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PE3IOME. Beegenue. ocne BoizgoposnieHns ot COVID-19 y MHOrMX naumeHTOB Hab0LalTCA JOTOCPOYHbIE MO-
CNeacTBUS, U3BECTHbIE KakK NOCTKOBUAHbIA CUHLPOM. PacTyLimit UHTEPEC Bbi3blBaeT PoJib U3MEHEHN MUKPOBUOTDI
KWULWEYHMKA, 0OCOGEHHO B CBA3U C XENYA0YHO-KMLWEYHbIMM cuMnToMamMu nocne COVID-19, xoTs AaHHbIe 06 3TUX W3-
MeHEHWsIX B NOCTKOBUAHbBIN NEepUoj 0CTatoTCS NPOTUBOPEUYNBbIMU. Ljesib — Ha OCHOBaHUW KIIMHWUKO-aHaMHecTHYe-
CKNX, MONEKYNSAPHO-BUONOrMYECKMX U UMMYHONOTMYECKUX METOZ0B BbISIBUTH OCHOBHbIE NPEANKTOPbI OTCYTCTBUS
raCTPOMHTECTMHANbHbIX CUMNTOMOB B MOCTKOBUAHbIA Nepuoa y feTeii. Matepuanbi n metogbl. Co3faHa 6asa
AaHHbIX, KoTopas BkoYana 6onee 400 Npu3HaKoB, xapaKTePU3YHOLLUX 06LLNe CBELEHMS, KIIMHUYECKYIO KapTUHY,
nabopaTopHble AaHHble, B TOM YNC/Ie YPOBEHb MPOKaNbLNUTOHMHA U C-peakTUBHOrO 6enika, 16S cekBeHUpoBaHue
MMKPOBKOTbI, onpeseneHue 3o0HynuHa, MNLP kana Ha Bupyc SARS-CoV-2, aHanu3 HasHaueHUst aHTUBUOTUKOB U CUH-
61oTMKa. AHanM3 NPOBOAMACA B ABYX rpynnax nauueHToB. Fpynna 1 — 24 pebeHka, y KOTOPbIX Yepes MecsAl, nocne
BbI3[J0POBJIEHNSA NOABUINCH XXENYA0YHO-KULLEYHbIE CUMITOMbI, Fpynna 2 cocTtossia u3 23 naumeHToB, He UMEBLLKX
HUKaKMX raCTPOIHTEPONOrMYECKMX CUMNTOMOB. Pe3yabTaThl. C NOMOLLbIO HEAPOHHOW CETH BblAeNeHbl NATb NpK-
3HaKOB, COMPOBOXJAOLLUX OTCYTCTBUE NOCTKOBUAHBIX rACTPOMHTECTUHA/bHbIX CAMNTOMOB Yy ieTell yepes Mecsiy
nocne BbI30POBNEHMA OT HOBOI KOPOHABMPYCHOW MH(EKL UK. YyBCTBUTENBHOCTb HEMPOHHOI CEeTHU cocTaBmna
95,0%, cneunduyHoctb — 87,5%, TouHOCTb — 91,0%. 3akmoyeHne. OCHOBHbIE NPEAUKTOPbLI OTCYTCTBMUSA racTPOUH-
TeCTUHaNbHbIX CUMNTOMOB B MOCTKOBMHDbIW Nepuog y AeTeil — 3T0 OTHOCUTENbHan aons Actinobacteriota MeHee
0,24 B cTyne MeToA0OM 16S CeKBEHMPOBaHMS Yepes MecAL, MOC/e BbI3LOPOBNEHNS, Hanuune Buga Actinobacteria
meHee 0,1 B cTyNie METOLOM 16S CeKBEHMPOBAHMA Yepe3 MecsL, Nocsie Bbi3J0POBEHNUS, NeYeHe CUHOMOTUMKOM B
TeyeHue 30 gHeil, HOPMasbHbI YPOBEHb 30HYJIMHA B CTy/e, OTCYTCTBME NULLEBON anieprm B aHamHese.

KNIOYEBDBIE C/IOBA: COVID-19, getu, nocTKOBUAHBIA nepnoj, QyHKLUnoHaabHbie paccTposicTBa KT, nporHo3

UcTouHUK pUHAHCUPOBaHUA. ABTOPbI 3asiBASIKOT 06 OTCYTCTBUM BHELIHETO GUHAHCUPOBAHUS NMPKU NMPOBEAEHWUU UCCAEAOBAHMS.
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ABSTRACT. Introduction. After recovery from COVID-19, many patients experience long-term sequelae known
as post-COVID syndrome. The role of changes in the gut microbiota, particularly in relation to gastrointestinal
symptoms following COVID-19, is of growing interest, although data on these changes in the post-COVID period
remain controversial. Aim — to identify the main predictors of the absence of gastrointestinal symptoms in the post-
COVID period in children using clinical, anamnestic, molecular biological, and immunological methods. Materials
and methods. A database was created that included over 400 characteristics characterizing general information,
clinical presentation, laboratory data, including procalcitonin and CRP levels, 16S microbiota sequencing, zonulin
determination, stool PCR for SARS-CoV-2, and analysis of antibiotic and synbiotic prescriptions. The analysis was
conducted in two groups of patients. Group 1 included 24 children who developed gastrointestinal symptoms one
month after recovery, while Group 2 consisted of 23 patients who had no gastrointestinal symptoms. Results. Using
a neural network, five features were identified that predict the absence of post-COVID gastrointestinal symptoms
in children one month after recovery from novel coronavirus infection. The sensitivity of the neural network was
95.0%, specificity 87.5%, and accuracy 91.0%. Conclusion. The main predictors of the absence of gastrointestinal
symptoms in the post-COVID period in children are the relative proportion of Actinobacteriota less than 0.24 in
stool by 16S sequencing one month after recovery, the presence of Actinobacteria species less than 0.1 in stool
by 16S sequencing one month after recovery, treatment with a synbiotic for 30 days, normal zonulin levels in stool,
and the absence of a history of food allergies.
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BBEAEHUE

HecMoTps Ha TO YTO NaHAEMUS KOPOHABMPYCHOI
nHobekumm 2019-2022 rr. (COVID-19) 3akoHuMnace,
aKTyanbHOCTb npo6nembl coxpaHsaerca [1]. Ha cerog-
HSILWHWIA feHb 3aperncTpupoBaHo 6onee 1000 pas-
NIUYHBIX FeHeTnyeckux nuHmuii Bupyca SARS-CoV-2,
obnajarwWwmnx yHUKanbHbIMU XapaKTepucTUKaMu M
pasnnyYHoOii CTeneHbl YCTONYMBOCTU K UMMYHHOMY
oTBeTy [2]. YcTaHOBNEHO, YTO AaXe Nocne Bbi3f0poB-
NEHNs 0T pasNMyHbIX BapuaHToB UHdekumn COVID-19
y MauueHTOB BbISIBASIIOTCA NPU3HAKN U CUMNTOMBI,
COXpaHsoLMecs nocne 601e3HN UK NOABNSOLWMECS
BHOBb, YTO TPaKTYeTCA Kak MOCTKOBUAHbIA CUHAPOM
[3, 4]. CuMNTOMBI MOTYT 6bITb CBA3AHbI C XPOHUYECKUM
BOCMaJieHneM, ayTOMMMYHHbIMU 3a60MeBaHUAMM,
XPOHWUYECKol aHAoTennonaTueil, MMKpOTPOM6030M
Unu nepcucTeHuueit Bupyca [3]. UsmeHeHns coctaBa
MWKPOOMOTbI TaK)Xe MOTYT UrpaTb Posib NpW AANTENb-
Hom COVID, ogHaKo CBEAEHMSA O KULIEYHON MUKPOBUO-
Te B MOCTKOBUIHbIA Nepuoa npoTuBopeunsbl [5, 6].
B nocnegHee BpeMs BHUMaHWe uccnepoBatenei npu-
B/IEKAET CBA3b MeXJY U3MEHEHUSIMU KULIEYHON MU-
KpO6MOTbI U HaNMYMEM FacTPOMHTECTUHANbHBIX NPO-
fIBNIeHMI nocne nepeHeceHHon COVID-19-undexuum
[7-11]. XapakTepucTuka racTpOMHTECTUHANbHbIX
CUMNTOMOB Y ieTell U B3POC/bIX NOCNE NepeHeceHHoi
HOBOW KOpPOHAaBMPYCHOW WH(EKLMKU NpeAcTaBlieHa B
Tabnuue 1.

B uccnegosanum A.A. Kapacesa (2023) yTBepx-
JaeTcs, YTo 06LLas yacToTa HapyLWeHWii CO CTOPOHbI
MOTOPHOM YHKLMK KNLWEeYHKKa (Anapes/3anop) Bapb-
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upyet ot 3,6 ao 48%, 6oneii B XmBoTe N11060# nokanu-
3auum — ot 9 1o 32% [12].

B mpyrom oTeyecTBEHHOM HabnoLeHUN 25% AeTeit
npeabABAANM Xanobbl Ha 6011 B XXUBOTE MOCe Nepe-
HeceHHoil COVID-19-undexumm [4].

B pa6oTe A.B. HanetoBa u coaBT. (2021) oTMeYeHo
npeobnagaHue anapeu u 6oneit B xueote y 76% uc-
cnefyemblx 60NbHbIX MOCNE NepeHeceHHoi UHdek-
umn [13].

OfHUM U3 BapMaHTOB MOPaXEHUA XenyLoYyHOo-
KuweyHoro Tpakta (XKT) nocne nepeHeceHHoi Ko-
POHABMPYCHO! MHGEKUNM ABNSIETCA CUHAPOM pas-
ApaxeHHoro kuweynuka (CPK) [14, 15]. YacToTa ero,
U3y4YeHHas B HECKONbKMX UCCNeL0BaHNAX, BapbUpOBa-
naot0,6 10 11,6%[14, 15]. NporHocTMyeckue hakTopbl
ans passutua CPK B NOCTKOBUAHbIA NEpUoj nayyeHbl
HeJ0CTaToO4YHO. B ofHOM M3 nccnefoBaHuil moKasaHo,
YTO Yy NaLMEHTOB C OCTPbIMMU XENyAOUYHO-KULLEYHbI-
MU cumntomamu Bo Bpems COVID-19 BeposATHOCTb
BO3HUKHOBEHUS YCTONUYUBbIX XENYAOUYHO-KULIEYHbIX
CMMNTOMOB B YeTblpe pasa BbIlE, YEM Y NALUEHTOB
6€3 OCTPbIX XENyJ0UHO-KULIEYHbIX CUMNTOMOB [16].
Ewe B Tpex pa6oTax [17-19] Hanuune xenyao4Ho-Ku-
LWEeYHbIX CUMNTOMOB B OCTPOIi (hase 6blj0 HasBaHO
npeaBecTHukom CPK, B To BpeMs Kak B Apyrux uc-
cnepnoBaHusx [20, 21] Koppensuuu Mexay ractTpoaH-
TEPONOrMyecKUMMU CUMNTOMaMM BO BpeMS 60NE3HN W
CUMNTOMaMu B MOCTKOBUAHBI Nepuoj 06HapyXeHo
He 6bin0. CynTaetcs, yto natoreHes CPK B mocTko-
BM[HOM Mepuoje CBA3aH B OCHOBHOM C HapylueHueM
(GYHKLWN OCK «KULIEYHUK-MO3I» [22, 23].

Tabauua 1. XapakTepucTMKa racTPOMHTECTMHAAbHbIX CUMMNTOMOB Y AETEN U B3POCAbIX MOCAE NEPEHECEHHON HOBOM

KOPOHaBUPYCHOW UHbEKLMK (B abc. umcaax)

Table 1. Characteristics of gastrointestinal symptoms in children and adults after a new coronavirus infection

(in absolute numbers)

KonnuectBo Boau
UccnepoBarenm CrtpaHa lop 60AbHbIX TowHoTta | PBoTa | AMapesa | B XuBoTe
Researchers Country Year Number Nausea Vomit | Diarrhea | Stomach
of patients ache
Obleaga et al. [7] PymbIHKWA 2023 |21 21 4 21 21
(aetu / children) Romania
D. Noviello et al. [8] Utanms 2021 | 164 - - - 16
(B3pocable / adults) Italy
J. Weng et al. [9] Kutan 2021 117 - 11 17 8
(B3pocAble / adults) China
Huang et al. [10] Kutan 2021 1655 - 80 80 -
(B3pocAble / adults) China
Anaya et al. [11] Koaymbus 100 - 4 9 8
(B3pocAble / adults) Colombia

TabAuLa cocTaBAeHa coCTaBAeHa aBTopammu
The table was compiled by the authors
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B HacToAlwee BpeMs aKTUBHO W3yyaeTcsi ponb
npe6uoTUKOB M NPOGUOTUKOB B BOCCTAHOBJEHUN
HOPMaNbHON KMLEYHOW MUKPOGUOTbI U CHUXEHUN
TAXECTU KaK CUMNTOMOB €O CTOpOHbI XKKT, Tak u pe-
CMUpPaTOPHbIX CUMNTOMOB Y nauueHToB ¢ COVID-19 [24,
25]. Ony6nuKoBaHbl flaHHble 06 yCnewHon KoppekLmm
Aucbuosa y naumeHToB, HGUMUMpoBaHHbix COVID-19,
YTO OTKPbIBAET POsib NPOBGUOTUKOB B JIEYEHWUU 3TOIA
HOBOI# KOPOHaBMPYCHOW MHdeKLun [26]. Mpuem onpe-
JENeHHbIX MPe6UOTUKOB U NPOBUOTUKOB MOXET CBE-
CTU K MUHUMYMY XENyLOYHO-KULIEYHbIE CUMNTOMbI
COVID-19 n nocneacTeusi npMemMa aHTUGUOTUKOB, KO-
TOpble ycyry6naT aTu cUMnTOMbI [27, 28]. OaHako
(bakTopbl, cnocobcTBytOWME NPOodUIAKTUKE MOCTKO-
BUAHbIX HapylweHuin XXKT y feTei, He n3yyeHol.

LEAb UCCAEAOBAHUA

Ha ocHOBaHWM KNWHWUKO-aHaMHECTUYECKMX, MOTe-
KyNSpHO-6MONOTrMYECKUX U UMMYHONOTUYECKNX Me-
TOJO0B BbIIBUTb OCHOBHbIE NPEAMKTOPbI OTCYTCTBUA
raCTPOMHTECTMHANIbHbIX CUMNTOMOB B MOCTKOBUIHbIN
nepuoa y AeTeii.

MATEPUAAbI U METOADI

PacyeT OCHOBHbIX NpefWKTOPOB OTCYTCTBUA ra-
CTPOMHTECTUHANbHbIX CUMMNTOMOB MOC/e MepeHe-
CEHHON KOPOHABUPYCHOI MHbEKLKUM 6a3upoBanca Ha
pesynbTatax KAMHUYECKOro MOCTPErMcTpauuoHHOro
OTKPbITOr0 HabnAaTeNbHOr0 NPOCNEKTUBHOIO OHO-
LLleHTPOBOro MCCNefoBaHUA C MUHUMaNbHOM UHTep-
BeHumeli. OHO 6bIN0 0J06PEHO NOKaNbHbIM 3THYe-
ckum komutetoM OIrbOY BO «CaHkT-leTepbyprekuii
rocyfapCTBEHHbIA negmaTpuyecknii MeguUUHCKUIA
yHuBepcuteT» MuHsppaBa Poccumn. B uccneposa-
HWe ObINK BK/IOYEHbI AeTH ¢ nHdekuyuen COVID-19 B
Bo3pacTte oT 3 go 17 net. [JjuarHos HOBON KOpPOHaBU-
PyCHOW MHGEKLMN W CTENEHb TAXECTM 3aboneBaHus
ycTaHaBAMBaINUChb COrNacHO METOLUYECKUM PEKOMEH-
naumsm [29].

[eTeii obcnegoBanu B fMHaMKUKe: B Hayane 3a-
6oneBaHus, yepes ABe Hefenu, Ha QOHe KymupoBa-
HWUS OCHOBHbIX cMMNTOMOB MHGekuuu COVID-19 u
yepes yeTblpe Hefenu nocne Bbi3gopoBneHus. Mpo-
BOAMNCA CO0OpP AaHHbIX NaLMeHTOB: Xanobbl, aHaM-
He3, KNMHWYECKUW CTaTyC, Hanuyme OCIIOXHEHUN,
PyTUHHbIe NnabopaTopHble LaHHble U UCCNEAOBaHKeE
C-peaktuBHoro 6enka (CPB), 16S cekBeHMpoBaHue
MWUKPOBUOTLI, UCCNe0BaHMe Kana Ha 30HYNIUH, No-
numepasHas uenHas peakuus (MLP) kana Ha BU-
pyc SARS-CoV-2, aHanu3 HasHayeHWUs eKapCTBeH-
HbIX CPeACTB, B TOM 4ucNe aHTUGaKTepuanbHOIA
Tepanuu u CMH6MOTUKA (CUHOMOTMKA, COAEPXALLEro
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>1x10° KOE npo6uOTUYECKUX MMUKPOOPraHU3MOB,
BTOMYMCNe nakTo6akTepuii—6,6x108KOE,Lactobacillus
acidophilus LA-14 — 1,11x10® KOE, Lactobacillus
rhamnosus GG — 1,11x10® KOE, Lactobacillus casei
LC-11 — 1,11x10% KOE, Lactobacillus paracasei
Lpc-37 — 1,11x10% KOE, Lactobacillus plantarum
Lp-115 — 1,11x108 KOE, Lactobacillus salivarius
Ls-33 — 1,11x10® KOE, B ToM uyucne 6ucpugobak-
Tepun — 3,3x10% KOE, Bifidobacterium longum
BI-05 — 1,11x108 KOE, Bifidobacterium lactis BI-
04 — 1,11x108 KOE, Bifidobacterium bifidum Bb-02/
lactis — 1,11x108 KOE n npe61oTUYECKNA KOMTOHEHT
bpykToonurocaxapuabl — 0,538 r, uMeHyeMmblii fanee
CMHOMOTUKOM B f03e 1 Kancyna B AeHb, Kypc neye-
Hua — 30 fHeit).

NaeHTndukaums supyca SARS-CoV-2 metogom MLP
1 16S cekBeHMpPOBaHUE MUKPOOGUOTLI NPOBOAUIIUCH B
na6opatopun «CEPBEAJIAB», r. CaHkT-MeTepbypr (3a-
Befylowuii — Bpay-reHeTuk B.B. Ayaypuy). buénuo-
Tekn 16S [HK 6bia1 noAroTOBNEHbI B COOTBETCTBUM
c npotokonom lllumina “16S Metagenomic Sequencing
Library Preparation” (Part # 15044223 Rev. B). bbino
ucnonb3oBaHo 5 Hr o6uweit AHK gna amnnudukauum
LenesBoro ¢parmenTa reHa 16S pPHK ¢ ncnonb3oBa-
HMEM PEeKOMEHJOBaHHbIX NpaiiMepoB AN o6nacTu
V3 n V4. Mposogunocb 25 yuknos MUP ¢ ucnonb3so-
BaHuem KAPA HiFi HotStart ReadyMix (2X) (Roche
Diagnostics, Leeiiyapus). Mocne oYNCTKM NPOAYK-
ToB MUP ¢ nomoubio 6uHoB SPRI 6b110 MHAOeKcuH-
POBAHO 5 Hr MONYYEHHbIX aMMJIMKOHOB C MOMOLLbO
KAPA HiFi HotStart ReadyMix (2X) (Roche Diagnostics,
LWeeiiyapusi) n Nextera XT Index Kit (lllumina, CLUA).
bbino nposegeHo 8 uuknos uugekcHon MLUP, cnepys
npotokony Illumina. bu6nMoTEKM CEKBEHMPOBANU Ha
[llumina MiSeq System. WUccnepoBaHue Kana Ha 30-
HYNIMH NMPOBOAMNOCL METOAOM UMMYHOPEPMEHTHOIO
aHanusa c noMollbto TecT-cuctembl IDK Zonulin ELISA
(Immundiagnostik AG, F'epmanus). CpepgHee 3Haue-
HWe noKasaTens, 3asB/eHHOe NPOM3BOAUTENEM TECT-
CUCTEMbI, N0 flaHHbIM 06cnefoBaHmua 40 npakTUYecKu
340pOBbIX NuL, — 61146 Hr/mn. [pn 3HaYeHUAX noka-
3aTens MeHee 83,15 Hr/Mn pesynbTaT pacleHuBancs
Kak HopMa, npu 83,15-110,0 HF/MN — KaK NOBbILLEH-
Has KoHUeHTpauus, 6onee 110 HF/MN — KaK BblCOKast
KOHLEHTpauus.

basza paHHbIX MauMeHTOB BKNtyvyana 6onee
400 npusHaKoB, XapaKTepuaytoLlwux oblme ceege-
HUSA, KIMHUYECKYIO KapTUHY, NabopaToOpHbIE faHHbIE,
B TOM 4uClie ypoBeHb npokanbuutoHuHa u CPB,
HaiMyme CUMNTOMOB, B TOM YNUCNE FaCTPOMHTECTH-
HaNbHbIX, U UX AUHAMWUKMK, CTEMEHb TSXECTU 3abo-
neBaHuA, TeMMNepaTypHY peakuWto, Hanumyme oc-
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NOXHEHUW WU CONYTCTBYHOWMX 3aboNeBaHUi, COCTaB
MWUKPOBUMOTBI MO pofaM W BUAAM U MO WHAEKCY pas-
HOO6pa3us, ypoBEHb 30HYNMHA B Kane, Hannyue Bu-
pyca SARS-CoV-2 B cTyne, neyeHne aHTUOMOTUKAMU
W CUHOMOTUKOM. Bce n3MeHsieMble NPU3HAKM OLEHMU-
BanNUCb TPUXJbI: B Hayane 3aboneBaHus, yepes ABe
Hefenu nocne Ux KynupoBaHusa 1 Yepes MecsL nocne
BbI3JJ0POB/IEHMS.

AHanns Bcex Npu3HakoB NPOBOAMIICA B [BYX
rpynnax nauueHTtoB. [lepBy0 rpynny cocTaBuiu
24 pebeHKa, y KOTOPbIX Yepe3 Mecsil, nocne Bbi3fo-
pOBJIEHUS NOSABUAUCH Takue CUMNTOMbI, Kak 60/b B
XWBOTe n guapes. [nnTeNbHOCTb 3TUX CUMNTOMOB
B TeYeHMe Mecsla He NM03BONMNA ANAarHOCTMPOBaTb
y Hux CPK, noaToMy Mbl 0603HaYuAN UX Kak rpynny
JeTeil ¢ NOCTKOBUAHbIMU raCTPOMHTECTUHANbHbIMM
cumnTomamu. Btopas rpynna cocTtosna 3 23 na-
LLMEHTOB, HE UMEBLUNX HUKAKUX FraCTPOSHTEPONOru-
YeCcKUX CUMNTOMOB.

MpoBepKy MONyYEHHbIX AaHHbIX HAa COOTBETCTBUE
HOpPMaJsIbHOMY 3aKOHY pacnpefeneHus BbIMOJHANN C
noMolbto Kputepusa Llanupo-Yunka. B cnyyae co-
OTBETCTBMA AaHHbIX — pacnpegenenuio [aycca-Jla-
nnaca, TUNUYHble 3HAYeHWUs MpeacTaBnsANN B BUje
CpefHero u CTaHJapTHOro OTKAOHEHUM, NPU HecooT-
BETCTBMW — B BUAE MeAWaHbl, NepBOro u TpeTbero
kBapTunen. CpaBHeHME TUMNYHbIX 3HAYEHWUI B Fpyn-
nax oCyLLecTBANU C NOMOLLbI0 KpUTepues CTbrofeH-
Ta U MaHHa-YuTHuU. HyneByto runoTesy oTBepranu
npw ypoBHe 3HayumocTyu p <0,05. [loBepuTenbHbIN UH-

MHOPEKUMUOHHDBIE BOAE3HMU

TepBan ¢ HafeXHoCcTbto 95% paccunTbiBany annpok-
cumMaumeii pacnpeaenenus MNMyaccoHa no x>

Mpn onpepeneHnn npeAuKTOPOB OTCYTCTBUA
racTpOMHTECTUHANbHbIX CUMNTOMOB NOCNE NepeHe-
CEHHOI KOPOHaBMPYCHOM MHBEKLNM C MOMOLLbHO Hell-
POHHOI CEeTU NPUMEHANN KOMOUHUPOBAHHbI METOA
rno6anbHOi ONTUMKU3AL UK, CITY4alnHOTO NOUCKaA, MHEep-
LIMOHHOrO U reHeTUYEeCKOro anropuTMOoB.

PE3YAbTATbI U OBCY>KAEHUE

C noMoLLbto HENPOHHOIA CETU BbleneHbl NATb NpK-
3HaKOB, COMPOBOX AL UX OTCYTCTBUE NOCTKOBUAHbBIX
racTPOMHTECTUHAMbHbIX CUMNTOMOB Y ileTel Yepes Me-
CsiL, mocne BbI3[0POBEHUS OT HOBOM KOPOHABUPYCHOIA
vHbekuum. [laHHble npeAcTaBneHbl B Tabnuue 2.

YyBCTBUTENbHOCTb OTAEMbHbIX NEPEMEHHbIX B Hel-
pOCeTeBO MOAENM ONPELENN Kak OTHOLIEHNE OLIMGOK
HEeWPOHHOIA ceTn 6e3 MHTEpeCYHOLLEro Hac (akTopuanb-
HOro MpM3HaKa K OlMbKaM CeTH C MHTepecyoWwmnM dak-
TOpUanbHbIM NPU3HAKOM. Yem 60nblue YyBCTBUTENb-
HOCTb, TEM 6OfNbluee 3HaYeHMe UrpaeT uccnesyembii
MpU3HaK, TeEM MeHblle OWMbKa MPOrHo3a HeMpPOHHOI
ceTu. YyBCTBUTENbHOCTb HEMPOHHOI CETM cocTaBuna
95,0%, cneunduyHocTb — 87,5%, TouHOCTb — 91,0%.

Taknm 06pa3oM, NONyYEHHbIE C MOMOLLbI Helipo-
CeTU [aHHble CBUAETENbCTBYIOT O TOM, YTO BeAyLUYiO
ponb B Pa3BUTUW FacCTPOMHTECTUHAMbHbIX CUMMTO-
MOB Yepes Mecsl, nocne BbI3JOPOBMEHUs OT HOBOIA
KOpPOHaBUPYCHON UHGbEKLNM UTPaOT HapYLWEeHNs Ku-
WEeYHON MMKPO6UOThI, @ MMEHHO BbISIBNEHWE pofja

Tabauua 2. [Mpu3HakK, CONPOBOXAAKOLLME OTCYTCTBME MOCTKOBUAHBLIX raCTPOUHTECTUHAAbHbLIX CUMMTOMOB Y AeTen
yepes MecAL, NoCAe BbIBAOPOBAEHUA OT HOBOW KOpOHaBMpyCHOPI UHPEeKUnmn

Table 2. Signs accompanying the absence of post-COVID gastrointestinal symptoms in children one month after

recovery from novel coronavirus infection

MpusHak
Sign

Panr
Rank

YyBCTBUTEALHOCTb
Sensitivity

POBaHUA Yepe3 MecAL, NOCAE BbIBAOPOBAEHNA

after recovery

OTHocuTeAbHana AoAs Actinobacteriota meHee 0,24 B cTyae MeToAOM 16S cekBeHU- 6,8 1

Relative proportion of Actinobacteriota less than 0.24 in stool by 16S sequencing one month

yepes Mecsl NoCAe BbISBAOPOBAEHUA

Bua Actinobacteria meHee 0,1 B cTyane MeTOAOM 16S ceKBeHMPOBaHUA

Actinobacteria species less than 0.1 in the stool by 16S sequencing one month after recovery

1 KancyAa B CyTKM

NeueHne cUHOUOTUKOM B TeueHue 30 AHel B BO3PaCTHOM AO3MPOBKeE

Treatment with a synbiotic for 30 days at an age-appropriate dosage of 1 capsule per day

HopmanbHbI ypOBEHb 30HYAMHA B CTyAE
Normal zonulin levels in the stool

2,3 4

OTCyTCTBME NULLLEBOM aAAePrUKU B aHaMHe3e
No history of food allergies

1,8 5

TabAuLa cocTaBAeHa coCTaBAeHa aBTopammu
The table was compiled by the authors
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Actinobacteriota v Buga Actinobacteria B cTyne MeTo-
oM 16S cekBeHUpOBaHuUS.

Mony4yeHHble AaHHble NMOATBEPXKAAOT HEOOX0AU-
MOCTb CMHOMOTMYECKOTO JleyeHnst Ans npodunakTukm
racTPOMHTECTUHANbHbIX PaccTPOMCTB. PesynbTaThl
paboTbl COBNAAAKT C HECKOMbKUMU UCCNeLOBAHUAMMY,
B KOTOPbIX BblieNIeHbl 3HaYNUMbIe TPYNMbl MUKPOOpra-
HU3MOB, ABNAILUXCSA NPEAUKTOPAMU TAXECTH 3a60-
NeBaHUsA HOBOW KOPOHaBMPYCHOIA uHbekuun [30, 31].
B nccnepoBaHuu Npu cpaBHEHWM MUKPOBUOMA MaLy-
€HTOB, nepeHocAwmx HTN1-supyc, u Apyroi rpynnoii
nauueHToB, nepeHocslux Bupyc SARS-CoV-2, 6binu
OTMEYEHbI NATb FPYyNn MUKPOOPraHM3MOB, TUMUYHbIX
Ang MuKpobuoTbl nauueHtoB ¢ COVID-19, kyna BXoau-
nun Actinobacteriota. MNony4YeHHble AaHHbIe NOATBEPX-
J1aloT HE06X0AUMOCTb CUHOMOTUYECKOTO IeYeHUst Ans
NPOoQUIaKTUKN raCTPOMHTECTUHAJIbHBIX PAaCCTPOMCTB.

B HepaBHUX UCCNef0BaHMAX NMOKA3aHo, YTO NULLEBAs
anneprus B aHamHese 1 MOBbILIEHHAsA KULWEYHAs NPOHH-
L|aeMOCTb NaTOreHeTUYECKM CBA3aHbl MEXAY coboi [32].

BnusaHne aTux NnpusHakoB Ha pas3BUTUE raCTPOUH-
TECTMHANbHbIX PAaCCTPOMCTB MOATBEPXKAAETCA PSAOM
ny6nMKaLui, NOCBALLEHHbIX QYHKLMOHANbHBIM Hapy-
weHnsim CPK [33, 34].

3AKAKOUYEHUE

OCHOBHbIE NPeANKTOPbI OTCYTCTBUS FaCTPOMHTECTU-
HaJIbHbIX CUMMTOMOB B NOCTKOBUAHbI NEPUOAY fieTeil —
3TO OTHOCUTeNbHas aona Actinobacteriota meHee 0,24 B
CTyne MeTofioM 16S cekBeHMpOBaHUs Yyepes MecsL, no-
Cne BbI3[0POBNEHMS, Hanuuue Buaa Actinobacteria me-
Hee 0,1 B cTyne MeToaoM 16S cekBeHMpOBaHMA yepes
MecsiL, NOC/Ee BbI3[LOPOBIEHMUS, NEYEHUE CUHOMOTUKOM,
cozepxalyum >1x10° KOE npo6UoTMYecKnx MUKpoop-
raHM3MoB, B TOM YuCIie NnakTo6akTepuit — 6,6x108 KOE,
Lactobacillus acidophilus LA-14 — 1,11x10% KOE,
Lactobacillus rhamnosus GG — 1,11x108 KOE,
Lactobacillus casei LC-11 — 1,11x108 KOE, Lactobacillus
paracasei Lpc-37 — 1,11x108 KOE, Lactobacillus
plantarum Lp-115 — 1,11x10® KOE, Lactobacillus
salivarius Ls-33 — 1,11x108 KOE, B ToM uucne 6udu-
pobaktepun — 3,3x10% KOE, Bifidobacterium longum
BI-05 — 1,11x108 KOE, Bifidobacterium lactis Bl-04 —
1,11x108 KOE, Bifidobacterium bifidum Bb-02/lactis —
1,11x10% KOE u npe6uoTUYECKNI A KOMMOHEHT (pyK-

INFECTIOUS DISEASES

Toonurocaxapuabl — 0,538 r, B Teyenue 30 fHel B
BO3paCTHOM A03UpOBKe 1 Kancyna B CYyTKM, HOpManb-
Hbll YypOBEHb 30HYNINHA B CTYy/le, OTCYTCTBME NULLEBOIA
annepruu B aHaMHese.

AOMNOAHUTEAbHAA UHOOPMALMUA

Bknap, aBTopoB. A.B. [fonyHnHa — HanucaHue Tek-
cTa ctatby; B.IN. HoBukoBa — aBTOp MAEMN U COCTaBU-
Tenb gu3saiiHa uccnegosanus; C.J1. baHHoBa — c6op
KNMHUYECKMX faHHblX; B.B. [lyaypny — BbinonHeHue
reHeTnyeckux mccneposanuin; A.E. bansos — Bbinon-
HeHne TectoB UDA Ha 30HynuH; O.H. BapnamoBa —
co3flaHue 6uobaHka Matepuana; M.A. loxoB — pacyet
nporHocTuyeckoii mogenu; A.A. TuxommupoBa — opopm-
nenue ctatbu; H.A. [lemeHTbeB — cO3/aHue 6a3bl And
cTaTUCTUYECKOI 06paboTku; A.J1. banaloB — pesakTu-
pOBaHWEe W BblYMTKA CTaTbMU.

Bce aBTOpbI NPoOYsM M 0A06PUNN QUHANBHYHO Bep-
CUIo nNepep nybnukauueii.

KoHdnuKT MHTepecoB. ABTOpPbI AeKNapupyoT oT-
CYTCTBMWE ABHbIX U NOTEHLMANbHbIX KOHPAUKTOB UHTE-
PECOB, CBSI3aHHbIX C Ny6AMKaLWei HacTosLLel CTaTby.

WHdopmupoBaHHOe cornacue Ha nybaukaumio.
ABTOpbI MOAYYNN MUCbMEHHOE cornacue 3aKOHHbIX
npeacTaBuUTENel NaUWEHTOB Ha MyOAUKALMIO Meau-
LIMHCKUX JaHHbIX.

ADDITIONAL INFORMATION

Authors' contribution. A.V. Polunina — article
writing; V.P. Novikova — author of the concept and
study design; S.L. Bannova — clinical data collection;
V.V. Dudurich — genetic studies; A.E. Blinov —
zonulin ELISA testing; O.N. Varlamova — biobank
creation; M.A. Dokhov — predictive model calculation;
A.A. Tikhomirova — article design; N.A. Dementyev —
statistical database creation; A.L. Balashov — article
editing and proofreading.

All authors read and approved the final version be-
fore publication.

Competing interests. The authors declare that they
have no competing interests.

Consent for publication. Written consent was ob-
tained from legal representatives of the patients for
publication of relevant medical information within the
manuscript.

AMTEPATYPA

1. KoceHkoBa T.B., Tumuenko B.H., banHoBa C.J1., YepHo-
Ba T.M,, lakmaeBa M.A., Bynuna 0.B., Eroposa U.A. Ko-
poHaBupycHas uHdekuus u COVID-19 y getei. YacTb 1.
AnNuaeMnonorusa, atuonorus, natoreHes. Children’s

174 Volume 14 N1 2026

Medicine of the North-West. 2024;12(4):21-38. https://
doi.org/10.56871/CmN-W.2024.86.55.002.

2. JinX,LianJ.S,HuJ.H.,Gao J., Zheng L., Zhang Y.M. et al.
Epidemiological, clinical and virological characteristics of
74 cases of coronavirus-infected disease 2019 (COVID-19)

CHILDREN’S MEDICINE of the North-West

ISSN 3034-6312 (Print) ISSN 3034-6320 (Online)



10.

11.

12.

13.

with gastrointestinal symptoms. Gut. 2020;69(6):1002-
1009. https://doi.org/10.1136/gutjnl-2020-320926.
Lippi G., Sanchis-Gomar F., Henry B.M. COVID-19 and its
long-term sequelae: what do we know in 2023? Pol Arch
Intern Med. 2023;133(4):16402. https://doi.org/10.20452/
pamw.16402.

Cupoposa W.B., Cumaxopckuit A.C., JleoHoBa WN.A.,
MeHbkoB [.I. KnuHnyeckne nposiBNeHns nocnencramii
HOBOII KOpOHaBUpycHoW MHdekynn COVID-19 y pe-
Teil. [lpogunakTuyeckas u KAMHUYECKas MeguyuHa.
2021;4(81):41-48. https://doi.org/10.47843/2074-
9120.2021_4_41.

Newsome R.C., Gauthier J.,Hernandez M.C., Abraham G.E.,
Robinson T.0., Williams H.B. et al. The gut microbiome
of COVID-19 recovered patients returns to uninfected
status in a minority-dominated United States cohort. Gut
Microbes. 2021;13(1):1-15. https://doi.org/10.1080/194
90976.2021.1926840.

Yeoh Y.K., Zuo T., Lui G.C., Zhang F., LiuQ., Li A.Y. et al.
Gut microbiota composition reflects disease severity
and dysfunctional immune responses in patients with
COVID-19. Gut. 2021;70(4):698-706. https://doi.
org/10.1136/gutjnl-2020-323020.

Obleaga C.V., Ahmet R.A.M., Florescu D.N. Post-COVID-19
enterocolitis — a cause of rebellious diarrhea, acute abdo-
men and liver failure. Rom J Morphol Embryol. 2023;
64(4):527-533. https://doi.org/10.47162/RJME.64.4.09.
Noviello D., Costantino A., Muscatello A. Functional
gastrointestinal and somatoform symptoms five months
after SARS CoV-2 infection: A controlled cohort study.
Neurogastroenterol Motil. 2022;34(2):e14187. https://
doi.org/10.1111/nmo.14187.

Weng J., Li Y., Li J. Gastrointestinal sequelae 90 days after
discharge for COVID-19. Lancet Gastroenterol Hepatol.
2021;6(5):344-346. https://doi.org/10.1016/S2468-
1253(21)00076-5.

Huang C., Huang L., Wang Y. 6-month consequences of
COVID-19 in patients discharged from hospital: a cohort
study. Lancet. 2021;397(10270):220-232. https://doi.
0rg/10.1016/S0140-6736(20)32656-8.

Anaya J.M., Rojas M., Salinas M.L. Post-COVID syndrome.
A case series and comprehensive review. Autoimmun
Rev. 2021;20(11):102947. https://doi.org/10.1016/j.
autrev.2021.102947.

KapaceBa A.A., XygsikoBa A.[l., lapby3oBa E.B., Paru-
Ho 0.W., NorBuHenko W.N. CTeneHn TAXECTU NOCTKO-
BMAHOIO CMHAPOMA: CUCTEMATUYECKMIA 0630p. ApxuBb
BHyTpeHHeil MeguumHbl. 2023;13(6):422-435. https://doi.
0rg/10.20514/2226-6704-2023-13-6-422-435. EDN: RLJOEE.
HanetoB A.B., Kacnup [.B., T'ys H.I., bopaesa T.T.
OnTMMM3auua NevyeHUs CUHAPOMA pa3fpaxeHHoro
KMLWeYyHuWKa y nauueHTos, nepeHecwux COVID-19. Ap-

CHILDREN’S MEDICINE of the North-West

MHOPEKUMUOHHDBIE BOAE3HMU

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

XUB KIMHNYECKOA M 3KCMEPUMEHTANbHON MEeAUYMNHBI.
2021;30(4):314-316.

Marasco G., Cremon C., Barbaro M.R. Post COVID-19 ir-
ritable bowel syndrome. Gut. 2022:qutjnl-2022-328483.
https://doi.org/10.1136/gutjnl-2022-328483.

Farsi F., Zonooz S.R., Ebrahimi Z. The Incidence of Post-
infectious Irritable Bowel Syndrome, Anxiety, and Depres-
sion in Iranian Patients with Coronavirus Disease 2019
Pandemic: A Cross-Sectional Study. Turk J. Gastroen-
terol. 2022;33(12):1033-1042. https://doi.org/10.5152/
tjg.2022.21651.

Austhof E., Bell M.L., Riddle M.S. Persisting gastroin-
testinal symptoms and post-infectious irritable bowel
syndrome following SARS-CoV-2 infection results from
the Arizona CoVHORT. Epidemiol Infect. 2022;150:e136.
https://doi.org/10.1017/S0950268822001200.

Siyal M., Abbas Z., Ashraf J. Incidence and predisposing
factors for de novo post-COVID-19 irritable bowel syn-
drome. Eur J Gastroenterol Hepatol. 2023;35:(1):59-63.
https://doi.org/10.1097/MEG.0000000000002475.
GollaR., Vuyyuru S., Kante B. Long-term gastrointestinal
sequelae following COVID-19: a prospective follow up co-
hort study. Clin Gastroenterol Hepatol. 2023;21(3):789~
796.e1. https://doi.org/10.1016/j.cgh.2022.10.015.
Ghoshal U.C., Ghoshal U., Rahman M.M. Post-infection
functional gastrointestinal disorders following corona-
virus disease-19: a case-control study. J Gastroenterol
Hepatol. 2022;37(3):489-498. https://doi.org/10.1111/
jgh.15717.

Vélez C., Paz M., Silvernale C. Factors Associated With
Chronic De Novo Post-Coronavirus Disease Gastrointes-
tinal Disorders in a Metropolitan US County. Clin Gastro-
enterol Hepatol. 2022;20(6):e1488-e1492. https://doi.
org/10.1016/j.cgh.2021.10.020.

Nazarewska A., Lewandowski K., Kaniewska M. Irritable
bowel syndrome following COVID-19 an underestimated
consequence of SARS-CoV-2 infection. Pol Arch Intern
Med. 2022;132(11):16323. https://doi.org/10.20452/
PAMW.16323.

Chan W.W., Grover M. The COVID-19 Pandemic and
Post-Infection Irritable Bowel Syndrome: What Lies
Ahead for Gastroenterologists. Clin Gastroenterol Hepa-
tol. 2022;20(10):2195-2197. https://doi.org/10.1016/].
cgh.2022.05.044.

Settanni C.R., laniro G., Ponziani F.R. COVID-19 as a trig-
ger of irritable bowel syndrome: a review of potential
mechanisms. World J Gastroenterol. 2021;27(43):7433~
7445 https://doi.org/10.3748/wjg.v27.i43.7433.

Malik J.A., Ahmed S., Yaseen Z. Association of SARS-
CoV-2 and Polypharmacy with Gut-Lung Axis: From Patho-
genesis to Treatment. ACS Omega. 2022;7(38):33651-
33665. https://doi.org/10.1021/acsomega.2c02524.

2026 Tom 14 Ne1 175

ISSN 3034-6312 (Print) ISSN 3034-6320 (Online)



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Gutiérrez-Castrellon P., Gandara-Marti T., Abreu A.T., Abreu
Y. Probiotic improves symptomatic and viral clearance in
Covid19 outpatients: a randomized, quadruple-blinded, pla-
cebo-controlled trial. Gut Microbes. 2022;14(1):2018899.
https://doi.org/10.1080/19490976.2021.2018899.
Tiwari S.K., Dicks L.M.T., Popov L.V. Probiotics at war
against viruses: what is missing from the picture? Front
Microbiol. 2020;11:1877. https://doi.org/10.3389/
fmicb.2020.01877.

Guo Q., Goldenberg J.Z., Humphrey C. Probiotics for the
prevention of pediatric antibiotic-associated diarrhea. Co-
chrane Database Syst Rev. 2019;4(4):CD004827. https://
doi.org/10.1002/14651858.CD004827.pub5.

Kazemi A., Soltani S., Ghorabi S. Is probiotic and syn-
biotic supplementation effective on immune cells? A
systematic review and meta-analysis of clinical trials.
Food Rev Int. 2020;37(5):491-537. https://doi.org/10.1
080/87559129.2019.1710748.

MeToamnyeckue pekomeHaaumn. 0CoO6eHHOCTU KNMHUYE-
CKMX NPOSIBNEHUI U NNeYeHns 3a60/1eBaHMS, BbI3BAHHOTO
HOBOIi KOpOHaBUpYyCHOI HdeKuueit (COVID-19) y aeTei
(epcusi 2, yrBepxaeHo Munsgpasom P®). URL: https://
www.garant.ru/products/ipo/prime/doc/74232682/
(maTa obpawenus: 15.12.2025).

Song J.,Wu'Y., Yin X. The causal links between gut micro-
biota and COVID-19: a Mendelian randomization study. J
Med Virol. 2023;95(5):e28784. https://doi.org/10.1002/
jmv.28784.

Zhang H., Zhou Z. Association of gut microbiota and
dietary component intake with COVID-19: a mendelian
randomization study. Clin Nutr. 2023;42(8):1308-1313.
https://doi.org/10.1016/j.cInu.2023.06.017.
Jluctonaposa A.l1., HoBukosa B.[1., 3amatuHa l0.E. buo-
MapKep CMHAPOMa MOBbIWWEHHOW| KULWEYHO NpoHuLae-
MOCTY 30HY/IUH y fieTeil C aTONNYECKUM AepMaTUTOM U
XPOHWUYECKUM racTpoayoAeHUTOM. [pogunakTnyeckas n
KnuHu4eckas meguumHa. 2024;1(90):33-36.
KnuHuyeckune pekoMeHpaumun. CUHAPOM pasfpaxeHHo-
ro knweyHuka. URL: https://cr.minzdrav.gov.ru/preview-
cr/892_1 (nata o6pawienus: 31.01.2025).

Silva J.T.C., Fonseca Neto 0.C.L.D. Post-COVID-19 irri-
table bowel syndrome: an integrative review. Rev Col Bras
Cir. 2023;50:20233618. https://doi.org/10.1590/0100-
6991e-20233618-en.

REFERENCES

1.

Kosenkova T.V., Timchenko V.N., Bannova S.L., Cherno-
va T.M., Shakmaeva M.A., Bulina 0.V, Egorova |.A. Coro-
navirus infection and COVID-19 in children. Part 1. Epide-
miology, etiology, and pathogenesis. Children’s Medicine
of the North-West. 2024;12(4):21-38. (In Russ.). https://
doi.org/10.56871/CmN-W.2024.86.55.002.

INFECTIOUS DISEASES

10.

11.

12.

Jin X., Lian J.S, Hu J.H., Gao J., Zheng L., Zhang Y.M. et al.
Epidemiological, clinical and virological characteristics of
74 cases of coronavirus-infected disease 2019 (COVID-19)
with gastrointestinal symptoms. Gut. 2020;69(6):1002-
1009. https://doi.org/10.1136/gutjnl-2020-320926.

Lippi G., Sanchis-Gomar F., Henry B.M. COVID-19 and its
long-term sequelae: what do we know in 2023? Pol Arch In-
tern Med. 2023;133(4):16402. https://doi.org/10.20452/
pamw.16402.

Sidorova I.V., Simahodskij A.S., Leonova l.A., Pen'kov D.G.
Clinical manifestations of the consequences of the new
coronavirus infection COVID-19 in children. Profilaktiches-
kaya i Klinicheskaya Meditsina. 2021;4(81):41-48. (In
Russ.). https://doi.org/10.47843/2074-9120_2021_4_41.
Newsome R.C., Gauthier J., Hernandez M.C., Abra-
ham G.E., Robinson T.0., Williams H.B. et al. The gut
microbiome of COVID-19 recovered patients returns to
uninfected status in a minority-dominated United States
cohort. Gut Microbes. 2021;13(1):1-15. https://doi.org/1
0.1080/19490976.2021.1926840.

Yeoh Y.K., Zuo T., Lui G.C., Zhang F., Liu Q., Li A.Y. et
al. Gut microbiota composition reflects disease severi-
ty and dysfunctional immune responses in patients with
COVID-19. Gut. 2021;70(4):698-706. https://doi.
org/10.1136/gutjnl-2020-323020.

Obleaga C.V., Ahmet R.A.M., Florescu D.N. Post-COVID-19
enterocolitis — a cause of rebellious diarrhea, acute abdo-
men and liver failure. Rom J Morphol Embryol. 2023;64(4):
527-533. https://doi.org/10.47162/RIME.64.4.09.
Noviello D., Costantino A., Muscatello A. Functional gas-
trointestinal and somatoform symptoms five months
after SARS CoV-2 infection: A controlled cohort study.
Neurogastroenterol Motil. 2022;34(2):e14187. https://
doi.org/10.1111/nmo.14187.

Weng J., Li Y., Li J. Gastrointestinal sequelae 90 days
after discharge for COVID-19. Lancet Gastroenterol Hepa-
tol. 2021;6(5):344-346. https://doi.org/10.1016/S2468-
1253(21)00076-5.

Huang C., Huang L., Wang Y. 6-month consequences of
COVID-19 in patients discharged from hospital: a cohort
study. Lancet. 2021;397(10270):220-232. https://doi.
0rg/10.1016/S0140-6736(20)32656-8.

Anaya J.M., Rojas M., Salinas M.L. Post-COVID syndrome.
A case series and comprehensive review. Autoimmun
Rev. 2021;20(11):102947. https://doi.org/10.1016/j.au-
trev.2021.102947.

Karaseva A.A., Khudiakova A.D., Garbuzova E.V., Ragi-
no Yu.l., Logvinenko I.1. Severity of Postcovid Syndrome:
A Systematic Review. The Russian Archives of Internal
Medicine. 2023;13(6):422-435. (In Russ.). https://doi.
0rg/10.20514/2226-6704-2023-13-6-422-435. EDN:
RLJOEE.

CHILDREN’S MEDICINE of the North-West

176 Volume 14 N1 2026

ISSN 3034-6312 (Print) ISSN 3034-6320 (Online)



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Naletov A.V., Kaspir D.V., Guz N.P., Boraeva T.T. Optimiza-
tion of treatment for irritable bowel syndrome in patients
who have recovered from COVID-19. Arkhiv Klinicheskoi
i Ehksperimental’noi Meditsiny. 2021;30(4):314-316. (In
Russ.).

Marasco G., Cremon C., Barbaro M.R. Post COVID-19 ir-
ritable bowel syndrome. Gut. 2022:gutjnl-2022-328483.
https://doi.org/10.1136/gutjnl-2022-328483.

Farsi F., Zonooz S.R., Ebrahimi Z. The Incidence of Post-
infectious Irritable Bowel Syndrome, Anxiety, and Depres-
sion in Iranian Patients with Coronavirus Disease 2019
Pandemic: A Cross-Sectional Study. Turk J. Gastroen-
terol. 2022;33(12):1033-1042. https://doi.org/10.5152/
tj9.2022.21651.

Austhof E., Bell M.L., Riddle M.S. Persisting gastroin-
testinal symptoms and post-infectious irritable bowel
syndrome following SARS-CoV-2 infection results from
the Arizona CoVHORT. Epidemiol Infect. 2022;150:e136.
https://doi.org/10.1017/S0950268822001200.

Siyal M., Abbas Z., Ashraf J. Incidence and pre-
disposing factors for de novo post-COVID-19 ir-
ritable bowel syndrome. Eur J Gastroenterol Hepa-
tol. 2023;35:(1):59-63. https://doi.org/10.1097/
MEG.0000000000002475.

Golla R., Vuyyuru S., Kante B. Long-term gastrointestinal
sequelae following COVID-19: a prospective follow up co-
hort study. Clin Gastroenterol Hepatol. 2023;21(3):789-
796.e1. https://doi.org/10.1016/j.cgh.2022.10.015.
Ghoshal U.C., Ghoshal U., Rahman M.M. Post-infection
functional gastrointestinal disorders following corona-
virus disease-19: a case-control study. J Gastroenterol
Hepatol. 2022;37(3):489-498. https://doi.org/10.1111/
jgh.15717.

Vélez C., Paz M., Silvernale C. Factors Associated with
chronic de novo post-coronavirus disease gastrointesti-
nal disorders in a metropolitan US County. Clin Gastro-
enterol Hepatol. 2022;20(6):e1488-e1492. https://doi.
org/10.1016/j.cgh.2021.10.020.

Nazarewska A., Lewandowski K., Kaniewska M. Irritable
bowel syndrome following COVID-19 an underestimated
consequence of SARS-CoV-2 infection. Pol Arch Intern
Med. 2022;132(11):16323. https://doi.org/10.20452/
PAMW.16323.

Chan W.W., Grover M. The COVID-19 Pandemic and
Post-Infection Irritable Bowel Syndrome: What Lies
Ahead for Gastroenterologists. Clin Gastroenterol Hepa-
tol. 2022;20(10):2195-2197. https://doi.org/10.1016/j.
cgh.2022.05.044.

Settanni C.R., laniro G., Ponziani F.R. COVID-19 as a trig-
ger of irritable bowel syndrome: a review of potential
mechanisms. World J Gastroenterol. 2021;27(43):7433~
7445 https://doi.org/10.3748/wjg.v27.i43.7433.

CHILDREN’S MEDICINE of the North-West

MHOPEKUMUOHHDBIE BOAE3HMU

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Malik J.A., Ahmed S., Yaseen Z. Association of
SARS-CoV-2 and Polypharmacy with Gut-Lung Axis:
From Pathogenesis to Treatment. ACS Omega.
2022;7(38):33651-33665. https://doi.org/10.1021/
acsomega.2c02524.

Gutiérrez-Castrellon P., Gandara-Marti T., Abreu A.T.,
Abreu Y. Probiotic improves symptomatic and viral
clearance in Covid19 outpatients: a randomized, qua-
druple-blinded, placebo-controlled trial. Gut Microbes.
2022;14(1):2018899. https://doi.org/10.1080/19490976
.2021.2018899.

Tiwari S.K., Dicks L.M.T., Popov |.V. Probiotics at war
against viruses: what is missing from the picture? Front
Microbiol. 2020;11:1877. https://doi.org/10.3389/
fmich.2020.01877.

Guo Q., Goldenberg J.Z., Humphrey C. Probiotics for the
prevention of pediatric antibiotic-associated diarrhea.
Cochrane Database Syst Rev. 2019;4(4):CD004827.
https://doi.org/10.1002/14651858.CD004827.
pub5.

Kazemi A., Soltani S., Ghorabi S. Is probiotic and synbiotic
supplementation effective on immune cells? A systematic
review and meta-analysis of clinical trials. Food Rev Int.
2020;37(5):491-537. https://doi.org/10.1080/87559129
.2019.1710748.

Methodological recommendations. Clinical manifes-
tations and treatment of the disease caused by the
novel coronavirus infection (COVID-19) in children
(version 2, approved by the Ministry of Health of
the Russian Federation). URL: https://www.garant.
ru/products/ipo/prime/doc/74232682/ (accessed:
15.12.2025).

Song J., Wu'Y.,Yin X. The causal links between gut micro-
biota and COVID-19: a Mendelian randomization study. J
Med Virol. 2023;95(5):e28784. https://doi.org/10.1002/
jmv.28784.

Zhang H., Zhou Z. Association of gut microbiota and
dietary component intake with COVID-19: a mendelian
randomization study. Clin Nutr. 2023;42(8):1308-1313.
https://doi.org/10.1016/j.cInu.2023.06.017.
Listopadova A.P., Novikova V.P., Zamyatina Yu.E. Zo-
nulin, a biomarker of increased intestinal permeability
syndrome, in children with atopic dermatitis and chronic
gastroduodenitis. Profilakticheskaya i Klinicheskaya
Meditsina. 2024;1(90):33-36. (In Russ.).

Clinical guidelines for irritable bowel syndrome. URL:
https://cr.minzdrav.gov.ru/preview-cr/892_1 (accessed:
31.01.2025). (In Russ.).

Silva J.T.C., Fonseca Neto 0.C.L.D. Post-COVID-19 irri-
table bowel syndrome: an integrative review. Rev Col Bras
Cir. 2023;50:e20233618. https://doi.org/10.1590/0100-
6991e-20233618-en.

2026 Tom 14 Ne1 177

ISSN 3034-6312 (Print) ISSN 3034-6320 (Online)



06 aBTOpax

D< AHHa BnagumuposHa lMonyHuHa — K.M.H., aCCUCTEHT,
Kadeapa nponefeBTUKN JETCKUX OONE3HEN C KypcoM 06LLe-
ro yxoga 3a fietbMu. E-mail: anna.polunina.doc@icloud.com;
https://orcid.org/0000-0003-2613-1503; SPIN: 6671-5877

Banepus MaenoeHa HoBukoBa — f.M.H., npodeccop, 3aBeay-

towlas, kKaheapa nponeseBTUKY JETCKUX 60N1e3Hel C Kypcom
o6Lero yxoAa 3a AeTbMU, 3aBefytolas nabopatopueit
«Meaunko-couuanbHbIx npobnem B neguatpum» HALL.
E-mail: novikova-vp@mail.ry;
https://orcid.org/0000-0002-0992-1709; SPIN: 1875-8137
CseTnaHa JleoHupoBHa baHHOBa — K.M.H., OLEHT, Kadespa
MHEKLIMOHHbIX 3abonieBaHuii y AeTell uMeHu npodeccopa
M.T. laHunesuya. E-mail: svetlanalb81@mail.ry;
https://orcid.org/0000-0003-1351-1910; SPIN: 9654-9386
Bacunuca BanepbeBHa [lyaypuy — 61010r, FEHETHUK.

E-mail: vasilisadudurich@yandex.ru,
https://orcid.org/0000-0002-6271-5218; SPIN: 8282-6209
AnekcaHpp EBreHbeBnY BIMHOB — CTapLumii HayYHbIi
COTPYAHUK, nabopaTopus «MeanKo-coLuanbHbiX Npo6iem
B neguatpuu» HUL. E-mail: aleks.blinov@mail.ry;
https://orcid.org/0000-0002-2895-7379; SPIN: 1378-8191
Onbra HukonaesHa BapnamoBa — Hay4Hblil COTPYAHUK, Na-
6opaTopus «MeanKo-coLManbHbix Npo6em B NeamaTpuny»
HWL,. E-mail: ol.varlamova@bk.ru;
https://orcid.org/0000-0002-2195-0756; SPIN: 7101-5829
Muxaun AnekcaHpapoBuy [loxoB — K.M.H., OLEHT, Kaden-
pa MeguuuHckon uHpopmaTuku. E-mail: mad20@mail.ry;
https://orcid.org/0000-0002-7834-5522; SPIN: 5849-5932
AnekcaHppa AnekcaHapoBHa TUXOMMPOBA — K.3KOH.H., [0-
LIeHT, 3aBefytowias, kadbenpa MeaULMHCKO| MHDOPMATUKM.
E-mail: tikhomirova@bk.ry;
https://orcid.org/0000-0002-7491-3860; SPIN: 5010-3487
Hukuta AnekcanppoBuy [leMeHTbeB — npenojaBaTenb,
Kadeapa MeguLKUHCKON MHDOPMATUKK.

E-mail: nikitadem74@bk.ru;
https://orcid.org/0009-0005-3837-0984; SPIN: 1963-7626
Anekceii JibeoBuY banawoB — K.M.H., AOLEHT, Kadepapa
nponeAeBTUKN AETCKUX 60ONe3Hel ¢ KYypcoM o6LLero yxoaa
3a aeTbMu, CaHKT-leTepbyprcKuii rocyapCTBEHHbII ne-
AMaTpUyYecKnini MeLULUMHCKUA YHUBEPCUTET, rNaBHbIN Bpay,
lopopckas nonuknnumka N2 56. E-mail: balashov_alexei@mail.ry;
https://orcid.org/0000-0002-1116-3118; SPIN: 2055-4259

178 Volume 14 N1 2026

INFECTIOUS DISEASES

Authors’ info

04 Anna V. Polunina — Cand. Sci. (Med.), Assistent, Depart-
ment of Propaedeutics of Children’s Diseases with a course
of general child care. E-mail: anna.polunina.doc@icloud.com;
https://orcid.org/0000-0003-2613-1503; SPIN: 6671-5877
Valeria P. Novikova — Dr. Sci. (Med.), Professor, Head,
Department of Propaedeutics of Children’s Diseases with a
course of general child care, Head, Laboratory of “Medical
and social problems in pediatrics”, Research Center.

E-mail: novikova-vp@mail.ry;
https://orcid.org/0000-0002-0992-1709; SPIN: 1875-8137
Svetlana L. Bannova — Cand. Sci. (Med.), Associate Profes-
sor, Department of Infectious Diseases in Children named
after prof. M.G. Danilevich. E-mail: svetlanalb81@mail.ry;
https://orcid.org/0000-0003-1351-1910; SPIN: 9654-9386
Vasilisa V. Dudurich — biologist-geneticis.

E-mail: vasilisadudurich@yandex.ru,
https://orcid.org/0000-0002-6271-5218; SPIN: 8282-6209
Alexander E. Blinov — Senior Researcher, Laboratory of
“Medical and Social Problems in Pediatrics”, Research Center.
E-mail: aleks.blinov@mail.ru;
https://orcid.org/0000-0002-2895-7379; SPIN: 1378-8191
Olga N. Varlamova — Researcher, Laboratory of “Medical and
Social Problems in Pediatrics”, Research Center.

E-mail: ol.varlamova@bk.ry;
https://orcid.org/0000-0002-2195-0756; SPIN: 7101-5829
Mikhail A. Dokhov — Cand. Sci. (Med.), Associate Professor,
Department of Medical Informatics. E-mail: mad20@mail.ry;
https://orcid.org/0000-0002-7834-5522; SPIN: 5849-5932
Aleksandra A. Tikhomirova — Cand. Sci. (Economics),
Associate Professor, Head, Department of Medical Informa-
tics. E-mail: tikhomirova@bk.ry;
https://orcid.org/0000-0002-7491-3860; SPIN: 5010-3487
Nikita A. Dementyev — Lecturer, Department of Medical
Informatics. E-mail: nikitadem74@bk.ru;
https://orcid.org/0009-0005-3837-0984; SPIN: 1963-7626

Aleksey L. Balashov — Cand. Sci. (Med.), Associate Profes-
sor, Department of Propaedeutics of Children’s Diseases
with a course of general child care, Saint Petershurg State
Pediatric Medical University; Chief Physician, City Polyclinic
No. 56. E-mail: balashov_alexei@mail.ru;
https://orcid.org/0000-0002-1116-3118; SPIN: 2055-4259

CHILDREN’S MEDICINE of the North-West

ISSN 3034-6312 (Print) ISSN 3034-6320 (Online)



