Ned (142) 2023

ISSN 2786-6661eISSN 2786-667X
UDC: 378.6:61:001.891](477.411)(050)

MinicTepcTBO 0XOPOHHM 310pPOB’s1 YKpaiHu

Hanionaabuuii MennyHuii yHiBepcuTeT
imeni O. O. boromoabus

HAYKOBO-TTPAKTUYHE
BUJIAHHS

YKPAIHCBKUH
HAYKOBO-MEJIUYHUU
MOJOAIKHUA
"KYPHAJL

Bunanns ingexcyerbest
B UlrichsWeb, Index Copernicus,
WorldCat OCLC, Google Scholar

ISSN 2786-6661eISSN 2786-667X

Ministry of Health of Ukraine
Bogomolets National Medical
University

THEORETICAL AND PRACTICAL
EDITION

UKRAINIAN
SCIENTIFIC
MEDICAL YOUTH
JOURNAL

Journal’s indexing:
UlrichsWeb, Index Copernicus,
WorldCat OCLC, Google Scholar

3acHoBHUK — HanioHansHUH MEAWYHUH yHIBEPCUTET
imeHi O.0. boromomnsis MO3 Yikpaiau
IlepioguynicTe BUX0Qy 4 pa3u Ha pik.

7KypHaJ BHeceHO 10 nepeJiiky ¢paxoBUX BH/IaHb.
lany3si Hayk: Meau4Hi, papManeBTHYHI.
(aaka3 MOH VYkpainu 09.03.2016 Ne241)

Peecrpariiine cBigonreo KB Ne 17028-5798I1P.
PexomennoBano Buenoro Pagoro HMY
imeni O. O. BoromoiubIs
(mpotoxon Ne2 Bix 26.10.2023 p.)

Yci mpaBa CTOCOBHO OIMYOJIIKOBAaHHUX CTaTEH
3aJIMIICHO 32 PENaKII€lo.
BignoBinanbHICTE 32 1001p Ta BUKJIaIeHHS (QaKTiB
Y CTarTsIX HECYTh aBTOPH,

a 3a 3MICT PEeKIIaMHHUX MaTrepialliB — peKJIaMOJIABIII.
[Nepenpyx MOXIMBHH 32 3TOU PEAAKIii
Ta 3 MOCWIAHHSM Ha JKEPEIo.

Jo npyKy npuiiMaroThcsl HayKOBI MaTepiajiH,
SIK1 BI/IMTOB1AIOTH BUMOTAM JI0 IMyOJTiKarii
B JIaHOMY BHJIaHHi.

Founder — Bogomolets National Medical University
Ministry of Health of Ukraine
Publication frequency — 4 times a year.

The Journal is included in the list of
professional publications in Medical
and pharmaceutical Sciences
(order MES Ukraine 09.03.2016 Ne 241)

Registration Certificate KB Ne 17028-5798I1P.
Recommended by the Academic Council
of the Bogomolets National Medical University, Kyiv
(protocol Ne2 0f 26.10.2023)

All rights concerning published articles are reserved
to the editorial board.
Responsibility for selection and presentation
of the facts in the articles is held by authors,
and of the content of advertising material —
by advertisers.

Reprint is possible with consent
of the editorial board and reference.
Research materials accepted
for publishing must meet
the publication requirements of this edition.

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)

http://mmj.nmuofficial.com

1


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

PEJAKIIIMHA KOJIEI'TS

TI'onoBa penakuiiinoi koJerii: FOpiit Kyunn

Tl'osioBHMI pegakTop: Cepriii 3eMckoB
3acTYNHUK r0JIOBHOI'O PelaKkTopa: [TaBno YepHumos
BinnosinaabHuii cexperap: Amnacracis [ puH30BCbKa
Penakrop nmo HaykoBiii eTnui: JIro60B Ilerenuipka
Penakrop cTaTHCTHYHUX JAHUX: Biraniii ['ypesnos
PenakTop KOHTEHTY [Jisl COLiaIbHUX Mepex: Amnaroniit ['puH30BCHKUI
JlitreparypHuii pegakrop: JIronmuna HaymoBa

Cexkuiiini penakropu:

Cromaroaoris — Ipuna JlorsuHeHko
MeaunuHa — Bonogumup MenbHuk
dapmaunis, npoMucjaI0Ba papmanis — Ipuna HixeHkoBchKka
HeniaTpist — Onekcanap Bonocosenpb
I'pomancbke 310poB’st — Amnna brnaras
PEJAKIIAHA PAJIA

Yienn penakuiifHol KoJierii:

Anppiit Kormyak, Bragucnas Mananuyk, Jlenuc BapuBonuumk, €srenis bypmaka, >Kanna Ilono-
Ba, Ipuna XKypasens, Jlecs bem, Muxona XaitroBuu, Hazapiii Kobwmsik, Oner Mimenko, Omner
Spemenxo, Cepriii ['muka, Cepriii Omensuyk, FOpiii 3axapam, Andreas Neff (Marburg, Germany),
Andrew Yule Finlay (Cardiff, UK), Anthony Graeme Perks (Nottingham, United Kingdom), Branka
Marinovi¢ (Zagreb, Croatia), Francesca Sampogna (Rome, Italy), Francoise Poot (Brussels,
Belgium), George-Sorin Tiplica (Bucharest, Romania), Hryhoriy Lapshyn (Lubeck, Germany), Irina
Nakashidze (Batumi, Georgia), Jacek Szepietowski (Wroclaw, Poland), John Quinn (Prague, Czech
Republic), Lidia Rudnicka (Warsaw, Poland), Lucia Thomas-Aragones (Zaragoza, Spain), Milo$
Nikoli¢ (Belgrade, Serbia), Piotr Donizy (Wroclaw, Poland), Ryszard Kurzawa (Rabka-ZdrojPoland),
Sam Salek (Hatfield, UK), Servando Eugenio Marron (Zaragoza, Spain), Ulrich Friedrich Wellner
(Lubeck, Germany)

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)

http://mmj.nmuofficial.com

2


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

EXECUTIVE BOARD

Chairman Of The Editorial Board: Turii Kuchyn

Editor in Chief: Sergii Zemskov
Deputy Editor-in-Chief: Pavel Chernyshov
Executive Secretary: Anastasiia Hrynzovska
Editor on scientific ethics: Liubov Petelytska
Statistical Editor: Vitaliy Gurianov
Social Media Editor: Anatolii Hrynzovskyi
Language Editor: Naumova Liudmyla

Associate Editors

Stomatology — Iryna Logvynenko
Medicine - Volodymyr Melnyk
Pharmacy, Industrial Pharmacy — Iryna Nizhenkovska
Pediatrics — Oleksandr Volosovets
Public Health — Anna Blagaia
EDITORIAL BOARD

Members of the Editorial Board:

Andreas Neff (Marburg, Germany), Andrew Yule Finlay (Cardiff, UK), Andrey Kopchak, Anthony
Graeme Perks (Nottingham, United Kingdom), Branka Marinovi¢ (Zagreb, Croatia), Denis
Varyvonchyk, Francesca Sampogna (Rome, Italy), Francoise Poot (Brussels, Belgium), George-
Sorin Tiplica (Bucharest, Romania), Hryhoriy Lapshyn (Lubeck, Germany), Irina Nakashidze
(Batumi, Georgia), levgeniia Burlaka, Iryna Zhuravel, Jacek Szepietowski (Wroclaw, Poland),
John Quinn (Prague, Czech Republic), Lesya Besh, Lidia Rudnicka (Warsaw, Poland), Lucia
Thomas-Aragones (Zaragoza, Spain), Milo§ Nikoli¢ (Belgrade, Serbia), Nazariy Kobyliak,
Oleg Mishchenko, Oleg Yaremenko, Piotr Donizy (Wroclaw, Poland), Ryszard Kurzawa (Rabka-
ZdrojPoland), Sam Salek (Hatfield, UK), Sergiy Omelchuk, Serhii Gychka, Servando Eugenio
Marron (Zaragoza, Spain), Ulrich Friedrich Wellner (Lubeck, Germany) Vladyslav Malanchuk,
Yuriy Zakharash, Zhanna Polova.

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)

http://mmj.nmuofficial.com

3


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

SMICT/CONTENTS

Cropinku/Pages

DENTISTRY / CTOMATOJIOT'TA

Personalized treatment of patients with muscular-joint dysfunction
of the temporomandibular joint on the background of post-traumatic stress disorder
Khomiak Kateryna, Kostiuk Tetiana, Proshchenko Nina

ITepconanizoBane JIiIKyBaHHSI NAL€HTIB 3 TUCPYHKLIEI0 CKPOHEBO-HUKHBOLIEIEITHUX
cyr100iB Ha )OHI MOCTTPABMATHYHOIO CTPECOBOIO PO3JIaxy
Xomax Kamepuna, Kocmiok Temsana, Ilpowenxo Hina

MEDICINE / MEJJUIINHA

A clinical case of hypothalamic syndrome combined
with Klinefelter syndrome

Kys Maryna, Halushko Yurii-Daniel, Yerokhovych Viktoriia
KainiyHnii BUNAaJ0K rinorajaMivHOro CHHAPOMY, acouiiioBaHuii
3 cunapomoM Kuaiingenbrepa

Kuce Mapuna, I'anywxo FOpiii, €poxoeuu Bikmopis

Analysis of the association of bronchial asthma clinical course with ER22/23EK
and TTH111I polymorphic variants in the glucocorticoid receptor gene
Kachkovska Viadyslava

AHaui3 acouianii kKJaiHiYHOrO Mepediry OponxiaabHoi actmu 3 ER22/23EK i Tth1111
noJiMop(pHUMH BapiaHTAMM reHa IVIIOKOKOPTUKOIIHOIO penenTopa
Kaukoecvra Brnaoucnasa

Antisynthetase syndrome: a case report and review of the literature.
Fiialkovska Olesia, Karasevska Tetiana, Ivashkivskyi Oleksiy, Potomka Ruslana,
Novytska Hanna, Dzhus Marta

AHTHCHUHTETA3HUI CHHPOM: OMUC KJIIHIYHOT0 BUMAKY Ta OIJIS JIiTepaTypu
Disnkoecvka Onecs, Kapacescovka Temsana, lsawkiecokuti Onexciti, [lomvomka Pycnana,
Hoesuywvra I 'auna, [[orcyc Mapma

Approach to lymphadenopathy: how to diagnose tuberculosis lymphadenitis
Tanisha, Melnychuk Iryna, Sharayeva Maryna

Hinxix no simdageHonarii : Ik AiarHOCTyBaTH Ty0epKy/JIb03HUI JiMpageHiT
Tanisha, Menvuuyyx Ipuna, lllapacéa Mapuna

Case of successful treatment of a patient suffering from diverticulitis
of sigmoid intestine with perforation, bacterial and fungal sepsis,
severe Thrombocytopenia and Leukopenia as complication of Covid-19
Martyniuk Nikita, Byk Pavio
Kuiniyauii BUIIAI0K yCHIIIHOTO JIKYBAHHS NANi€HTAa 3 nepdopanico 1TMBepTHKYIA
CUTMOBHM/IHOI KMIIKH, YCKJIAJAHEeHOro cencucom Ha 1ii COVID-19
Mapmuniox Hikima, buk Ilasno

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)
http://mmj.nmuofficial.com

4


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

D dimer as Biomarker for Covid-19 severity

D-numep six diomapkep TszkkocTi Covid-19
Nameera Parveen Shaikh, Aleena Parveen Shaikh, la Murvanidze, Eteri Saralidze,
Irina Nakashidze

Modification of bile acids metabolism with multi-strain probiotic in patients with diarrhea
predominant irritable bowel syndrome: a randomized study
Neverovskyi Artem, Polishchuk Serhii

Momudikanisi 00MiHy ;KOBYHMX KHCJIOT NPH 32CTOCYBAHHI MYJIbTHIITAMOBOIO NPO0iOTHKY
y NALI€HTIB i3 CHHIPOMOM NMOAPA3HEHOI0 KMIIEYHUKA 3 iape€r0: paHI0Mi30BaHe A0C/IiI>KeHHA
Heseposcokuii Apmem, Ioniwyx Cepeiu

Psychohygienic evaluation of depression level among Ukrainian youth forced
to emigrate to Canada due to the war in Ukraine
Kozyr Olena, Blagaia Anna
IIcuxoririeHiuna ouninka piBHs Jenpecii cepell yKpaiHCbKOI MOJ10/1i, IKa BHACJII/I0K BiliHH
B YKpaiHni Oy;1a 3smymena emirpyBatu 10 Kanaan
Kosupe Onena, bnacas Anna

Review of the Role of Biomechanical Research in Developing Rehabilitation Physiotherapy
Programs for Patients with Coxarthrosis
Hryshyn Ivan, Antonova-Rafi Julia

Orusia pouti 6ioMexaHiYHUX A0CTiTKeHb Y To0y10Bi peabiniTaniiiHux QisiorepaneBTHUHUX
MPOrpaM s MALIEHTIB 3 KOKCAPTPO30M 2-3 CTYIICHIO
I'puwun Isan, Anmonosa-Pagi FOnis

Scientific substantiation of the maximum allowable concentration of the new insecticide
spiromesifen in the water of model reservoirs
Tkachenko Inna, Antonenko Anna

HaykoBe 00IpyHTYBaHHSI TPAHUYHO JOMYCTUMOI KOHUEHTPALIl HOBOI0 iHCEeKTULIMY
cunipomesieHy y Boai MoeJIbHUX BOJOHM
Tkauenxo Inna, Anmonenxo Anna

Sclerostin-dependent mechanisms of osteoporosis in patients with type 2 diabetes and obesity
Marchenko Anastasia

CkJepocTiH-3a71€:KHi MexaHi3MHu GOpMYyBaHHS 0CTEONOPO3Y
Y XBOPUX IYKPOBHMM Jia0eToM 2 THILY Ta 0)KHPiHHAM.
Mapuenxo Anacmacia

Stomach cancer complicated by perforation and acute bleeding
Pliuta Iryna, Skuba Volodymyr, Stets Mykola, Trepet Sergey, Ivanko Oleksandr

Tl'ocTpo kpoBoTOUMBMIi pak HIIYHKA, yCKJIAIHeHU# nepgopanicio
IIntoma Ipuna, Ckuba Bonooumup, Cmeyv Muxona, Tpenem Cepeiil, léanvko Onexcanop

Ultrasound Examination of Thyroid Cancer
Viasyk Marharyta, Romanenko Hanna

YabTpa3ByKoBe 10CTIIKeHHs] PaKy INMTONOAIOHOI 3271031
Bracux Mapaapuma, Pomanenxo I anna

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)
http://mmj.nmuofficial.com

5


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Urolithiasis: from past to present

Nikitin Oleg, Samchuk Pavlo, Krasiuk Oleksii, Korytskyi Andriil, Nasheda Serhii
Cevokam’siHa XBOpP0Oa: Bil MMHYJIOI0 10 CY4aCHOI'O

Hiximin Onee, Camuyx Ilasno, Kpaciox Onexciti, Kopuyvxuii Anopit, Haweoa Cepeaiti

PEDIATRICS / HEAIATPIA

Post-COVID-19 and other changes in the health status of children and adolescents associated
with the transmission of COVID-19
Dmytryshyn Olha, Marushko Yurii

MMocT-COVID-19 Ta inmi 3MiHu cTaHy 310pOB’A AiTel i miIiTKIB, acoliiioBaHi 3 mepeHeceHuM
COVID-19
JImumpuwun Onvea, Mapywrko FOnis

The comprehensive assessment of the prevalence of metabolic syndrome in obese children

and adolescents
Aliusef Maiia, Churylina Alina

KomiuiexkcHa oniHKa NomMpeHoCTi MeTa00JiYHOI0 CHHAPOMY Yy AiTed Ta Mi/VITKIB 3 0KUPIHHAM
Anviocegp Maiis, Yypunina Anina

The use of antimicrobial drugs in children’s surgical departments according
to the results of the Point prevalence study
Serednia Roksolana, Khaitovych Mykola, Kysil Nadiia, Zabrotska Julia, Temirova Olena,
Kysil Denys
3acTocyBaHHS AHTUMIKPOOHMX JIKAPCHKHUX 32c00iB y AUTAYMX XipyprivHHX BigiTeHHAX
3rigHO 3 pe3y/IbTaTaMHU JA0C/i/I>KeHHSI TOYKOBOI'0 NMOLIUPEHHS
Cepeons Poxconana, Xaiimosuu Muxona, Kucine Hadis, 3abpoyvka FOnis, Temiposa Onena,
Kucinw Jlenuc

Use of antifibrinolytic therapy in the perioperative period in children
Liubov Faryna, Andriy Biliaiev

3acrocyBanHsi aHTH(IOPUHOJIITHYHOI Tepamii y nepionepaniiiHomMy nepioji y aireii Ta 10pociaux
Dapuna Jlobos, binaes Anopiii

PHARMACY, INDUSTRIAL PHARMACY/
OAPMALIA, IPOMUCITOBA ®APMALIA

The influences of alkaloids of Chelidonium majus L., Colchicum autumnale L, Catharanthus
roseus (L.) G.Don and Vinca minor L. on malignant neoplasms, the review of modern researches
Pavlenko Oleksii, Strokina Iryna

Brums ankasoigiB Uucroriny Besukoro, IlisHbousity ocinaboro, bapBinky po:keBoro ta
BapBinky MaJi0ro Ha 3JI0IKiCHi HOBOYTBOPEHHS, OIS CYYaCHHUX AOC/I/KeHb
Ilagnenxo Onexciu, Cmpoxina Ipuna

The Editorial Board of the Ukrainian Scientific Medical Youth Journal (USMYJ) would like to
thank all the reviewers in 2023

Penakuiiina koJieriss YKpaiHCbKOI0 HAYKOBO-MeIMYHOT0 MOJIOAIKHOT0 kypHaay (Y HMMIK)
BHUCJIOBJIIOE NOAAKY BCiM penien3eHTam y 2023 poui

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)

http://mmj.nmuofficial.com

6


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 4 (142), 2023 eISSN 2786-667X

Creative Commons «Attribution» 4.0

DENTISTRY / CTOMATOJIOI'IA

UDC: 616.724-008.6-085:159.944.4
https://doi.org/10.32345/USMYJ.4(142).2023.7-12

Received: May 03, 2023
Accepted: October 08, 2023

IlepconanizoBaHe JiKyBaHHs NALi€HTIB 3 AUCPYHKUIEIO
CKPOHEBO-HHKHbOILIEJICITHUX CYIJ100iB Ha QoHi
MOCTTPABMATUYHOI0 CTPECOBOIO PO3JIaAy

Xomsik Karepuna', Koctiok Tersina', [Ipomenko Hina?

'Kadenpa opromonTii Ta mponeneBTHkH opToneauynoi cromaroiorii HMVY imeni O.0.
Bboromonbis, M. KuiB, Ykpaina

2 Kadenpa oproneauunoi ctomarosorii HMY imeni O.0. Boromonsiis, M. Kuis, Ykpaina
Address for correspondence:
Khomiak Kateryna

E-mail: katekhomyak@gmail.com

Anomauia: oOucynxyis ckpoHneso-HudcHboujerennux cyenooie (CHLC) € nowupenum
3axX60pIOGAHHAM 13 Oazamogaxkmopnolo emionoziclo. Yacmo 3ax60pro6anusi Mae NCUXOCOMAMUYHY
emioNo2iuny CKIa008y, Momy NAyieHmu 6 aHaMHe3l 8i03HAUAIOMb HAABHICMb CMpecy, NOPYULeHHS.
CHY, 20]106HI OO, XPOHIYHY 6moMy ma Opamigiugicms. Y nepiod akmugHux 60tosux il ma msicKoi
coyianbHO-eKOHOMIYHOT cumyayii Ha mepumopii Ykpainu, KitbKicmo nayienmia 3 LOCmmpasmamuyHum
cmpecosum posnadom (IITCP) spocmae. Huniwne cxnaone cmamosuwye 8 YKpaiui, cnpuyumeHe
BILICLKOBUM 8MOPESHEHHAM, MAE 8NIIUG HA H00€lL, CXUTLHUX 00 0eNPeCUSHUX PO31a0i6, W0 8 NOOATbULOMY
CHPUYUHAE 3MIHU 8 OP2AHI3MI TIOOUHU 8 YLIOMY MA CHPUYUHSE 3A20CMPEHHA XPOHIUHUX 3AX80PI0OBAHD,
Y MOMY YUchi i 3aX80pPI06AHHS M 13080-CY210008020 KOMNIEKCY 3y00-ujenentoz2o anapamy. Memoio
00CNIOMNCEH s, € BUBUEHH MA NOPIGHAHHA Npossie nepebicy oucynxyii CHIC y nayienmie i3
6cmaHosneHumM nocmmpasmamuynum cmpecosum poziaoom (IITCP) ma oyinka egpexmugnocmi
Ha niocmaei ananizy MyIbMmuOUCYUNIIHAPHO20 NIOX00Y 8 JIKY8AHHI 3aX680ploanHs. 3azanom 610
obcmedceno 42 nayienmu (28 wonosikie ma 14 scinok) 3 m’s13060-cy2nobosoio oucgynxyiero CHIIC.
Jna eusenenns cmyneHs mMANCKOCMI M S3080-Cy2100080i OUCYHKYIL, SUKOPUCTMOBYBANU MAKI
mamepiany ma mMemoou, fK: 3d2ANbHOKIIHIYHI (00CMedCcenHs pomogoi NOPONCHUHU, QI3UKATbHI
Memoou 0ocnioxcens 3y0o-ujenennux avomaniv, auaniz sa Helkimo (2014) ma o0ooamkogi
(onmysanvrux)), cmamucmuyni memoou uuciosux oauux. Jna nikyeanus IITCP - cneyianizosani
ncuxono2iyti (koenimusno-nogedinkosa mepania (KIT), EMDR-mepania («Eye Movement Desen-
sitization and Reprocessing») ma epynoeéa ncuxomepanis). Ilpiopumemom 0aH020 O00CHIONHCEHHS
0y1a NOPIBHAILHA OYIHKA CMAHY NAYIEHMIB, SAKUM NPOBOOUNOCH NIKYBAHHA MYTbMUOUCYUNTIHAPHO.
YV x00i nposedenoco docniodcenusn 6yno eusnsnerno uimkuil 36’130k i enaug [ITCP na kiiniuni nposeu
oucynxyii CHILC. 3’sacoeano, wo nayienmu 3 M 83080-cy210008010 OUCHYHKYIEIO 3a38UUall
8I0YYy8alOMb NOCMMPASMamuyruil cmpecosuil posnao, a xeopi 3 IITCP eoonouac maroms euuyy
nowiupenicms M ‘s13060-Cy2100060i ouc@ynryii. Bcmanosneno, wo nayienmam, AKUM HPOBOOUNU
JUKYBAHHA I3 3ATYUEHHAM, Hacamnepeo, NiKapsa-ncuxonoead, nposasu saxeopiosanus oucgynxyii CHII[C
sHusunuca y 2,4 pazu. Takum uunom, Oemanvhuti 30ip aHamHe3y ma 6paAXY8aHHS NCUXONOSIYHUX
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po3znadie na 73 % (p<0,05) 0ozeonaiome docsemu ycnixy y eedenni nayicumis 3 oucghynkyicio CHLC
Ha ¢oni [ITCP. Po3pobneno aneopumm nepcouanizosanoo sedenus nayienmia 3 oucgynxyicro CHILC
na mni [ITCP i3 3anyuennsam nikaps-ncuxonoza. Mynemuoucyuniinapruti nioxio 00 3a3HAYEHO20
CUMNIMOMOKOMNLEKCY 00360JI€ NOKPAWUMU OiAeHOCMUKY ma pe3yivmamu JiKY8aHHA YIEl MIHCKOT

Kame2opii Xeopux.

KirouoBi cjioBa: CKpOHEBO-HMKHBOIICTCITHUNA CYIII00, TOCTTPaBMAaTHYHUN CTPECOBUH pO3Ja,

NICUX1YHI TOPYIIEHHS, TICUXOJIOTIYHA Teparis, Oib.

Beryn

JIikyBaHHS TAIiEHTIB i3 AUCHYHKIIEIO0 CKPO-
HeBO-HIDKHBoOIIENenmHux  cyrmobis  (CHIIC)
Ha/I3BUYaifHa aKkTyajibHa TpollieMa B Cy4acHid
ctomaronorii. Hucdynkuis CHIIC e mnommu-
pPEHHM 3axXBOPIOBAaHHAM i3 0OararoakTopHOIO
etionorieto (Li, D. T. S., & Leung, Y. Y., 2021,
Knibbe, W., Lobbezoo, F., Voorendonk, E. M.,
Visscher, C. M., & de Jongh, A., 2022). Onni-
€10 3 IpUYMH BUHUKHEHHS mucdyHkuii CHILC
€ OpyKCHU3M, 1110 MPOSIBIIAETHCS K CKPETiT 3y0a-
MU 0€3 BKHBAHHS 1K1, 10 PO3IVISIAETHCS K BiJl-
noBiap Ha crpec (Domagata, 1., Przystupa, K.,
Firlej, M., Pieniak, D., Gil, L., Borucka, A., ...
& Levkiv, M., 2021). Pi3HOMaHITHICTh MPOSABIB
TUCQYHKIIT Ta CTyMiHb BHPAXEHHS IATOJIOTIi
CIOHYKAIOTh JIIKaps-CTOMATOJIOra 3BepTaTUCS 10
HIIKX JIIKAPIiB JIJIS OLIHKH CUTYAIIil 3 TOUYKH 30py
OKpeMHX crerianbHocTeld. YacTo 3aXxBOpIOBaH-
Hs1 HaOyBa€ IMCUXOCOMATUYHOTO XapaKTepy, TOMY
Hali€eHTH B aHaMHe3l BIA3HAYAOTh HASIBHICTH
CTpecy, OPYIIEHHS CHY, TOJOBHI 0O, XpOHiU-
Hy BTOMY 1 ApaTiBnuBicTh. JuchyHKIiiiHI cTaHU
CHILIC xapakTepu3yrOThCs CKapraMy Ha ITyMOBI
sBUINA y Cyr100i, O1Tb Ta MOPYIICHHS PYyXOMOCTI
y Cyro0i, YaCTHMH TPOSIBAMH TOJIOBHOTO 0OJTIO,
1HOII 3amaMOpPOYEHHSIM, IIYMOM Yy ByXax, 3HHU-
KCHHSIM CITyXY, BIIUYTTSM ICUIHHS TEpPEIHBOI
TPETUHHU 53UKA, OPTATEMOJIIOTIYHUMH Ta MYCKY-
asipaumu  cumnromamu  (Kindler et al., 2019,
Giddon, D. B., Moecller, D. R., & Deutsch, C. K.,
2020, Wolowski A., 2020). ITposiBu MOXyTb OyTH
SIK OJIHO-, TaK 1, IBOOIYHHUMHU.

Kinpkicte xBopux Ha auchynkmiro CHIIC 3
KOXXKHUM POKOM 3pocTae. Taka cutyailis piBHOIO
Miporo 00yMOBJIEHA THM, IIO IaHa TPyIa 3aXBOPIO-
BaHb XapaKTEPU3YETHCS TPUBAIUM OE3CHMIITOM-
HUM TepediroM, a TakoX BiJCYTHICTIO OpraHid-
HUX 3MiH Ha MOYAaTKOBUX CTAMisIX 3aXBOPIOBAHHS
(Koctiok T.M., 2019, Manfredini D, Colonna A,

Bracci A, Lobbezoo F., 2020, Kapos,F.P.,
Exposto, F. G., Oyarzo, J. F., & Durham, J., 2020).
Jani marieHTH TOTPeOYIOTh 3arajbHOCTOMATO-
JIOT1YHOTO, OPTOJAOHTUYHOTO Ta THATOJOTIYHOTO
nikyBaHHs. OKpiM 1bOTO, IIe ¥ 0COOTUBOTO TICH-
XOJIOTIYHOTO CYIPOBOY IiJ] Yac JIIKyBaHHs, abo
CIeITiaTi30BaHO1 TICUXIaTPUYHOT KOPEKIIii.

VY nepio akTUBHUX OOMOBHX il Ta TSHKKOT 10-
JITHYHOT, COIiaIbHO-€KOHOMIYHOI CUTYyaIlii Ha Te-
putopii YKkpaiHu, KiTbKICTb HAlli€HTIB 3 MOCTTPAB-
MatugHUM cTpecoBuM posnaaom (ITTCP) 3pocrae.
VY TakuXx MamieHTiB B aHAMHE31 BiJI3HAYAIOTHCS Ha-
TUTMBH HAaB’SI3JIMBUX CTIOTAJIIB PO HEOE3MeuH1 s
KUTTA CUTYaIlil, TPaBMYIOUi CHOBHIIHHS, HaJMip-
Ha BTOMA, JIPATiBIMBICTh, TPUBOXKHICTh Ta aHTHUCO-
mianpHa noBeminka (Reis, P. H. F., Laxe, L. A. C.,
Lacerda-Santos, R., & Miinchow, E. A., 2022,
Roberts, N. P., Kitchiner, N. J., Kenardy, J., Lewis,
C. E., & Bisson, J. 1., 2019). Yacto monu HE po-
3yMIIOTh CBiii BHYTPIILIHIH CTaH Ta HE yCBIIOMIIIO-
I0Th TIPOOJEMY, ITHOPYIOTh BUIIE3TaJaHi CHMII-
tomu IITCP Ta He 3BepTarOThCS A0 BIATOBIIHUX
npodinpHUX crenianictiB. Lle mnpus3BoaUTH 10
TOTO, IO TaKl MAIll€EHTH CTAIOTh COLiaJbHO-HEAK-
TUBHHMMHU Ta 3aMUKAIOThCA B c001. BoHU cTatoTh He
3MaTHUMH TIPOTUAIATH TpoOiIeMaM 30BHIIIHBOTO
cBiTy. Oco0IMBO CHOTO/IEHHE CTAHOBHUIIE B YKpa-
iHI Ma€ BIUTMB Ha JIIOJIEH, CXUIIBHUX JI0 JICTIPECHB-
HUX PO3JIAIIB, IO B TOAAIBIIOMY CIPUIHHSIE 3Mi-
HHU B OpTaHi3Mi JIIOIWHH B IIJIOMY, Ta 30KpemMa y
M’s130BO-cyriioooBomy komruiekci CHIIIC.

Merta

BuBuntH Ta TOPIBHATH TPOSIBU Tepediry
mucynkuii CHILC y mamieHTiB i3 BCTaHOBIJE-
HuM [ITCP Ta oninuTy e(heKTUBHICTH HA IiJICTa-
Bi aHaJi3y MYJIBTHAUCHUIUIIHAPHOTO MiIXO0My B
JIIKyBaHHI 3aXBOPIOBAHHS.

Marepiaau i meToau

[Ipotarom mectu  MicsliB  (BepeceHb
2022p. — mrotuit 2023p.) Ha 6azy CromaTonorid-
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HOTO MEJUYHOTO IEHTPY Ta Kadeapu opTomoHTIi
Ta TPOIEAEBTUKU OPTOINEANYHOI CTOMATOJIOTI]
HamioHanbHOrO MEAMYHOTO YHIBEPCUTETY iMe-
Hi O.0. boromonbis 3BepHynaucs 42 MalieHTH
(28 yomnoBikiB Ta 14 >KIHOK), IKMM 3a pe3yJIbTa-
TaMH OOCTEKEHHsI J[IarHOCTOBAHO M’SI30BO-CYyT-
no6oBy muchyskiiro CHIIC (Tabmums 1).
JleTanbHuii aHaNi3 JaHUX KOMIUIEKCY IapakKii-
HIYHUX METOJIB JOCIIKEHHSI TMPOBOIWIN Ha
BCIX eTamax JIKyBaHHS Ta BEICHHS MAaIli€HTIB.
BusiBneHHs CTyneHs TSHKKOCTI M’ S30BO-CyTIIO00-
BO1 TUCQYHKIIT, 00’ €KTUBHY OI[HKY KIIHIYHHX
o3nak auchynkiii CHIIC 3anexHo Bif cTyneHs
BUPAKEHOCTI MPOBOAMIM HA MiJCTaBi KIIHIYHO-
ro iggekcy Helkimo, mo BiAmoBimaB cepeaHbo-
My cTyneHio TshkkocTi h=5-9 6aniB (h=5-15). 3
naHoi rpymnu Oyno BifiOpano 15 martieHTiB, giar-
HOCTHKA Ta JIIKyBaHHS SIKUX MPOBOIMINCH 13 3a-
JydeHHsIM JliKapiB-icuxojioriB. [lamienTn Oynu
O3HAMOMIIEHI 3 METOI0 IOCIHIKEHHS, Nallk 1H-
(hopMoOBaHy 3roJy Ha MPOBEACHHS JIIKYBaHHS Ta
JIOCHIJKEHHS.

Taoauug 1. KinpkicTs 00CTeXXEHUX MAIlICHTIB

Bik ,CTaTL - Bceboro | %
Y0J/I0BIKA JKIHKHN

18-21 3 1 4 9,5
22-26 5 3 19
27-35 8 2 10 23,8
36-41 4 3 16,7
41-47 5 3 19
48-50 3 2 5 11,9

Bceboro 28 14 42 100%

VY OCHOBHIH TIpymi Ajs JIKyBaHHS 1 MiATpU-
MyI04Oi Teparlii BUKOPUCTOBYBAJIM TaKi METOJIH,
SK: KOTHITHMBHO-TIOBeniHKoBa Tepamis (KIIT),
EMDR-teparis («Eye Movement Desensitization
and Reprocessing») Ta rpymnoBa INcuUXoTeparnis
(Bisson, J. 1. Et al., 2019, Lewis, C., Roberts,
N. P, Andrew, M., Starling, E., & Bisson, J. L.,
2020). KTIT 13 mikapeM-TICHXO0JIOTOM JIoroMarasa
MAI[i€HTOBI BUSBUTU HETATHUBHI CTEPEOTUITH MHUC-
JICHHS Ta MOCTYIOBO 3BUTBHUTHCS BIJl HUX, 3aMi-
HIOIOYHM X Ha MO3UTHBHI Ta kopucHi. EMDR-T1e-
paris TPYHTYEThCS Ha TPUHIIMII CaMO3IIJICHHS
NICUXIKM Ta CeUUpIYHUX pyXaxX odei JIOTUHH,
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CXOX1 Ha Ti, sIKI B1IOYBarOThCA Tij yac cHy. [1ix
yac TpymnoBoi rncuxoreparnii Oymm 3i0paHi XBopi,
AK1 peryisipHO mepeOyBaiu IMiJ KEePiBHUIITBOM
IICUXOTepareBTa Ta JUCKYTYBaIM Ha Pi3HI TEMH.

O60oM mociiKyBaHUM TpyHam Ipu JliarHoC-
Tuli OyB BHJAHUM CaMOCTIHHO poO3poOIeHU
ONHUTYBAJbHUK. Y HBHOTO OYy/IM BKIIOUEHI 3aru-
TaHHS 3 TPOXAaHHAMH OILIHUTH M’ S30BO-/IHC-
¢yukuionansHl cumnromu CHINC Ha moudatky
JIKyBaHHS 3a MIKajIow Big «0» 10 «5» Ta micis
MIPOBENICHOTO JIIKyBaHHs. Y APYTiH TPyl OMUTY-
BaHHs OyJ0 J01aTKOBO MPOBENEHE MicIsl TICHXO0-
JIOT1YHOTO JIIKYBaHHS.

JlaH1 BCIX IIMX MAali€HTIB, K1 Oyau oTpUMa-
Hi HAa MOMEHT NEPBHUHHOTO 3BEPHEHHS Ta MiCIst
MIPOBENIEHOTO JIIKyBaHHS 1 Oyl HaMU MpoaHali-
3oBadi. [IpiopureTom ganoro gociimkeHHs Oyna
MOPIBHSUTbHA OIlIHKA CTaHY MAIli€HTIB, SKUM IIPO-
BOJMIIOCH JIIKYBaHHS MYJIBTHIUCIATUTIHAPHO.

Pe3yabraru

[IpoBeneHe mocaiKEHHS Oall0 3MOTY OT-
puMary HacTymHi gaHi. Ha MOMeHT 3BepHeHHs
naientn 3 auchynkuiero CHIIC Big3Havamm
ckapru Ha 611p y CHIIC, ronoBuuii 6inb, Xpyc-
KIT y CyI1001, @ TAKOX TSHKKUI IICUX0-eMOLIMHUI
CTaH, BPAaXOBYIOYH MaHIYHI aTaKH Ta MepioguyHi
cyimmnanpHi gymku. [licis mpoBeneHoro mcuxo-
JIOT1YHOTO JIIKYBaHHSI, 3T1THO 3 OTIUTYBaJIHLHUKOM,
CKapru Ha KJalaHHs B CyIvI001 3MEHIIMJIUCh Ha
53% (p<0,05). IlocriitHuii roMOBHUI OLIb me-
pectaB TypOyBatu 11 xBopux (73,3%, p<0,05),
nesiaris Ta gedaexcis 3meHnmmmcst y 9 (60%,
p<0,05) mamienriB. [laHiuHi aTaku He cTaBaIU-
cay 12 (80%, p<0,05) marieHTiB, a cyinuaaib-
Hi AyMKH nepectanu BUHHUKaTH y 10 (66.6%,
p<0,05) xBopHuX. IHTEHCUBHICTB CKapT, sIKi Oynu
BpaxoBaHi, 3MeHmmiacs Ha 73% (p<0,05).

[Ticiss poOOTH 3 TICHXOJIOTOM Ta TPOBEIE-
HUX KOTHITUBHO-moBeAiHKoBO1 Tepamii (KIIT),
EMDR-teparnii («kEye Movement Desensitization
and Reprocessing») Ta rpymnoBoi ncuxoreparii,
CKapru MAaIli€HTiB, OB’ s3aH1 3 MA30BO-CYIII000-
Boto nuctyskmiero CHIIC 3meHmunucs Ha
74,3% (p<0,05). IlamienTy BiA3HAYAIOTH 3araib-
HEe TOKpaiueHHs camonouyTta (68%, p<0,05),
3MEHIIIeHHsI TONOBHUX Ooneit (59%, p<0,05) Ta
3BEPTAIOTh YBary Ha NMPUITUHEHHS BIATBOPEHHS
TPaBMYIOUUX CIOTAiB, SIKi BIIOYIHCh y IXHBOMY
JKUTT1 B MUHYJIOMY.
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Haromicts mopiBHsIbHA Tpyma (27 mariieH-
TiB — 64,3%, p<0,05) nmpoxoauia etan JiKyBaH-
Ha noBiIpHIIIE. JTumme 12 (44,4%, p<0,05) nari-
€HTIB Bia3Haumio nojiermenus oomo y CHIIC.
9 (33,4%, p<0,05) xBOpHUX 3 IIi€l TPy CIIOCTE-
pirajy 3MEHIIEHHS XPYCKOTY IPU BiJIKpHUBaHHI
poTa y 3B 513Ky 3 OPTOJOHTUYHHUM JIIKyBaHHSIM.
Y 10 (37,1%, p<0,05) marieHTiB 3MEHIICHHS
MPOSIBIB XBOPOOHW KOPEIIOBAIH 13 HOCIHHSIM MiO-
penakcaiiifHoi kamu. TakKuM YHMHOM, MOPIBHIO-
I0OYM OTPUMaHI1 J1aHl, y OCHOBHIN TpyTi mporpec
OIly’KaHHsI B110yBa€ThCs MIBUAIIEC Ta €(PEKTHB-
HIIIIE.

Y xomi mpoBeAEHOTO JI0CIiHKEHHS O0yJ10 BUSB-
neHo 4iTkuii 38’5130k 1 BB [ITCP Ha kiiHiyHI
nposisu auchynkuii CHIIC. Beranosneno, 1mo
MAIIE€HTH, Y SKUX MiaTBepkernii aiaruo3 [ITCP
Ta M s30Bo-cyroboBa nucoynkuis CHIC,
BiTUyBaIOTh TaKi CUMIITOMH, SIK: Oifb 1 IIyM Yy
ByXax, OiIb Ta AMCKOM(MOPT y KYBaJbHHUX M'S-
3ax, rosoBHHMM Oinb, kiamanus y CHILC, nme-
Biarfisi Ta Aeduecis HWKHBOI IIENeNH MNPy Bij-
kpuBaHHi pora (Florjanski, W., & Orzeszek, S.,
2021). ITamierTam, SKMM TTPOBOAMIIM JIIKYBaHHS
13 3amydyeHHSM, HacamIiepel, JiKaps-TICHXOJ0-
ra, nposisu 3axBoproBaHHa Aucdynkiii CHILC
3HM3WIMCA y 2,4 pa3u. 3’scOBaHO, IO MaIli€H-
TH 3 M S130BO-CyINIOO0BOIO AUCQYHKIIIEIO 3a3BU-
Yaii BiI4yBarOTh MMOCTTPABMATHUYHUI CTPECOBUI
po3nan, a xsopi 3 [ITCP BogHOYaC MarOTh BUILY
MOIIKMPEHICTh M S30BO-CYyINIO00BOT HUCHYHKIIII.
Jlikapi MOBMHHI BpPaxOBYBAaTH KOPEJALII0 MIXK
IITCP i M’5130B0-CyI1I000BOI0 AUCHYHKITIEIO, KY
MPOAEMOHCTPYBAJIO HAIlIe TOCHIIKECHHS, KOIU
PO3POOISIOTH CTpATETii BUSIBICHHS Ta JIIKYBaHHS
000X CTaHiB.

Y MaliOyTHHOMY IUTAHYETHCS TPOMOBKHUTU
JaHe JOCHIKCHHS Ta 30UTBIIUTH TEePMiH Jia-
THOCTHKH, JIIKyBaHHS Ta CIIOCTEPEIKESHHS 3a Talli-
€HTaMU. AHAIII3yIOYU OTPUMaHi 1aHi, JOIIIBHUM
€ MOomHONIOBaTU ICUXOJIOTIYHY J1arHOCTUKY
xBopux 31 BctaHoBineHuM [ITCP nns po3poliien-
HS YITKOTO aJTOPUTMY Iid JKaps-CTOMaTosora
MIPY 3BEPHEHHI TaKOTO TAIlI€HTA.

3unanns npossiB [ITCP Ta paHHe BUSBICHHS
100 MPOSIBIB y MaLlI€HTIB, K1 3BEPTAOThC 3a JIi-
KyBaHHSIM JIO JIIKapsi-CTOMAaTOJIOTa, TOTIOMOXYTh
CHEIaTICTy MPU3HAYUTH BIpHE MYJIBTHIUCIIUILII-
HapHe JIIKyBaHHA. A came, 3BepHEHHS JI0 BiJIO-
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BIJIHUX CIICHIAJIICTIB, TPOBEJACHHS J1arHOCTHY-
HUX TECTiB Ta 1H(GOPMYBaHHS OIM3BKUX POIHUIB
MarieHTa Mpo MOXKJIMBI TICHXOJIOTIYHI PO3JIaJIu.
VYei i NiKyBajibHI KOMIUIEKCH 3arajioM IPHUIIBU/I-
IaTh Ta MOJIETTIIATh JIIKYBaHHSI MAIlI€HTY.

BucnoBku

1. JletanpHuit 30ip aHaMHE3y Ta BpaxyBaHHS
HasBHUX IICHXOJIOTIYHMX PO3JAJiB Yy Malli€eHTa
JTO3BOJISIIOTH TIABUIITUTH €(PEKTUBHICTH JIIKYBaH-
Hs mariedTiB 3 aucynkuiero CHIIC Ha doni
IITCP no 73 % (p<0,05) .

2. TlepconamizoBaHe BEJCHHS TAIlI€HTIB 3
nmuchynkmiero CHILC na i IITCP i3 3amyden-
HSIM METOIUK poOO0TH JiKapsA-ICHXOJIOTa, MYIlb-
TUIUCUIUTUTIHAPHUN MDK(PaXOBUN TiAXiT JT03BO-
JSIOTh TIOKPALTUTH JIIaTHOCTUKY Ta Pe3yJbTaTh
JIKYBaHHSI 3a3HAYEHOT KaTeropii XBOPHX.

3. CnocrepexxeHHs 3a nepedirom auchyHk-
uii CHIIC y namienTiB i3 BcranoBieaum [TTCP
JIO3BOJIMJIO BCTAHOBUTH 3aKOHOMIPHICTB MPOSIBIB
Ha eTarnax JiKyBaHHS XBOPUX, BUOKPEMUTH JJaHY
3aKOHOMIPHICTh Ta CTBOPUTH PEKOMEHJAIlIi JIJIs
MPaKTUKYIOYOTO JIIKAPs-CTOMATOJIOTA KIIIHIYHOTO
IIPUIOMY.

DiHaHCyBaHHS

Lle nocmimKeHHs HE OTPUMAJIO 30BHIIIHBOTO
(dhiHaHCYBaHHS.

Konduiikr inTepecis

ABTOpH 3aCBITYYIOTh BIICYTHICTh KOH(ITIK-
TiB iIHTEPECIB.

3rona Ha nmyOJikanio

Yci aBTopu 03HAHOMITEH] 3 TEKCTOM PYKOITUCY
Ta HaJlaJIu 3roAy Ha HOTO MyOITiKaIlio.
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Abstract: dysfunction of the temporomandibular joint (TMJ) is a common disease with a multifac-
torial etiology. Often, the disease acquires a psychosomatic nature, so patients in the anamnesis note
the presence of stress, sleep disturbances, headaches, chronic fatigue and irritability. During the period
of active hostilities and the difficult political, socio-economic situation in Ukraine, the number of pa-
tients with post-traumatic stress disorder (PTSD) is increasing. The current foreign political situation
of Ukraine has an impact on people tend to depressive disorders, which subsequently causes changes in
the human body in general, specifically in the musculoskeletal complex of the TMJ. The aim of the study
is to study and compare the manifestations of TMJ dysfunction in patients with established post-trau-
matic stress disorder (PTSD) and to evaluate the effectiveness based on the analysis of a multidisci-
plinary approach in the treatment of the disease. A total of 42 patients (28 men and 14 women) with
TMJ musculoskeletal dysfunction were examined. To identify the degree of severity of muscle and joint
dysfunction, such materials and methods were used as: general clinical (examination of the oral cavity,
physical methods of studying dentognathic anomalies, analysis according to Helkimo (2014) and addi-
tional (questionnaire)), statistical methods of numerical data. For the treatment of PTSD - specialized
psychological (cognitive-behavioral therapy (CBT), EMDR-therapy ("Eye Movement Desensitization
and Reprocessing") and group psychotherapy). The priority of this study was a comparative assessment
of the condition of patients who received multidisciplinary treatment. In the course of the study, a clear
connection and influence of PTSD on the clinical manifestations of TMJ dysfunction was revealed. It
has been found that patients with musculoskeletal dysfunction usually experience post-traumatic stress
disorder, while patients with PTSD also have a higher prevalence of musculoskeletal dysfunction. It was
established that patients who were treated with the involvement, first of all, of a psychologist, showed
a 2.4-fold reduction in TMJ dysfunction. Thus, a detailed anamnesis and taking into account psycho-
logical disorders by 73% (p<0.05) allow to achieve success in the management of patients with TMJ
dysfunction on the background of PTSD. An algorithm for personalized management of patients with
TMJ dysfunction on the background of PTSD was developed with the involvement of a psychologist. A
multidisciplinary approach to the specified symptom complex allows to improve the diagnosis and treat-
ment results of this severe category of patients.

Copyright: © 2022 by the authors;
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A clinical case of hypothalamic syndrome combined
with Klinefelter syndrome
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Abstract: the article describes a clinical case of a hypothalamic syndrome associated with a con-
genital disease - Klinefelter syndrome in a 21-year-old patient. Dysmetabolic complications were stu-
died against the background of endocrine and genetic pathologies. Klinefelter syndrome was diagnosed
in the patient at the age of 10, mosaic variant of karyotype 47XXY/46XY was detected. Against the
background of a rare genetic pathology, signs of a hypothalamic puberty syndrome began to appear at
the age of 15: acne, pink stretch marks on the lateral areas of the abdomen and breasts, gynecomastia,
and excess weight. General clinical laboratory studies, carbohydrate metabolism indicators, sexual
and thyroid hormones did not differ from reference values. The cortisol level in the blood was 23.4 mcg/
dL, slightly exceeding the upper limit of the reference values (4.30-22.4 mcg/dL), indicating a state of
mild hypercorticism. Manifestations of dysmetabolic cardiomyopathy were noted in the cardiovascular
system, complicated by stable stage Il arterial hypertension. The peculiarity of the clinical case is the
combination of endocrine pathology with genetic pathology, which determines the specific appearance
of the patient, and the presence of dysmetabolic complications without disturbances of carbohydrate
metabolism in stage Il obesity. The acceleration of puberty, which often occurs with the hypothalamic
syndrome, did not occur due to the concomitant hypoandrogenic effect of Klinefelter syndrome. In the
presence of hypothalamic syndrome in the patient, the late development of secondary sexual characte-
ristics was noted, which is more characteristic of Klinefelter syndrome, but normal mental activity was
preserved, which is rarely observed with the mosaic form of this genetic pathology. Another clinical
feature is the absence of typical manifestations of hypogonadism in the post-pubertal period, which is
confirmed by a normal level of male and female sex hormones in the blood, which is atypical. Due to
the peculiarity of this clinical case, the patient's fertility can be preserved. In addition to the existing
dysmetabolic complications in the patient and metabolic syndrome, there is a high risk of developing
type 2 diabetes, atherosclerosis, osteoporosis, and breast cancer, because Klinefelter syndrome and
hypothalamic syndrome complicate each other. Therefore, it is important to study the issue of the com-
bination of these two pathologies, possible consequences, and ways to overcome them to improve the
patient's clinical prognosis and quality of life.
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Introduction

The combination of the hypothalamic syndrome
(HS) with Klinefelter syndrome (KS) is a rare
variant, with a complicated clinical picture. KS is a
genetic disorder characterized by the presence of an
extra X chromosome in the male karyotype and is
the most common cause of primary hypogonadism
with a prevalence of approximately 1-2.5 per 1000
men (Matsumoto and Anawalt, 2020). HS ranks
third among all endocrine disorders, with only
diabetes and thyroid gland pathology surpassing
it (Sorokman et al., 2019). The neuroendocrine
form of hypothalamic syndrome is a symptom
complex that arises from hypothalamic damage
and is one of the most common metabolic and
endocrine disorders among adolescents, with a
prevalence of 45.5 per 100,000 individuals (Wen
et al., 2021). For both syndromes (KS, HS),
there is a certain periodicity of the appearance of
clinical signs, which applies to the pubertal and
post-pubertal periods, respectively. In the pubertal
period, KS is characterized by hypogonadism,
while in adulthood, there is hypergonadotropism
with varying degrees of androgen deficiency due
to the lack of feedback inhibition from the gonads
to the intact pituitary and excessive production of
luteinizing hormone (LH), and follicle-stimulating
hormone (FSH) (Sorokman et al., 2019).

Aim

The purpose of this clinical case report is
to analyze the metabolic manifestations of the
hypothalamic syndrome in association with
Klinefelter syndrome. It is important to investigate
the mutual complication of clinical symptoms in
the patient, analyze the possible consequences
of metabolic manifestations, and explore ways
to overcome them. The patient's reproductive
function should also be taken into consideration.

Clinical case description

A 2l1-year-old patient was admitted to the
endocrinology department of the hospital for
a routine annual check-up and complaints of
excessive sweating, excessive weight, periodic
increases in blood pressure up to 160/100 mmHg,
and cramps in the calf muscles, changes in mood,
general weakness, and headaches during the
examination. A rapid increase in body weight was
observed since the age of 9. A year later, he was
referred to an endocrinologist for examination. The
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doctor recommended a karyotype investigation,
and as a result, a mosaic variant of Klinefelter
syndrome was detected using cytogenetic testing.
During puberty, a concomitant diagnosis of the
hypothalamic syndrome was made based on
the patient's clinical presentation during routine
examinations. At the time of the examination,
the patient had a body weight of 140 kg, a height
of 185 cm, and a BMI of 40.9 kg/m? which
corresponds to grade III obesity. Blood pressure
was 145/90 mmHg, and heart rate was 72 bpm.
The skin was pale, with acne, and pink stretch
marks in the lateral abdomen and breast areas.
And there was android type fat distribution. True
bilateral gynecomastia and thickened mammary
glands were present. Male pattern hair growth
started late, at the age of 19. According to
cytogenetic testing, there was a mosaic variant of
Klinefelter syndrome (47XXY/46XY karyotype).
General clinical laboratory studies, carbohydrate
metabolism indicators, and sex and thyroid
hormones were in the normal range. The cortisol
level in the blood was 23.4 mcg/dL, slightly
exceeding the upper limit of the reference range
(4.30-22.4 mcg/dL), indicating a state of mild
hypercortisolism. According to instrumental
studies, there were ultrasound signs of diffuse
goiter, echocardiographic signs of fibrosis of
the posterior leaflet of the mitral valve, and
there were also electrocardiographic signs
of vagotonia. Based on the patient's history,
clinical presentation, laboratory and instrumental
investigations, the diagnosis has been established
as Klinefelter syndrome (47XXY/46XY mosaic
variant). Hypothalamic syndrome with the
neuro-endocrine-metabolic form. Bilateral true
gynecomastia. Grade III obesity. Dysmetabolic
cardiomyopathy, stage 2, grade 2 hypertension,
heart failure Stage A. Diffuse non-toxic goiter.
Euthyroidism. Dysmetabolic encephalopathy
of grade I with cerebro-asthenic syndrome. The
patient has undergone correction therapy for
dysmetabolic manifestations with aminoacid
arginine, anticholinesterase, cytoprotective and
membrane-stabilizing drugs. The patient has also
received anticonvulsant and antihypertensive
treatment and correction of magnesium and
vitamin D deficiencies at therapeutic dosages. The
patient received recommendations for following
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a low-carbohydrate diet, engaging in optimal
active physical activities with controlled cardio
exercise, and annual monitoring of hormonal
indicators of sexual function and thyroid, pituitary
hormones. The patient was provided with
recommendations for regular visits to the family
doctor and endocrinologist, and consultation with
an andrologist when planning to conceive a child.
The combination of Klinefelter syndrome with the
hypothalamic syndrome is a mutually aggravating
factor because they increase the likelihood of
dysmetabolic complications such as insulin
resistance, type II diabetes, and osteoporosis.
It is also necessary to consider the presence of
initial stages of dysmetabolic complications,
which, without proper control, can lead to the
progression of these pathologies. It is important to
monitor free and total testosterone, FSH, LH, and
Inhibin B levels in the future for timely diagnosis
and treatment of sexual dysfunction. It is also
important to examine semen analysis parameters
to determine fertility and fecundity prognosis. It
is known that with an increase in the number of
X chromosomes, a number of genes are expressed
in the germ cells of the testes, which can affect
meiotic division and play a role in the etiology
of infertility in men with Klinefelter syndrome.
This is confirmed by an increase in the expression
of the specific protein TEX11 (a protein of germ
cells of the ovary, encoded by genes of the X
chromosome), which is most clearly observed
in spermatogonia and early spermatocytes and
manifests itself by inhibiting cell proliferation
in seminiferous tubules (Sorokman et al., 2019).
In the patient, erectile function and normal
development of the sexual glands and organs are
preserved, and the genetic ability of spermatozoa
to fertilize an egg cell may be present or absent.

Results

The patient was discharged with an improved
condition, and he has been informed about
recommendations for lifestyle modifications,
preventive measures, and annual screenings.

Discussion

The peculiarity of this clinical case is the
combination of hypothalamic syndrome with the
mosaic variant of Klinefelter syndrome. The issue
of screening and early diagnosis of prediabetes,
diabetes, and other endocrine pathologies in
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this patient remains relevant. The elevation of
circulating insulin levels and the development
of insulin resistance with the hypothalamic
syndrome is possible in the future. If we consider
the pathomechanism of metabolic disorders
in HS, it is necessary to note an increase in the
level of leptin, which resembles leptin resistance.
Leptin levels, combined with dysfunction of the
autonomic nervous system and insulin resistance,
lead to metabolic disorders and metabolic
syndrome in the future (Miiller et al., 2022). In
addition to obesity, the hypothalamic syndrome
also includes arterial hypertension, and these two
conditions are risk factors for atherosclerosis
(Ziegler et al., 2019). With Klinefelter syndrome,
there is also an increased risk of developing
type 2 diabetes and metabolic syndrome. So,
according to recent research, individuals with KS
have elevated levels of irisin (a protein produced
in response to physical activity) which leads to
an increased risk of visceral obesity and insulin
resistance regardless of testosterone levels
(Radellini et al., 2022). Irisin is a myokine that
participates in the thermogenesis of adipose
tissue and acts as an insulin-sensitizing hormone.
It is believed that irisin improves glucose and
lipid metabolism in the liver, promotes the
functioning of B-cells in the pancreas, and helps
reduce insulin resistance and the risk of type 2
diabetes (Waseem et al., 2022). However, data
on the correlation between the level of irisin
and metabolic complications are controversial.
Some studies have shown a direct correlation,
while others have shown an inverse relationship
between the level of irisin and visceral obesity,
insulin resistance, and type 2 diabetes (Radellini
et al., 2022). Thus, it can be assumed that with
prolonged elevation of irisin levels, resistance to
irisin may develop, although this issue requires
further investigation.

In the case of hypothalamic syndrome, the
secretion of leptin by adipose tissue increases,
leading to leptin resistance, disruption of the
mechanism of energy saturation, and progression
to obesity. A high level of leptin increases the risk
of developing breast cancer, and the likelihood
of this disease is also increased in patients with
Klinefelter syndrome. Visceral obesity leads
to insulin resistance and, as a result, metabolic
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Fig. 1. Pathogenesis of the interconnection between HS and KS.

syndrome, which includes arterial hypertension,
type 2 diabetes, and dyslipidemia. Patients with
KS have an increased level of irisin, and there
is an increased risk of developing obesity and
insulin resistance regardless of hypogonadism.
The described mechanism of pathophysiological
changes in the body determines a high risk
of developing diabetes in the presence of
hypothalamic ~ syndrome  associated  with
Klinefelter syndrome.

Conclusions

Therefore, the combination of hypothalamic
syndrome with Klinefelter syndrome is a rare,
complicated clinical variant of the condition that
can lead to dysmetabolic complications and an
increased risk of developing related pathologies.
Therefore, a detailed study of the mechanisms
of the interconnection of these pathologies is
necessary, which will allow the development of
new treatment methods, prevent complications, and
conduct screening for type 2 diabetes and breast
cancer. It is necessary to determine the prognosis

for fertility, control, and compensation of possible
reproductive dysfunctions to ensure the patient's
high quality of life and socialization.
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KuiHiyHni BUIIAI0K TNOTAJIAMIYHOTO0 CHHAPOMY,
acouiiioBanuii 3 cunapomom Kiaiingesasrepa
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Anomauia: y cmammi onucano KIHIYHUL 8UNAOOK 2INOMANAMIYHO20 CUHOPOMY, ACOYItlOBAHO20
3 BPOONCEHUM 3aXB0PIOGANHAM - cunopomom Knauinghenomepa 6 21-piunoco nayicnma. Busuyanucs
oucmemaboniuni  ycknaonenHs Ha ¢poni endokpunnoi ma 2enemuynoi namonoziu. Cunopom
Knaingpenomepa 6yno odiacnocmosano 6 nayienma y 10-mu piunomy 6iyi, 6uA6leHO Kapiomun
47XXY/46XY, mosaiunuu eapianm. Ha ¢oni naasnocmi piokicnoi eenemuunoi namonoeii 6 15 pokis
nouany Hapocmamu nposeu 2iNOManamiuHo20 CUHOPOMy nybepmamnozo nepiooy: axHe, cmpii
POJHCeB020 KONbOPY HA JAMEPANbHUX OLIAHKAX JICUBOMA MA MOJNOYHUX 3AN03aX, 2iHeKoMacmis,
HAOMUWKOBA 6a2d. 3a2anbHO-KAIHIYHI 1aO0pamMOpHi 00CHIONCEHHSA, NOKAZHUKU 8)21€800H020 0OMIHY,
cmamegi U MupeoioHi 2opMonU He 8IOpI3HANUCA 6I0 pedhepeHmHUX 3HayeHb. Pigenv Kopmuszony 6
Kpogi 23,4 mKe/on, 0ewjo nepesunsysas epxuio mexcy pegepenmuux suavens (4,30-22,4 mxe/on), wo
8KA3Y€ HA CMAH NOMIpHO20 2inepropmuyusmy. 3 60Ky cepyeo-cyOuHHOI cucmemu 8iOMIYanucs nposasu
oucmemaboniunoi kapoiomionamii, sAKa YCKIAOHI08ANACSA CMILKOIO apmepialbHOW 2inepmeH3icio
1l cmynena. Ocobaugicmio KNiHiuHO20 8UNAOKY € NOEOHAHHS eHOOKPUHHOI NAMonozii 3 2eHemuyHoIo,
o 06yMosnoe cneyugpiuHuil 308HIUHIT 8UTAO0 NAYIEHMA, HAABHICMb OUCMEMAOONIYHUX YCKIA0eHb De3
nopyuteHb 8y2ne600H020 0ominy npu oxcupinui 11l cmynento. [Ipuckopenns memnis nybepamy, ake 4acmo
8i00ysacmvbCa npu 2INOMANAMIYHOMY CUHOPOMI, He 8I00Y8aN0Cs uepe3 CYNYMHIl 2in0aHOpO2eHHUl
gnaug cynymmuooeo cunopomy Kuatingenomepa (CK). 3a ymoeu nasenocmi 2inomanamiuno2o cuHopomy
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8 nayieHma 6iOMiuascs Ni3Hill pO36UMOK 8MOPUHHUX CIAMEBUX 03HAK, Wo Oinbiu xapakmepho 011 CK,
npu YyboMy 30epedceHa HOPMAIbHA PO3YMOBA AKMUBHICHb, WO NPU MO3AIUHIN hopMi 0aHOT 2eHemuyHOT
namonoeii cnocmepieacmucsi pioko. Takodic KAIHIYHOIO 0COOMUBICMIO € BIOCYMHICHb MUNOBUX NPOSBIE
2IN020HAOU3MY 8 NOCMNYOEPMAMHOMY Nepiodi, Wo NiOMEEPOHICYEMbC HOPMATbHUM PIBHEM YON0BIHUX
Ma HCIHOUUX CIAMesUxX 20pMOHIB Y KPOBI, W0 He XapakmepHo 3a3suyail 0nia cunopomy Knavingenomepa.
Bpaxoeyrouu ocobnusicme 0anoco KuiHiuHO20 BUNAOKY, Modce Oymu 30epedxceHa GepmunbHicmy
nayienma. OKpiM HAAGHUX OUCMemAaOONIYHUX VYCKAAOHEHb ) X80PO20 mMa MemaboniuHo20 CUHOPOMY,
8IOMINAEMbCA GUCOKULL PUSUK PO3BUMKY YYKPOB02O Oiabenty 2 Muny, amepockieposy, 0Cmeonoposy,
PAaKY MOJIOYHUX 347103 - Uepe3 3acMHe 00msdiceH s 080X cunopomis. Came momy 6axCIUBUM € BUSUEHHS]
NUMAHHS WOO00 NOEOHAHHS UUX 080X NAMOIO2IU, MONCIUBUX HACAIOKIE Ma WX IX NOOONanHs, uob
NoKpawumuy KAiHiYHi NPOCHO3U Ma AKICMb ICUMM NAYiEHMA.

KarwuoBi cioBa: [eHeTHuHuMii CHHAPOM, TiHEKOMACTis, META0ONIYHMNA CHUHAPOM, OXHPIHHS,
I[yKpOBHUH J11a0€T.
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Abstract: bronchial asthma (BA) is one of the important and urgent medical and social problems of
our time due to the high incidence and prevalence, which keep increasing. This is a typical multifactorial
disease determined by the influence of external factors and genetic predisposition. The combination of
these numerous factors determines the phenotypic heterogeneity of bronchial asthma. Identification of
asthma phenotypes was based mainly on clinical variables, however, further identification of clinical
phenotypes revealed their genetic heterogeneity. Accordingly, the determination of genetic marker data
for clinical phenotypes of bronchial asthma will improve the diagnostic capabilities of preventive and
evidence-based medicine in the future. The objective of the study was to determine the features of the
course of early-onset and late-onset BA depending on the ER22/23EK and Tthl111 polymorphisms in
the glucocorticoid receptor gene and to supplement modern data on the role of genetic factors in BA
onset and the severity for various phenotypes. We examined 553 BA patients and 95 apparently healthy
individuals. All of them had previously signed an informed consent form. BA diagnosis, severity, and
control level were determined according to the GINA recommendations-2016 and its later versions and
the Decree of the Ministry of Health of Ukraine No. 868 issued on 08 October 2013. Respiratory function
was studied using Kardioplius diagnostic suite (Ukraine). The patients were divided into two clinical
groups according to the BA onset: Group I included 282 patients with late-onset asthma, and Group
11 included 271 patients with early-onset asthma. The Bioethics Committee of the Medical Institute of
Sumy State University approved the study. The ER22/23EK (rs 6189/6190) and Tthi1ll1I (rs10052957)
polymorphic variants in the glucocorticoid receptor (GR) gene were determined using polymerase chain
reaction-restriction fragment length polymorphism analysis. Statistical analysis of obtained results was
performed using SPSS—17 program. A statistically significant difference was observed in the distribution
of genotypes for the ER22/23EK and Tthllll polymorphisms in the GR gene depending on BA severity,
with a higher frequency of minor alleles in both cases in patients with severe BA (x2 = 6.09; p = 0.048
and y2 = 15.8; p = 0.001, respectively). The relative risk of severe BA did not depend on the ER22/23EK
polymorphism in the GR gene; however, it was 3.63 times higher in the carriers of the TT genotype for
the Tthllll polymorphism vs. carriers of the major allele homozygotes. The risk of severe disease in
early-onset and late-onset BA depended on the Tthll11 polymorphism in the GR gene, in the recessive
model, it increased by 3.7 times for early-onset asthma and by 3.5 times — for late-onset asthma. Analysis
of ER22/23EK (rs 6189/6190) and TthilllI (rs10052957) polymorphic variants in the GR gene demon-
strated their possible correlation not only with the increased risk of BA, but also with certain phenotypes
and severity of the disease.
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Introduction

Bronchial asthma (BA) is known to be one
of the important and urgent medical and social
problems of our time due to the high incidence and
prevalence, which keep increasing. Thisisatypical
multifactorial disease determined by the influence
of external factors and genetic predisposition.
The combination of these numerous factors
determines the phenotypic heterogeneity of
bronchial asthma (Moffatt etall, 2015). Identifying
asthma phenotypes was based mainly on clinical
variables; however, further identification revealed
their genetic heterogeneity (Azim et all, 2020; De
Nijs et all, 2013). The structure of genetic factors
of BA depends on the age of onset. It is confirmed
by the results of genome-wide association studies,
which are specific for the phenotypes of early-
onset and late-onset BA. The established genetic
independent associations were specific for early-
onset and late-onset asthma, and only a small
amount was shared by these BA types (Ferreira
et all, 2019). The genetic predisposition to early-
onset and late-onset asthma phenotypes was
proven: genes determine the pathogenesis of the
immune response, the nature of inflammation,
and, accordingly, affect the severity of the disease.
A differentiated study of genomic associations
with the age of BA onset can help to identify
risks for a certain phenotype of the disease, which
will generally contribute to understanding the
distinctions in pathogenesis, the clinical course
of early-onset and late-onset BA, and approaches
to treatment (Tan et all, 2015; Tan et all, 2016;
Souza et all, 2014).

We chose to study the ER22/23EK and Tth1111
polymorphic variants of the glucocorticoid
receptor (GR) gene due to the fact that a number of
studies demonstrated their role in the development
of BA, disease control, airway remodeling, and
the effectiveness of background therapy (Fu et
all, 2018; Panek et all, 2013). The ER22/23EK
polymorphism is always associated with the T allele
of the TthIIII polymorphism, and this haplotype, in
turn, is associated with relative resistance to GCs
and a favorable metabolic profile (Van Rossum et
all, 2004). However, these associations show low

reproducibility in different studies, and thus, clinical
application of the results of genetic testing for these
GR gene polymorphisms requires further research
(Szczepankiewicz et all, 2008). The main reasons
why the clinical significance of this polymorphism
has not been confirmed in various studies are
the heterogeneity of the population, insufficient
sample size, and inappropriate characteristics of
the comparison groups (Ilmarinen et all, 2015;
Kaur et all, 2019).

It is assumed that common genetic factors and,
accordingly, common mechanisms are involved in
the formation of certain phenotypes of the disease,
i.e., clinical features and severity. A differentiated
approach to the study of genomic associations
with the age of asthma onset can help to identify
risks for a certain phenotype of the disease, which
will contribute to determining the clinical course
features and treatment approaches (Mohamed et
all, 2015).

Aim

The objective of the study was to determine the
features of the course of early-onset and late-onset
BA depending on the ER22/23EK and Tth1111
polymorphisms in the GR gene and to supplement
modern data on the role of genetic factors in BA
onset and the severity of various phenotypes.

Materials and Methods

553 patients with bronchial asthma were
examined. All of them had previously signed
an informed consent form. The control group
consisted of 95 apparently healthy individuals.
BA diagnosis, severity, and control level
were determined according to the GINA
recommendations-2016 and its later versions and
the Decree of the Ministry of Health of Ukraine
No. 868 issued on 08 October 2013 (GINA
report, 2020). Respiratory function was studied
using Kardioplius diagnostic suite (Ukraine).
The patients were divided into two clinical
groups according to the BA onset: Group I
included 282 patients with late-onset asthma, and
Group II included 271 patients with early-onset
asthma. The Bioethics Committee of the Medical
Institute of Sumy State University approved
the study. The ER22/23EK (rs 6189/6190) and
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Tth111I (rs10052957) polymorphic variants in
the GR gene were determined using polymerase
chain reaction-restriction  fragment length
polymorphism analysis. Statistical analysis of
obtained results was performed using SPSS—17
program.

Results

Among the 553 patients examined, 88 (15.9%)
subjects had a mild disease, 175 (31.7%) subjects
had a moderate disease, and 290 (52.4%) had a
severe disease. For further analysis, patients with
a mild and moderate BA course were combined
into a non-severe BA group (n = 263). Taking
into account the results of clinical studies on the
association of the GR gene SNPs with asthma
onset and severity, as well as with the development
of resistance to basic asthma therapy, we

ISSN 2786-6661
eISSN 2786-667X

had AG and AA genotypes for the ER22/23EK
polymorphism in the GR gene more often vs.
patients with a non-severe disease. Among the 553
subjects, only 4 homozygous carriers of the minor
allele had a severe course. At the same time, we
found out that the carriers of the TT genotype for
the TthIIIl polymorphism in the GR gene were
twice as many among the patients with a severe
disease vs. among the patients with a non-severe
disease. Table 2 represents the severe BA risk
analysis using a binary logistic regression in four
inheritance models.

Table 2. The risk of severe asthma depending
on the ER22/23EK and Tth1111 polymorphisms
in the glucocorticoid receptor gene

ol res | basic Model | Pobs | ORobs (95% CI) | AIC
investigated the distribution of genotypes for the ER22/23EK
ER22/23EK and TthIllIl polymorphisms in the
GR gene in non-severe BA group vs. severe BA | Dominant 032 0.72(0.39-1.4) | 16.33
group (Table 1). Recessive 0.62 | 0.65(0.12-4.75) | 17.07
Table 1. Distribution of genotypes for the Supc?r.-dommant 039) 074(039-15) ] 16.57
in the glucocorticoid receptor gene depending Tth1111 polymorphism
on BA severity Dominant 0.6| 0.88(0,55-1.41) | 32.03
BA severity Recessive 0.001| 3.63(1.63-9.67) | 21.35
i Non;lsiv;g; BA, Selrezrezrg)A, Super-dominant | 0.01 | 0.51 (0.32-0.82) | 24.39
Additive 0.23 1.22 (0.88—-1.7) | 30.85
n % n | Y%
rs 6189/6190 The relative risk estimation of developing
GG 243 92.4 253 87.2 severe asthma depending on the ER22/23EK
AG 20 76 33 11.4 polymorphism in the GR gene revealed no
AR 0 0 p 2 stati.sticauy significant correlatiqn in any model
i of inheritance. At the same time, the TthIIII
X2 =6.09; p =0.048 polymorphism in the GR gene was found to have
rs10052957 a statistically significant association with severe
cC 100 38.0 128 44.1 BA in recessive (p = 0.001) and super-dominant
CT 135 513 105 362 models of .inheritan‘ce (p = 0.01). The risk of
severe BA in the minor allele homozygotes was
TT 28 10.6 57 19.7 3.63 times higher vs. major allele homozygotes.
x2=15.8;,p=10.001 Analysis of the frequency of genotypes for

A statistically significant difference was
observed in the distribution of genotypes for the
ER22/23EK and TthIIIl polymorphisms in the
GR gene depending on BA severity (p = 0.048;
p=0.001). Thus, patients with severe disease

ER22/23EK and Tthl11I polymorphisms in the
GR gene with regard to BA severity and the age of
onset are shown in Table 3.

To study the association of ER22/23EK and
Tth1111 polymorphisms in the GR gene with the
risk of severe disease in early-onset and late-onset
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Table 3. The ER22/23EK and Tth1111I polymorphisms in the glucocorticoid receptor gene
in BA patients with regard to BA severity and the age of onset

ER22/23EK polymorphism | Tth111I polymorphism
Early onset
Parameter | Non-severe BA, Severe BA, Parameter | Non-severe BA, Severe BA,
n=91 n=180 n=91 n=180
Genotype n % n n Genotype n % n n
GG 89 97.8 163 90.6 CC 51 56.0 74 41.3
AG 2 2.2 15 8.3 CT 30 31.9 70 38.5
AA 0 0 2 1.1 TT 11 12.1 36 21.2
2 =4.98; p=0.083 ¥2=5.92;p=0.05
Allele % % Allele % %
G 98.6 95.2 C 71.7 60.6
A 1.4 4.8 T 28.3 394
Late onset
Parameter | Non-severe BA, Severe BA, Parameter | Non-severe BA, Severe BA,
n=172 n=110 n=172 n=110
Genotype n % n % Genotype n % n %
GG 154 89.5 90 81.8 CC 53 30.8 56 50.9
AG 18 10.5 18 16.4 CT 106 61.6 35 31.8
AA 0 0 2 1.8 TT 13 7.6 19 17.3
¥2 =6.08; p=0.05 ¥2 =24.51;p=0.001
Allele % % Allele % %
G 95.3 87.9 C 59.4 64.9
A 4.7 12.1 T 40.6 35.1

BA, a statistical analysis was performed with
regard to four models of inheritance (Table 4).
The relative risk estimation for the recessive,
super-dominant, and additive models showed
no statistically significant correlation between
the ER22/23EK polymorphism in the GR gene
and the risk of severe course of early-onset BA.
In the dominant model, the protective role of
this polymorphism was revealed (p=0.04). No
association was established between the studied
polymorphism and the severity of late-onset BA.
In the recessive model of inheritance, an
association was observed between the Tth111I
polymorphism in the GR gene and a 3.7-fold increase
in relative risk of developing severe early-onset BA
(p=0.001) and a 3.5-fold increase in relative risk
of developing severe late-onset BA (p=0.01). A
reduction in the risk of developing severe disease

in early-onset and late-onset BA was found in the
super-dominant model (p = 0.03; p = 0.001).

Discussion

The objective of the study was to determine
the features of the course of early-onset and late-
onset BA depending on the ER22/23EK and
Tth1111 polymorphisms in the GR gene and to
supplement modern data on the role of genetic
factors in BA onset and the severity of various
phenotypes.

Preliminary results of assessing the frequency
of genotypes for the ER22/23EK and Tth111I
polymorphisms in the GR gene with regard to the
age of BA onset and risks of developing early-
onset and late-onset BA phenotypes revealed
a significant difference in allele and genotype
distribution for the ER22/23EK polymorphism
between patients with early-onset and late-
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Table 4. The risk of severe disease in early-onset and late-onset BA depending
on the ER22/23EK and Tth1111 polymorphisms in the glucocorticoid receptor gene

Model Pobs ORuovs (95% CI) AIC Pobs ORGbs (95% CI) AIC
Early onset Late onset
ER22/23EK polymorphism in the glucocorticoid receptor gene
Dominant 0.04 ]0.46(0.22-0.97) |15.65 0.38 | 1,39(0.67-2.92) 154
Recessive 0.46 |0.47(0.06 -4.0) 19.26 097 |1.04(0.12-8.86) |16.18
Super-dominant 0.06 |047(0.22-1.04) |16.3 036 |1.43(0.66-3.12) |1535
Additive 0.05 ]0.53(0.28-1.0) 15.95 0.44 | 1.28(0.68—-2.44) |15.58
TTH1111 polymorphism in the glucocorticoid receptor gene
Dominant 096 |09(0.6-1.6) 29.47 028 ]0.7(0.4-1.3) 28.36
Recessive 0.001 |3.7(1.6-10.2) 19.18 001 |3.5(1.4-9.8) 21.97
Super-dominant 0.03 [0.6(0.3-0.9) 24.47 0.001 [0.4(0.2-0.8) 20.93
Additive 0.13 |1.3(09-1.9) 27.17 0.61 1.1 (0.8—-1.6) 29.29

onset disease (p = 0.035); on the other side, we
found no statistically significant difference in
the distribution of alleles and genotypes for the
ER22/23EK polymorphism in the GR gene in
patients with asthma disregarding age of onset
and in apparently healthy individuals (y2 = 4.14;
p =0.126) and no significant association with BA
risk in all models of inheritance (Kachkovska et
al, 2023). Analysis of the association between the
ER22/23EK polymorphism in the GR gene and
different BA phenotypes showed no correlation
in patients with late-onset asthma, while patients
with early-onset asthma had decreased BA risk
in the dominant and recessive models (p = 0.01).
In addition to this, we revealed a statistically
significant difference in the distribution of
genotypes for the ER22/23EK polymorphism in
the GR gene depending on BA severity due to
the higher frequency of AG and AA genotypes
in patients with severe asthma vs. patients with
non-severe asthma. The risk of developing
severe asthma did not depend on the ER22/23EK
polymorphism in the GR gene. After adjusting
by the age of onset, we detected a significant
difference in the distribution of genotypes for
the ER22/23EK polymorphism in the GR gene
depending on BA severity only in patients with
late-onset BA, which was confirmed by a higher
frequency of AG heterozygotes and the minor
AA allele homozygotes in patients with a severe

course of the disease. Along with this, in dominant
and recessive models of inheritance, a protective
role of the ER22/23EK polymorphism in the GR
gene was observed in terms of the risk of severe
early-onset BA. At the same time, no correlation
was found in terms of late-onset BA in any model
of inheritance.

Preliminary analysis of BA risk with no
regard to age of onset in recessive homozygotes
showed a 2.69-fold increase vs. major allele
homozygotes (p = 0.02) (Kachkovska, 2023).
Taking into account the age of BA onset, we found
a significant difference in the distribution of alleles
and genotypes for the Tth111I polymorphism in
the GR gene with regard to onset age (p = 0.006);
also, we revealed no association between the
development of late-onset asthma and Tth111I1
polymorphism in the GR gene, but demonstrated
a statistically significant association with the risk
of early-onset asthma in the dominant (p = 0.02)
and super-dominant (p=0.001) models. A
statistically significant difference was observed
in the distribution of genotypes for the Tth1111
polymorphism in the GR gene depending on the
severity in patients with severe asthma vs. patients
with non-severe asthma. At the same time, severe
BA risk was 3.63 times higher in the carriers of
the TT genotype for the Tth111I polymorphism vs.
carriers of the major allele homozygotes. We found
a significant difference in genotype distribution for
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the Tth111I polymorphism in the GR gene only
in late-onset BA patients: there was a 1.9 times
higher frequency of homozygous carriers of the
minor allele among patients with severe BA vs.
patients with non-severe BA. The risk of severe
disease in early-onset and late-onset BA depended
on the Tth111I polymorphism in the GR gene and
in the recessive model, it increased by 3.7 times
for early-onset asthma and by 3.5 times — for late-
onset asthma.

The Tth111I polymorphism in the GR gene
plays an important role in the development of both
allergic and non-allergic asthma and correlates
with a specific profile of asthma control according
to ACT™, which was demonstrated by Panek et al.:
the T allele correlated with the risk of developing
certain BA phenotypes, i.e., severe allergic and
severe non-allergic BA, and the level of its control
according to ACT (Panek et all, 2013).

At the same time, no significant difference was
found in the distribution of alleles and genotypes
for rs6189/90 (Arg23Lys) and rs10052957 (-3807
C/T or Tth111I) polymorphisms in the GR gene
in patients with severe BA who were treated with
high doses of inhaled glucocorticoids to maintain
BA control and in patients with moderate BA who
were treated with low doses (Szczepankiewicz et
al, 2008). A study in the Serbian population on the
association of the ER22/23EK polymorphism in the
GR gene with COPD and the daily dose of inhaled
glucocorticoids showed no significant difference in
the distribution of genotypes and alleles between
patients with COPD and healthy individuals
(p > 0.05). Itwas also revealed that the heterozygous
genotype was associated with a higher daily dose
of inhaled GCs compared to the carriers of the
wild-type ER22/23EK polymorphism (p = 0.047)
(Mohamed et all, 2015). M. Panek studied one of
the possible mechanisms of the correlation between
the severity of BA, resistance to glucocorticoids
and Tth111I and ER22/23EK polymorphisms
in the GR gene by assessing the TGF-f1 mRNA
expression level in patients with BA and healthy
volunteers (2015). The Tth1111 polymorphism in
the GR gene was shown to correlate significantly
(p = 0.0115) with the TGF-B1 mRNA expression
level. In particular, the TT and SS genotypes were
associated with an increase and decrease in the
level of TGF-B1 mRNA expression, respectively. In
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the case of the occurrence of Tth1111I polymorphic
forms of the GR gene, a decreased ability of
glucocorticoids to inhibit the expression of TGF-$1
can be observed. ER22/23EK polymorphism did
not influence the TGF-f1 mRNA expression level
(Panek et all, 2015).

Conclusions

A statistically significant difference was
observed in the distribution of genotypes for the
ER22/23EK and TthIIII polymorphisms in the GR
gene, depending on BA severity.

The frequency of AG and AA genotypes for the
ER22/23EK polymorphism in the GR gene and the
TT genotype for the TthIIIl polymorphism in the
GR gene was higher in patients with severe asthma
vs. patients with non-severe asthma.

The relative risk of severe BA did not depend
on the ER22/23EK polymorphism in the GR gene;
however, it was 3.63 times higher in the carriers of
the TT genotype for the Tth1111 polymorphism vs.
carriers of the major allele homozygotes.

We detected a significant difference in the
distribution of genotypes for the ER22/23EK
polymorphism in the GR gene depending on
BA severity only in patients with late-onset BA,
which was confirmed by a higher frequency of AG
heterozygotes and the minor AA allele homozygotes
in patients with a severe course of the disease.
We found a significant difference in genotype
distribution for the Tth1111 polymorphism in the
GR gene only in late-onset BA patients: there was a
1.9 times higher frequency of homozygous carriers
of the minor allele among patients with severe BA
vs. patients with non-severe BA.

Indominantandrecessive models of inheritance,
a protective role of the ER22/23EK polymorphism
in the GR gene was observed in terms of the risk
of severe early-onset BA. For late-onset BA, there
was no correlation found in any inheritance model.

The risk of severe disease in early-onset
and late-onset BA depended on the Tthl11I
polymorphism in the GR gene; in the recessive
model, it increased by 3.7 times for early-onset
asthma and by 3.5 times — for late-onset asthma.
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AHaJi3 aconianii KJIiHIYHOTO nepediry OpoHxiaJbHOI AaCTMH
3 ER22/23EK i Tth1111 mosximopdpHuMHU BapiaHTamMu
reHa NIIOKOKOPTHKOIHOI0 pelenTopa
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Cym™mchkuii aepxaBauii yHiBepcutet, Cymu, Ykpaina
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Kachkovska Vladyslava
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Anomauia: opouxianena acmma (bA) € oouicio i3 saxcausux i akmyanbHuUx MeouKo-coyianbHUx
npobiem Cy4acHocmi, Wo 3YMOBNIEHO BGUCOKOI 3AX60PIOSAHICIIO MdA NOWUPEHICMI0, a MAKoXC ix
3pocmannam. Lle 3axeopiosanns € munoum MyIbMUGAKMOPHUM, PO3BUMOK K020 3VMOBLEHUl
BNIUBOM 306HIWUHIX YUHHUKIE Ma 2eHemuyHolo cxunvHicmio. [loeonanns 0anux ducenrbHux YuHHUKIE
3YMOBTII0E (heHomunogy cemepozenHicmv bA. Budinenns ghenomunie acmmu ipyHmy6aniocs 8 0CHOBHOMY
HQ KAHIYHUX 3MIHHUX, OOHAK, y Nooanbuwiomy i0eHmugbikayis KuiHiyHux henomunis 3’scyeana i ix
2eHemuyHy 2emepozenHicms. Bionogiono susnauens 0aHUX 2eHemuyHUX MapKepie KIIHIYHUX heHomunia
OpoHxianbHOI acmmu 003601UMb NOKPAWUMY OIACHOCMUYHT MONCTUBOCII NPEBEHMUBHOI Ma 00KA30801
Meouyuny y mauoymuvomy. Mema Oocniodcenns nonsieaia y 6CMaHosleHHi 0coOnueocmi nepebicy
pannvboi ma niznvoi bA 3anescrno 6i0 ER22/23EK i Tthll1l nonimopghizmy eena enokoKOpmMuKoiono2o
peyenmopa ma OONOBHEHHI CYYACHUX OAHUX U000 POl 2eHeMUYHUX YUHHUKIG He Juule y GUHUKHEHHI
bA, a i y maxckocmi nepebiey piznux gpenomunis 3axeoprosanns.Obcmedcero 553 xeopux na bBA ma
95 npaxmuyHo 300p08uUX 0cib, KOMPi BUCIOBUNU 3200) HA yHacmb Y 00cHiodceHHl. [liaeno3 BA, msckicme
nepebicy, cmyninb KOHMpPONIO 6CMAHOBMI08aNU 32I0HO 13 pekomenoayiamu GINA-2016 ma ii nacmynnux
gepciti ma Haxaszy MO3 Vxpainu Ne868 6io 08.11.2013 p. Dynkyito 306HiuHb020 OUXAHHA BUBYANU
3a donomoeoro diazHocmuyrno2o komniexcy «Kapoionnocy (Vipaina). Ilayienmie po3noodineno na 0si
KIIHIUHI epynu 3anedxcHo 6i0 6iky oeoromy BA: I epyna, axa exatouana 282 xeopux i3 nisHim 0edromom
acmmu, Il epyna — 271 xeopux i3 panuim nouamxom. Jocniodxcenns oyno cxeaneno Komiciero 3 numans
bioemuku meouunoeo incmumymy Cymcbkoeo depoicasHozo yrigepcumemy. Busnauenns ER22/23EK (rs
6189/6190)i Tthilll (rs10052957) nonimopgrux eapianmis eena entokokopmukoionozo peyenmopa (I'P)
nposoouUNU 3a 00NOMO20I0 NONIMEPA3HO-TAHYI020801 peakyii 3 HACMYNHUM AHATIZ0M PeCMPUKYIIHUX
Ppaemenmis. Cmamucmuunutl aHaliz OMPUMAHUX Pe3yIbmamis nposoounu 3a donomozorr SPSS-17
npozpamu. YcmanoeieHo 8ipo2ioHy iOMiHHICMb Yy po3nodini eenomunie 3a ER22/23EK ma Tthllll
nonimopizmamu eena I'P 3anesxcno 6i0 mackocmi nepebicy bA, i3 6uwyoro uacmomoro MiHOpHUX aneneti
y 000x sunaodkax y xeopux iz msxckoio bA (x2 = 6,09, p = 0,048, y2 = 15,8; p = 0,001, sionosiono).
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Bionocnuii pusux pozeumxy msocxoi bBA ne 3anexcumsv 6i0 ER22/23EK nonimopgizmy eena I'P, ane
v nayienmis nociie TT cenomuny 3a Tthllll nonimopghizmom cena I'P 6ys y 3,63 pasu euwuil, Hixc y
20MO03U20m 3a OCHOBHUM anenem. Pusux pozsumky msoickozo nepebicy bA i3 pannim i niznim dediomom
sanexcae 6io Tthill1l nonimopghizmy eena I'P ma 3pocmas wjo0o panuvoi acmmu y 3,7 pasu y peyecusHiii
mooeni ma y 3,5 pasu wo0o nizuvoi BA y peyecueniti mooeni. Busnauenns nonimopguux eapianmis
ER22/23EK (rs 6189/6190) i Tth1111 (rs10052957) eena I'P npodemHocmpy8ano ix MO#CIUBULL 38 430K He
Jue i3 3p0CMaHHAM pusuxy eunukHenss bA, ane i 36'30k i3 6usHaueHUMU heHOMUNAMU Ma MAHCKICIMIO
nepeoizy.

KurouoBi ciioBa: OpoHxianbHa acTMa, IeH IIIOKOKOPTHKOIHOTO penentopa, nepedir, ER22/23EK i
Tth1111 monimopdizmu.
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Abstract: antisynthetase syndrome is a rare autoimmune disease characterized by interstitial lung
disease, non-erosive arthritis, myositis, Raynaud's disease, and/or "mechanic hand" when autoanti-
bodies directed against aminoacyl-tRNA synthetases are detected. Antisynthetase syndrome belongs
to the group of idiopathic inflammatory myopathies and is the so-called overlap myositis. The article
provides the latest literature data on the diagnostic value of myositis-specific autoantibodies based
on a literature review for the period from 2013 to 2023 using the scientometric databases MEDLINE/
PubMed, Wiley Online Library, and Scopus. Data from the literature show that certain myositis-specif-
ic autoantibodies, namely anti-PL-7 and anti-PL-12, can affect the risk of developing interstitial lung
disease, and determine the course and prognosis of the disease. The presence of interstitial lung dis-
ease in patients with myositis correlates with increased morbidity and mortality. The article describes
a clinical case of the debut of the antisynthetase syndrome from interstitial lung disease, which was
falsely diagnosed as a coronavirus disease. The patient's condition improved only because of using
glucocorticoids, which the patient stopped taking over time, which led to the worsening of pulmonary
symptoms, the appearance of new clinical signs of damage to the joints and skin, progressive decrease
in muscle function, and dysphagia. After an examination in the rheumatology department, based on the
presence of interstitial lung disease in the patient - fibrotic alveolitis, which was confirmed by computer
tomography, myositis, arthritis, characteristic skin changes, the presence of antinuclear antibodies,
anti-SS-A/Ro52, specific antisynthetase antibodies (Jo-1, Pl-7, Pl-12), the diagnosis of the antisynthe-
tase syndrome was established. A detailed laboratory and instrumental examination made it possible to
rule out a paraneoplastic process at the time of examination. The prescribed treatment included pulse
therapy with methylprednisolone and cyclophosphamide, which led to improvement in the patient's con-
dition. The work carried out emphasizes the need for interdisciplinary interaction of pulmonologists,
rheumatologists, and infectious disease specialists at the stage of verification of the final diagnosis and
the therapy appointment. Achieving clinical and laboratory remission of the disease requires long-term
monitoring by a rheumatologist.
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Introduction

Idiopathic inflammatory myopathies (IIMs) are
a heterogeneous group of systemic autoimmune
rheumatic disorders characterized by progressive
muscle weakness, histological changes in the form
of inflammatory infiltrates of various degrees of
severity in muscle tissue, and possible concomitant
extra muscular lesions, mostly of the skin,
lungs and joints (Lundberg IE et al., 2017). The
incidence is approximately 5 per 100,000 people
per year, and the annual prevalence can range
from 15 to 33 per 100,000 people. This group of
diseases includes polymyositis, dermatomyositis,
necrotic autoimmune myopathy, sporadic myositis
with inclusions, and overlap myositis (including
antisynthetase syndrome). More than 50% of all
patients with [IMs have unique autoantibodies,
some of which are specific for myositis and some
of which are simply associated with myositis. They
are usually called myositis-specific autoantibodies
(MSAs) and myositis-associated autoantibodies
(MAAS), respectively (Hallowell RW, Danoff SK,
2023).

MSAs are highly specific for myositis and are
used for differential diagnosis and determination of
clinical variants ofthe disease, suchasantisynthetase
syndrome. The most common MSAs are
synthetase antibodies directed against aminoacyl-
tRNA synthetases are histidyl-tRNA synthetase
(anti-Jo-1), glycyl-tRNA synthetase (anti-EJ),
threonyl-tRNA synthetase (anti-PL-7), alanyl-
tRNA synthetase (anti-PL-12), asparaginyl-tRNA
synthetase (anti-KS), isoleucyl-tRNA synthetase
(anti-OJ), tyrosyl-tRNA synthetase (anti-HA/YRS)
and phenylalanyl-tRNA synthetase (anti-ZO). The
antisynthetase syndrome is characterized by the
formation of antisynthetase autoantibodies and the
presence of one or more of the following signs:
inflammatory myopathy, interstitial lung disease
(ILD), arthritis, Raynaud's syndrome, fever or
changes in the skin of the palms (flaking, cracking
and redness), known as «mechanic hands». The
prevalence of detection of antisynthetase antibodies
among dermatomyositis patients is 15-20% for
anti-Jol, 5-10% for anti-PL-7, and less than 5%
for anti-PL-12. In particular, anti-PL-7 and anti-
PL-12 are most associated with ILD (Alfraji N.
et al., 2021). Anti-MDAS antibodies are detected
quite often, from 6.9% to 40.6% of cases, with
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rapidly progressive ILD in combination with skin
lesions. Anti-MDAS antibodies are more common
in the Asian population and among patients
with clinically amyopathic dermatomyositis,
besides their presence is associated with rapidly
progressive ILD and a high mortality rate in these
cohorts. Classical skin changes are associated with
the presence of MDA-5 autoantibodies: palmar
papules, deep ulcers with clear edges, and areas of
skin necrosis (Hallowell RW, Danoff SK, 2023).

The classical MSA associated with derma-
tomyositis 1s anti-Mi-2, and its presence is
associated with a good response to glucocorticoid
treatment and a good prognosis (Satoh M. et al.,
2017).

There are recommendations to repeat the
determination of autoantibodies for all patients with
signs of myositis and/or ILD, as seeing the entire
spectrum of autoantibodies cannot be detected at
the beginning of the disease. The frequency of
detection of the main groups of autoantibodies in
IIM and the clinical manifestations associated with
them are shown in the table.

It is worth noting that patients with a newly
established diagnosis of IIM should undergo an
examination to exclude malignant neoplasms
(Hallowell RW, Paik JJ, 2022). Cancer of the lungs,
ovaries, mammary gland, colon, prostate gland,
and cervix, as well as hematological malignancies,
are most often detected. In paraneoplastic myositis,
damage to the skin and muscle lesions is often
severe, sometimes in the absence of other signs of
connective tissue involvement, such as ILD, or may
be asymptomatic in the presence of MAAs. First of
all, this applies to patients who have autoantibodies
with a high affinity to the paraneoplastic process,
namely: anti-NXP2, anti-TIF1y/a. The prevalence
of anti-TIF 1 y/a in dermatomyositis associated with
cancer ranges from 22% to 100% (Satoh M. et al.,
2017). Patients with IIM require an examination to
rule out malignancy at the time of diagnosis and
subsequently with a frequency of 1 time in 3 years.
The scope of examinations may include tumor
markers and PET/CT.

Aim

The purpose of this study was to demonstrate a
clinical case of antisynthetase syndrome, to analyze
the stages of diagnosis verification, the value
of laboratory markers and instrumental studies,
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Table. The frequency of detection of the main groups of autoantibodies in IIM and the clinical
manifestations associated with them

Autoantibodies Frequency Clinical manifestations

Anti-Jo1 20-30% Myositis with progressive lung damage and skin rash (~50% of patients);
"mechanic hands" and Raynaud's syndrome

Anti-PL7 2-5% Myositis with severe manifestations of ILD, heliotropic rash, possible
pericardial effusion.

Anti-PL12 2-5% Isolated ILD with mild manifestations of myositis, Raynaud's syndrome

Anti-EJ <1%

Anti-OJ <1% Severe myopathy, less frequent Raynaud's syndrome

Anti- Ks <1% Isolated ILD

Anti-ZO <1%

Anti-HA <1%

Antibodies are associated with overlap myositis
Anti-SS-A/ 50-70% together | Associated with Sjogren's syndrome, SLE and systemic scleroderma.

Ro052/Ro60 with anti-Jol | Double positivity of Ro52 and Jo-1 is a high risk of paraneoplastic process.

Anti-PM/ Scl Up to 10% Combination of myositis and scleroderma, accompanied by muscle
weakness, interstitial lung disease and skin lesions.

Anti- Ku 8-10% Associated with systemic scleroderma, SLE; high frequency of ILD with
low tolerance to GCs

Anti-U1RNP 20-30% Signs of myositis, scleroderma and systemic lupus erythematosus;
glomerulonephritis and pulmonary hypertension are possible

Dermatomyositis -associated antibodies

Anti Mi-2 5-10% DM with the appearance of a classic skin rash

Anti-MDAS 15-30% Skin rash without muscle damage (hypomyopathic or amyopathic
dermatomyositis);
Sometimes rapidly progressive ILD

Anti-NXP2 10-15% Mild and moderate muscle damage with myalgia , classic skin rash, distal
extensor weakness and edema, as well as dysphagia; increased risk of
paraneoplastic process

Anti-TIF1 Up to 20% A strong connection with the paraneoplastic process; mild muscle damage

with severe skin damage.

Notes: The table is adapted from RW Hallowell, JJ Paik, 2022. ILD — interstitial lung disease;
DM - dermatomyositis; SLE - systemic lupus erythematosus; GC - glucocorticoids.

to evaluate the effectiveness of the proposed
treatment, and, based on it, to conduct a literature
review of the latest data on modern methods of
diagnosis and treatment.

Description of a clinical case

A 70-year-old patient was admitted to the
rheumatology department of the "Olexandrivska
Clinical Hospital of Kyiv" in February 2023 with
complaints of constant marked weakness in the
muscles of the upper and lower limbs, difficulty in
getting out of bed, walking, and raising the arms,
pain in joints, difficulty swallowing both solid and

liquid food, dry cough and shortness of breath with
minimal physical activity, a significant decrease in
appetite and weight loss.

She has considered herself sick since March
2022. At that time, the patient was temporarily
evacuated to another region of Ukraine due to
martial law. A cough, shortness of breath, and
increased body temperature gradually appeared.
During the laboratory examination, an increase
in markers of systemic inflammation (ESR, CRP)
and AST was noted. The patient underwent a
computer tomography of the chest cavity, which
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revealed foci of increased density of the «ground
glass opacities» type with unclear confluent
contours — bilateral polysegmental pneumonia.
PCR was conducted for SARS-CoV-2 and despite
the negative result, the infectious disease specialist
diagnosed: Coronavirus disease (COVID-19),
bilateral polysegmental pneumonia. The patient
was hospitalized at the place of temporary stay,
and treatment was started according to the
guideline, and it should be noted that without
positive dynamics. Seeing the increasing signs
of ILD and a drop in saturation, glucocorticoids
(GCs) — methylprednisolone 500 mg IV were
prescribed for five days, which led to improvement
of the condition. It is recommended to continue
oral methylprednisolone at a dose of 48 mg with
a gradual decrease until withdrawal. In August,
GCs stopped taking it. Difficulties in self-care
and movement gradually arose due to weakness
in the muscles of the upper and lower limbs, the
patient continued to be bothered by a cough, and
shortness of breath increased. In connection with
the worsening of her condition, the patient was
hospitalized in the rheumatology department.
During an objective examination: the patient
moves slowly, has a «duck» gait, cannot get out of
bed or climb the stairs by herself, cannot keep her
upper limbs raised and cannot dress. It is difficult
for the patient to raise his head and turn in bed.
Erythema, hyperkeratosis, peeling and cracks in the
skin of the palms, purple spots over the metacarpal-
phalangeal and proximal interphalangeal joints
(Fig. 1), symmetrical weakness and pain during
palpation in the muscles of the upper shoulder
girdle and thighs, pain upon palpation and swelling
of the ankle-foot and proximal interphalangeal
joints of the hand. On both sides, weakened
breathing, crepitation, and wheezing of various
calibers over the lower lobes of the lungs were
heard, and a decrease in SaO2 to 91% was also
determined. During the laboratory examination, an
increase in acute-phase parameters was determined
(ESR — 45 mm/h, CRP — 43 mg/l), mild anemia
(hemoglobin — 119g/l, erythrocytes — 3.9x10'¥/1,
leukocytes — 7.0x10%1, platelets — 408x10°/1).
Biochemical analysis revealed an increase in the
activity of muscle enzymes in blood serum: CPK —
1800 U/I,AST-175 U/ml, ALT—181 U/ml, LDH -
570 U/1; other parameters are within normal limits:
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creatinine — 67 mkmol /1, urea — 7.8 mkmol/l, uric
acid — 245 mkmol/l, bilirubin — 11.5 mkmol/I.
General analysis of urine was without pathology.
The QuantiFERON test was negative. There were
conducted studies: ECG, ultrasound of abdominal
organs and kidneys, pelvis, mammography
— without clinically significant changes; on
echocardiography — pulmonary hypertension
of the II degrees, relative insufficiency of the
tricuspid valve. The immunological examination
revealed positive SS-A/Ro52 IgG antibodies,
histidyl-tRNA-synthetase (Jol) IgG antibodies,
threonyl-tRNA-synthetase (PL-7) IgG antibodies,
alanine- tRNA-synthetase (PL-12) IgG antibodies,
Ring-dependent-synthetase  (Ro-52) of IgG
antibodies; the rest of the antibodies (Mi-2 IgG
antibodies, Ku-IgG antibodies, complex PM- Sc
IgG antibodies ) were negative.

Computer tomography of the chest revealed
signs of bilateral ILD: the parenchyma of both
lungs was unevenly compacted in the «ground glass
opacities» type almost along its entire length with
the presence of compaction of the interlobular and
intralobular membranes, reticular changes and areas
of subpleural linear consolidation, the changes were
more noticeable in the lower lung fields (Fig. 2).

MRIofmusclesandbiopsytodetectinflammation
in muscle tissue and electroneuromyography to
confirm primary muscle damage (Lundberg IE
et al., 2016) are essential and recommended for
the diagnosis of IIM. In the given clinical case,
these examinations were not performed because,
according to the EULAR/ACR 2017 classification
criteria, the probability of [IM was >100%.

The conducted studies (ultrasound of
the abdominal cavity and kidneys, pelvis,
mammography, and computer tomography of the
chest) made it possible to rule out paraneoplastic
syndrome at the time of examination. The
diagnosis was established based on the presence
of ILD, myositis, arthritis, characteristic skin
changes and of specific anti-synthetase antibodies:
Antisynthetase syndrome, anti-SS-A/Ro52, Jol,
P1-7, P1-12 positivity, chronic course, active phase,
IIT degrees of activity, with damage to the proximal
group of muscles of the upper and lower limbs,
neck, pharynx (dysphagia), skin (Gottron's sign ),
joints (arthritis, arthralgia), lungs (interstitial lung
disease — fibrosing alveolitis).
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A B

Fig. 1. Gottron's sign: purple spots over the calcaneal-phalangeal and proximal interphalangeal joints (A);
changes in the skin of the palms: erythema, hyperkeratosis, peeling, cracks (B) — «mechanic's hand»

Fig. 2. CT image of the patient's lung. Changes according to the type of «ground glass opacities» with signs
of cellularity in the basal and subpleural areas of both lungs with the presence of compaction of interlobular
and intralobular membranes, reticular changes and areas of subpleural linear consolidation, changes are more

noticeable in the lower lung fields.
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The patient was treated with methylprednisolone
at a dose of 1000 mg for three consecutive days
in combination with cyclophosphane at the
rate of 0.6 g/m* (900 mg) once by intravenous
administration due to severe dysphagia. As a result
of the treatment, the improvement of the condition
was noted: reduction of muscle weakness,
improvement of muscle function, the gradual
restoration of self-care, reduction of dysphagia
phenomena, the disappearance of pain and swelling
of joints, reduction of cough and shortness of breath,
an increase in tolerance to physical exertion.

During the control laboratory examination,
positive dynamics were also observed: a decrease
in acute-phase indicators (ESR — 20 mm/h, CRP —
20 mg/l), a significant decrease in the activity
of muscle enzymes (CPK — 105 U/l; LDH -
400 U/1), normalization of AST — 32 U/l, ALT
— 29 U/, as well as increase and stabilization of
Sa0, within 98%. It is recommended to continue
by GCs therapy (36 mg of methylprednisolone
per os) for three weeks, then gradually reducing
the dose to the minimum possible depending on
the clinical situation; continue cyclophosphamide
intravenous administration once every four weeks
during six months; conduct regular monitoring
of the effectiveness of the prescribed therapy and
possible side effects every 3-4 weeks; in the future,
the transition to oral immunosuppressive therapy
is planned.

Discussion

Management of patients with I[IM is a complex
task. First of all, difficulties arise in diagnosis,
because sometimes the manifestation of the
disease from non-specific symptoms postpones the
consultation ofarheumatologist. When establishing
a diagnosis, it is important to use classification
criteria. The first classification criteria of IIM were
introduced in 1975 by Bohan and Peter (Bohan A.,
Peter JB, 1975), which subsequently underwent
modification based on new diagnostic possibilities
and obtaining information about the disease.
Current EULAR/ACR criteria for adult and juvenile
[IM and their main subgroups were published
in 2017 (Lundberg IE et al., 2017). An online
calculator for evaluating clinical manifestations,
accompanying laboratory and instrumental data,
and muscle biopsy results are convenient, which
was also used in the above clinical case (http://

ISSN 2786-6661
eISSN 2786-667X

www.imm.ki.se/biostatistics/calculators/iim/).
The conducted literature search covers articles for
the period from 2013 to 2023 using scientometric
databases MEDLINE/ PubMed, ScienceDirect,
Wiley Online Library, and Scopus. Search requests
included keywords: «antisynthetase syndromey,
«autoantibodies», «interstitial lung disease», and
«idiopathic inflammatory myopathy». The final
analysis included two hundred six pre-selected
sources and thirteen review articles, the full text
of which is available in English. Also was used the
classification criteria of IIM published for the first
time (Bohan A., Peter JB, 1975) and the modern
EULAR/ACR criteria for adult and juvenile
IIM and their main subgroups published in 2017
(Lundberg IE et al., 2017).

The presented clinical case and the conducted
literature analysis demonstrate the possible debut
of the disease with ILD. It is worth remembering
that the cause of ILD can be systemic diseases
of the connective tissue, particularly IIM. Lung
damage in patients with the antisynthetase
syndrome is registered in 70%-90% of cases. In
addition, it is the main cause of mortality, which
is due to the weakness of the respiratory muscles,
autoimmune inflammation of the lung tissue, and
the development of aspiration pneumonia against
the background of dysphagia (Huang K., Aggarwal
R., 2020). The age of onset of the disease is over
60 years, and a malignant neoplasm is also an
independent predictor of unfavorable prognosis
(Chatterjee S., Prayson R., Farver C., 2013).

According to the literature, the detection of
MSAs and MAAs is associated with certain clinical
manifestations, the nature and degree of severity
of damage to internal organs, and the prognosis of
the disease (see table). MSAs targets mainly the
cytoplasmic aminoacyl-tRNA synthetase enzymes,
the Mi-2 nuclear helicase protein, and the signal
recognition particle ofthe cytoplasmic complex. The
latter is associated with immune-mediated necrotic
myopathy, while anti-Mi2 is more common in
dermatomyositis. Their presence is associated with
an acute onset of the disease and a lower mortality
rate. Jo-1 antisynthetase antibodies may predict
mild to moderate muscle damage with progressive
lung damage and characteristic skin involvement,
such as mechanic's hand and Raynaud's syndrome.
The detection frequency of anti-Jo-1 antibodies
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in the case of IIM reaches 20-30%. In the case of
antisynthetase syndrome approaches up to 75%
and it is a strong predictor of developing ILD (70-
90%) (Marin FL, Sampaio HP, 2019). Detection of
accompanying antisynthetase antibodies, namely
anti-PL-7 and anti-PL-12, significantly worsens
the prognosis of ILD. It is also worth noting that
in patients with the antisynthetase syndrome, the
appearance of anti-Ro/SSA antibodies is associated
with a severe course. Cytoplasmic antigen Ro/
SSA has two polypeptide components: Ro52 and
Ro060, autoantibodies to both of which are usually
observed in systemic connective tissue diseases
(Basuita M. et al., 2022).

Among MAAs, anti-Ro52 antibodies have
attracted a lot of attention due to their importance
for prognosis and defining therapeutic strategies.
The Ro52 is biochemically and immunologically
distinct from Ro60 and is considered more
immunogenic. The Anti-Ro52 1is present in
approximately 30% of cases of [IM and has a strong
association with antisynthetase antibodies. It is
found in 40-72% of patients with antisynthetase
syndrome and may not be accompanied by clinical
signs of Sjogren's syndrome. It is known that
patients with detected anti-PL-7, anti-PL-12, and
anti-EJ have more often anti-Ro52, compared to
anti-Jo-1-positive patients (Alenzi M., 2020).
The presence of anti-Ro52 in patients with the
antisynthetase syndrome is associated with more
severe ILD, relapses, and refractory disease;
however, the presence of this autoantibody was not
associated with the degree of myositis, arthritis, or
skin manifestations. Acute respiratory failure and
the development of pulmonary fibrosis were more
often observed in antisynthetase syndrome with
anti-Ro52, especially in patients positive for anti-
PL-7 (Huang K., Aggarwal R., 2020).

The presence of anti-Ku antibodies is more
often associated with overlapping conditions,
for example, overlap myositis with systemic
scleroderma. The diagnosis of overlap myositis with
systemic scleroderma is confirmed in the presence
of appropriate clinical signs and anti-Pm/Scl.

Clinical recommendations for treating
[IM include the appointment of GCs and
immunosuppressive drugs (Glaubitz S., Zeng R.,
Schmidt J., 2020). Remission induction therapy
consists of the appointment of high doses of GCs,

ISSN 2786-6661
eISSN 2786-667X

that is the use of pulse therapy, oral administration
of 0.5-1 mg/kg of body weight with prednisolone,
followed by a slight decrease to a maintenance
dose (5-10 mg) and an attempt to cancel GCs
over the next six months. Azathioprine 2-3 mg/
kg/day or methotrexate 7.5-25 mg/week is used as
basic first-line therapy. In case of a combination
of IIM and ILD, GCs therapy along with mofetil
mycophenolate 1-3 g/day, or tacrolimus 0.1-0.2 mg/
kg/day, or cyclophosphamide is recommended.
In patients resistant to treatment, intravenous
immunoglobulin or rituximab is used. The
effectiveness of the therapy is recommended to be
evaluated based on the scale of clinical response to
treatment in dermatomyositis and polymyositis in
adults ACR/EULAR 2016, which is available in the
form of an online calculator https://www.niehs.nih.
gov/research/resources/imacs /response __ criteria /
adult.html

Conclusions

The antisynthetase syndrome is a rare
rheumatological disease that belongs to IIM and
is the so-called overlap myositis. ILD is one of
the clinical manifestations of this syndrome.
Misdiagnosis, as in the above clinical case, due
to epidemiological vigilance regarding Covid-19,
can lead to negative consequences because lung
damage is the main cause of mortality in this
group of patients. An example of an atypical debut
of the disease presented with gradual worsening
of pulmonary symptoms, progressive muscle
damage, dysphagia, skin and joint involvement
is presented. An error in the diagnosis during the
initial contact of the doctor with the patient led to
the progression of lung damage and deterioration of
the patient's condition. This fact again emphasizes
the need for a multidisciplinary team with the
participation of pulmonologists, rheumatologists,
and infectious disease specialists at the stage of
verification of the final diagnosis. For differential
diagnosis, an immunological study is essential
because it determines the nature of the disease and
predicts the severity of damage to internal organs.
It is important to remember that the presence of
specific antisynthetase antibodies (anti-PL-7, anti-
PL-12) in combination with anti-Ro 52 affects the
course, is associated with greater severity of ILD,
worsens the prognosis, and requires intensification
of therapy. At the same time, achieving clinical and
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Anomayia: anwmucunmemasHuyi CUHOPOM — Ye pIOKICHe aymOIMYHHe 3aX60DPI06AHHA, sKe
XapakmepuzyemvCa HAAGHICMIO THMEPCMUYIAIbHO20 3AX60PIOGAHHS 1€2€Hb, HEeepO3UBHO20 apmpuniy,
Miozumy, xeopobu Petino ma/abo «pyKu mexawika» npu 6Us6JIeHHi aymoanmumin CHpAMOSAHUX NPOMU
aminoayun-mPHK-cunmemas. AumucunmemasHuii CUHOPOM BIOHOCUMbCA 00 2pynu  i0IONAMUYHUX
3ananbHUX MIONAMIL € MAK 36AHUM 08epLan-mio3umom. B cmammi nagedeni ocmanmi nimepamypHi 0aHi ujooo
0lA2HOCMUYH020 3HAYEHHS MIO3UM-CReYUDIUHUX AYMOAHMUMIN HA NIOCMABL NPOBE0eH020 iMepamypHO20
oensdy 3a nepiod 3 2013 no 2023 poku, suxopucmosyiouu naykomempuuni 6asu MEDLINE/PubMed,
Wiley Online Library ma Scopus. Jlani nimepamypu ceiouams npo me, wjo okpemi miosum-cneyuiuni
aymoanmumina, a came anmu-PL-7, aumu-PL- 12, mootcymb énausamu Ha pusux po36umxy ihmepcmuyitino2o
3aX680PI0BAHHSL Jle2eHb, BUHAUAIOMb nepedic ma npocHo3 3axeoprosants. Hasaenicmv inmepcmuyiiino2o
3AXB0PIOBAHHS Jle2eHb ) NAYIEHMIB 3 MIO3UMOM KOPETIOE 3 NIOBULEHHAM 3aX80PIOBAHOCT MA CMEPMHOCHIL.
B cmammi onucano kaiHiyHuti 6unadox Oeblomy aHMUCUHMEMA3HO20 CUHOPOMY 3 THMEpCMUyitiHum
3aX60PI0BAHHSM JIe2eHb, AKUL XUOHO 0la2HOCMY8aU SIK KOPOHABIPYCHY X60poby. Cmar X6opoi nokpawuscs
MiNbKU Ha MJi 3aCMOCy8aHHs 2NIOKOKOPMUKOIOI8, Npullom AKUX 3 4aACoM NAYIEHMKA NPUNUHULA, WO
npu3eeno 00 No2ipuleHHs J1e2eHeoi CUMNMOMAMUKY, NOAGU HOBUX KIIHIUHUX O3HAK YPAXCEHHs Cyeno0is,
WIKIpU, NPO2PecusHoe0 3HUNCeHHs QyHKyii m a3is, oucgaeii. Ilicna obcmedceHHs 8 pesmMamonoziyHoMy
8i00iNenHi, Ha NiOCMAasi HAAGHOCMI Y X80POI IHMEPCMUYIIHO20 3AX80PIOBANHS Jle2eHb — (ibpo3yIU020
anveeonimy, ke NiOMEEPONCeHO NpuU KOMN tomepHil momozpadhii, miosumy, apmpumy, XapaxmepHux
3MIH WKIPU, HASBHOCMI AHMUHYKIeapHux aumumin, aumu SS-A/Ro52, cneyughivnux anmucunmemasHux
auwmumin (Jo-1, Pl-7, Pl-12) scmanosneno 0iacno3 anmucunmemasHuii cuHopom. [lemanvue 1abopamophe
ma iHcmpymeHmanbHe OO0CHIONCeHHA O00360MUNU HA MOMEHM 02150y GUKIIOYUMU NAPAHEONIACMUYHULL
npoyec. [IpusHauene NiKy8auHA GKIOUANO NYNbC-MEPANII0 MEMUINPEOHI30I0HOM MA YUKI0GochaH, o
npuseeno 00 nokpaujerus cmauy xeopoi. [Iposedena poboma niokpeciioe nompeody y MincOUCYuniiHapHitl
83aEMO0Ii NYIbMOHONORIB, peemamonozis, iHgexyionicmie Ha emani eepughikayii ocmamoyno2o 0iacHo3y
ma npuzxHayenHs mepanii. JlocsaeHenna KJllHlKO—ﬂCl50pam0pH01 pemicii 3ax80p08aHHs UMA2AE MPUBATIO20
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Abstract: lymphadenopathy is considered as abnormal finding local or generalized that can be
caused by neoplasm or infection, as tuberculosis lymphadenitis. Cervical localization has prevalence
in the variety of disorders, can has a similar kind of clinical presentation and to differentiate them be-
comes extremely difficult. We provided a case report of the new onset of extrapulmonary tuberculosis
lymphadenitis in 42-year-old Indian man. The patient complained of multiply enlarged painful lymph
nodes on left anterior neck and was also concerned about sore throat persistent for a year. Objective
examination and analysis were without evident inflammatory signs. Previous ultrasound, pulmonary
and abdominal CT-scan investigations also revealed conglomerate of left mediastinal lymph nodes,
moderate splenomegaly. The preliminary diagnosis of lymphoma was excluded due to confirmation
of typical tuberculosis lymphadenitis with specific testing and morphological changes of the resected
lymphatic node. Sputum microscopy was found to be negative, which meant that the patient was neg-
ative for social transmission of tuberculosis. Affected lymph nodes resolved completely after appro-
priate therapy during one-year treatment. This case report of extrapulmonary tuberculosis highlights
the importance of tissue diagnosis in unclear situations. We used clinical protocol for unspecified
lymph node enlargement as complete history taking and physical examination that is preliminary for
diagnosis, while laboratory tests, imaging diagnostic methods and tissue samplings are gold standard
evaluation for definite lymphadenopathy. Tuberculosis lymphadenitis is popularly known as collar
stud abscess and is the most common benign cause of cervical lymphadenopathy in endemic areas.
This observation determined the details of the immunocompromised state of the patient, conclusion
was supported by the evidence of Pseudomonas putida associated pharyngitis. The main differential
signs between lymphoma as immunoproliferative disorder and infectious tuberculosis lymphadenitis
were provided.

Key words: Lymphadenopathy, Tuberculosis, Lymph Node, Lymphadenitis, Lymphoma.

Introduction culosis as well as also necessary to exclude

It is well-known that usual local increase in both lymphoproliferative tumors (lymphomas)
cervical lymphatic nodes (LN) is a consequence and metastases in the LN of tumors of different
of infections of the upper respiratory tract, localization (head and neck, lungs, mammary and
nasopharynx, infectious mononucleosis, tuber- thyroid glands) (Freeman, & Matto, 2020).
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Aim

To show peculiarities of tuberculosis
lymphadenitis diagnosis, to analyze the cause
of misdiagnosis and to point out the details of
immunocompromised state of the patient.

Case report

The 42-years old patient from India asked for
general physician’s appointment in private clinic in
Kyiv. He complained of multiply enlarged painful
LN on left anterior neck for almost two weeks and
was also concerned about sore throat persistent
for a year. He stopped smoking two years ago,
consumes alcohol socially, his living condition
and job were satisfactory. He didn’t have any drug
allergy, without surgeries or injuries, his family
history was unremarkable. He had malaria in
childhood and spine spondylosis previously which
was well controlled by exercise.

After confirming lymphadenopathy (LAP)
in a cervical area, we examined all the LN
accessible for palpation:1) location: anterior
neck LN involved in the process 2) texture and
tenderness: soft painful LN, even fluctuant that
suggested progressive enlargement, typical for
acute inflammation 3) mobility of the LN relative
to the skin and surrounding tissues: fixed LN and
conglomerates of the LN are found in patients with
chronic inflammation or with malignancy, that
have to be determinate.

Other objective examination was without
evident inflammatory signs as cough, fever, chills,
night sweats, weight loss and fatigue. While
reviewing the latest tests results it was excluded
the preliminary diagnosis of lymphoma against
TB infection, therefore the further diagnostic work
up consistent of: TB cito testing, HIV elisa test,
TB quantiferon test, Genetic test for TB, Gene
Xpert MTB/RIF test, anterior neck LN biopsy,
TB microscopy of the resected LN, culture and
sensitivity of the resected LN. We provided the
main objective patient’s results concerning of
obvious diagnosis in that case report: The new
onset extrapulmonary tuberculosis of lymphatic
nodes (Table 1).

Discussion

TB is one of the most widespread systemic
bacterial infectious diseases worldwide. The
frequency of TB in underdeveloped nations is
believed to coexist with poor hygiene environment.

ISSN 2786-6661
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TB chiefly affects the pulmonary system besides
involving extrapulmonary locations comprising
head and neck region, occurring in 0.05-5% of
the patients with acquired immunodeficiency
syndrome (Brown, & Skarin, 2004). The
disease can begin acutely, with fever and severe
intoxication, and the inflammatory process can
spread from the LN to the subcutaneous tissue and
skin. Chronic TB of the external LN is manifested
by soft dense nodules, sometimes a chain of small
nodules. One group of LN is affected more often:
the cervical and submandibular LN diagnosed in
children and adolescents, less often - in adults and
the elderly, the axillary ones extremely rare as well
as other localization. Tuberculous lymphadenitis
is popularly known as collar stud abscess due to
its proximity to the collar bone and its superficial
resemblance to a collar stud, although this is just
one of the five stages (Weinstock et al. 2018).
The diagnosis consists of anamnesis (contact with
patients with TB, pulmonary involvement and
other organs, scars on the neck, eye diseases),
objective data, tuberculin testing (sharply positive),
detection of Mycobacterium tuberculosis in pus,
punctate, cytological examination of punctures
and histological analysis a biopsy for the diagnosis
confirmation. The outcome of the disease depends
on the timeliness of diagnosis, the form of LAP
and the effectiveness of treatment. At a favorable
course there are reduction and consolidation of the
LN (sometimes with the subsequent petrification’s
formation in them), fistulas are closed. Drainage
do not provide according to the effect from anti-
tuberculosis medications: isoniazid, rifampicin,
pyrazinamide, ethambutol. In our case due to
appropriate treatment for almost 12 months the
patient completely recovered, at regular follow-up
visit one year later LN were not detected.

It i1s known, that seventy-five percent of all
LAPs are localized, with more than 50% being
seen in the head and neck area (Brown, & Skarin,
2004). Cervical LN are involved more often than
the other lymphatic regions. Based on different
geographical areas, the etiology is various, and
TB is the main benign cause of LAP in adults
and children in tropical areas. For the adequate
diagnosis, the affected enlarged LN >1 cm in
adults should be examined completely. Previous
ultrasound, pulmonary & abdominal CT-scan
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Table 1. Objective patient’s results and their assessment

Creatinine, BUN

Objective Data Results assessment
Vital Signs BP: 107/64 mm Hg Appears healthy and responds appropriately throughout the
Unremarkable PR=170 exam. Lungs were clear for auscultation and percussion.
RR=17 per/min Cardiac regular rthythm, S1 and S2, no murmur. Abdomen
SP02=96%, T —36,9°C, soft, non-tender in palpation. Negative Pasternatsky sign.
BMI = 19 kg/m? No neurological deficit
CBC+ESR, Within normal range Lymphoma? is doubtful

CRP

Elevated

Sign of inflammation

Pulmonary CT Proliferative conglomerate | Sign of lymphadenopathy
of the left mediastinal
lymph nodes
Abdominal CT Moderate splenomegaly Malaria in childhood
HIV Elisa Test Negative Absence of HIV
TB Cito test Indeterminate, more Suspicious

positive than negative

TB Quantiferon test

Positive

NIL (the control test) =0.12 IU/ml Referent range <8.0
TB1-antigen (CD4+) =0.68*IU/MI Ref.range <0.35
TB2-antigen (CD8+) =0.56*IU/ml Ref.range <0.35
Mitogen=5.03*IU/ml Ref.range <0.5

Anterior neck lymph
biopsy

Pus, excised specimens:
LN with thickened
capsule, infiltrated by
coalescent epithelioid
histiocytic granuloma with
areas of central caseous
necrosis — “cottage cheese”
consistency.

Morphological pattern responds to chronic necrotizing
granulomatous lymphadenitis of TB etiology
Positive (+++)

Resistance to Negative Sensitivity to treatment

Rifampicin

Gene Xpert MTB/ G+/R- Gene for MBT was positive

RIF test Resistant to Rifampicin — neg

2 TB Sputum Negative Negative for social transmission of TB

microscopies

Treatment prescribed | Rifampicin 600mg Follow-up visit after one-year treatment reveals an

Ethambutol — 1200 mg
Isoniazid — 300 mg
Pyrazinamide — 1500 mg

inactive extrapulmonary TB of lymph nodes, LN were not
detected

investigations in our case revealed the proliferative
conglomerate of left mediastinal LN, visceral and
retro-visceral LAP and moderate splenomegaly
that were very suspicious for general pathological
involvement (Freeman, & Matto, 2020). Patient
was also concerned about his sore throat persistent
for a year. The throat was erythematous, without
exudates, oral mucosa was dry. There was revealed
of Pseudomonas putida associated chronic

pharyngitis in patient’s case without definite
complaints: is an uncommon cause of skin and
soft tissue infections that is often associated with
trauma or immunocompromised state. LN that are
inaccessible to physical examination (mediastinal
and retroperitoneal) can be assessed using imaging
studies (radiography, ultrasonography, CT, PET-
CT, MRI, scintigraphy). In equivocal cases
histologic examination of the LN is necessary and
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achieved through biopsy or excisional removal.
Tissue diagnosis by fine needle aspiration biopsy
or excisional biopsy is the gold standard evaluation
(Brown, & Skarin, 2004; Freeman, & Matto, 2020).

The preliminary diagnosis of lymphoma in
our case was excluded due to the confirmation
of typical TB LAP with specific testing and
morphological changes of the resected LN. Since
lymphoma is cell-mediated immunodeficiency, it
may result in infections with several pathogens,
such as Mycobacterium species and the presence
of these pathogens can precede lymphoma or even
can contribute to its development (Centkowski
et al. 2005). In lymphoma affected LN have a
dense-elastic consistency, not fused with the skin,
painless: supraclavicular and mediastinal LN are
the most often affected. Thus, the main differences
between suspicious LAP are (Table 2):

Table 2. Differential diagnosis between
lymphoma and lymphadenitis

Lymphadenitis Lymphoma
Surrounding Sharply delineated
inflammation

Heterogeneous structure
of LN

Homogeneous disruption
of LN

Central Liquefaction

Hypoechogenic on

Ultrasound
Unilateral, often one Several levels
level only involvement
Tender/mobile LN Non-tender/ non-mobile

LN

Young age, adolescent

Adults, elderly persons

Favorable prognosis

Less favorable prognosis

ISSN 2786-6661
eISSN 2786-667X

Conclusion

Tuberculosis is still wide-spread in endemic
areas, undeveloped countries, its extrapulmonary
occurrence 1is often missed. Misdiagnosis or
delay in diagnosis of TB and immunodeficiency
patterns may occur because of similar signs and
symptoms, such as fever, cough, loss of appetite,
loss of weight, night sweats, hepatosplenomegaly
and mediastinal lymphadenopathy. History of
prior TB infection, residence in a country where
TB is endemic, close contact with a TB patient, or
positive tuberculin skin test should raise suspicion
of extrapulmonary TB. Fine needle aspiration
with polymerase chain reaction or culture may
accurately identify cervical TB lymphadenitis
as well as excisional biopsy. This case report
highlights the risk of misdiagnosis of generalized
lymphadenopathy and determinate the details of
immunocompromised state of predisposed patient
from endemic area.
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Hixxix no nimpagenonarii:
SIK AiarHOCTYBAaTH TyOepKY/IbO3HUH JiMpaaeHiT

Tanisha', Meabuuuyk Ipuna’, lllapaesa Mapuna®

'Crynent, Hanionansuuit Mmequununii ynisepcuret iM. O.0. boromonsis, M. Kuis, Ykpaina

’Kadempa BuyTpimHboi Meaunnan Ne4, HarfioHanbHA MEAUYHUN YHIBEPCUTET
iM. O.0. boromonsiis, M. Kuis, Ykpaina

Adress for correspondence:
Sharayeva Maryna

E-mail: malesha.kyivi@gmail.com

Anomauia: nimgadenonamisi po3ensioaemvcs K NAMONOIL Micyedo2o abo 2eHepalizo8aH020
xXapakmepy, wjo Modxce OYmMu CnpuyuHeHa HOB0YMBOPeHHAM abo ingpekyicio, AK mybepKyIbO3HUL
nimepadenim. luiina noxanizayis nepegasicac npu pisHOMAHIMHUX 3AXB0PIOBAHHIX, MOICE MATNU CXONCY
KAIHIYHY KapmuHy i Oughepenyitosamu ix cmae 6kpati 8axcko. Mu npeocmasiaemo 8unadok no3aie2eHeso20
myoepKy1b03H020 aimpadenimy y 42-piunoeo inditiys. Xeopuili cKkapicuscs Ha 6a2amopazoso 30inbuleHi
oontoui nimghosysnu Ha wui 31iea, a makodc myp6yeas Oinb y 20pii, W0 He 3HUKAE NPOMIA2OM POKY.
Lpu 06'exkmusnomy 02140i ma 3a2a1bHUX AHANIZAX BUPANCEHUX O3HAK 3ANATILHO20 NPOYECY He BUABTEHO.
Ilpu nonepeonvomy Y3J[, xomn rtomepniti momocpaii necenié ma yepesHOi NOPONCHUHU BUSBTEHO
nponighepamusHull Konenomepam NiM@amuyHux 8y3iie cepe0OCmiHHA 371i6d, NOMIPHY CHIEHOMe2Ail0.
Tonepeoniii diacno3 nimghomu BUKTIOHUEHO Y 36'513KY 3 NIOMBEPONCEHHAM MUNO0BO20 MYOEPKYIbO3HO20
Jnimpadenimy cneyugiunum 00CAiONCEHHAM MaA MOPPOIOTUHUMU IMIHAMU BUOATEHO20 TIMPAMUUHOZO0
gy3na. MiKpockonis XapkomuHnHs UAGUNACA HE2AMUBHOI, W0 03HAYAN0, WO X8OPULL He OY8 CXUNbHUM
00 COYIANbHO2O NOWUPEHH MYOepKYIbo3y. Ypadiceni nim@pamuyni 6y3nu NOGHICMIO PO3CMOKMANUCA
nicis 8i0no6ioHoI mepanii npomseom poxy aikyeauHs. Lleii sunadok nosanezenesoco myOepKyivbo3y
NIOKPecIioe 8axCaUGICMb OlACHOCMUKY MKAHUH ) He3po3yminux cumyayiax. Mu 3acmocysanu KiiHiuHuil
NPOMOKOIL NPU HEYMOYHEHOM) 30LNbUueHHT TiIMpamuunux 8y31i6, OCKLIbKU NOBHUI 30ip aHaMHe3y mda
Qizuxanvre obcmediceHHs € NOnepeOHiMU 015 OlACHOCMUKU, MOOI AK 1a00pamopHi mecmu, 8i3yanizayiiHi
0ia2HOCMUYHI Memoou ma 3pazku MKAHUH € 3010MUM CIAHOAPMOM OYIHKU 01 MOYHOI NiMpadeHonamii.
Tybepkynvosnuti rimghadenim y HapoOi gidomuil sIK abcyec wui BUCOKO20 KOMIpYsL | € HAUNOUUPEHTULOIO
000POAKICHOI0 NPUYUHOIO WULIHOT TiM¢badenonamii 6 endemiynux pecionax. Ilooanviue cnocmepedicents
BUBHAYUIO Oemali IMYHOOeDiyumno2o Cmamy nayicHmd, 6UCHOBOK NIOmMEepodiceHo hapuneimom,
acoyitiosanoco 3 Pseudomonas putida. Haseoeno ocnosHi oughepenyiiini o3naxu mixc 1imgpomor sax
iMyHONpONihepamusHuM 3ax80prOBAHHAM MA IHPEKYIHUM MYOePK)IbO3HUM NIMPDAOeHimoM.

Kurouosi cioBa: nimbarnyni By3iu, giMdaneHonaris, JiMdaneHiT, JiMmpoma, TyOepKyIbo3.
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KuiHiyHM#A BUIIAJ0K YCHIIIHOIO JIIKYBAHHS MAalli€HTA
3 nepgopaunicro TUBEPTUKYJIA CATMOBH/IHOI KMIIKH,
YCKJIAJAHEHOro cencucoM Ha Ti1i COVID-19

Mapruniok Hikira', buk [aBao’
'Crynent, Hauionanbuuii Mmennunuii yaisepeuteT imeHi O.0. boromonsis, M. Kui, Ykpaina

2ACHCTEHT, K.MeJI.H., Kadeapa Xipyprii 3 KypcoM HEBIIKJIAIHOI Ta CyAMHHOI Xipyprii,
Harionanpanii Mmennunamii yHiBepcuteT iMeHi O.0. boromonbis, M. Kuie, Ykpaina

Address for correspondence:
Martyniuk Nikita

E-mail: martuniuk2017@gmail.com

Anomauis: onucano 6unadox yCniuHo2o 1iKy8anHanayicuma, y sikozo nicisanepereceroeo COVID-19
BUHUKIIA neppopayisi OU8ePMUKYILA CULMOBUOHOI KUUKU, U0 YCKIAOHULACL NePUMOHIMOM Ma CeNCUCOM,
cnoyamky baxmepianvHum, nomim epudokosum. Ha ¢honi nposedenoi koncepsamusrnoi mepanii 6 nepeo i
nicasl0nepayiiHoMy nepiodi ma 4acmozo 3acmocy8aHHs HeCmepoiOHUX NPOMU3ANAIbHUX NPenapamis,
30KpemMa Memamizony Hampilo y X60po2o PO36UHYNACH BAXCKA JIeUKONEHis ma mpomMoOoyumoneHis, o
OVIIU 4acmKo8o pedhpaxmeprumu 00 2NHOKOKOpMuKoioia. Yepes iocymnocmi MOX*CIUBOCIT NPUSHAYEHHS
PeKoMOIHanmuux pakmopie pocmy y 0aHo2o nayicuma 0y 3acmoco8anuii HeCmaHOApmMuuL nioxio AKull
nonsieas y NPUHaA4eHHi YiaHokoOanaminy 8 KomMOiHayii 3 honie6or KUCIOMOI0, W0 8 KOMNILEKC 3 IHUUMU
3ax00amu 003801 HOPMATLIZY8AMU PIGeHb NEUKOYUMI8 ma mpomooyumie.

KarouoBi cioBa: nuBeprukynit, Qomiea kucmora, Jjeikonenis, SARS-CoV-2, cemncuc,
TPOMOOIUTOTICHIs, BiTamiH B 12.

Beryn BHUM CEIICHCOM, TPOMOOIIMTOIIEHIEIO Ta JICHKOTIe-
BHacmigok mepeHeceHOi KOpOHaBipycHOi Hi€ro Baxkoro ctymneHro Ha i COVID-19.
XBOpOOM MOXYTh 3aroCTPIOBATUCh XPOHIYHI Onuc BUNagKy
3aXBOPIOBaHHS a TAaKOK XIPypriyHa IaToNOTid, [Mamient I, 60 p., xBopie 3 28.08.22, konu

110 B EBHUX BUIAJKaX 3aKIHUYEThCSA CEIICUCOM 3’SBHJIOCH 3arajbHE HE3Iy)KaHHs, Oararopa3oBa
(Deng, 2022). JlikyBaHHs CETICUCY Y XIpYPTiYHUX Jiapes, MiBUINEHHs TeMIeparypu Tijaa. Hactym-
xBopux micist nepeseceHoro COVID-19 Ha ¢poHi  HI IHI Temmeparypa Tiia yTpuMyBajach Ha BH-
Ba)KKOi TPOMOOIIUTOIIEHIT Ta JISHKOIEeHi] € Henpo-  cokux udpax, 30epiranace miapes. 3 23.08.22
CTOIO KJIIHIYHOIO 3a7a4elo, 10 noTpedye HecTan- 1 mo 26.09.22 3naxomuscs B LPJI 3 mgiarHo3om
JapTHUX TiAXONiB, 0COOMMBO B TWUX BHUmankax, «llankomit XBopoba Kpona? HBK?» 26.09.22
KOJIM HEMAa€ MOXJIMBOCTI 3aCTOCYBATH MpenapaTu IpH MEPeBOJIi J0 1HIIOTO CTamioHapy OyB BHSIB-
pexomOinanTHUX (hakTopiB pocty (Liu, 2023). JIeHUH MO3UTUBHMI TecT Ha covid-19, micins yoro

Mera HanpaeieHui! B iH¢ekuiine BiggauienHs OKJI

[IpoananizyBaTu BHUNAIOK YCHIIIHOTO JiKy- M. KwneBa. 3 anamHe3y BiOMO NpO HasBHICTH
BaHHS MallieHTa 3 mnepdopaiiero IUBEpTUKYIa cynyTHboI matanorii: IXC: mocTiHbapKTHHIA
CHUTMOBHIHOI KHMIITKK OaKTepiaIbHUM Ta TPHOKO-  Kapaiockyiepos. CTEHO3YHUHI aTepOCKIepPO3 KO-
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ponapuux aptepiii (KBI' 22.06.22). Cran micns
crentyBanHs 3MIII. JIK(04.04.22). ®i6pumns-
is mepencepab, Napokcu3MmaiabHa (opma Bix
26.09.22. CHA2DS2-VASc — 26, HAS-BLED —
20. CH ITA ©K II. I'imeproniuna xBopo0a IllcT.,
3crt, pusuk 4. Takox Bimomo, mo 02.08.22 BHac-
nigok JTII OyB mepenom KicTOK 000X HHKHIX
KIHITIBOK.

[Ipu noctymieHH1 ckapru Ha 001 B KHUBOTI,
3y TTs Ta Jiapeto (nedexaris xo 8 p/a), remnepa-
Typy 38.2. 30.09.22 micins KOHCYAbTaIlii 3 racTpo-
€HTEPOJIOTOM Mpu3HaYeHo BaHKoMiluH 500 4p/n,
Metpaninazon 500 3p/a, cmexrty. 01.10.22 Bukiu-
KaHO YeproBOro Xipypra B 3B’sI3Ky 3 IO3UTHBHHU-
MU MIEPUTOHEATbHUMH CUMIITTOMaMu. byra BUKo-
Hana KT opraniB uepeBHoi nopoxxuunu (OYII)
3a pe3ynbpTaTamMu Kol 3armijo3peHo nepdopariro
MOPOXHHUCTOTO OPraHy, XBOPOTO TEPEBENICHO 10
XIpypri4yHoOro BIAJAUIEHHS JIJIsl ONEPaTUBHOIO Jii-
kyBaHHs. Omnepauist 01.10.2022: pesexuis cur-
MOTMOIIOHOT KHUIIKKA 3 MicueM nepdopailii, BH-
BEJICHHSIM KIHIIEBOI cUTMOCTOMH. BcTaHoBIeHO
niarHos micns omepariii: «/luBepTukyaspHa XBo-
poba TOBCTOI KHILIKH, YCKJIaJHEHOK mepdopa-
LI€I0 TUBEPTUKYITY CUTMOMOAIOHOI KUIIKH; PO3-
auTuil GiOpUHO3HO-THIHHUHN TiepuToHIT». Ilicns
MIPOBENICHHS OTEPATUBHOTO BTPYYaHHS XBOPOTO
nepeseaeno 1o BPIT indexuiiiHoro BimmineHHs
ne xBopuil nepedysaB a0 03.10.22, xonu Oyno
BUKJIMKAHO Xipypra Jijisi HOBTOPHOI KOHCYJbTAIl1
(mepuctasbTUKa BIJACYTHS, Ta3d HE BIAXOASTH,
cToMa He (PYHKIIIOHYE, >KMBIT MiITyTHHA, TTEpH-
TOHEaJ bHI CHUMNOTOMHU MO3uTHBHI). [licis koH-
Cynprauii 3 Xipyprom NPUHHATO pPILLIEHHS PO
MIPOBE/ICHHS EKCTPEHOr0 OMNEepPaTUBHOIO BTPY-
yanHsa. Omnepauis 03.10.2022: pemnanmaporomis,
caHallisg Ta JPEHYBaHHS YEPEBHOI MOPOXHHHH,
BiCIIepoJIi3, IHTYOAIliS TOHKOTO KuTeuyHuKa. Cirif
3a3HAYMUTH 110 B I[€ MOMEHT 3riAHO aHaIi31B a
came 3aranpHoro anami3dy kposi (3AK) ta Gak-
Tepiosoriunoro gociuipkenHs: 2.10.22: WBC
— 7.7 410°/n, HB — 102 r/n, PLT — 140 x 10°/n.
Bakrepionoriyae AOCTIKEHHSI BMICTY YepeBHOI
nopoxxkaran 03.10.22: 1) C.freundii 10° yytnusa
70 amikanuHy, meporieHemy. 2) K.pneumoniae
YyTAWBa JI0 aMiKallMHy, TaTi(aokcaiyuuy, Mepo-
neHeMy, e TpiakCcoHy.

Bukonano 3 miaHOBiI caHarii 4epeBHOi TO-
POXXHUHHM 3 IHTEpBaAJIOM y 2 100u, 3a pe3yibTara-
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MU OaKTEPIOJOTIYHOTO TOCTIIKEHHS 3 YEPEBHOT
nopoxxaunu 05.10.22: 1) C.freundii 107 wymimBa
0 aMikanuHy, MeporieHemy. 2) K.pneumoniae
YyTJIUBa /10 aMiKalMHy, rarigaokcaiuny, Mepo-
neHemy, e TpiakCoHy.

Hactynna mnnanoBa canamis 07.10.2022:
Bicuepomnis, miaHoBa caHaiis-2 Ta JpeHyBaHHS
yepeBHOi noposkaunau. Jlo 10.10.22 xBopwuii me-
pedyBaB y BPIT st XipypriuHux XBOpHX, Mic-
751 mepeBenenuid 10 x/B. 3 8.10.22 BimMivanack
HeraTWBHA JlabopaTopHa JWHAMIKA, SKa TOJIs-
raja y HapocTarouiil yeiikomnenii 3 6,2 x 10°/1
a0 1x 10%m (17.10.22) ta TpomOoumTOINEHIi 3
111 x 10%1 (3.10.22) mo 39 x 109/x (5.10.22) i
4 x 10%n (17.10.22). Ilpu yoMy B Talli€HTa HE
OyJ10 HISIKMX O3HaK TeMOPAriYHOTO CHHJIPOMY.

Ha ornsni 13.10.22 npuiiHATO pilIeHHsS Mpo
3MiHy TaKTHKM JIIKyBaHHsS : 3aMiHa aHTHOAKTe-
pianbHOI Teparlii 3riIH0 YyTIMBOCTI Ha OpakcoH
2 p/n B/B, BpaxOBYIOUM HH3bKY KUIBKICTH TPOM-
OOIMTIB BIAMIHUTH (JICHOKC Ta JONIATH JeKca-
MeTa3oH 8 mr 1p/n B/B. Memnepconany Oyio ka-
TETOPUYHO 3a00pOHEHO BBOAWTH AHAIBIIH IS
3HIDKEHHS TEMIIEPaTyPH Y 3B’ SI3KY 3 JISHKOIICHIETO.

14.10.22 mamieHTy Ha paHy BCTAHOBJIEHO
BAK-cucremy, Ta KOHCYJIbTOBAaHO IeéMaToJIOrOM,
MICJIsl YOTO BHECEH1 3MIHU LIOZ0 JUCTKA MPU3HA-
YEeHHsI Ta BCTAHOBIICHO J11arHO3 (BTOPUHHA TPOM-
OOILIMTOIEHIsI BaKKOTO CTYNEHIO TOKCUYHOTO Te-
He3y): BIIMIHUTHU KeiBep, 301IbIINTH 103yBaHHS
nexcameTa3zoHy 1o 12 mr B/B 1 p/a BpaHiii, gona-
TH JI0 JIIKyBaHHS eTaM3uiar 2Mi B/B 3 p/m.

16.10.22 I1/o pana: Buznauatorbcs piOpuHO-
Bl HalllapyBaHHS Ta HEKPOTHUYHO-THINHI JUISTHKU
arlOHEBPO3y Ta IMiIIIKIPHO-)KHPOBA KJIITKOBHHA
(IDKK).

17.10.22 mpoBeneHo 3aminy BAK-cucre-
mu. 3AK 17.10.22 — WBC 1,06 x 10°/n, PLT
4x10°n (16,14 x 10°/n1 3a DOHIO); MPOKAIb-
rutoHiH 0,591; CPb - 44,19; Ilicns orpumaHHsS
pesynbraTiB antubioTukorpamu Big 7.10.22 xBo-
pOMy MPOBENICHO 3aMiHy aHTHOIOTHKOTEparii Ha
komictuH 2 mutH. O] x 3p/n B/B.

19.10.22 npuitHATO pilIEHHS: 3Ba)KalOuu Ha
3HWKEHHSI KIUJIBKOCTI PETUKYJIOLHUTIB, TPOMOO-
LUTIB Y XBOPOTO Ta HEMOXIJIUBICTh 3aCTOCYBAaTH
npenapard peKOMOIHAHTHOTO JICHKOIIOETHHY Ta
TPOMOOTIOETUHY TPU3HAYUTH I1aHOKOOOIaMiH
0,05% 1 M B/B Ta omieBy KHCIOTY, XO4a €pUT-
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poIMTapH] MOKAa3HUKU HE BKa3yBaJIu Ha ACIIUAT
nux BitamiHiB. [IpokansiuTonin Big 19.10.22 —
4.45 — 1110 CBIAYUTH MPO MOYATOK CETICUCY.

20.10.22 BAK-anapar 3us10. [licns koHCYIb-
TaIil 3 reMaTolioroM PEKOMEHIOBAHO BiIMIHHTH
€TaM3mIaT Ta IeKCaMeTa30H, IPOJAOBKUTH aHTHOI-
OTUKOTEPAITIF0 KOJIOMIITUHOM (KOJICTUHOM), TIepe-
nuBaHHA epuTpouuTiB Ta I1C3 mo 1 mo3i 20.10.22
ta 21.10.22 24.10.22: 3AK: WBC 8,55 x 10%/x,
PLT 45 x 10°/n, peruxymnouutu 0,3%, IIOE 65;
[Ipokaneiutonin: 0,351; CPb: 122;.

Ha momenT 24.10.22 Hamifmm pe3ynbTaTtu
OakTepiaabHOTO JOCIIKEeHHS KpoBi Big 17.10.22
— Kl.pneumoniae 4ytnuBa 10 MOJIMIKCHHY-B,
KOJIICTUHY, - BCTaHOBJICHO JiarHO3 OakTepialib-
HUU CEIICHC.

28.10.22: Hopmauizamisi piBHA JICHKOLUTIB
7,87 x 10°/n, Ta TpombouuTiB 10 172 x 10°/1, pe-
tukynorutu 0,3%, ane 3HOBY 3pic piBEHb MPO-
KanbUTOHIHY 110 3.46 Hr/mi i CPB 1o 92.13 mr/m;
28.10.22: Yepes 3pocTaHHS PiBHIO MPOKAJIBIH-
TOHIHY BHpIIIEHO 3pOOWTH OakTepianbHEe JOCIi-
JDKEHHsI KpoBi, pe3ynsrar sxoro — Candida spp;
HE nuBnsuuch Ha 11e coctepiraeMo Hopmaisa-
1i10 piBHIB TPOMOOIHMTIB. BpaxoByroun cucteMHy
IpUOKOBY 1H(EKIIII0 MPUUHATO PIMICHHS T0JaTH
no mikyBaHHs ¢aykonazon 100 mr B/B 1 p/a. Ho
03.11.22 cran mnamieHta 3anuiiaBcs CTaOiITBHO
BXKUM 3 TIO3UTUBHOIO TWHAMIKOIO, TOKH 4epro-
BUM Xipyprom He OyJ0 IMOMIYEHO 3MiHM B MiCHs-
omnepariiHiii paHi, a came: pO3XO[KEHHS KpaiB
armoHeBpo3y. [leTni TOHKOT KHUIIKK CTasiHI € IHHAM
KOHIJIOMEPATOM MiX COO0I0 Ta KpasiMU allOHEBPO-
3y. Ilicast 4oro XBOpoMy PEKOMEHJIOBAHO OIepa-
TUBHE BTPYYaHHS 4epe3 HasBHICTb €BEHTEpaLlii.
Onmnepanis Bix 03.11.22 - HakIagaHHA BTOPUHHHUX
mBiB. Jlo 11.11.22 cnocrepiranocs 3arajibHe To-
KpallleHHs] CaMOIOYyTTS XBOPOro, 3 /O paHu
MOMIpHI CepO3Hi BUIUIEHHS. Y 3B’S3KY 13 pe3yib-
TaraMu OaKTepiaJbHOTO MOCIHIIKEHHS KPOB1 BiJl
09.11.22: — Candida spp. 1o 1iKyBaHHS 10aBaBCs
iTpakonason 100 mr 2 p/na, micrarun 1 Tabn. 3 p/n.

3 17.11.22 cran nauieHTa IpOJOBXKYBaB CTa-
OUTPHO MOKpAIyBaTHCh, B TOMY YHCHIi 1 1O pe-
syapraram ananizie RBC 2,67 x 10'"/n, WBC
12,95 x 10°/n , PLT-378 x 10°/1 Tomy 21.11.22
XBOPOTO BUITUCAHO Ha aMOyJlaTOpHE JIIKyBaHHS B
CEepPEeIHbOMY CTYIEHIO TSHKKOCTI 3 MO3UTHUBHOIO
JIIMHAMIKOIO.
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PesyabTaTn T2 00rOBOpEHHA

XBOpuil NOCTYNHUB B XipypriuyHe BiJiJICHHS B
TSHKKOMY CTaHi, 110 MOB’3aHO 3 IHTOKCHKAIIIEIO.
CrpUYMHEHOIO KaJIOBUM ITEPUTOHITOM BHACIIITOK
nepdoparlii TUBEPTUKYJIa CUTMOBHUIHOI KHUIIIKU
Ha ¢oHi cynmyTHboi narosorii: IXC: nocrindapk-
THUHN Kapaiockiepo3. CTeHo3yrouuil arepockiie-
po3 xopoHapuux aptepiii (KBI' 22.06.22). Cran
micast crentyBanHs 3MIITL. JIK(04.04.22). ®i6-
pWIIALISL TIepelcepib, MapoKcu3MaibHa (opma
Bi7126.09.22. CHA2DS2-VASc—26, HAS-BLED
—26. CH ITIA ©K II. I'ineproniuna xsopooa IllcT.,
3cr, pusuk 4. KoponaBipycHa XxBopoOa TSKKOTO
nepebiry, 3 IpUBOAY SKOi MAIEHT 1 3HAXOIUBCS
B iH}ekmiiHii peanimanii. [lepdoparist guBep-
TUKYJTa CATMOBH/THOI KUIIIKH y XBOPHX 3 KOPOHA-
BIPYCHOIO XBOpPOOOIO € BaXXKUM YCKJIaJHEHHSM,
SKe 3a JITepaTypHUMH JaHUMU Ma€ BHUCOKY Jie-
TaJIbHICTh BHACIIJIOK 30UIBIICHHS PU3HUKY PO3-
BHUTKY CEIICHCY Ta TPOMOOEMOOJIYHUX YCKIIaJI-
HeHb B micisionepauiiiHomy nepioai (Cirocchi,
2021; Deng, 2022; Patel, 2020).

B pannbomy micnsonepauidiHoMy mepiofi
micis nmepdoparii AUBEPTUKYIA TOBCTOT KHUIIKU
Ta MOCIIAYIOUNX OmNepalliii, cTaH malieHTa 3a1m-
IaBCs BAXKUM, KJIHIYHO 11€ MPOSBISIOCH T'eK-
TAYHOIO JIMXOMaHKOI0 710 38,6°C, ToMy Meepco-
HaJ JIs 3HWOKCHHS TeMIlepaTypu poOHB 1H €Kil
aHaJbTiHy 3 auMenposoM, Bxe 03.10.2022 mo-
KeMo 0auuTH HapOCTarouy JEHKOIMEH 0 Ta TPOM-
OOIIMTONEHII0, 1[0 B JAHOMY BUMAJKY CBIIYUTH
PO MIETOTOKCUYHUN e(heKT MeTami30Iy HaTpito
Ta MOYaTOK PO3BUTKY CercUcy. MieTOTOKCUYHUN
eeKkT MeTaMmi3oy CHPUYUHSE JIETATbHICTh B
16% BHUIMAIKIB 1 € TUM YCKIIQICHHSIM, SIKE CIIPHYH-
HUJIO 0OMEXEHHS OT0 BUKOPUCTAHHS B OLIBIIO-
cti eBporneicbkux kpaid (Hoffmann, 2020) Ban-
KOMIITMH 1 METpaHiAa30J1 3aMiHEHO Ha OpaKCOH,
3TiJTHO OCTAHHIM pe3ybTaTaM 0aKTepioNOTTUHUX
JIOCHIKEHb, (prieHOKC 1110 OyB MpU3HAYCHUHA IS
npodIaKTUKH TPOMOOEMOOTIUYHIX YCKIIaJHEHb
OyB BiIMiHEHHUH BIAMIHUTH uYepe3 TPOMOOLUTO-
neHito. Jlns crumynsanii jeiikonoe3y OyB goma-
HUHU JekcameTa3oH 8 Mr 1p/m B/B edekT sKoro
Py METaMi30JI-IHAYKOBAaHOMY arpaHyJIoluTO-
31 onucanuii B miteparypi (Hamada, 1981; Liu,
2023). 14.10.22 mamieHTy Ha paHy BCTaHOBJICHO
BAK-cucremy, Ta KOHCYJIBTOBAaHO I€MAaTOJIOTOM,
IICJIsl YOTO BHECEH1 3MIHU LIOZ0 JUCTKA MPU3HA-
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YEHHS Ta BCTAHOBJIEHO J11arHO3 (BTOPUHHA TPOM-
OOLMTOIEHIS BaXXKOTO CTYNEHIO TOKCUYHOTO Te-
He3y): BIAMIHUTH KeiBep, 301IbIINUTH JO3yBaHHS
nexcameTa3oHy 1o 12mr B/B 1 p/n BpaHiii, fogatu
70 11/m eram3uiiat 2mi B/B 3 p/a. Jlana tepamis He
Jana IMBUAKOTO Ta JOCTAaTHHOTO e(dekTy, Hapo-
cTasia JeUKOIeHis 1 TPOMOOIUTOIIeH s, aHTHO10-
TUKOTEpaIito Oys0 3aMiHEHO Ha KOJIICTHH, 3T1IHO
OCTaHHBOTO OAaKTEPIAIOTTYHOTO JAOCIIIKEHHS.
Aujte ¢l 3a3Ha4uTH 1110 cTaHoM Ha 19.10.22 cno-
CTEpiraeTbcs MO3UTHUBHA JUHAMIKA Y HAPOCTaHHI
ne#konuTis, 3 1 x10%/1(17.10.22) 10 6,87 x 10°/n
(19.10.22), mo 3 omHOro OOKY CBITYUTH PO
yCHIIIHE CTUMYITIOBaHHS MapOCTKY KICTKOBOTO
MO3Ky JEKCaMEeTa30HOM, a 3 1HILIOTOo MicIsi aHa-
73y Ha mpokaneiuToHiH Ta CPB, mpoBeaenoro
JOCIIJHKEHHS KPOBI, CTa€ 3pO3yMiJIO, IO 1€ IMiJI-
BUIIIEHHS TIOB’sI3aHE 3 HAMAaraHHSMU OpTaHi3My
nojonaru cencuc, Bukiaukanuii Kl.pneumoniae,
10 4yTJIMBa A0 MOJiMiKCHHY B, komictumny, Mi-
HOIMKIIIHY, edTra3igumy/aBibakramy. 19.10.22
MIPUAHSATO PIIIEHHS 3BA)KAFOUX HA 3HUKEHHS K1JTb-
KOCTI PETUKYJIOIUTIB, TOJIaTH 0 JI/TI IIIaHOKOOO-
namin 0,05% 1 mu B/B Ta (omnieBy KUCIIOTY, 11O €
MPUKJIAIOM HECTAaHAAPTHOTO MiJIXOMy, OCKIIbKU
MOAIOHUX NaHUX PO 3aCTOCYBAaHHA I[laHOKOOa-
JOMiHY B JiTeparypi Mu He 3Hainuid. [lokazamu
JI0 3aCTOCYBaHHS IIMX TpenapariB € Meranoomiac-
Ha aHeMisl, [0 € HACIIIKOM TinoBitamino3y. Ox-
Hak BizloMo 1m0 B12 akTuBHO mpuiimae ydacTp B
cuntesi JJHK (Moll, R., & Davis, B. 2017), Tomy
MPUITYCTUIIH, 110 Pa30M 3 CTUMYJIOBAHHSAM €pH-
TPOLIUTAPHOTO MApPOCTKy Oyle CTHMYJIOBATUCH
1 MI€JIOMOe3 a TaKOXK YTBOPEHHS TPOMOOIIHMTIB.
B kiHneBoMy pe3yibTaTi e Jano MO3UTUBHUMN
edekt. Bapro 3a3HaumTH, 10 JUIS JKyBaHHS
JeWKoreHii 1 TPOMOOIUTONEHIi AOIIBHO 3aCTO-
COBYBAaTH MpemnapaTd pPeKOMOIHAHTHOTO JeHKO-
noetuHy Ta Tpombonoernny (Gonzalez-Lopez &
Provan, 2022; Lorenzo-Villalba, 2020), ane B Ha-
IOMY BUTIAAKY JIJISL JAHOTO IMaIliEHTa BOHU OyIIu
HEIOCTYNMHUMH. J[MHamika 3MIHM pIBHS JIEHKO-
IIUTIB Ta TPOMOOITUTIB BigoOpakeHa Ha puc.l Ta
puc. 2.

3aranbpHUN CTaH Mali€HTa IOKPAIINBCS Ta BKE
He OyB KPUTUYHUM, IIPU LBOMY CIIiJ] 3a3HAYUTH,
0 pi3Kl MiAHOMU TeMIepaTrypu MNPOAOBKYBaJIU
TypOyBaru namienta romy 24.10.22 aHanizu B3sum
noBTOpHO — BUsiBIeHO picT Candida spp. B KpoBi,
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Puc. 2. [lunamika piBHsI TPOMOOIUTIB
Ha QoHI JIIKyBaHHS

BCTAHOBJICHO J11arHO3 «TPUOKOBHI CETICHC)» TIPHU-
3Ha4yeHo ¢uykonazon 100 mr /B xp 1 p/n. B ueit
4ac Mic/IsIonepariiHi paHd XBOPOTO BXKE POTITOM
OCTaHHIX 2 THKHIB HE 3ar0I0BAIUCh, HE JUBIAYNCH
Ha BAK tepamnito, [IDKK Ta anmoHeBpo3 HEKpOTH3Y-
BAJIUCh, TIPOBEICHI HEKPOCKTOMIi HE JOTIOMOTIIH,
a 03.11.22 BUHUMKIIO YCKJIaIHEHHS — €BEHTEpaIlisl.
[Ticns MOBTOPHOTO YIIMBAaHHS HEpPeIHbOT YepeB-
HOI CTIHKM I10YaJIOCh 3aKUBJICHHS paHU. Takox
Jlana Mo3UTUBHUHN epeKT MpoTUrpruOKoBa Tepartis,
CIOCTEpIraiocsl 3arajbHe MOKpPAIIEHHS CaMOIIOo-
9yTTS XBOPOTO, HOpMali3yBajlach TeMIeparypa
Tija. Y 3B’S3Ky 13 pe3y/bTaraMu 0akTepiaibHOTO
nocnimkenns kposi Bix 09.11.22: — Candida spp.,
ajie B MEHIIIH KUTBKOCTI, JI0 JIIKYBaHHsI JT0/1aJIH 1T-
paxonazon 100 mr 2p/n, nicratun 1 tabn. 3 p/md.
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[Ticas doro craH marieHTa BOPOMOBXK 2 THXKHIB 3aKIHYMBCS OaKTepiaIbHUM Ta TPUOKOBUM Cell-
MOKpaIIMBCs, 1 Horo Oyno BUMUCAHO HAa amMOyJaa- CHCOM.
TOpPHE JIIKyBaHHSI. Cencuc y marieHTa CIpUYUHUB BKpail BaXXKy
TakuM 4YWHOM y JaHOTO Mali€HTa Ha T JICHKONEHII0 Ta TPOMOOIMTOIEHIIO, JIIKyBaHHS
COVID-19 Bunukia mepdopallis JUBEPTHKYIA KO BUMAarajio HECTaHIAPTHOTO IMiIX0My — a came
CUTMOBHMJHOI KHIIKH, L0 YCKJIAQAHWUJIACH MEPU- CTUMYIIOBAaHHSA KiCTKOBOTO MO3KY 3a JOIIOMOTOIO
TOHITOM Ta CETICUCOM, CTIOYaTKy OakTepiaJbHUM, IliaHOKoOajmamiHy Ta (Oi€BOi KHUCIOTH MPH Bif-
notim rpudkoBuM. Ha ¢oni mpoBeneHoi koncep- cytHocTi o3Hak B12 — ¢omieBogedinutHoi anemii.

BaTHUBHOI Tepamii B mepes 1 micasonepamiiHoMy dDinaHCyBaHHS

Mepiofi Ta YaCTOTO 3aCTOCYBAHHS HECTEPOITHHUX JlaHe nociipKeHHs. He OTPUMAJIO 30BHINTHBO-
MpOoTHU3aNaIbHUX TIPErapaTiB, 30KpeMa MeTaMi- To ¢iHaHCYBaHHS

30JIy HaTPil0 Y XBOPOTO PO3BUHYIACH Ba)KKa JIeH- Konduikr inTepecin

KOTIEH1sI Ta TPOMOOITUTOIICHISI, 10 OYJTH YaCTKOBO Kondumikty iHTEepeciB y Oyab-sikiid Gpopmi Bij-
pedpakTepHUMU 10 TIIOKOKOpTUKOiniB. HasB- cyTHiil.

HICTh CEIICHUCY TaKOXX 0OMEeXyBajia 3aCTOCYBaH- 3roga Ha nmyoOJikaniro

HS1 TIIIOKOKOPTHUKO11iB, TOMY MU BiJIMOBHIIUCH BiJl 3rozy Ha myOiKaIiio BiJ Mali€eHTa OTPUMAHO.
MTOTAJIBIIIOTO TX 3aCTOCYBAaHHS Ta JUIsl CTUMYJISIT T ORCID ID Ta BHeCOK aBTOpiB

reMOoIoe3y MPU3HAYMIH [[iIaHOKOOaIaMiH B KOM- 0000-0002-0458-8441(A, B, C, D) Nikita

OiHarii 3 oaieBOI0 KUCIOTOM, IO B KOMIUIEKCi Martyniuk

3 IHIIMMH 3aXO0/aMH J03BOJIWJIM HOpMalli3yBaTu 0000-0002-2215-3978 (A, C, E, F) Pavlo Byk
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Case of successful treatment of a patient suffering from diverticulitis
of sigmoid intestine with perforation, bacterial and fungal sepsis,
severe Thrombocytopenia and Leukopenia as complication of Covid-19
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Abstract: described here is a case of successful treatment of a patient, previously ill with Covid-19,
suffering from diverticular disease of sigmoid intestine with perforation that was later complicated by
peritonitis, bacterial sepsis and candidal sepsis. Due to the conservative therapy in the preoperational
and postoperative period and frequent usage of non-steroid anti-inflammatory drug Metamizole, patient
has developed a severe case of Leukopenia and Thrombocytopenia which were partially refractory to-
wards glucocorticoids. In lieu of lack of patient s capability to afford treatment with recombinant human
growth factors drugs, an alternative non-standard method of treatment was utilized. It included usage
of Vitamin B12 + Folic Acid and other types of therapy, which allowed us to normalize leukocyte and
thrombocyte levels.

Kumrouosi cioBa: Diverticulitis, Folic Acid, Leukopenia, SARS-Cov-2, Sepsis, Thrombocytopenia,
Vitamin B 12.
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D dimer as Biomarker for Covid-19 severity
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Abstract: Coronavirus infectious disease 2019 (COVID-19) infections, a highly coagulative and in-
flammatory state, predispose patients to arterial and venous thrombotic events due to platelet activation,
endothelial dysfunction, and stasis. There are several reasons why elevated levels of D-dimer indicate
the severity of the disease. This review paper aims to revise the significance of D-dimer levels in the
covid-19. Thus, according to the studies, the increase in D-dimer level was significantly associated with
the severity of the disease's course and the mortality rate. Moreover, in the case of mortality of hospi-
talized patients, a very high level of D-dimer is detected, which confirms that D-dimer can be used as a
valuable biomarker for evaluating clinical outcomes in patients with Covid-19.

Keywords: COVID-19, Biomarkers, Severity, Comorbidity, Mortality

Introduction

Biomarkers are quantitative values that mirror
the pathogenesis of the disease and help physicians
identify the prognosis ofthe disease. They help public
health specialists to develop treatment algorithms,
accordingly differentiate the moderate to severely
ill patients, and permit the adequate and appropriate
allotment of healthcare resources and funds to
eliminate the disease. Coronavirus infectious
disease 2019 (COVID-19) infections, a highly
coagulative and inflammatory state, predispose
patients to arterial and venous thrombotic events
due to platelet activation, endothelial dysfunction,
and stasis. Recent evidence of a highly inflammatory
condition during severe COVID-19 infection has
encouraged investigations for specific biomarkers
and their relationship with disease evolution. There
are several reasons why elevated levels of D-dimer
indicate the severity of the disease. Possible theories
suggest the aggravated inflammatory response and
inadequate anti-inflammatory response, which

could cause a dysfunctional endothelial state
leading to a prothrombotic state or simply the fact
that patients with severe COVID-19 were often
older aged and had co-morbidities which again
created a hypercoagulable state (Wong et al.,
2021). 58% of COVID-19 patients’ autopsy have
shown death due to pulmonary embolism or venous
thrombosis, while 70% of patients died due to DIC
((Tang, Li, et al., 2020),(Wichmann et al., 2020)).
In current clinical practice, dimer levels are used
as a biomarker for DIC and for estimation and
early diagnosis of Deep Vein Thrombosis (DVT).
Average D Dimer levels in infected patients are
0.9mg/l and 36% of COVID-19-infected patients
have a value greater than mentioned (Guan et al.,
2020). In this article, we explore D dimer levels and
its relation to comorbidities, prognosis, mortality,
and future scope as a biomarker in clinical settings.
D-Dimer is a fibrin degradation product used as a
biomarker for the pro thrombotic state. Its levels
were not used as a biomarker previously for
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bacterial or viral infections. Since the outbreak of
Covid 19, D dimer has been used as a potential
biomarker for prognosis and treatment management
in clinical settings. D dimer levels are significantly
increased in critical or severe patients compared to
mild/moderate patients indicating markedly high
inflammation and consumptive coagulation state (J.
Zhang et al., 2020). Based on the abovementioned,
in this review paper, we aimed to revise D-dimer’s
significance level in the covid-19.

Comorbidities associated with D dimer levels

Patients with severe COVID-19 associated with
co-morbidities (such as hypertension, heart disease,
diabetes etc.) often had induced coagulopathy and
excessive fibrinolysis, leading to increased blood-
dimer levels. D-dimer levels increased up until the
death of the patient. This was also accompanied by
reduced plateletcounts (Y. Lietal.,2020). Similarly,
patients admitted to the hospital with coronavirus
infection and with D-dimer levels >2.0pg/mL had
a higher prevalence of the abovementioned co-
morbidities. They also reported increased levels of
C-reactive protein, neutrophils, prothrombin time,
and reduced haemoglobin levels, lymphocyte, and
platelets. And more than 90% of patients with
levels >2.0pug/mL died (L. Zhang et al., 2020).
Thus, elevated D-dimer levels have now become
a common feature that can correlate with the
severity and mortality associated with the disease
and could be used as a marker to differentiate
between COVID-19 patients. It can also serve as
an independent biomarker to predict the course
of the disease. Diabetes is one of the gravest and
most common co-morbidity in the world. When
uncontrolled hyperglycemia is combined with
COVID-19, the debilitating effects of both these
diseases could possibly synergize and create a poor
outcome for the patient. This is due to the fact that
diabetes patients often have a deficient immune
system and its responses. Apart from this, the
ongoing slow rate inflammation makes the patients
very likely to have a cytokine storm which in turn
could lead to a thrombotic event. D-dimer levels
can help us assess the criticality of COVID-19
infected diabetic patients (Apicella et al., 2020).
In an observational study, the analysis of D-dimer
levels was compared between diabetic and non-
diabetic patients. Both groups included COVID-19
infected patients with a moderate to severe level
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of the infection. D-dimer levels in patients with
moderate COVID-19 infection were found to be
statistically significant (p=0.041) (Mishra et al.,
2020). Henceforth, it is very likely that moderate
to severe infections could lead to coagulopathy and
miserable outcomes in diabetic patients.

An excellent example of adverse outcomes
and comorbidities of raised D dimer is illustrated
by Berger et al., a retrospective study of 2377
Covid 19 infected patients admitted in 4 New York
hospitals from March 2020- May 2020. D dimer
levels are measured at admission and routinely for
admitted patients. Results noted are as follows, At
admission, 76% (1823) patients had D dimer levels
more than 0.23 pg/ml (230 ng/ml) and among them
37.8% (899) of study patients had critical illness
requiring ICU (intensive care unit) admissions,
26.1% (620) required mechanical ventilation,
17.2% (410) suffered from a thrombotic event such
as Deep Venous Thrombosis (DVT), Pulmonary
Embolism (PE), myocardial infarction, ischemic
stroke and lastly 36.8% (871) developed acute
kidney injury (AKI). Hence comparing patients
with elevated D dimer levels to normal levels,
increased risk of mechanical ventilation (29.9%
vs 13.9%), AKI (42.4% vs 19.0%) and greater risk
of thrombotic event (19.4% vs 10.2%) were noted.
This concludes patients having initial elevated D
dimer levels i.e., 43.9% of patients are at greater
risk of developing of adverse outcomes compared
to patients with normal levels (18.5%) at admission.

The same study also concludes that D dimer
elevated levels at admission is found to be
independently associated, irrespective of age,
gender, sex, and preexisting illness, with adverse
clinical outcome risk. This can be noted for two
significant and serious complication, AKI, and
thrombotic events. The higher the levels of D
dimer in Covid 19 patients at admission, the higher
the risk of AKI and thrombosis while admitted.
Another trend this study noticed is fluctuating D
dimer levels with disease progression. D dimer
levels initially rises until Day 5 of admission, where
it peaks and then progressively plateaus at higher
levels than at admission but lower than peak during
course of illness. For example, average D dimer
levels at admissions were 0.387 pg/ml (387 ng/ml)
with peak of about 0.767 ug/ml (767 ng/ml) at
5th day of admission. Hence the magnitude of
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peak is also an independently associated with
comorbidities.

Relationship of D dimer levels and clinical
outcomes can also be studied. Regardless of factors
such as age, sex, preexisting illness, mortality rates
were much higher with higher D dimer readings.
Risk of mortality were as follows, Patients with
levels 0.23-0.50 pg/ml (230-500 ng/ml) were 1.7
times more at risk, levels at range 0.5-2.0 pg/ml
(500-2000 ng/ml) were at 2.3 times at risk and
very high levels of > 2.0 pg/ml (2000 ng/ml) were
at maximum risk of about 4.2 times compared
to patients with normal admission levels. With
higher peak D dimer, mortality risk also increases
proportionately. 301 Patients with highest peak
D Dimer levels during the study (> 10.0 pg/ml
(10,000 ng/ml)), 60% (182 patients) died. Hence
Mortality rate was much higher in patients with
high D dimer levels at admission (29.9%) than
patients with normal D dimer levels (10.8%) and
proving levels of D dimer is independently linked
with risk of mortality and poor outcome (Berger et
al., 2020).

D dimer and DIC development

Liu et al. suggested that the development of
viral sepsis plays a pivotal role in the COVID-19
mechanism. SARS-CoV-2 could induce sepsis
independently of secondary bacterial or fungal
infections (Li et al., 2020). Patil et al. proposed
that the virus itself is likely responsible for
inducing a sepsis syndrome through various
potential mechanisms, such as 1) immune system
dysregulation, 2) respiratory dysfunction leading
to hypoxemia, and 3) metabolic acidosis resulting
from circulatory problems.(Patil et al., 2021)
Liu et al. emphasized that severe infections of
COVID-19 lead to varying degrees of damage to
organs along with laboratory abnormalities such
Lymphocytopenia, thrombocytopenia, elevated
levels of D-dimer, CRP, liver and myocardial
enzymes, and increased cytokine levels. These
similarities to bacterial infection-induced sepsis
led to suggestions that severe COVID-19 exhibits
all the characteristic features of sepsis, including
a specific viral pathogen, thereby warranting its
consideration as viral-induced sepsis.(Kog¢ak Tufan
et al., 2021). Most cases of coronavirus infection
develop into sepsis, causing a widespread organ
damage. This sepsis in turn leads to a cytokine
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storm leading to the activation of endothelial cells
which causes excessive activation of platelets and
fibrinolysis and eventually leads to DIC (Kitchens,
2009). A similar study in Asia concluded that
patients who died due to coronavirus infection
had higher levels of D-dimer, Fibrin degradation
product (FDP), longer Prothrombin time (PT) and
activated partial thromboplastin time (aPTT) when
compared with the alive and infected patients on
admission to the hospital (p<.05). Not only that,
a large chunk of patients who died had met the
criteria for disseminated intravascular coagulation
(DIC) in the hospital. DIC criteria are based on
platelet count, D-dimer levels, fibrinogen and
prolonged PT time. More than 85% of the patients
who met the DIC criteria had levels >3.0 pg/mL.
The patients had a median age of 54.1 years. The
levels of D-dimer were measured for 14 days at
an interval of 3 days during the patient’s hospital
stay. In the later stages of coronavirus infection,
D-dimer levels were mild to severely elevated,
which indicated that there was activation of
coagulation and fibrinolysis secondary to viral
infection that led to the death of the patients.
D-dimer levels could possibly help us assess the
prognosis of the disease when measured during
the initial stages of the infection (Tang, Li, et al.,
2020).

D dimer and Thrombotic Complications

Levels at admission can predict those at high
risk for developing venous thromboembolism and
help strategically reduce and early manage such
patients (Nauka et al., 2021). It is proposed that
D dimer levels greater than 1.5mg/L may serve
as a biomarker to detect the occurrence of Venous
Thromboembolism (VTE) in infected patients
with a sensitivity of 85% and specificity of 88.5%
(Bikdeli et al., 2020).

Sepsis and Pneumonia

Sepsis is a medical condition characterized by
a dysregulated response to infection, traditionally
associated with bacterial and fungal pathogens.
Historically, viruses have not been as prominently
linked to the development of sepsis. However,
this paradigm has shifted recently due to the
emergence of the COVID-19 pandemic, resulting
in a significant impact on the medical literature and
the discourse surrounding sepsis. The COVID-19
pandemic has prompted a reassessment of existing
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medical definitions and concepts, particularly in the
context of sepsis. This reevaluation is necessitated
by the identification of a novel etiologic agent, the
SARS-CoV-2 virus. (Kocak Tufan et al., 2021)

In recent times, there has been a notable
emphasis on the association between sepsis
and COVID-19. Some researchers argue
that individuals with severe and critically ill
COVID-19 meet the diagnostic criteria for sepsis
and septic shock as outlined in the Sepsis-3
International Consensus. (Singer et al., 2016, Li
et al., 2020) Consequently, use of the term 'viral
sepsis' rather than the terms 'severe and critical
illness' is more accurately describing these cases.
This terminology shift underscores the importance
of acknowledging SARS-CoV-2 as a causative
agent in sepsis and highlights the need to adapt
our understanding of sepsis in the face of evolving
medical knowledge. D dimer levels can be used in
COVID-19 patients as a biomarker for sepsis and
pneumonia. In a cohort study done in Colombia,
Patients with high admission day D dimer levels
above 2409 ng/mL and suffering from sepsis had
higher 28-day mortality proving as an independent
indicator for mortality (Rodelo etal.,2012). Similar
observation was noted for severe community-
acquired pneumonia; higher levels may predict
severity (Bikdeli et al., 2020). Majority of the
COVID-19 patients who suffered from pneumonia
developed acute respiratory distress syndrome
(ARDS) and presented with dyspnea, cough, fever
and existing co-morbidities. The median age of the
patients were 51 years and a larger part were men.
Amongst them, more than 50% of the patients
reported mortality due to ARDS. The risk factors
leading to ARDS's development and progression
were increased age, neutrophil count and deranged
coagulation profile (elevated D-dimer levels).
Therefore, all these factors created a greater risk
for the patient, resulting in a weak immunologic
response. Also, there was a statistical difference
of D-dimer levels in between ARDS patients
who died and survived (difference, 2.10 pg/mL;
95% CI, 0.89-5.27 ng/mL; P=.001). As patients
who died due to ARDS had significantly elevated
D-dimer levels, measuring D-dimer levels in the
early stage of the disease can be an inexpensive
way to predict the severity and the mortality
associated with the disease (Wu et al., 2020).
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Hematological aspects of D dimer

The value of D-dimer is often considered as the
most sensitive markers to identify the hematological
aspects associated with COVID-19 infection.
These levels indicate a high chance of development
and activity of a thrombus. Consequently, the
prophylactic use of low molecular weight heparin
(LMWH) and unfractionated heparin (UFH) is
associated with lower deaths in severe COVID-19
patients (Tang, Bai, et al., 2020). The International
Society of Thrombosis and Hemostasis (ISTH)
advocates the usage of prophylaxis for thrombolysis
in patients with COVID-19 infection who need to
be admitted to the hospital (Thachil et al., 2020).
Han et. Al. reported that the levels of D-dimer,
fibrin degradation products (FDP), and fibrinogen
(FIB) was significantly higher in coronavirus-
infected patients than compared to the healthy
control (5.02 vs. 2.90 g/L, p<0.001). Also reported
that severe COVID-19 cases had a higher level of
D-dimer when compared with milder COVID-19
cases (5.59 vs. 5.10 g/L, p< 0.01). The controls
also reported a lower prothrombin time activity and
Antithrombin values (p <0.001). Overall, routinely
monitoring D-dimer levels can help us identify the
deranged values of the coagulogram in patients
infected with coronavirus (Han et al., 2020).

Therefore, it can be concluded that, (a) D dimer
testing can be helpful for triaging Covid 19 patients
in hospital settings and (b), monitoring levels
during first few weeks of hospital admission can
improve clinical outcomes.

Serial D-dimer measurements can help us
triage the coronavirus infected patient, providing
ease of follow up and treatment for the patient.
This was demonstrated by an observational study
conducted in China. The levels of D-dimer were
measured serially on Day 1,3 and 28 since the
day of the patient’s hospital admission. When
D-dimer levels were measured on Day 1 and
compared with the mortality after Day 28; it was
reported that the levels had a survival sensitivity
of 87% (95% CI = 86% to 89%) and a positive
predictive value of 93% (95% CI = 92% to 95%).
Similarly, the D-dimer levels on Day 3 showed a
strong correlation of normal D-dimer values with
that of the patient's survival. The sensitivity 76%
(95% CI = 75% to 77%), positive predictive value
was 98% (95% CI = 96% to 99%), specificity was
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83% (95% CI = 72% to 91%), and the negative
predictive value was 28% (95% CI = 24% to
30%). Thus, a normal D-dimer value can help us
predict the patient's mortality and guide us in triage
of the patient, which can help us in smooth and
frictionless patient surveillance (C. Li et al., 2020).

Although the concrete evidence of elevated
D-dimer levels associated with coronavirus remain
yet to be elucidated. More newer studies from
North America and Europe have displayed that
retrospectively analyzing the D-dimer levels in post
COVID-19 patients can help us understand some
patterns of D-dimer as an important biomarker.
In a study of 150 patients who were diagnosed
with positive SARS-COV-2, with majority
being females, white ethnicity, mean age of 47.3
years and with a median comorbidity count of 1
(interquartile range [IQR] 0-2); It was noted that
25% of the patients had elevated D-dimer levels
even 4 months post the infection. These higher
levels were associated with patients who required
admission to the hospital during severe coronavirus
infection compared to the milder disease and were
aged >50 years (p <.001) and in those patients who
had existing co-morbidities (comorbidity count - z
2.03p<.001). All in all, constant elevated D-dimer
levels are often associated with severe acute illness
and in elderly patients (Townsend et al., 2021).
Investigation of Sakka et al., recommended that
levels of D-dimer could be useful in sorting the
COVID-19 patients at the time of admission,
which can be more helpful in efficiently managing
clinically severe patients (Sakka et al., 2020).

D dimer levels and Mortality Risk

In a meta-analysis by Shah et al demonstrated
that, D dimer levels more than 0.5mg/l had twice
high risk of developing the serious clinical disease
(P <0.001) and four times higher risk of mortality
compared to patients with lower levels (Shah et al.,
2020). Studies have shown that patients with high
admission day D dimer levels are at high risk for
in hospital mortality and poor prognosis (Poudel et
al., 2021). With D dimer levels >1 pug/mL patients
have showed significant mortality (18 times)
compared to survivors with lower levels (Zhou
et al., 2020). Abnormal D-dimer levels and the
biomarkers mentioned above were independently
associated with below par outcomes in patients
infected with coronavirus. Higher D-dimer levels
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of >0.5mg/L were corelated with three times the
risk for poor outcomes (pooled-OR: 3.39; 95% CI:
2.66—4.33; p<0.00001). These poor outcomes were
defined as intensive care unit admission (ICU), very
low oxygen saturation (<90%), hospital admission,
use of mechanical ventilation and even death.
Henceforth, we can demonstrate that biomarkers
such as D-dimer are beneficial and can help us see
the adverse outcomes associated with COVID-19
infection (J. Zhang et al., 2020).

Furthermore, covid infection increases the risk
of a thrombotic event in patients. Thus, D dimer
levels can be used to monitor disease progression
in high-risk prothrombotic complications such
as pulmonary and venous thromboembolism,
thus initiating early treatment. D Dimer testing
is a relatively inexpensive laboratory testing
and, with many clinical studies, has proved to be
a sufficient biomarker in predicting outcomes;
thus, its incorporation in routine testing can be
proven helpful in managing high-risk patients and
reducing high-risk mortality.
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Anomauisa: xoponagipycua ingexyia 2019 (COVID-19), zinepkoacynayiss ma 3ananvHi npoyecu,
CXUNAIOMb  NAYIEHMI8 00 apmepianbHUX [ BeHO3ZHUX MPOMOOMUYHUX NOOIU Uepe3 aKmueayiro
mpomboyumie, enoomenianvhy OucGynxyiro ma cmas. IcHye Kintbka 03HAK, 3a AKUMU NIOBULYeHULL PIGEHD
D-oumepy cgiouums npo maxjckicmo 3axeoproéans. Lla oznadosa cmamms mae Ha Memi nepecisaHymu
sHayenus pisHie D-oumepy npu COVID-19. Takum uunom, 32i0H0 3 00CTIOHCEHHAMU, NIOBUUEHHSL PIGHS
D-oumepy 6yno cymmego nog'sizamne 3 maxjckicmio nepedicy 3axe0pro8aHHs ma piGHeM CMepmHOCHII.
Kpim moeo, y sunaoxy cmepmnocmi 20Cnimanizo8anux nayicHmia UABIIEMbCs Oyiice 8UCOKULL PiBeHb
D-oumepy, wo niomeepoxcye, wo D-0umep modice Oymu eukopucmanuii K YyiHHUtl Oiomapkep ons OYiHKu
KIiHIuHUX pe3ynomamis y nayienmis 3 Covid-19.
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Abstract. one of the irritable bowel syndrome with diarrhea (IBS-D) mechanisms of development is
bile acids (BA) malabsorption (BAM). The promising new therapeutic approach for BAM — probiotic
bacteria producing bile salt hydrolase (BSH). The aim of the study was to compare the effect of multi-
strain probiotic and cholestyramine combination with cholestyramine monotherapy on modifying the
parameters of BA metabolism in IBS-D patients. Materials and methods. The trial was conducted as
a randomized, open, parallel study and included 108 patients with IBS-D divided into 2 groups: case
group (n=57) that received combination of probiotic (L. rhamnosus, L. plantarum, S. thermophilus, L.
acidophilus, B. bifidum, B. longum, B. infantis, S. boulardii) with cholestyramine, and control group
(n=51) that received cholestyramine monotherapy during 12 weeks. The total relative activity (RA)
of gut bacterial BSH, serum BA (sBA) and fecal BA (fBA) were assessed in all patients. Results: total,
primary and secondary sBA and fBA, proportions of primary and secondary fBA were significantly dif-
ferent after 12 weeks within each group comparing to baseline, p<0.05. In case group the proportions of
primary and secondary sBA, RA of gut bacterial BSH were significantly different after 12 weeks compar-
ing to baseline, p<0.05. All the parameters of BA metabolism except absolute levels of secondary sBA
were significantly different after 12 weeks between the control and case groups, p<0.05. Conclusions:
combination of cholestyramine and multi-strain probiotic led to more pronounced alterations of BA me-
tabolism and increasing of gut bacterial BSH-activity comparing to cholestyramine monotherapy. It may
explain possible mechanism of action of probiotics in patients with IBS-D and assumed BAM.

Key words: Bile Acids and Salts, Diarrhea, Irritable Bowel Syndrome, Malabsorption Syndromes,
Probiotics

Introduction disease of exclusion without morphological and

Irritable bowel syndrome (IBS) is one of another pathophysiological basis to disorder of
the most prevalent functional gastrointestinal gut-brain interaction (DGBI) (Drossman, 2016).
disorders in routine outpatient clinical practice of Current concept of IBS as a variant of DGBI is
gastroenterologists and primary care specialists that different structural and biochemical factors
(Sperber et al., 2021). Scientific understanding may contribute to the development of IBS: genetic
of IBS development mechanisms and origin abnormalities, immune dysregulation, low-grade
has been changing over the decades: from truly intestinal inflammation, visceral hypersensitivity,
«functional» when it has been considered as a altered brain processing, changes of gut microbiota,
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bile acids malabsorption (BAM) etc. (Holtmann et
al., 2016). The latter — BAM — deserves special
attention because it was shown that up to half
patients with diarrhea predominant IBS (IBS-D)
and functional diarrhea (FD) have the evidences of
BAM and consequently bile acids diarrhea (BAD)
(Min et al., 2022; Camilleri, 2015). Moreover, the
Rome Foundation considers the BAM as one of
the possible mechanisms of IBS-D development
(Mearin et al., 2016). But unfortunately, due to
absence of specific clinical features in patients
with IBS-D the BAM is commonly overlooked
leading to inappropriate management (Kinoshita et
al., 2021). Guidelines on the management of BAD
recommend the bile acid sequestrants (BAS) as the
first line treatment for patients with BAD (Sadowski
etal.,2020). Also, BAS are recommended by Rome
Foundation (Mearin et al., 2016), Japanese Society
of Gastroenterology (Fukudo et al., 2021), United
European Gastroenterology and European Society
for Neurogastroenterology and Motility (Savarino
etal.,2022)as therapeutic option for the treatment of
diarrhea in patients with functional gastrointestinal
disorders including IBS even without confirmed
BAM due to limited access to the diagnostic tests
and statistically high prevalence of BAM in IBS-D
and FD patients. But side effects and poor toleration
of BAS limit their clinical application (Farrugia et
al., 2020). Therefore, new therapeutic approaches
are need to be investigated. One of the promising
directions — probiotics capable to produce bile salt
hydrolase (BSH) that ferments primary bile acids
(BA) to their secondary forms (Min et al., 2022).
But despite the current evidences of the possible
connection between altered BA metabolism,
microbiota and IBS-D, there are limiting data
regarding the using probiotic bacteria and their
mechanisms of action in patients with IBS-D and
suspected BAM (Zhan et al., 2020).

Aim

So, the aim of present study was to evaluate
and compare the effect of combination therapy
(multi-strain probiotic and cholestyramine) with
cholestyramine monotherapy on modifying the
parameters of BA metabolism in patients with
IBS-D.

Materials and methods

This clinical investigation was performed
in accordance to Good Clinical Practice (GCP)

ISSN 2786-6661
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requirements, Declaration of Helsinki and
Ukrainian legislation. All participants of the present
trial have signed the written informed consent.
The protocol of investigation was approved by
the Bioethical Committee of Bogomolets National
Medical University (Kyiv, Ukraine).

Design of the trial was chosen as a randomized,
open, parallel study. Participants were men and
women, aged 18-44 years, with IBS-D. Inclusion
criteria were: both sexes, age 18-45 years, diagnosis
of IBS-D according to Rome IV criteria (Mearin
et al., 2016), negative fecal occult blood and
calprotectin tests, negative celiac serology (IgA
and IgA to tissue transglutaminase), for women —
negative pregnancy test. Exclusion criteria were
age > 45 years, any «alarmy feature (weight loss,
signs of hemorrhage, anemia, night symptoms,
visible blood in stool, palpable abdominal mass,
family anamnesis of colorectal cancer), any organic
disease of the intestines, medication history of
taking the probiotics, antibiotics, laxatives, BAS
less than 3 months before the starting of the
study; oncological disorders; acute illness less
than 2 months before the starting of the study;
pregnancy and lactation.

A total of 108 patients with IBS-D were
enrolled to the investigation and completed all
the steps of the trial. Participants were divided
into the 2 groups: case group (n=57) that received
combination of investigational —multi-strain
probiotic (1 capsule b.i.d.) with cholestyramine
(4 g b.i.d.) and control group (n=51) that received
cholestyramine monotherapy (4 g b.i.d.). The trial
was conducted in 2 phases: 1) screening up to 5 days
and 2) treatment with investigational therapeutic
regimens during 12 weeks. Each 4 weeks patients
visited the research center according to individual
schedules. All the patients received lifestyle and
diet recommendations according to international
guidelines (Vasanr et al., 2021). During the
investigations it was prohibited to take probiotics,
antibiotic, anti-diarrheal drugs.

Investigational medications:

1) Capsules containing live lyophilized
bacterial.94*10°CFU(Lactobacillusrhamnosus —
0.5%10° CFU, Lactobacillus plantarum —
0.2*10° CFU, Streptococcus thermophilus —
0.5*10° CFU, Lactobacillus acidophilus —0.5*%10°
CFU, Bifidobacterium spp. (Bifidobacterium
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bifidum, Bifidobacterium longum, Bifido-
bacterium infantis) — 0.24*10° CFU); Saccha-
romyces boulardii — 65 mg; dry extract of
chamomile flowers (Matricaria chamomilla L.) —
50 mg; inulin - 200 mg)— «Opefera» manufactured
by World Medicine, Romania.

2) Sachets with powder for oral suspension
containing cholestyramine resin 4 g («PMS-
cholestyramine regular with orange flavor»
manufactured by Pharmascience Inc., Canada).

Assessment of total relative activity (RA) of
gut bacterial BSH. The fecal samples of patients
were collected and then stored at -80 °C. The
ultra-performance liquid chromatography — mass
spectrometry (UPLC-MS) was used to evaluate
the total enzyme activity of gut bacterial BSH as
was previously described (Joyce et al., 2014). The
RA of gut bacterial BSH was expressed in units
of choloylglycine hydrolase/mL (from Clostridium
perfringens, EC 3.5.1.24, Sigma-Aldrich).

Assessment of serum BA (sBA). The high-
performance liquid chromatography — mass
spectrometry (HPLC-MS) of fasting blood samples
was used to measure the levels of serum total,
primarily (cholic acid (CA) and chenodeoxycholic
acid (CDCA)) and secondary (deoxycholic acid
(DCA) and lithocholic acid (LCA)) BA as was
previously described (Dior et al., 2016). The
obtained levels of BA were expressed in nmol/l.
Additionally, the levels of primarily and secondary
BA were expressed in proportions of total BA.

Assessment of fecal BA (fBA). After the
collection the patient’s fecal samples were stored
under the anaerobic conditions, at 4 °C and then
homogenized during the 18 hours with subsequent
storing at -80 °C (Dior et al., 2016). The HPLC-
MS was used to measure the levels of fecal
total, primarily (CA and CDCA) and secondary
(DCA and LCA) BA as was previously described
(Dior et al., 2016). The obtained levels of BA
were expressed in nmol/g of feces. The levels of
primarily and secondary BA were additionally
expressed in proportions of total BA.

Statistical analysis. The SPSS software
(version 23, IBM Corp., Armonk, NY, USA)
was used to analyze the results of present trial.
Normality of data distribution of continuous
variables was checked by the Shapiro-Wilk test.
The data were presented as mean with standard

ISSN 2786-6661
eISSN 2786-667X

deviation (Mean + SD) or median with first and
third quartiles [Median (Q1-Q3)] depending
on normality of distribution. Unpaired t-test or
Wilcoxon test was used to check the difference
between the means of groups. Paired t-test and
Wilcoxon matched pairs test was used to check
difference of repeated variables during study
time points. Differences between groups were
considered significant in p<0.05.

Results

The baseline characteristics of the study groups
in terms of age, sex ratio and BA metabolism
indicators were not different (Table 1).

Modification of BA metabolism indicators
after 12 weeks of the trial. The absolute levels
of total, primary and secondary sBA and fBA,
relative levels of primary and secondary fBA were
significantly different after 12 weeks of therapy if
compare with baseline values within each trial's
group, p<0.05. Additionally, in case group the
relative levels of primary and secondary sBA,
RA of gut bacterial BSH were also significantly
different after 12 weeks of therapy if compare with
baseline values, p<0.05 (Table 1).

Comparison of study groups with each other
shown that after 12 weeks of treatment all the
parameters of BA metabolism except absolute
levels of secondary sBA were significantly
different between the control and case groups,
p<0.05 (Table 1).

Discussion
Our investigation revealed that both treatment
options  (cholestyramine  monotherapy and

combination of cholestyramine with multi-
strain probiotic) significantly changed the most
parameters of BA metabolism after 12 weeks of
therapy. In terms of serum BA, it was found the
decreasing of the absolute levels of total, primary
and secondary sBA in both groups. While the
relative levels of primary sBA were decreased
and secondary sBA were increased only in case
group received combination treatment. In terms
of fecal BA, it was found the increasing of the
absolute levels of total and secondary fBA as well
as relative levels of secondary fBA in both groups.
But absolute and relative levels of primary fBA
were decreased in both groups. These results are
comparable with the data from literature. Previous
investigations also shown that cholestyramine
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Table 1. Characteristics of the study groups at baseline and after 12 weeks of treatment

Indicator Control group (n=51)* | Case group (n=57)* | Difference, p**
Age, years 30 (23-38) 31 (26-36) 0,978
Sex, women [n(%)] 35 (68,6) 42 (73,7) 0,712
sBA total, nmol/l Baseline 1,99+0,94 1,86+1,08 0,498
12 weeks 0,95+0,32* 0,76+0,26" 0,001
sBA primary abs, nmol/l Baseline 0,89 (0,71-1,56) 0,88 (0,61-1,4) 0,496
12 weeks 0,57+0,25* 0,41+0,2" <0,001
sBA primary % Baseline 55,6+10,9 58,5+13,3 0,214
12 weeks 60,4 (45-72) 53,6 (40,5-66,6) * 0,045
sBA secondary abs, nmol/I Baseline 0,73 (0,51-1,24) 0,66 (0,42-0,96) 0,132
12 weeks 0,34 (0,2-0,52) * 0,35 (0,24-0,42) * 0,603
sBA secondary % Baseline 44,4+10,9 41,5+13,3 0,214
12 weeks 39,6 (28,1-55) 46,4 (33,4-59,5) * 0,045
fBA total, nmol/g Baseline 5,78 (5,41-6,24) 5,49 (5,1-6,52) 0,406
12 weeks 13,3 (11,2-14,82) * 14,7 (12-19) * 0,005
fBA primary abs, nmol/g Baseline 1,27 (1,1-1,45) 1,28 (1,1-1,58) 0,569
12 weeks 1,02 (0,8-1,42) * 0,73 (0,51-1,07) * <0,001
fBA primary % Baseline 22,344,8 23,1442 0,392
12 weeks 7,7 (5,8-10,9) # 5@3,6-72) # <0,001
fBA secondary abs, nmol/g Baseline 4,56+0,71 4,48+0,91 0,639
12 weeks 12,4 (10,3-13,8) # 14,3 (11,3-17,8) # 0,001
fBA secondary % Baseline 77,7+4,8 77+4,2 0,392
12 weeks 92,3 (89,1-94,2) # 95 (92,8-96,4) # <0,001
RA of gut bacterial BSH, U/ml | Baseline 0,098 (0,05-0,13) 0,098 (0,048-0,13) 0,691
12 weeks 0,1 (0,05-0,13) 0,18 (0,13-0,22) # <0,001

* The data were presented as Mean+SD or Median (Q1-Q3) depending on the normality of data distribution,
** comparison between control and case groups, #significant difference in comparison with baseline, p<0.05.

may alter the composition of BA. In patients
with primary biliary cholangitis (Li et al., 2021)
cholestyramine led to decreasing of total sBA
without differences in proportions of primary and
secondary sBA, increasing of total and secondary
fBA. Butin the same time, there were no differences
in composition of primary fBA if compare with our
trial. In investigation (Vijayvargiya et al., 2020)
with applying of another BAS — colesevelam — in
patients with BAD it was found the increased level
of total fBA and relative level DCA (secondary
fBA) after 4 weeks of treatment. But there were no
differences in values of primary fBA. The similar
trial (Camilleri et al., 2015a) with the applying of
colesevelam in patients with IBS-D revealed also
increased levels of total fBA and DCA as well

as reduction in CA (primary fBA) after 10 days
of treatment. So, results of our investigation in
terms of cholestyramine impact on BA metabolism
parameters are similar with the data from previous
trials but with some exceptions that should be
studied in next investigations.

Regarding the role of probiotic in modification
of BA metabolism, there were found limited and
compromising data. Jones et al. (2012) revealed
that consumption of L. reuteri led to increased
absolute levels of serum unconjugated BA (consist
mostly of secondary BA) in healthy participants.
In opposite, our trial shown the decreased absolute
values of secondary sBA in response to treatment
with multi-strain probiotic, but relative levels of
these BA were increased. In another trial (Wang et
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al., 2014) 4-week prescribing of L.plantarum was
associated with decreased levels of total fBA. But
in more early investigation with healthy patients
(Zampa et al., 2004) Lactobacilli led to increasing
of total fBA. Also, animal studies revealed
increased total fBA after L. fermentum (Lye et al.,
2017) and L. gasseri (Li et al., 2022) consumption,
decreased conjugated fBA (that consist mostly of
primary BA) and increased secondary fBA (Li
et al.,, 2022) in response to L. gasseri treatment.
However, recent human study (Boonma et al.,
2021) with the applying of multi-strain probiotic
VSL#3 to IBS patients didn't find any changes in
fecal BA profile, and authors related such results
with insufficiently powered trial. So, different
probiotic bacteria may alter BA metabolism, but
exact effect is not clear. It should be noticed that we
didn’t find the investigations studying the impact
of probiotics with cholestyramine combination on
BA metabolism.

The present study also found the difference in
most parameters of BA metabolism between the
trial’s groups. It means that additional prescribing
of probiotic bacteria may probably enhance the
modification of BA metabolism. Such effect may
be explained by BSH activity of the investigated
probiotic. And our previous investigation with
the same probiotic (Polishchuk & Neverovskyi,
2023) revealed it's high BSH activity. Moreover,
in present trial it was found that after 12 weeks of
treatment the RA of gut bacterial BSH significantly
increased in case group received combination
with probiotic if compare with baseline levels and
with the group on cholestyramine monotherapy.
It should be mentioned, that this trial was the
continuation of our previous investigation
(Polishchuk & Neverovskyi, 2023) where we

ISSN 2786-6661
eISSN 2786-667X

found that additional to cholestyramine prescribing
of investigated probiotic to patients with IBS-D
was more effective in terms of symptomatic relief
and treatment efficacy end-points achievement
than cholestyramine monotherapy. So, present
investigation revealed possible explanation of such
effect of additional applying of probiotic bacteria.

Conclusions

In patients with IBS-D combination of
cholestyramine and multi-strain probiotic (with
L. rhamnosus, L. plantarum, S. thermophilus,
L. acidophilus, B. bifidum, B. longum, B. infantis,
S. boulardii) led to more pronounced alterations of
BA metabolism indicators, including composition
of serum and fecal BA as well as increasing
of gut bacterial BSH-activity comparing to
cholestyramine monotherapy. So, such results may
explain possible mechanism of action of probiotic
bacteria and their effectiveness in patients with
IBS-D and assumed BAM. But obtained results
require confirmation in the next investigations.
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NPoOiOTHKY y MALI€HTIB i3 CHHAPOMOM MOAPA3HEHOI0 KMIIEYHUKA 3 liapecio:
PaHI0MIi30BaHe T0C/iIKEeHHS
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Anomauyia: oonum i3 Mexawizmie pO36UMKY CUHOPOMY NOOPA3HEHO020 KUeuHUuKa 3 Oiapecro
(CIIK-I]) € manvabcopoyis xcosunux kuciom (MIKK). Hoeuti nepcnexmuenuii mepanegmuunutl nioxio
00 MJKK — 3acmocysanns npobiomuunux 6axmepiil, wjo npooyKyioms 2ioponasy coiel #CO8UHUX conell
(I'C)KK). Memoto Oocnioscenus Oyno nopisHamu 6naue KoMOIHayii MyTbmuumamos8ozo npoodiomuxy
i Xonecmupaminy 3 MOHOMEPANIEN XONECMUPAMIHOM HA MOOUDIKAYil0 NOKA3HUKIE Memadonizmy
arcosunux kuciom (JKK) y nayienmie i3 CIIK-/]. Mamepianu ma memoou. Jlocriodcenns 06yio nposedere
3a OU3AUHOM PAHOOMI308aH020, BIOKpUMO20, napanervHo2o ma exmodano 108 nayienmis i3 CIIK-/],
po3oinenux Ha 2 epynu. 0ocriona epyna (n=57), 0e npusHauanacs Komoinayis npobiomuxy (Ha ocHogi L.
rhamnosus, L. plantarum, S. thermophilus, L. acidophilus, B. bifidum, B. longum, B. infantis, S. boulardii)
ma xonecmupaminy ma KOHmponvha epyna (n=51), axka ompumyeana MOHOmMepaniio Xo1ecmupaminom
npomszom 12 muoicnis. V ecix nayienmis oyiniosanu 3a2aivHy 6i0HOCHY akmugHicms (BA) xuwxoeoi
oaxmepianvnoi I'C)KK, pisui cuposamkosux KK (c/KK) i pexanvnux KK (p)KK). Pezynomamu:
abconomui pieni 3aeanvhux, nepeunnux ma emopunnux cKK ma @XKK, sionocui pisni nepeunHux
ma emopunnux QKK 3nauno 6iopisusanucs uepes 12 mudicHie y KOJCHill epyni NOPI6HAHO 3 GUXIOHUMU
sHauennamu, p<0,05. V oocniouiti epyni eionocHi pisHi nepsunnux ma emopunnux c/KK, BA kuwkosoi
oaxmepianonoi I'C)KK 3nauno 6iopiznsnucs yepe3 12 mudicHié NOPIGHAHO 3 GUXIOHUMU 3HAYEHHAMU,
p<0,05. Vci noxkasnuxu memabonizmy KK, okpim abconomnux pienie emopunnux c’KK, docmogipro
8IOpisHANUCA Yepe3 12 mudicHi8 Midc KOHmMpoabHOlo ma o0ocnionow epynamu, p<0,05. Bucnosxu:
KOMOIHAYISL X0NecCmupaminy ma MyTbmutimamo8o2o npodiomuxy npuzeoound 00 OLIblL BUPANCEHUX 3MIH
memabonizmy KK ma niosuwenns BA kuwxosoi bakmepianvuoi I'C)KK nopienano 3 moHomepanicio
xonecmupaminom. Lle modice noacHumu modxciuuti mexanizm 0ii npobiomuxie y nayicnmieg i3 CIIK-/{ ma
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Abstract: the ongoing war in Ukraine since 2014 has led to the forced migration of thousands of
people, resulting in a range of social and psychological problems, including depression. In light of this,
the purpose of the research was to investigate the level of depression among youth who were forced to
emigrate abroad due to the war. The study was conducted in Canada in 2023 using the Patient Health
Questionnaire-9 of young people aged 16 to 30 years old who emigrated from Ukraine due to the war
escalation on the 24" of February 2022. The PHQ-9 is a questionnaire used to assess the level of de-
pression symptoms in the last two weeks based on 9 questions which show the level of the depression
disorder or indicate the risks of its development. The research aims to raise awareness of the psycholog-
ical well-being issue among war-displaced people between Russia and Ukraine to determine the level of
depression, which allows providing practical recommendations for managing depression in the context
of migration and developing psychological support and rehabilitation programs for this population.
The study s findings suggest that a moderate level of depression, with increased levels of the moderate
option, was observed among Ukrainian refugees aged 16 to 30 years old who migrated to Canada. The
results also showed that the number of respondents who did not have signs of depression decreased due
to the war. The average value of the sample slightly increased from 9.4 in 2022 to 10.9 in the current
study. However, values of 9 and 10 are borderline for distinguishing «mildy and «moderatey levels of
depression, so it can be assumed that this year was transitional between these conditions. The results
of studying the most popular answers to some survey questions show that problems with falling asleep,
poor sleep quality or too much concern more than half of the respondents almost every day. It can be
argued that the stress associated with migration and war significantly affected the quality of sleep among
young people. One-third of respondents reported poor appetite or overeating, which can be resolved
with simple recommendations and advice. These findings highlight the potential need for mental health
support for this population. The data obtained can be useful for government agencies in Canada and
Ukraine, social services, psychological counsellors, and all those working with military and civilian
refugees in the territories of North America and Europe.

Keywords: Armed Conflicts, Data Analysis, Depression, Emigrants, Mental Health, PHQ-9.
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Introduction

The ongoing war in Ukraine since 2014 has
resulted in the forced migration of thousands of
people, leading to arange of social and psychological
problems. Therefore, this research aims to investigate
the level of depression among young people who
were forced to emigrate to Canada due to the war
in Ukraine. The research will be conducted using
the Patient’s Health Questionnaire (PHQ-9) among
young people aged between 16 and 30. PHQ-9
is a survey used to assess the level of depression
symptoms in the past two weeks.

In the case of young people who have moved
abroad due to the war, depression may be caused by
stress associated with the loss of their home social
contacts, as well as the cultural and economic
transition to a new country. These factors may
lead to feelings of alienation, uncertainty, and loss
of control over their lives. Among the symptoms
observed in young people living abroad are a
constant feeling of doubt, hopelessness, loss
of interest in life, loss or increase in appetite,
insomnia or oversleeping, feelings of guilt or
despair, helplessness, and alienation from others,
decreased self-esteem and feelings of inadequacy
in their lifestyle, problems with concentration and
decision-making, thoughts of death or suicide
(George U et al., 2015).

Depression among young people who have
moved abroad due to the war can significantly
worsen their quality of life, affect their social
interaction, and reduce their success in education
and work. Therefore, research on the level of
depression among young people in emigration will
help us to understand the problems and address
them both at the level of assistance provided by the
state and through self-help among the population.

Aim

The research aims to determine the level
of depression using the PHQ-9 questionnaire,
which will allow for the assessment of mental
disorders among the 16-30-year-old population
group of Ukrainian emigrants in Canada and
provide practical recommendations for managing
depression in the context of immigration. The
study aims to raise awareness about the problem
of psychological well-being among immigrants
affected by the war between Russia and Ukraine.
It may aid in developing psychological support and
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rehabilitation programs for this population group.
The research has significant practical implications
for understanding the psychological state of young
people who have moved due to the war in Ukraine
since February 24, 2022. The study’s results provide
insight into the level of depression among this
group of people and identify possible psychological
issues that arise from such stressful situations.

Materials and Methods

The present study presents the results of a
statistical survey on the prevalence and severity
of depression among Ukrainian youth who have
emigrated to Canada due to the war in Ukraine.
Online and face-to-face surveys were used to
collect data from Ukrainian immigrants in Canada
aged 16-30 based on the PHQ-9 questionnaire.
According to the study conducted by Laura
P. Richardson, MD, MPH, in her work «Evaluation
of the Patient Health Questionnaire (PHQ-9) for
Detecting Major Depression among Adolescentsy,
the PHQ-9 questionnaire among adolescents has
an optimal cut point. Its sensitivity and specificity
are similar to those of adults, making it suitable for
use among different age groups. This tool’s brief
nature and ease of use make the PHQ-9 an adequate
choice for service providers and researchers who
seek to introduce depression screening in primary
care settings (Richardson, L. P. et al., 2010).

The PHQ-9 stands out as an ideal choice for
online surveys focusing on assessing depressive
symptoms and understanding respondents’ mental
health. Its scalability allows for broad outreach,
enabling data collection from diverse populations.
This feature is instrumental in acquiring larger
sample sizes, facilitating comprehensive insights
into depressive symptoms among various groups.
Moreover, the PHQ-9 prioritizes respondent
privacy and anonymity, crucial aspects of online
surveys. It gathers sensitive mental health
information while ensuring confidentiality. With
its established validity, user-friendly interface, and
standardized structure, the PHQ-9 emerges as a
reliable tool, simplifying data analysis and enabling
comparisons across different demographics or
timeframes in online research initiatives.

The questionnaire consists of 9 questions and
fouranswer options coded by number corresponding
to the duration of the patient’s symptom. The
minimum score is 0, and the maximum score is 27.
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The sum of the scores can be used to assess the
severity of depression and interpret it on a scale:

® (0 —4 None-minimal

e 5-9Mild

e 10— 14 Moderate

® 15— 19 Moderately severe

® 20-27 Severe

The questionnaire also includes a functional
health assessment that indicates how emotional
difficulties or problems affect work, home life, or
relationships with others. The residents of Ukraine,
aged 16 to 30, who left the territory of Ukraine after
the escalation of the war on February 24, 2022, and
who are currently in the territory of Canada at the
time of the study became the research subject. To
assess the results, 55 questionnaires corresponding
to the specified sample were selected, of which 10
were offline and 45 were online. The sample size of
55 respondents was chosen due to limited resources
for data collection and analysis. Also, the study
focused on a narrowly defined phenomenon within
a relatively homogeneous population, making
a smaller sample size appropriate for effective
analysis and insights. The survey was conducted in
three languages, English, Ukrainian, and Russian,
to cover the maximum audience. The screening
primarily utilized the English version of PHQ-9
as the original language for its highest accuracy in
question understanding. Nevertheless, respondents
were offered the choice to opt for translated versions
if they felt more comfortable expressing themselves
in a language other than English. Validation,
cleaning, and evaluation of data occurred after.
Statistical characteristics such as mean, mode,
median, and standard deviation were used to analyze
the data. Diagrams were constructed based on the
obtained data for visual representation of the study.
Evaluation of results, comparison with existing
data, and development of clinical recommendations
became the final step of the investigation.

The data analysis was executed using Microsoft
Excel software to conduct a comprehensive
examination of the dataset. Initially, raw data
was imported into Excel to ensure data accuracy.
Subsequently, aseries of datacleaning and organization
procedures were implemented to enhance data quality.
Descriptive statistical analyses were then performed,
encompassing computations of key statistical
parameters such as means, standard deviations, and
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frequencies, employing Excel’s inherent functions.
Furthermore, graphical representations were gene-
rated, employing various visualization tools within
Excel, to effectively illustrate the distributional
patterns and interrelationships within the dataset.

Results

Based on the results of the anonymous online
and offline survey of 55 Ukrainians who moved to
Canada due to the war in Ukraine on February 24™
2022, the analysis of the obtained data indicates
that:

e No signs of depression were reported in

3.63%
* A mild level of depression was reported in
34.5%

® Amoderate level of depression was reported

in 29.1% of respondents

® A moderate-severe level of depression was

reported in 25.5%

® And a severe level was reported by 7.27%

The diagram showing the distribution of
depression levels in the sample is shown in Figure 1.

The most common level of depression among
respondents was «Mild» (34.5%), which may
indicate that resettled individuals are experiencing
stress and adapting to new living conditions.

29.1% of respondents described their emotional
state as «Moderate», indicating emotional
imbalance among resettled individuals.

25.5% of respondents reported their emotional
state as «Moderate-severe», which may indicate
serious problems adapting to new living conditions
and needing additional support.

It is worth noting that 7% describe their
symptoms as «Severe» (7.27%), which requires

The Depression Levels, %

None;

Severe;
7,27%

Mild;
Moderate severe; 34,50%

25,50%

Moderate;
29,10%

Figure 1: The diagram of the distribution
of depression levels in the sample, %
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urgent action, as some resettled individuals may
be experiencing severe emotional problems and
require professional help.

«None» level of emotional state was reported
by 3.63% of respondents, which may indicate
that some resettled individuals have successfully
adapted to new living conditions in Canada.

Therefore, the study results indicate that
Ukrainian resettled individuals who moved to
Canada due to the war in Ukraine as of February 24,
2022, may experience emotional imbalance and
require additional support and assistance for
successful adaptation to new living conditions.

The definition of some statistical indicators
shows:

e Mean=10.91 corresponding to a Moderate

level

® Mode=8 corresponding to Mild level

e Median=10.5 corresponding to Moderate
level
Standard Error=5.19
Confidence Interval=1.40

According to the data, among the migrants
aged 16 to 30 who moved to Canada due to the
war in Ukraine on February 24, 2022, the average
level of depression is 10.91, which corresponds
to a moderate level of depression. The mode is 8§,
indicating that most responses in the sample show
moderate depression. The median is 10.5, which
also corresponds to a moderate level of depression.
The standard error is 5.19. The confidence interval
is 1.40, indicating that the average depression value
for the entire population can lie between 9.51 and
12.31 with a probability of 95%.

It is interesting to study the most popular
responses to some survey questions. Thus, the
mode of the sample on the question «Trouble falling
asleep, staying asleep, or sleeping too much» is
option 3, which corresponds to the answer «nearly
every day». It can be argued that stress associated
with migration and war significantly affects the
sleep quality of young people. The most popular
answer to the questions «Feeling tired or having
little energy» and «Little interest or pleasure in
doing things» was 2, corresponding to «more
than half the days». One-third of respondents,
32.7%, reported poor appetite or overeating, which
has the potential to be corrected through simple
recommendations and advice.
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Thus, the study results indicate that among
migrants aged 16 to 30 who moved to Canada due
to the war in Ukraine since February 24, 2022,
there is a moderate level of depression with the
presence of elevated levels of the mean value.

The research has some possible limitations,
such as sample selection: the study surveyed 55
participants who had moved to Canada due to
the war in Ukraine since February 24, 2022; age
limitation: only participants aged 16 to 30 were
included in the study; geographical limitation:
the study was conducted only among Ukrainians
who had moved to Canada. This may limit the
applicability of the study’s results to this group
of people and make it impossible to generalize
the results to other geographical areas. Possible
response errors might be presented: in anonymous
surveys, there may be issues with the accuracy of
responses, as they may be insufficiently precise
or reflect distorted perceptions of the respondents
about their condition.

Discussion

Compared with the previous study among
young people, the respective data received for the
recent study in 2022 at the time of the Covid-19
Pandemic showed that the minimal degree of
depression was 24%, mild was 26%, moderate —
30%, severe — 10%, and highly severe was 4%. The
mean was 9.4, the standard deviation was 5.59, the
error of the mean was 2.50, and the left confidence
interval (95%) was 2.45, while the right confidence
interval (95%) was 16.35 (Jerish L.R., 2023).

According to the results of the previous study,
the minimal degree of depression was 24%, which is
higher than in the current study (3.63%). Therefore,
due to the war, the number of respondents without
any signs of depression decreased. The average
level of depression was approximately the same
in both studies (10.91 compared to 9.4). However,
the average number of people with moderate and
moderately severe depression was higher in the
current study (54.6%) than in the previous one
(40%). In the previous study, there were fewer
people with severe depression (4%) than in the
current one (7%). The chart shows the dispersion of
levels of depression in 2022 and 2023 in Figure 2.

Therefore, it can be stated that the degree of
depression among young Ukrainians in 2023 who
moved to Canada due to the war in Ukraine since
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The Dispersion of levels of the depression

in 2022 and 2023, %
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Figure 2. The Dispersion of levels of the depression
in 2022 and 2023, %

February 24, 2022, increased compared to the
previous study in 2022. Still, the average level of
depression remained the same. The sample mean
value slightly increased from 9.4 in 2022 to 10.9 in
the current study. However, values of 9 and 10 are
borderline for distinguishing «mild» and «moderate»
levels of depression, so it can be assumed that this
year was transitional between these conditions.
After comparing past and current research, the
results showed a better mental health status than
expected. However, the slight difference between
2022 and 2023 could be attributed to the significant
spike in depressive disorders caused by Covid-19.
As such, the effects of lockdown and pandemic are
comparable to those of full-scale war and active
hostilities in terms of mental hygiene. Chaaya’s
study on the mental health status of Ukrainian
youth in recent years argues that the combined
effect of the Covid-19 pandemic and the Russian
invasion of Ukraine resulted in a surge of mental
health disorders, including anxiety, post-traumatic
stress disorder, depression, reduced behaviour
aimed at seeking psychiatric help, substance use
disorders, and destructive behavioural disorders.
Damiano Rizzi, in the article «Running Away
from the War in Ukraine: The Impact on Mental
Health of Internally Displaced Persons (IDPs) and
Refugees in Transit in Poland», provides indicators
of the mental health of Ukrainian refugees in
Poland during the war. An adapted scale showed
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strong (21.4%) or very strong (19.1%) anger in
40.5% of the sample; serious (23.3%) or very
serious (30.5%) anxiety, as well as severe (31.3%)
or very severe (26%) depression. Finally, 15.2% of
refugees reported serious sleep disturbances (10.8%
serious and 4.4% very serious). He concludes that
the condition of refugees and displaced persons is
anew problem in the field of trauma-related mental
illness. The results of his study on anxiety, anger,
and depression are comparable to those obtained in
this research and show a similar trend.

Possible directions for future work include
further studies on the levels of depression and other
mental disorders among refugees and military
personnel fromdifferentcountries, whichwouldhelp
understand the factors affecting their mental health
and identify the most effective support methods.
Development of programs and interventions aimed
at improving the mental health of refugees and
military personnel, including support programs for
veterans and their families, would help them adapt
to new living conditions, reduce stress and improve
their quality of life. Researching to understand how
different psychotherapy methods can be effective
for different cultures and groups of refugees
would help develop national and cultural variants
of support programs. Finally, the development of
additional diagnostic and monitoring methods for
the mental health of refugees, including diagnostic
tests and mobile applications, would help quickly
identify and track mental disorders and provide
quick access to support.

Conclusion

The presented scientific work provides the
results of a study of the level of depression in
March 2023 among newly arrived Ukrainians aged
16 to 30 who are currently residing in Canada and
were forced to leave Ukraine due to the full-scale
war that began on February 24, 2022. Based on the
results of an anonymous online and offline survey
of 55 Ukrainians show that no signs of depression
were reported by 3.63% of respondents; a mild
level — 34.5% of respondents, a moderate level —
29.1% of respondents, a moderately severe level
— 25.5% of respondents, and a severe level of
depression was reported by 7.27% of respondents.
Overall, the results suggest that a significant
proportion of Ukrainians who moved to Canada
due to the war in Ukraine are experiencing symp-
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toms of depression, with over 66% reporting either
moderate or severe levels. These findings highlight
the potential need for mental health support for
this population. After calculating some statistical
indicators, it was found that the average level of
depression among respondents is 10.91, which
means a moderate level of depression. The mode
is 8, and the median is 10.5, indicating that most
of the sample’s responses show a moderate level
of depression as well. The results of studying the
most popular answers to some survey questions
are worth paying attention to. For the question
about the problems with falling asleep, poor sleep
quality or too much sleep, the sample mode is 3,
corresponding to the answer almost daily. It can
be argued that the stress associated with migration
and war significantly affected the quality of sleep
among young people. The most popular answer to
the questions about feeling tired or experiencing a
lack of energy and complaints about having little
interest or pleasure in doing things was 2, which
means that half of the time, the respondents are not
satisfied with their emotional and mental status as
well as a lack of the motivation and the feeling of
the achievement. One-third of respondents, 32.7%,
reported poor appetite or overeating, which can be
resolved with simple recommendations and advice.

Thus, the results of the study indicate that among
refugees aged 16 to 30 who moved to Canada due
to the war in Ukraine since February 24, 2022, a
moderate level of depression with increased levels
of the middle option is observed. According to the
results of a previous study, the minimum degree of
depression was 24%, which is higher than in the
current study (3.63%). Therefore, the number of
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respondents who do not have signs of depression
has decreased due to the war.

The average value of the sample slightly
increased to 9.4 in 2022, and 10.9 in the current
study, although values of 9 and 10 are borderline
for distinguishing «mild» and «moderate» levels of
depression, so it can be assumed that this year was
transitional from mild to moderate depression.

The results of the study help to assess the
mental state of a new population group in Canada,
which has experienced significant psychological
stress both from war in their own country and
from the challenges of adapting to a new country.
The data obtained can be useful for government
agencies in Canada and Ukraine, social services,
psychological counsellors, and all those working
with military and civilian refugees in the territories
of North America and Europe.
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IlcuxoririeniyHa oniHka piBHS Aenpecii cepea yKpaiHCbKOI M0JIO/I,
sIKa BHACJII/IOK BiifHM B YKpaiHi Oysa 3mymiena emirpysaru 10 Kanaan
Ko3upsb Ounena', biaaras Auna’

'CrynenTtka MenuuHOTo (akyinprety Ne2, HarioHanbHUI MEIUYHUH YHIBEPCUTET
imeni O.0. boromonsis, Kuis, Ykpaina

?JlonenTka kadeapu ririeHu Ta ekojorii, HaoHaapHUi MEIMYHAIN YHIBEPCHTET
imeHi O.0. boromonsis, Kuis, Ykpaina

Azpeca 11 KOpeCIOH/IeHIii:
Olena Kozyr
E-mail: kozyr10022001@gmail.com

Anomauia: sivina, sika mpusac ¢ Yxkpaini 3 2014 poky, npuzgena 00 8umyuienoi miepayii mucsay irooetl,
Wo, y €010 Yepey, CMaio NPUYUHOIO HUZKU COYIATbHUX | NCUXONOSTUHUX NPODIEM, 6KI0UAI0YU Oenpeciio. 3
02710) HA Ye Memoro Hauoi pobomu OY10 00Caioumu piseHb denpecii ceped Mon00i, KA 6HACAIOO0K BilHU
oyna smywena emiepyeamu 3a Kopoon. Jocnioxcenus nposoounocs 8 Kanaoi 6 2023 poyi 3a 0onomoeoro
onumysanvnuxa Patient Health Questionnaire-9 ceped monooux nmodeii gikom 6i0 16 do 30 poxis, ski
emicpysanu 3 Ykpainu uepes eckanayiro sivnu 24 nomoeo 2022 poxy. PHQ-9 — ye onumyeanvHuk, sakuu
BUKOPUCTNOBYEMbCS OJIsL OYIHKU PIBHIB CUMNMOMIB 0enpecii 3a 0CmanHi 08a MUNCHI HA OCHOBI 9 numans,
AKI NOKA3YI0Mb PiBeHb 0enpecuérHo2o po3iady abo 6Kkazyroms HA PUUKU 1020 po3eumky. /locriodxcenns
CNPAMOBAHe Ha NIOBULeHHS 0DI3HAHOCMI NPO NCUXON02IYHe D1a20N0NyYYs cepeo nepecenenyis 3 Ykpainu
01 8U3HAYEHHA DIGHA Oenpecii, wo 0036018€ HAOAMU NPAKMUYHI PEeKOMeHOayii w000 YnpasiiHHs
oenpecicio 6 KoHmeKcmi Miepayii ma po3pooumu npocpamu NCUxoI02iuHoi niompumKu ma peadbirimayii
0714 Ybo2o Hacenenus. Pezynemamu docniodcenns ceiouams npo me, wjo ceped YKPAiHCbKUux OidceHYie
gikom 6i0 16 0o 30 pokis, ski emiepysaru 0o Kanaou, cnocmepicagcsi nomipuuii pigeHb Oenpecii 3
niosuueHuM pigHem noMipHo20 eapianmy. Pe3ynomamu makodic nokazanu, wo yepes ity 3MeHUUIAcs
KIIbKICMb pecnoHOenmie, sKi He manu o3Hax oenpecii. Cepeone 3HavenHs udipku deujo 3pocio 3 9,4 y
2022 poyi 0o 10,9 y nomounomy oocnioxcenni. [lpome 3nauenns 9 i 10 € epanuynumu 0nist po3pizHeHHs
«1e2K020» I «NOMIPHO20» Di6HI6 Oenpecii, MOMY MONCHA NPUNYCIMUMU, WO Yyell PiK 0Y8 nepexioHuM Midc
yumu cmanamu. Pe3ynomamu uguenHs HatinonyiapHiuux 8ionosioetl Ha 0esKi 3anumaHHs, OnUmy6anHs
NOKa3ylomyv, wo npoonremu i3 3aCUHAHHAM, NO2AHOI0 AKICMIO CHY A60 HAOMIDHUM CHOM X6UIIOIOMb
Oinbule NONOBUHU pecnOHOenmie du He ujooHs. Moocna cmeepocysamu, wo cmpec, nos sa3aHuil 3
Mizpayieto ma iliHOW, 3HAYHO GNIUHYE HA AKICMb CHY MON00I. Tpemuna pechoH0eHmis nogioomMuiu npo
nozanuil anemum abo nepeioaHHs, AKi MONCHA UPIUUMU NPOCMUMU PEKOMEHOaYyiamu ma nopaoamu.
Li pe3ynemamu nioxpecnioromes nomeHyiuHy nompeody 8 Niompumyi NCUXiuHo20 300p08 s 011A yiei epynu
HacenenHs. Ompumani Oani MoXCymos 6ymu KopucHumu oepocasnum ycmarosam Kanaou ma Ykpainu,
COYIANbHUM CTLYHCOAM, NCUXONOSIUHUM KOHCYIbMAHMAM Ma 6CIM, XMO NPAYIOE 3 GillCbKOGUMU MA
yusinbHuMu Oiscenysamu na mepumopii Ilieniunoi
Amepuxu ma €sponu.
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Abstract: modern biomechanical research has introduced innovative possibilities for crafting re-
habilitation physiotherapy programs. These investigations are transforming conventional approaches
in designing rehabilitation physiotherapy programs for coxarthrosis treatment, leading to enhanced
patient outcomes through pain reduction and improved quality of life. The objective of this study is to
emphasize the contemporary application of biomechanical research in shaping rehabilitation phys-
iotherapy programs for individuals with coxarthrosis. The following hypothesis is put forward within
the framework of the raised issue: «Integration of biomechanical studies in the development of re-
habilitation physiotherapy programs for patients with coxarthrosis will have a positive effect in the
development of rehabilitation personal software techniques». The article anticipates the application of
synthesis and analysis methods aimed at a comprehensive study of the role of biomechanical research
in the development of effective physiotherapy rehabilitation programs for patients. The analysis and
synthesis of scientific literature in the review article serve not only to summarize existing data but also
to form a new level of understanding of the problem, which is an important step in improving clinical
practice and developing new physiotherapy methods. Based on the specified methods, an analysis is
being conducted to identify challenges in the implementation of biomechanical research methods and
explore potential solutions within the framework of monitoring the outcomes of physical therapy in the
treatment of coxarthrosis. Conclusion — examining the role of biomechanical research in rehabilitating
patients with coxarthrosis is justified in terms of addressing the relevance of the issue and outlining the
contemporary need for effective treatment methods, increased objectivity and quality of rehabilitation,
and the search for ways to improve the quality of life for patients. During this review, it was established
that biomechanical research of rehabilitation physiotherapy programs for coxarthrosis is an important
method for evaluating the effectiveness of these programs.

Keywords: Osteoarthritis, Joints, Physical Therapy Modalities, Rehabilitation, Program.
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Introduction

Coxarthrosis (hip osteoarthritis) is a serious
degenerative joint disease accompanied by
damage to cartilage tissue and the development of
inflammatory processes (Afanasiev et al., 2021).
This disease leads to significant pain, restricted
movement, and poor quality of life in patients
(Latoguz et al., 2022).

Accordingly  (Strafun et al. (2018),
biomechanical research has opened wup
new possibilities for the development of

rehabilitation physiotherapy programs. The
research revolutionizes the general approaches
applied in the development of rehabilitation
physiotherapy programs for the treatment of
coxarthrosis, contributing to better patient
outcomes by reducing pain and improving their
quality of life.

Since the treatment of coxarthrosis has long
been an urgent problem, the relevance of using
biomechanical research in the development
of rehabilitation physiotherapy programs for
patients with coxarthrosis is emphasized through
several key aspects:

— Individualization of treatment: each
patient has unique characteristics that affect
the mechanics of movement and function of a
hip joint. Biomechanical research allows us to
develop individualized rehabilitation programs
that take into account the patient’s personal
characteristics;

— Minimizing the risk of complications: a
correct assessment of the biomechanical aspects
of movement helps to avoid loads that can lead to
further joint wear and deterioration of the patient’s
condition;

— Improving  the effectiveness of
rehabilitation: the use of biomechanical data helps
specialists to accurately identify problematic
aspects of joint function and focus on them during
treatment;

— Ensuring maximum results: an individual
approach developed on the basis of biomechanical
data helps to achieve the best rehabilitation results
and improve the patient’s quality of life;

— Surgery preparation capabilities: In patients
who require surgical intervention, biomechanical
testing allows us to prepare the joint for surgery
and optimize the surgical plan.
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— Progress  monitoring:  Biomechanical
analyses allow us to continuously monitor a
patient’s progress during rehabilitation and adjust
the treatment program if necessary.

All these factors emphasize the relevance
of the need for a comprehensive examination
to determine the role of biomechanical research
in developing rehabilitation programs for
coxarthrosis, contributing to optimal treatment
and improvement of patients’ lives.

Aim

The aim of this study is to highlight the
contemporary use of biomechanical research in
the development of rehabilitation physiotherapy
programs for patients with coxarthrosis.

Materials and methods

The article anticipates the application of
synthesis and analysis methods aimed at a
comprehensive study of the role of biomechanical
research in the development of effective
physiotherapy rehabilitation programs for
patients. The analysis and synthesis of scientific
literature in the review article serve not only to
summarize existing data but also to form a new
level of understanding of the problem, which is
an important step in improving clinical practice
and developing new physiotherapy methods.
Based on the specified methods, an analysis
is being conducted to identify challenges in
the implementation of biomechanical research
methods and explore potential solutions within
the framework of monitoring the outcomes of
physical therapy in the treatment of coxarthrosis.

Review and Discussion

Accordingly, over the last 10 years, there has
been a significant increase in research aimed at
understanding the mechanisms of coxarthrosis
and developing effective treatment methods.
The paper (Strafun et al., 2018) notes that
biomechanical research of rehabilitation physical
therapy programs for coxarthrosis is aimed at
evaluating the effectiveness of these programs
in restoring the mobility, strength, and function
of the hip joint. The paper (Shavkatovich, 2023)
emphasizes the importance of finding optimal
therapeutic and rehabilitation strategies for
developing modern physical therapy programs
in the treatment of coxarthrosis. According to
(Fishchenko et al., 2018) the methodological
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importance of using biomechanical research in
the development of rehabilitation physiotherapy
programs for patients with coxarthrosis is to
develop a scientific and systematic approach to
the treatment and rehabilitation of this disease.
According to (Moldovan, & Mindrescu, 2019)
the overall methodological importance of using
biomechanical research is to improve the quality
and outcomes of treatment for patients with
coxarthrosis and other joint diseases by providing
evidence-based, individualized, and effective
rehabilitation approaches. Studies have shown
that the integration of biomechanical aspects into
rehabilitation programs can significantly improve
outcomes for patients with coxarthrosis by redu-
cing pain, improving function, and slowing
disease progression.

Table 1 analyzes the role of biomechanical
research in the development of rehabilitation
physiotherapy programs for patients with
coxarthrosis and shows the main aspects of this
role.

Table 1 demonstrates how biomechanical
research affects various aspects of the rehabi-
litation of patients with coxarthrosis and highlights
their importance in improving treatment and
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outcomes for this category of patients. It is also
worth noting that the aspects mentioned in Table
1 strengthen the role of biomechanical research as
an important tool in improving the rehabilitation
of patients with coxarthrosis and other joint
diseases, contributing to more effective and
individualized treatment and improving their
condition and quality of life. Table 2 considers
the issues of methodological importance of
biomechanical research in the development of
rehabilitation physiotherapeutic programs for
patients with coxarthrosis.

According to Table 2, biomechanical rese-
arch is important for the scientifically based,
individualized, and effective development and
use of rehabilitation programs for patients with
coxarthrosis, helping to improve their quality
of life and minimize the risk of complications.
Table 3 considers the issue of expanding the use
of biomechanical studies in the rehabilitation of
patients with coxarthrosis.

Accordingly, Table 3 emphasizes the impor-
tance of addressing these issues in expanding the
use of biomechanical research in the rehabilitation
of patients with coxarthrosis and ensuring
access to more effective and individualized

Table 1. The role of biomechanical research in the development of rehabilitation physiotherapy
programs for patients with coxarthrosis and the main aspects of this role

Literature Aspect The role of biomechanical research

(Afanasiev Individualization Development of individual rehabilitation programs based on

etal., 2021). of treatment biomechanical data, taking into account the unique characteristics
of the patient.

(Karpinska Objectivity Measurement and analysis of joint movement parameters and

et al., 2018). and accuracy functions for an objective assessment of the condition and
effectiveness of treatment.

(Latopuz Progress Continuous monitoring of the patient’s progress during

etal., 2022). monitoring rehabilitation and adjustment of the treatment program according to
the results.

(Kostiuchok and | Prevention Identification of loads and movements that could lead to further

Luchyshyn, 2019) | of complications joint wear and worsen the patient’s condition.

(Roi Scientific validity | Providing a scientific basis for rehabilitation programs

et al., 2018). and developing scientific evidence in physical therapy and
rehabilitation.

(Kraydjikova Preparation Preparation of the joint for surgical intervention based on

et al., 2015). for surgery biomechanical research.

(Balik Improvement Improvement of the physical function and comfort for patients,

etal., 2017) of the quality of life | resulting in improved quality of life.
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Table 2. Methodological importance of biomechanical research in the development of rehabilitation
physiotherapeutic programs for patients with coxarthrosis

Literature Aspect Methodological importance
(Mirzamurodov Scientific validity | Provides a scientific basis for the development and use of
et al., 2020). rehabilitation programs.
(Savchenko Individualization Helps to create individualized programs, taking into account the
et al. 2020). of treatment personal characteristics of the patient.
(Moldovan, & Objectivity Provides objectivity and accuracy in measurements and
Mindrescu, 2019). | and accuracy assessments of joint condition.
(Nevedomska, E. | Progress Allows constant monitoring and evaluation of the patient’s progress
et al., 2018). monitoring during treatment.
(Kraydjikova Prevention Helps to identify and avoid possible complications during
et al., 2015). of complications rehabilitation.
(Akhmedov,. Improvement It helps to improve physical function and quality of life of patients.
2022). of the quality of life
(Afanasiev Preparation Preparation of the joint for surgery using objective data.
et al., 2021) for surgery
(Karpinska Ethical aspects Taking into account ethical issues and ensuring data confidentiality.
et al., 2018).
(Balik Development Development of standards and protocols for biomechanical
etal., 2017). of standards research and rehabilitation.
(Roi Financing Development of funding mechanisms for research and
et al., 2018). rehabilitation programs.
Table 3. Expanding the use of biomechanical research
in the rehabilitation of patients with coxarthrosis
Literature Aspect Importance Possible solutions
(Karpinska Availability of Limited availability 1. Development of training programs for
et al., 2018). equipment and of biomechanical specialists in the field of biomechanics.
experts equipment and qualified | 2. Attracting donor and grant resources
specialists in many for the purchase of equipment.
locations.
(Mirzamurodov Difficulty in Biomechanical data can | 1. Development of special programs and
et al., 2020). interpreting the be difficult to analyze algorithms for automatic data processing
results and interpret. and analysis.
2. Preparation of specialists for a more
detailed analysis of the results.
(Roi High research costs | Performing 1. Development of general projects with
et al., 2018). biomechanical research | medical centers and research institutions.
can be a financially 2. Involvement of insurance companies
costly process. in financing rehabilitation programs
based on biomechanical research.
(Latopuz Lack of widespread | Unavailability of 1. Development of programs for remote
et al., 2022). access to individualized monitoring and consultation.
individualized rehabilitation programs | 2. Implementation of information
programs for most patients. technologies to develop individualized

programs.

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)

http://mmj.nmuofficial.com

72


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 4 (142), 2023

Creative Commons «Attribution» 4.0

ISSN 2786-6661
eISSN 2786-667X

Table 3. (continued).
Literature Aspect Importance Possible solutions
(Savchenko Ethical aspects Privacy and ethics issues | 1. Development of ethical standards and
et al. 2020). in the collection and use | rules for data collection and processing.
of biomechanical data. | 2. Involvement of ethics commissions to
monitor compliance with the rules.
(Afanasiev Development of Lack of standards 1. Development of national and
et al.,, 2021) standards and protocols for international standards for biomechanical
biomechanical research | research.
and rehabilitation. 2. Training and certification of specialists
in the field of biomechanics.
(Moldovan, & Financing Lack of funding 1. Active involvement of the public in
Mindrescu, 2019). for research and fundraising for the purposes of special
rehabilitation programs. | funds.
2. Involvement of the business sector in
sponsorship of rehabilitation programs.

treatment programs. Table 4 — shows the results
of the analysis of various aspects of the role of
biomechanical research in the development
of rehabilitation physiotherapy programs for
patients with coxarthrosis.

According to Table 4, biomechanical research
plays an important role in determining the
individualneedsofpatientsduringphysicaltherapy
rehabilitation of patients with coxarthrosis. Thus,
biomechanical research is an integral part of the
successful physical rehabilitation of patients
with coxarthrosis, providing an individual and
effective approach to treatment.

According to Table 5, biomechanical research
plays an important role in the physical therapy
of patients with coxarthrosis, contributing to
an objective assessment of their progress and
rehabilitation. In general, the use of biomechanical
research helps to provide an objective assessment
and optimal monitoring of rehabilitation of
patients with coxarthrosis.

According to Table 6, biomechanical research
plays a key role in preventing complications
during physical therapy in patients with
coxarthrosis. In general, biomechanical research
helps to individualize and optimize approaches to
physical therapy, helping to prevent complications
and improve treatment outcomes in patients
with coxarthrosis. Table 7 considers methods of
biomechanical research and their feasibility in
monitoring the results of physical therapy in the
treatment of coxarthrosis.

Table 7 shows that the use of the methods
in the framework of studying coxarthrosis is
appropriate since they allow obtaining objective
data on the condition of the joint, motor
function, and effectiveness of treatment. Each
method has its own advantages and a specific
area of application, and their combination
can provide a more complete picture of the
condition of a patient with coxarthrosis. Table 8
considers methods of biomechanical research,

Table 4. The role of biomechanical research in determining the individual needs of the patient
in the implementation of physical therapy rehabilitation of patients with coxarthrosis

Literature Aspect Role
(Savchenko Analysis of physical It helps to determine the condition of the joint and its functional
et al. 2020). parameters capabilities.
(Mirzamurodov | Biomechanical load It determines the optimal load for the patient, which helps to avoid
et al., 2020). assessment overloading or underloading.
(Roi Determination of It makes it possible to create a rehabilitation program aimed at
etal., 2018). objective goals achieving specific objective goals for each patient.
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1.e. contraindications and possible problems in

monitoring the re

treatment of coxarthrosis.
According to Table 8, the use of the methods

indicated in it

possible limitations and contraindications for

each patient with coxarthrosis, in order to ensure
safety and provide the best possible monitoring
of the results of physical therapy. Table 9 presents
the results of the analysis of problematic issues
in the implementation of biomechanical research
methods and possible solutions within the

sults of physical therapy in the

requires careful attention to

Table 5. Use of biomechanical research to objectively assess the progress of physical therapy
rehabilitation of patients with coxarthrosis
Literature Aspect Role

Kraydjikova Physical condition It provides the ability to constantly monitor the condition of the
etal.,, 2015). monitoring joint and physical parameters of the patient.

(Fishchenko Correction of the It allows making changes to the rehabilitation program based on
et al.,, 2018). treatment program objective data on progress or complications.

(Latopuz Stimulation of It shows specific improvements to patients that can increase their
et al., 2022). motivation motivation for treatment.

Table 6. Aspects of the application of biomechanical research for the prevention of complications in
realization monitoring of physical therapy in the treatment of coxarthrosis

Literature Aspect Role
(Fishchenko Determination It helps to avoid overloading the joint and prevents wear of
et al., 2018). of optimal loads cartilage tissue.
(Moroz and Development of It allows creating restrictions on certain movements or loads for
Zarudna, 2015) | individual constraints | patients at risk of complications.

Table 7. Methods of biomechanical research and their feasibility in monitoring the results of physical
therapy in the treatment of coxarthrosis

Application in coxarthrosis

tomography scan

images of joints.

of joints and their changes.

Research method Description Feasibility
research
Radiography Image of joints using Assessment of the degree It is advisable for the
X-rays. of joint degeneration and determination of joint damage
structural changes. extent.
Computed Detailed tomographic | Study of the internal structure | It is advisable for detailed

tissue analysis.

Magnetic
resonance imaging
(MRI)

Images of soft tissues
and joint structures.

For the assessment of
inflammation, muscle tissue,
and soft tissue.

It is advisable for detailed
tissue analysis.

Dynamic motion
analysis

Measurement of patient
movement parameters.

Assessment of biomechanical
changes during movement and
physical activity.

It is advisable for the
monitoring of motor function
and response to exercise.

Strength metering

Measurement of muscle
and joint strength.

Determination of muscle
strength and joint load
capacity.

It is advisable for identifying
muscle weakness and
monitoring its changes.

Electromyography
(EMG)

Registration of
electrical activity of
muscles.

Assessment of muscle activity
and functionality during
movement.

It is advisable for analyzing
and monitoring muscle
activity.
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Table 8. Methods of biomechanical research, i.e. contraindications and possible problems
in monitoring the results of physical therapy in the treatment of coxarthrosis

Research method

Contraindication

Possible problems

tomography scan

Radiography Lack of maturity for radiation Maturity for radiation exposure, possible allergic
exposure. reactions to contrast material.
Computed Allergy to contrast material, Maturity for radiation exposure, allergies.

pregnancy (especially in the first
trimester).

Magnetic
resonance imaging
(MRI)

Patients with claustrophobia (fear

of confined spaces), severe cases of
obesity, metal implants or clips in the
body (in non-contact areas).

Maturity for radiation exposure, claustrophobia,
possible allergic reactions to contrast material.

Dynamic motion
analysis

Severity of movement disorders, old
age, severe obesity.

Deterioration of biomechanical parameters during
the examination, possible discomfort.

Strength metering

A severe form of obesity, active
phase of inflammation, and old age.

The need to follow the instructions during
measurements, and possible discomfort.

Electromyography
(EMQG)

Implanted metal devices or prostheses
in the electromyography area, allergy
to electrodes.

Possible discomfort from the electrodes,
and restriction of movement during the
electromyography.

Table 9. The results of the analysis of problematic issues in the implementation of biomechanical
research methods and possible solutions within the framework of monitoring the results of physical
therapy in the treatment of coxarthrosis

Problematic
issues

Possible solutions

Research methods

Effectiveness of

— Use of biomechanical modeling for
objective assessment of improvements.

Dynamic motion analysis, EMG, assessment
of biomechanical parameters using sensors

— Clinical trials to determine the results of

physical therapy.

— Professional development of specialists

physical therapy | and improvement of treatment protocols. | Radiography, CT, MRI
— Use of computer programs for detailed
analysis of biomechanical parameters of
movement. Biomechanical modeling
Biomechanical — Collaboration with biomechanics
aspects of specialists and other experts to understand
movement the impact on joint movement. Dynamic motion analysis

Determination of
optimal exercises

— Study of the effectiveness of various

exercises and methods of physical therapy

in a clinical setting.

— Development of individual therapy plans
based on the biomechanical characteristics

of patients.

Dynamic motion analysis, assessment of
biomechanical parameters using sensors

Progress
monitoring

— Use of biomechanical parameters for an

objective assessment of progress.

Strength metering, assessment of
biomechanical parameters using sensors

— Regular review and correction of therapy

plans based on monitoring results.

Dynamic motion analysis
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Table 9. (continued).
Pro.blematlc Possible solutions Research methods
issues
— Assessment of the biomechanical
characteristics of each patient.
— Development of individual physical
Individual therapy plans and their correction during
approach treatment.

therapy.

— Conducting informational sessions and
educating patients about the importance of

Patient support

— Psychological support and motivation to
ensure adherence to recommendations.

Radiography, CT, MRI, magnetic resonance
spectroscopy

framework of monitoring the results of physical
therapy in the treatment of coxarthrosis.

Table 9 provides a structured view of

problems, research methods, and ways to solve
them in biomechanical research of coxarthrosis.
If the problematic issues outlined in Table 9
are combined into a comprehensive approach
to biomechanical research in coxarthrosis and
possible solutions are considered, the following
results and benefits can be expected:
Increased research objectivity: The
integration of objective measurement methods
and wider monitoring will allow for more accurate
and reliable data on joint health and treatment
effectiveness;

— Expanded sample of patients: Collaboration
and pooling of data from different research will
allow for more data from different regions and
approaches to rehabilitation;

— Long-term monitoring: Long-term research
will help determine the long-term impact of
rehabilitation on patients and find optimal long-
term care strategies;

— Ethical approach: Taking into account the
ethical aspects of research will guarantee the
rights and safety of patients during research;

— Increased availability of equipment and
specialists: The development of educational
and training programs will help to increase
the number of specialists in the field of
biomechanics and the availability of the
necessary equipment.

— Effective financing: The involvement of
insurance companies and other financial resources

in supporting rehabilitation programs based
on biomechanical research will help to provide
financial resources for the implementation of
these programs.

In general, this background research found
that:

— Biomechanical research in the context of
physical therapy for the treatment of coxarthrosis
plays an important role in improving the quality of
life of patients, helping them restore functionality
and reduce pain and discomfort;

— Taking into account the various aspects
of the role of biomechanical research in the
development of rehabilitation physiotherapy
programs for patients with coxarthrosis;

— Biomechanical research plays an important
role in the choice of coxarthrosis treatment option,
contributing to the optimization of treatment
strategies and providing an individualized
approach to patient treatment.

In forming the substantiation of the
hypothesis raised in this article about the role
of biomechanical research in the development
of rehabilitation physiotherapy programs for
patients with coxarthrosis, it is advisable to note
the following scientific and positional grounds:

— Scientific basis: There is a lot of research
showing that coxarthrosis (hip osteoarthritis) is
a serious and common disease that significantly
limits physical activity and impairs patients’
quality of life. Biomechanical aspects, such
as joint mechanics, joint loading, and motion
analysis, can play a key role in understanding this
disease;
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— Individualization of the approach: Given
that each patient may have unique features and
problems in hip joint function, biomechanical
research can help develop individual approaches
to rehabilitation and physiotherapy;

— Accuracy in determining progress:
The inclusion of biomechanical aspects
to rehabilitation programs will allow for a
more accurate determination of the degree of
progression of coxarthrosis and the impact of
physiotherapy on this process;

— Reduced pain and improved functionality:
Hip pain and limited functionality are the
main problems for patients with coxarthrosis.
Consideration of biomechanical aspects in the
rehabilitation program can help reduce pain and
improve motor activity;

— Scientific achievements in other fields: The
use of biomechanical approaches in rehabilitation
and physiotherapy has already proven to be
effective in other areas of medicine and sports.
This suggests that the use of biomechanical
research may also be useful in the context of
coxarthrosis.

According to the analysis, the scientific
validity of physical therapy rehabilitation
programs in the treatment of coxarthrosis,
supported by biomechanical research, is a key
factor in the development and implementation
of rehabilitation programs for the treatment of
coxarthrosis, helping to ensure the effectiveness
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and evidence-based approach to the treatment of
this pathology.

Conclusion

Examining the role of biomechanical research
in rehabilitating patients with coxarthrosis is
justified in terms of addressing the relevance
of the issue and outlining the contemporary
need for effective treatment methods, increased
objectivity and quality of rehabilitation, and the
search for ways to improve the quality of life of
patients. During this review, it was established
that biomechanical research of rehabilitation
physiotherapy programs for coxarthrosis is an
important method for evaluating the effectiveness
of these programs.
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Oruisix poJii 0ioMexaHiYHUX TOCTiKeHb
y no0ynosi peadinitaniiinux ¢iziorepaneBTHYHNX NPOrpamM
JJIS1 MAIIEHTIB 3 KOKCAPTPO30M 2-3 CTYNEHI0

I'pumiun IBan!, AutonoBa-Padi FOuis?

'AcmipasT Kadeapu 6i00e3neku i 3710poB’s MroauHu, HallioHanbHUI TeXHIYHUN YHIBEPCHTET
Vkpainu «KuiBcbkuit momitexHiyHui iHCTUTYT iMeHi Iropst Cikopcbkoroy, Kuis, Ykpaina

’KaHauaar TeXHIYHUX HayK, TOIEHT Kadempu 6i00e3meKu i 3M0pOB’ st TIOIHHH,
Hauionanpauii TexHidyHui YHiBepcuTeT Ykpainu « KuiBChbKUi MOMITEXHIYHUNA 1HCTUTYT
imeni Iropst Cikopcwkoroy», Kuis, Ykpaina
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Hryshyn Ivan

E-mail: i.greeshyn.l@gmail.com

Anomauyia: Cmanom na 2023 p. GiomexaHiuHi 00CAIONHCEHH CMANU KIIOYOBUM THCIMPYMEHMOM
y cepi peabinimayii nayienmis 3 Kokcapmpozom 2-3 CMyneHo ma iHWUX 3aX80P06aHb Cy2lo0is.
3ae0sku cyvacHum GiomexaHiuHuM OOCTIONCEHHAM, PO3KPUBAIOMbCS HOBI nepcnekmueu y nooyoosi
peabinimayiunux ¢iziomepanesmuynux npoepam. Ll 00cniodceHHs pegoNoYioHI3YIOMb 3A2ANbHI
nioxoou, AKi 3acmocogylomvbcsi y nobyoosi peabinimayitHux QiziomepanesmudHux npocpam
JUKYBAHHA KOKCapmpo3y 2-3 cnmiynenio ma 00nomazaioms 00Ciemu Kpawjux pesyivmamis 8 npoyeci
BIOHOBIEHHS NAYIEHMIB, CNPUSIOYU 3MEHULEHHIO 8 HUX 8I04YmMNisL 0010 Ma NOTINUEHHIO SKOCMI IXHbO2O
acumms. Memoro docniodcenns € 8UC8iMIeHHs ACNeKMi8 CY4acH020 UKOPUCMAHHS OIOMeXaHIUHUX
oocniodxcens y npoyeci nobyoosu peadbinimayiinux iziomepane8muyHux npozpam O0as NayieHmie
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3 Kokcapmpozom 2-3 cmynenio. J[ocniodxicenHs nposoounucs Ha OCHOGI aHali3y HAYKO8UX Npayb ma
iHGhopmamuenux Odicepen, OXONIWYUX O0aHi peabinimayivnux yewmpie micma Kueea 6npodosic
2021-2023 poxkie. Yuacms y 0ocniosxcenni e3sano 120 xeopux (60 uonosikie, 60 xcinok) 3 KOKcapmpo3om
2-3 cmynens. Po3enso poni biomexauiunux 00cniodicenv y peabinimayii nayienmis 3 KOKCApmpo3om
2-3 cmynento € 00TPYHMOBAHUM 3 MOYKU 30PY GUCEIMILEHHS AKMYANbHOCI NPOOIeMU Ma OKPeCleHHs
cyuacHoi nompedu 6 egekmuHuUxX Memooax JNiKy8awHs, niosuwenHns oo6&#39;exkmuenocmi ma
AKocmi peabinimayii, a makoxc NOWYKy WLIAXi8, w000 NONINUIeHHs AKOCmI dcumms nayienmis. B
X001 027151006020 00CHIOMNCEHHS O)10 BCIMAHOBIEHO, WO DIoMeXaHiuHe 00CTIONCeH s peabiiimayiiHux
QizeomepanesmuyHux npocpam npu KOKCapmpo3i 2-3 CMYNeHI0 € BaANCIUBUM MemoOOM OYIHKU
eghexmugnocmi yux npocpam. Ha ocrnosi pezynvmamis GiomexaHiuHux 00C1ioHceHb MOICHA KOPU2Y8amu
npozpamu peadinimayii, wod niosuwumu ix epexmusHicme.

Kurouosi ciioBa: kokcaptpo3s 2-3 crymeHto, cyrioou, GpizudHa Teparris, 6ioMexaHiuHi T0CIIHKEHHS,
peabimiTariifni ¢izioTepaneBTHYHI IPOrPaMHu.
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HaykoBe 00IpyHTYBAHHSA TPAHMYHO JOMYCTUMOI KOHLIEHTPALIL
HOBOI'0 IHCEKTHIUAY cripoMe3i)eHy y BOIi MoAeIbHUX BOAONM

TkaueHko IHHA, AHTOHEHKO AHHA
Kadenpa ririenu ta exonorii Ne 1
Adress for correspondence:
Tkachenko Inna

E-mail: inna.tkachenkooo@ukr.net

Anomauia: payionanibHe GUKOPUCMAHHA NeCMUYUOIB € 8ANCIUBOIO MA OVHCce CKIAAOHOW CHpasoro,
MoMY 6NPOBAONCEHHS NOTIOMAHMIE 8 CLIbCbKe 20CN00ApCME0 NOSUHHO 6PAX08Y8AMU EKOHOMIYHY,
coyianvbHy i, 0coonUB0, exonoiuny cpepu. Hasaenicmo Hopmyeanms ma peanamenmayii 3aco0is XimiyH020
3axucmy pociut 6 00’ €KMax HABKOIUWHBLO20 ceped0suUwla (600i, pOCIUHAX, IPYHMI, NOBIMPI po6040i 30HU
ma ammocgepHoMmy nosimpi) € 3aKOH00A8H0 HEOOXIOHOW YMOBOI0 Y UKOPUCMAHHI nhecmuyudis. Adxce,
HAABHICMb 3AIUUKOBUX KLTbKOCMel npenapamie y 600i, NpOOYKMax Xapuy8aHHs Mojice npu3eooumu 0o
BUHUKHEHHSL DI3HO20 POOY 3AX80PI06AHL MA NOPYUIEHb 8 OP2AHI3MI TH00UHU. Memoro Haulo2o 0ocniodxcents
OV10 HOPMYBAHHSA HOBO20 THCEKMUYUAY chipomesigheHy y 800i MOOENbHUX 8000UM OJisl GUKOPUCTNAHHSL Y
20CN00apCvLKO-NUMHUX MA KYIbMYPHO-Nobymosux yinax. [lpu obrpyHmyeanHi epanuino 0onycmumoi
KOHYeHmMpayii COIyKu HamMu 0)10 BUKOPUCAHO 3A2ANbHONPULHAMI MEmMOOUYHI ni0X00U, 1abopamopHima
Hamypui Memoou OYiHKu 800U 3a OP2AHOIENMUYHUMU (KOTbOPO8iCMb, 3a0ap6eHHs, 3anax, npo3opicmb,
KANAMYMHICMb, NIHOYMBOPEHHS) 1 3A2ANbHOCAHIMAPHUMU NOKA3HUKAMU (DIOXIMIUHe CRONCUBAHHS
KUCHIO, YUCENIbHICMb 600HOI MIKpohiopu, aszom amiaky, azom Himpumie, azom Himpamis, pieeHb
PO34UUHEHO20 KUCHIO, aKmugHa peakyia eoou). Taxodxc 6y6 po3paxoeanuii caHimapHo-moKCUKONOITYHULI
NOKA3HUK Hebe3neuHocmi cnipomesigheny 0ns 00cniodncysanux npob 6oou. Ompumani pesyromamu
00CTI0JCeH s 30 30aMHICMIO 8NIUBY CHIpOMe3igheHy HA OP2aHOIenmuyHi 61acmugocmi 600u (3anax 6
2 oanu npu 20 i 60 °C), npoyecu nHimpughikayii ma amonighixayii 003601unu 6CMmanosumu iimimyrode
suauenns na pieni 0,002 me/om>. 3a emicmom posuuneno2o y 800i KUCHIO, 6NAU0OM HA pearyiio 600u (pH)
i 3a 3HAYEHHAM MAKCUMANbHO HeOilouoi KOHYeHmpayii (K CaHimapHO-mOKCUKONO2TUHO20 NOKA3HUKA
wkionusocmi) 6yna obrpynmosana eerununa — 0,02 me/om’. Ilpu 30iicnenni eueuenHs OUHAMIKU
OIOXIMIYHO20 CNOJNCUBAHHA KUCHIO A POCHY [ PO3GUMK) canpo@imuoi MiKpoguopu 6usasieHo 6niue
cnipomesigheny 6 konyenmpayisx 0,02 ma 0,002 me/om’. Bionosiono, came yi 3a3nadeni npoyecu cmaiu
JIMIMYIOUUMU KpUmMepisamu npu 6CMAano6leHHi SPAHUYHO 0ONYCMUMOI KOHYeHmpayii cnipomesigheny y
8001 MoOenvbHux 6000uM, sika ckaana 0,0002 me/om’ (3a 3a2anbrocanimapnum nOKaA3HUKOM,).

Copyright: © 2022 by the authors;

KarwuoBi cioBa: IHCEKTMLUAW, HITPATH, HITPUTH, TPAHUYHO JOIMYCTUMA KOHIICHTpALIis,
licensee USMYJ, Kyiv, Ukraine.
This article is an open access

cripomesideH, Boa.
) ®
article distributed under the terms

and conditions of the Creative Commons Attribution License
(http://creativecommons.ora/licenses/by/4.0/)

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)
http://mmj.nmuofficial.com

80


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
mailto:inna.tkachenkooo%40ukr.net?subject=
http://creativecommons.org/licenses/by/4.0/

UKkrainian Scientific Medical Youth Journal

Issue 4 (142), 2023

Creative Commons «Attribution» 4.0

Beryn

[Ipogymane Ta paiioHadbHE BUKOPHCTaH-
HS TIECTHUIIU/IIB € BaKJIMBOIO 1 JIy>K€ CKJIaTHOIO
CIIPaBOIO, aJKE aCOPTUMEHT MperapariB i3 pi3-
HOMAaHITHUMHU BJIACTUBOCTSIMH, TNPU3HAYCHHSM,
OCOOJIMBOCTSIMU i1, BILTABOM Ha JIFOIMHY, TIOBE-
JIHKOIO B HABKOJHUIITHROMY CEPEIOBUII HAI3BU-
YaifHO BeluKHuil (AHTOHEHKO Ta 1H., 2023). Ouin-
Ka €(DeKTUBHOCTI 3aCTOCYBaHHS MOJTIOTAHTIB — 1€
OaraTopiBHEBE 3aB/IaHHs, K€ TOBHHHO OXOILIIO-
BaTH €KOHOMIYHY, COIialIbHY 1, 0COOIUBO, EKOJIO-
riuny cgepu (Syrota et al., 2022).

Jna peecTparlii Ta 3aKOHHOTO BHKOPHUCTAHHS
XIMIYHHUX 3ac00iB 3aXHCTy POCIHH B YKpaiHi He-
OOXiHOI0 YMOBOIO € HAasIBHICTh 1X HOPMAaTHBIB
B 00’€KTax HaBKOJHIIHBOTO CEperoBHUINA (BOII,
pociuHax, IpyHTI, TOBITP1 poOOUYOT 30HU Ta at-
MochepHOMy TOBITpi) (AHTOHEHKO Ta 1H., 2023;
Syrota et al., 2022). Haa3su4aifHO TOCTpOrO Ta
aKTyaJIbHOIO ChOTO/IHI € TIpo0JIeMa SKOCTI TUTHOT
BOIU. AJDKe BOAA, KOHTAMiHOBaHA MECTHUIIMA-
MU, MO>K€ OyTH MIPUYUHOK BUHUKHEHHS aJIepriid,
Pi3HUX MOpPYIIEHb OOMIHY PEYOBHH, XBOPOO Op-
TaHiB JUXaHHsS, CEePIEBO-CYAMHHOI CHUCTEMH Ta
OHKOJIOT1YHUX 3aXBOPIOBaHb (AHTOHEHKO Ta iH.,
2023; Syrota et al., 2022; Borysenko et al., 2021)

Mera

Mertoro Hamoi poGOTH cTajo Tiri€HIYHO-Ha-
YKOBE OOTPYHTYBaHHS TPAHUYHO JOMYCTHMOI
KOHIIEHTpaIlii cripoMe3ieny, sIKUid € TpeCTaB-
HUKOM HOBOTO 1HCEKTHUIIMHOTO KJIAcCy MOXiTHHX
TETPAMOBOI 1 TETPOHOBOI KHCIIOT, Y BOJII BOAOHM
TOCIOIAPCHKO-TIUTHOTO Ta KYJIBTYPHO-TTOOYTOBO-
TO TPU3HAYCHHS.

Marepiajau Ta MeTOAH T0CiIKEHHS

CripomMe3sideH € TOXITHUM TETPOHOBOI KHC-
JIOTH Ta Pa30M i3 MPEJACTABHHUKOM aBEPMCKTHHIB
— abaMEKTHHOM BXOIUTH JI0 CKIIQJy IMpernapary
O6epon Pamig 240 SC, KC, saxuii npeacrapisie
KJIac HOBITHIX iHcekThIMaiB. Ha croromui nanuii
mpenapar € € JUMHUM NECTUIIIO0M, 10 3aCTOCOBY-
€Thcsl B YKpaiHi Ha ocHOBI criipomesideny. [1po-
T€ BIH IIUPOKO BUKOPUCTOBYETHCS B CLIHCHKOMY
rocrionapctsi €sponu (Icnanis, @panis, [tamis,
JIutsa, Hinepnanau, bpurawnis, Kinp, ['penis, Ip-
nanpgis) i Amepukn (CHIA) (Tkachenko et al.,
2022; PPDB, 2023). V¥ cBiTi, KpiM BHUIIICHa3Ba-
HOTO 1HCEKTHITUIY, BHITYCKAIOTHCS IIperapaTu
Oberon, Danigetter, Forbid (Bayer CropScience),
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Judo (OHP) ta in. (PPDB, 2023). Cnipome3sidpen
MOoEIHY€E B CcOOl JBa MEXaHI3MH [Iii: 1HIYKIIIO
MIKpPOCOMaJIbHUX (DEPMEHTIB MEUYiHKH 1 TPUTHI-
yeHHS 4-TiApoKcu(EeHUITIpYBaTIIOKCUTEHA3H Ta
3apeKkoMeHAyBaB cebe B eeKTUBHIN OOpPOTHO1 3
IIKOJIOYMHHUMEU Komaxamu. [lecturua Bomomie
HECHCTEMHOIO JII€I0 IO BiJHONIECHHIO /O Tell-
nokpoBHux TBapuH Ta monuHu (Tkachenko et
al., 2022).

JlocnipkeHHsT AMHAMIK BMICTY CIIOMYKH Yy
BOJIl MOJIEJIbHUX BOJIOMM Ta OOIPyHTYBaHHS rpa-
HuyHO pomyctumMoi koHueHntpanii (I/IK) cmipo-
Me3i(heHy 3a OPraHOJENTUYHOIO Ta 3arajbHOCa-
HITapHOIO O3HAKaMH IIKIIJTUBOCTI 3M1MCHIOBAIIN
Ha OCHOBI JJaOOpPaTOPHOTO TITIEHIYHOTO EKCITe-
pumeHTy. [[nsl OIiHKM MECTUIUAY 3a CcaHiTap-
HO-TOKCHKOJIOTTYHUM TIOKa3HUKOM IIKIIJTUBOCTI
HaMu OyJI0 MPOBEIEHO PO3PAXYHOK MAKCHUMAIIb-
Ho HeAirouoi koHnenTpauii (MHK) kcenobioTuky
y Boxi 3rigHo 3 (MY Ne 4263-87, 1988; Ileposa,
2019; Haka3z MO3 VYkpainu Ne 721, 2022; Haka3
MO3 Vkpainu Ne 683, 2022).

B nmaGopaTtopHux ymoBax 3/1iiiCHIOBAJIM BU3HA-
YeHHS TOPOTOBHUX KOHIIEHTpAIiil cripomeside-
HY Y BOJIl 32 OpPTaHOJENTHUYHUMH TMOKa3HUKAMU,
BUKOPHUCTOBYIOUH  (PI3UKO-XIMIYHI BJIACTUBOCTI
CIOJYKH Ta BPaxXOBYIOUHU 3arallbHOTNPUIHATI Me-
TOJMYHI MiIXO! 1 OPTaHOJENTUYHI METOAU aHa-
mizy (MY Ne 4263-87, 1988; Hakaz MO3 Vkpai-
Hu Ne 721, 2022; Hakaz MO3 VYkpainu Ne 683,
2022). OuiHKy iHTEHCUBHOCTI 3amaxy MpOBOIMIN
3a I’ ITHOATFHOIO MIKaor0 (Tpu Temmneparypi 20
160 °C) 6puraganm metonom (ITeposa, 2019; Ha-
ka3 MO3 Vkpaiau Ne 721, 2022). BB criipome-
3ieHy Ha 3arajJbHOCAHITAPHUMA PEXKHUM MOJEINb-
HUX BOJIONM OIIIHIOBAJIM BPaxXxOBYIOUH JUHAMIKY
3MiH HW)KYEHABEJCHUX TOKAa3HUKIB: MiHepasi3a-
I[IF0 @30TOBMICHUX PEYOBHH, OI0XIMIYHOTO CIIO-
xuBaHHs KucHiO (BCK), piBeHb pozunHeHOTo Y
BOJIi KUCHIO 1 3MiHY 11 aKTUBHO] peak1lii, pO3BUTOK
Ta BIMUpaHHsS canpodiTHOi BOAHOI MiKpogo-
pu (MY Ne 4263-87, 1988; Hakaz MO3 Vkpainu
Ne 721, 2022; Hakaz MO3 Ykpainu Ne 683, 2022).
B sikocTi MOZIETBHOTO CepeIOBHIIA BUKOPUCTAHO
piukoBy Bofay. [lns OWIHKK pe3yibTariB AOCIHi-
JOKEHHS 3IHCHIOBAIIN iX 00pOOKY 32 TOTIOMOTOI0
METO/IIB BapialliiHOT CTATUCTUKH.

[Ipu po3paxyHKy MOpPOroBoi KOHIICHTpAIii
criipome3ieHy y BOJIl 32 CaHITApPHO-TOKCHKOJIO-
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T1YHUM TTOKa3HUKOM IIKIJIJTABOCTI, MU CKOPUCTa-
JHCST 3arallbHOMPUAHATOI (POPMYIIOI0, 3TiTHO
METONUYHUX ITAXOMIB OO0 KOMIUIEKCHOI'O Tirie-
HIYHOTO HOPMYBAaHHs MECTHIHIIB B 00 €KTax
noBkuLst (MY Ne 4263-87, 1988; Hakaz MO3
Vkpainu Ne 721, 2022; Hakaz MO3 VYkpainu
Ne 683, 2022). [lanuii po3paxyHOK 0a3yBaBcs Ha
JOIYCTUMIH T0OOBiH 1031 MECTUIMTY [Tl JTFOIU-
HU; % Mpenapary, 110 HaIXOIUTh B OpraHi3m 0e3-
MOCEPETHBO 3 MUTHOIO BOJIOIO; MACH TiJIa JIFOIU-
HU Ta HOPMH BOJIOCIIOKUBAHHS MPOTATOM J00HU.

Pesyabraru

BpaxoByroun oTpuMaHi pe3ysibTaTH, B SKOCTI
MOPOTOBOI BEIMYMHHU 32 BILIMBOM CITipoMe3ideny
Ha OpPraHOJICTITUYHI MOKA3HUKH BOU BCTAHOBIIE-
HO KoHIeHTpawito Ha piBHi 0,002mr/am’. Opra-
HOJICTITUYHOIO JIIMITYIOYOI0 03HAKOIO CTaB 3arax
npu 20 1 60 °C, sixuii Bu3HauaBcs npotsirom 20-
25 ni6 cuioro B 2 Ganm. Yci iHII JOCHTIKYBaH1
nporecu (3abapBieHHS, TPO30PIiCTh, KOIbOPO-
BICTh, KQJIAMYTHICTh, MIHOYTBOPEHHS) HE OynIu
TIMITYIOUUMH.

Bceranosnennst BCK 3aiiicHtoBanu yepes 1, 3,
5,7, 10 1 20 ni6 mociiKeHHS TpU KOHIICHTpa-
misx cripomesideny Bix 0,02 g0 0,0002 mr/mam’.
JluHaMiKy BU3HA4YaJld 33 PI3HUIECIO0 BMICTY PO3-
YUHEHOTO KHUCHIO (JI0 Ta Micis 1HKyOarii B Tep-
MocrTarti npu Temrneparypi 20 °C) B nmopiBHSHHI 3
koHTposeM (MY Ne 4263-87, 1988; Hakaz MO3
VYkpainu Ne 721, 2022). Pe3ynbratu HaBeeH! Ha
pUCYHKY 1.
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Puc. 1. bioxiMiuHe CIOKHUBaHHS KHCHIO IPH PI3HUX
KOHIIEHTpaIlisfX cripoMe3idery, mr /am
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3 laHuX, TPEACTABICHUX HA PUCYHKY | BUI-
HO, 1110 criipoMe3i(heH 31aTeH 0 CTUMYJIALIT TTPo-
neciB BCK, To0TO BIinBae Ha 34aTHICTh BOJOKWM
JI0O CaMOOYMILEHHs BiJl HAsBHOIO OPraHiuHOTO
3a0pynHeHHs. OTpuUMaHi pe3ynbTaTu J103BOIHIN
OOTPYHTYBATH B SIKOCTI IOPOTOBOI BETMUMHU 3HA-
gyenHs 0,0002 mr/am?®, Tak SIK KOHIIEHTpAIll pe-
yoBuHHU 0,002 ta 0,02 Mr/aM® BiApi3HSUIHACS Bif
KOHTPOJBHUX 3pa3kiB Ha 20-27 % (p <0,05).

JlocnipkeHHs BIUIMBY criipome3ipeHy Ha 4u-
CeJbHICTh MIKpOOHOTO 3a0pyAHEHHSI MOJEIbHUX
BOJIONM TIPOBOIMJIN MapajieIbHO B Ti caMi J00H,
mo 1 BCK ta B TUX e KOHIIEHTpaIlisx, BiAMO-
BimHO 10 (MY Ne 4263-87, 1988; Hakaz MO3
Vkpainn Ne 721, 2022). Otpumani pe3ysibTaTu
HaBeJIeH1 Ha pUCYHKax 2, 3.

[Tpu nocnimKeHHI TUHAMIKH POCTY 1 pO3BUT-
Ky canpoditHoi Mikpoduiopu BHSABICHO OakTe-
PULIMIHY Jit0 cripoMe3ieHy B KOHIEHTpAIisX
0,002 ta 0,02 mr/am®. JlaHi, HaBeJACHI B Ha pu-
CYHKax 2, 3, MOKa3ylTh TaKOX, IO MPH BMICTI
cronykd y Boai B koHmentparttii 0,0002 mr/am?
kputepiii CT’roaeHTa He JOoCsraB CTaTHCTUYHO
3Hauymoro piBHA (t <2,9). OTxe, 3a BILTMBOM Ha
JaHUi Ipoliec BCTAHOBJIEHA BEJIMYKHA CIIIpOMeE-
3ideny y Boai Ha piBHi 0,0002 mr/am>.

HocnipkeHHs mporeciB HiTpudikarii a3o-
TOBMICHUX pPEYOBHMH (a30Ty aMiaky, HITPHTIB,
HITpaTIiB) y BOAI CKOpUCTANIUCSA (POTOKOIOpOME-
TPUYHUMH MeTofaMu 3TigHo 3 (MY Ne 4263-87,
1988; Hakaz MO3 VYkpainu Ne 721, 2022). 1106
MPOBECTU KUIbKICHE BU3HAYCHHS a30TOBMICHHUX
CIOJIYK (230T aMOHit0, a30T HITPHUTIB, a30T HIT-
pariB) B JOCIIAl 3 BOJOK BUKOPUCTAIHM IOIE-
penHbO TMOOYIOBaHI TPaayrOBajdbHI 3aJICKHOCTI
ONTUYHOI TYCTUHU CTaHAAPTHUX PO3YUHIB BiJ
ix xoHueHtpauii. 3 BuKopucTaHHsIM pH-meTpa
31 CKJIIHUM €JIEKTPOJIOM 311HCHIOBAJIM BUBYEHHS
JUHAMIKH BIUIMBY CHipoMe3i(eHy Ha piBEHb PO3-
YHHEHOTO Y BOJII KHCHIO 1 Ha aKTHBHY PEaKIlifo y
BOJIi MOJICTTEHUX BOJIOWM. YCi OTpUMaHi BEJINYH-
HU HE BiApi3HsuHcs Big koHTporo (p <0,05) mpu
JOCHIKyBaHUX KOHIIEHTpaisx peaoBunu (0,02,
0,002 ta 0,0002 mr/mm*) Ta He Oymu JIMITYIO-
YUMHU TPY BCTAHOBJICHHI TPAHUYHO JIOITYCTHMOT
KOHIIEHTpallii ciipomesideny y Bozi. JlaHi HaBe-
JIeH1 Ha pUCYHKaXx 4-6.

Tak, oTpuMaHi pe3yJbTaTH BUBYCHHS BMICTY
PEUOBUHM 3a BIUTMBOM Ha JHWHAMIKy MpOIIECIB
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cripomesideny (0,002 mr/mm?)

cripomesideny (0,02 mr/am®)

Puc. 2. BruiuB pi3sHuX KOHIEHTpaLil cripoMesideny Ha canpodiTHy Mikpo¢Iopy BOAK BOZOHM
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Puc. 3. MikpoOHe 4rciI0 BOIH MPHU Pi3HAX
KOHIICHTpalisfX cripomesipeny, Mr/am’
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Puc. 4. A3or amiaky npu pi3HUX KOHIIEHTPAIIIsIX
cripomesideny, Mr/om?
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Puc. 5. A30T HITPUTIB NP Pi3HUX KOHIICHTPAIIisIX
cripomesideny, mr/am’
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Puc. 6. A30T HIiTpaTiB NPH Pi3HUX KOHIEHTPAIISIX
cripomesideny, mr/am?

20 30

amoHi(ikarii 1 HiTpuikaIii J03BOJUIN BCTAHO-
BUTH JIOMYCTUMHI BMICT cripomesideny y Bomi
Ha piBai 0,002 mr/am®, a 3a BMICTOM pO34YHHE-
HOTO Yy BOJIi KHCHIO 1 BIUIMBOM Ha PEaKIIil0 BOIU
(pH) — 0,02 mr/am>.

[Tpu po3paxyHKy 3HAYCHHS MAKCUMAJTBHO HE-
nirouoi konnentpaiii (MHK) Bukopucranu Benm-
YUHU HOPMHU CTIOKUBAHHS BOAM — 3 JI, CEPEIHBOT
Maca Tina groguHad — 60 kr ta 10 % HaaxomKeHHS
THCEKTUITUAY 3 BOJOIO, KEPYHOUUCh METOIUYHHU-
mu migxogamu (MY Ne 4263-87, 1988; Ilepnosa,
2019). Bignosigno, MHK cnipomesideny nopis-
HIOBaTHUME:

ISSN 2786-6661
eISSN 2786-667X

B 0,01x10x60

MHK 100% x 3
Otpumana BennunHa MHK, no3Bonuna Ham
3poOUTH BHCHOBOK PO T€, MO MOKAa3HHUK CaHi-
TapHO-TOKCHUKOJIOTTYHOI IIKIJUTMBOCTI HE Oyge
JMITYI04010 O3HaKo mpu oOrpynryBanHi [JIK
cripome3ipeHy y BOAl, Tak, K HOTO 3HAYCHHS
BHUIIE 32 KOHIICHTPAI[iiHY BEITUYHHY CIOTYKH B
IHIIUX TOCIIHKYBaHUX MPOIIECcax.

BpaxoByrwoun pe3ynasTaTé MPOBEACHUX JI0-
CIPKCHb Ta OIIHKKA OTPUMAaHUX pPE3yJbTaTiB
BIUIMBY cliipoMe3iheHy Ha OpraHOJICNTHYHI IMO-
Ka3HUKU BOJY, Ha MPOIIECH 3arajibHOTrocaHiTap-
Horo pexumy Boxpoiim (BCK, mikpoGHe wywmcio,
HiTpU(iKaIlisg a30TOBMICHUX crioyyk, pH Boam), a
Takox 3HadeHHss MHK Hamu Oylio BCTaHOBJICHO
MTOPOTOB1 BEJIMUUHH CITipoMe3ideHy 3a OCHOBHHU-
MU O3HAaKaMU HeOe3NeYHOCTI, sIKi MpencTaBlIeH1
B Ta0muni 1.

= 0,02 mr/mm>.

Taomuus 1. [Toporoswuii BMIcT cripome3ideHy
y BOJIi 332 OCHOBHUMH O3HAaKaMH IIIKiIJTABOCTI

. . Cryninb Bwicr,

O3Haka IIKIIMBOCTI 2
NposABY MI/IM

OpranonenTuyHa Mexa 0,002
3aranpHOCaHITapHA Mexa 0,0002
CanirapHo- Heliroya
TOKCUKOJIOT1YHA KOHIICHTpAITisI 0,02
I'pannuHO nomycTrMma
KOHIICHTpALIis 0,0002

TakuM 4rHOM, Ha OCHOBI ITPOBEICHUX HATYP-
HUX Ta J1a0OpaTOpHUX EKCIEPUMEHTIB IpaHUY-
HO JIOMyCTUMa KOHLEHTpalis cripoMesipeHy y
BOJIi MOJIETbHUX BOJIOWM HayKOBO OOIPYHTOBaHa
Ha piBai 0,0002 Mr/aM® 3a 3araabHOCaHITAPHUM
NOKa3HUKOM. JlaHy BeNIMYMHY JO3BOJISE€ KOH-
TPOJIIOBATH PO3POOJICHUN aHATITUYHUN METON
BU3HAueHHs cripomesideny y Boxai (MeroauuHi
BKa3iBku, 2018).

OoroBopenns

Pesynsrarm mpoBeieHMX HATYPHHUX JOCIi-
JDKEeHb IPH 3acTocyBaHHI penapaty O6epon Pamin
240 SC, KC mono BIMBY pi3HUX KOHIEHTpALi
crnipomesiheHy Ha OpraHOJENTHYHI, 3arajbHOCa-
HITapHI, CAHITAPHO-TOKCUKOJIOTIYHI BIACTHBOCTI
BOJM J03BOJIMJIM HaM BU3HAUUTU MOPOTOBI BEIH-
YMHU MECTUIMY 32 MPOSBOM LIKIJIUBOCTI.
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BcTanoBiieHo, 1m0 1HCEKTHMIM 3a CaHITap- [OYi O3HAKW — BIUIMB Ha MPOIECH O10XIMIYHOTO
HO-TOKCHUKOJIOTIYHMM TIOKQ3HUKOM HE YHMHUB CIIOXXMBAHHS KUCHIO Ta YHCENBHICTH campogiT-
HEraTWBHOI il HAa BOAY MOJEIBHUX BOJOWM, HOI MIKpodIopH) i 3a CaHITApPHO-TOKCHKOJIOTIY-
Heqitoua KoHieHrpaiis y 100 pasiB Oyna Huk- HuM nokasHukoM — 0,02 mr/nm® (1aHa BelnMYHHA
YO0 3a OOIPYHTOBaHy TPaHWYHO JOMYCTUMY He Oysa JIMITYIOU0I0).

KOHIIEHTpAIlif0. 32 BIUIMBOM Ha OPraHOJICNITHYHI 2. HaykoBO 0OTpyHTOBaHO BETUUMHY TPaHUY-
BrnactuBocTi Boau mipu 20 1 60 C koHIEHTpallis HO JOMYCTUMOI KOHIIGHTpaIlii crmipomesideny y
cipoMesideny BusBuiacst y 10 pa3iB HIKYOIO BOII TOCIONAPCHKO-IIUTHOTO Ta KYJIBTYpPHO-IIO-
3a BcranosieHy I[JIK (OyB mpucyTHii 3amax y OyTtoBoro mpusHadeHHs Ha piBai 0,0002 mr/mm®
2 6amu nipu 3Ha4eHHi 0,002 mr/om?). Takoxk Oyno — (JIIMITYOUHA KpUTEPi — 3aralibHOCAHITAPHUN ).
MOKa3aHO BIJICYTHICTh Oyllb SIKUX 3MiH B TIPOIIE- dDinaHCyBaHHS

cax HiTpuikamii, amoHidikamii, poO3UHMHEHOTO @DiHaHCOBOI MIATPUMKHU BiJ] JepXkKaBHOI, IPoO-
kucHIO 1 pH BoaM y BCiX TOCTIPKYBaHUX KOHIIGH- MaJChKOi a00 KOMEPIIIMHOT opraHi3aii st CTaTTs
Tpauisx iHceKTuuay. JIiMiTyIo4MMHU, TIpU BCTa- HE OTpUMaa.

nosnenHi [ JIK peuoBunu — 0,0002 mr/am®, cramu KonduiikT inTepeciB

OTpHMaHi pe3ylbTaTd 3a BIUIMBOM Ha YHCEINb- ABTOpH 3asBJISIOTH MPO BiJCYTHICTH MOTEH-
HicTh canpoditHoi Mikpoduopu Ta BCK, ixHI IiHUX Ta SBHUX KOH(IIKTIB IHTEpPECIB, ITOB’s3a-
3HAUEHHS JTOCTOBIPHO BIJIPI3HSUIMCS B KOHTP- HHUX 3 PYKOITUCOM.

omo (p <0,05). ToOTo, sik 1 B OLIBIIOCTI aHAIO- 3roga Ha nmyoOJikaniro
TIYHUX JOCIHIJKeHb TECTHUINIB, 3arajbHOCa- Bci aBTOpH 03HalOMIIEH] 3 TEKCTOM PYKOITUCY
HITApHUW TIOKa3HUK HEOE3NMEeYHOCTI BHUSBHMBCS Ta HAJAJIM 3TOY Ha HOTO MyOsiKaIlifo.
TUM, KU Ma€ HalOLIbII BUPa)KEHUH BIUIMB Ha ORCID ID Ta BHecOK aBTOpiB
MojieNbHY Bony (AHTOHEHKO Ta iH., 2023; Syrota 0000-0002-2148-0934 (A, B, D) Inna
et al., 2022, Borysenko et al., 2021). Tkachenko
BucHoBku 0000-0001-9665-0646 (C, E, F) Anna
1. OOrpyHTOBaHO TmOpOTrOBiI KOHIeHTpamii Antonenko
criipoMe3ieHy 3a OpraHoJICITUYHUMHU TTOKa3HU- A—Research conceptand design, B—Collection

kamu Ha piBai 0,002 mr/am® (nmimityrounii kpute- and/or assembly of data, C — Data analysis and
piii — BruiB Ha 3amax Boau mipu 20°C 1 60°C), 3a  interpretation, D — Writing the article, E — Critical
3aranpHOCaniTapaumu — 0,0002 mr/om® (mimity-  revision of the article, F — Final approval of article.

JITEPATYPA

Borysenko, A. A.; Antonenko, A. M.; Shpak, B. I.; Omelchuk, S. T.; Bardov, V. G. Hygienic evaluation of the most
common methods of agricultural crops treatment with chemical protection products (literature review). Medicni Perspectivi.
2021. Vol. 26 (3). C. 19-25. DOL: https://doi.org/10.26641/2307-0404.2021.3.241913.

PPDB: Pesticide Properties Data Base. Spiromesifen (Ref: BSN 2060). URL: http://sitem.herts.ac.uk/aeru/ppdb/en/
Reports/598.htm (assessed 17.07.2023).

Syrota A 1., Vavrinevych O.P., Omelchuk S.T., Blagaia A.V. Hygienic assessment of the population risk after consumption
of agricultural products grown with the application of triazole class-based fungicides. Environment & Health. 2022. Ne 4.
P. 20-28. DOI: https://doi.org/10.32402/dovkil2022.04.020.

Tkachenko L.V., Antonenko A.M., Vavrinevych O.P., Omelchuk S.T., Bardov V.G. Substantiation of the need for
monitoring in environmental objects of insecticides from the class of tetramic and tetronic acid derivatives taking into account
their specific influence on the human organism. Wiadomosci Lekarskie. 2022. Vol. 75(7). P. 1664-1668. DOI: https://doi.
org/10.36740/WLek202207109.

Metoauueckue ykazaHus 110 TUTMEHUYECKOM OlleHKe HOBBIX mecTuiunoB: MY Ne 4263-87, ytB. 13.03.87. Kues: M-Bo
3apaBooxpanenus CCCP, 1988. 210 c.

Amntonenko A.M., bopucenko A.A., Omensayk C.T., ITenso .M., babienko B.B. I'irieniuna oriHka Mirparii e CTHITHIIB
y IPYHTOBI Ta IOBEpXHEBI BOJM MiCJIsi 0OPOOKH arpoKyIbTyp 3 BUKOPHCTAHHSIM IHHOBALIfHMX METONIB Ta BCTAHOBJICHHS
PH3UKY BIUIMBY Ha 370poB’s moanHu. Onechkuii Meauunuii xypHan. 2023. Ne 2 (183). C. 84-87.

MeromuuHi BKa3iBKH 3 BHU3HAUCHHS CHipoMe3i)eHy y BOII METOJOM BHCOKOS(EKTHBHOI piIMHHOI Xpomarorpadii.
Ne 1563-2018 / 3arB. MiHicTepcTBOM exoorii Ta NpUpPOJHUX pecypciB Ykpainm Haxaz Hakaz Ne 246 Big 06.07.2018 ta

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)

http://mmj.nmuofficial.com

85


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://orcid.org/0000-0002-2148-0934
https://orcid.org/0000-0001-9665-0646
https://doi.org/10.26641/2307-0404.2021.3.241913
http://sitem.herts.ac.uk/aeru/ppdb/en/Reports/598.htm
http://sitem.herts.ac.uk/aeru/ppdb/en/Reports/598.htm
https://doi.org/10.32402/dovkil2022.04.020
https://doi.org/10.36740/WLek202207109
https://doi.org/10.36740/WLek202207109

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 4 (142), 2023 eISSN 2786-667X

Creative Commons «Attribution» 4.0

TIOTO/K. JINCTAMH T.B.0. [ 0JIOBHOTO IepKaBHOTO caHiTapHOTO Jikaps Yikpaiau (mucti Ne 7/1173 Big 13.04.2018 i Ne 87/2594-
18 Bix 22.05.2018).

Haxaz MO3 VYkpainu Big 22.04.2022 Ne 683. [Ipo 3atBepmkenHs JlepkaBHUX caHITapHIX HOPM i mpaBii «[loka3sHUKH
0e3MeYHOCTi Ta OKpPEMi MOKa3HUKH SKOCTI MHUTHOI BOAM B YMOBAaX BOEHHOTO CTaHY Ta HaJ3BHYANHUX CHUTYalisX iHIIOTO
XapakTepy»: 3apeecTp. B M-Bi toctutii Yipaiau 25.05.2022 3a Ne 564/37900.
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JUIsL 33JIOBOJICHHSI TIMTHHX, TOCIOAAPCHKO-TIOOYTOBHX Ta IHIIMX MOTpeOd HaceNneHHs: 3apeecTp. B M-Bi rocTHiii YkpaiHu
16.05.2022 3a Ne 524/37860.

[epmoBa O.B. OpranonenTH4HI ITIOKA3HUKH SKOCTI BOIM: METOANYHI BKA3iBKH JI0 TaOOPAaTOPHUX 3aHATH Ta CAMOCTIHHOT
po6oTH 3 MUCIUILTIHT «XiMis IPUPOIHUX 1 CTIYHUX BOI» IUIA CTYACHTIB (akymereTy XiMmil Ta ¢apmamii / O.B. Ilepnosa,
H.O. IepmoBa. Oneca: Onec. Hat. yH-T iM. [. . MeunnkoBay, 2019. 42 c.

Scientific substantiation of the maximum allowable concentration of the new
insecticide spiromesifen in the water of model reservoirs

Tkachenko Inna, Antonenko Anna
Hygiene and Ecology Department Ne 1 of Bogomolets National Medical University, Kyiv, Ukraine
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Tkachenko Inna
E-mail: inna.tkachenkooo@ukr.net

Abstract: the rational use of pesticides is an important and very complex matter, therefore, the intro-
duction of pollutants into agriculture must consider economic, social and, especially, environmental as-
pects. The presence of standardization and regulation of chemical plant protection agents in environmental
objects (water, plants, soil, air of the working zone and atmospheric air) is a legally necessary condition
for the pesticides application. After all, the presence of compounds residual amounts in water and food
products can lead to the emergence of various diseases and disorders in the human body. The aim of our
research was to standardize the new insecticide spiromesifen in the water of model reservoirs for use
in economic, drinking and cultural and household purposes. When substantiating the maximum allow-
able concentration of the compound, we used generally accepted methodological approaches, laboratory
and natural methods of evaluating water according to organoleptic (color, smell, transparency, turbidity,
foaming) and general sanitary indices (biochemical oxygen consumption, amount of aquatic microflora,
ammonia nitrogen, nitrogen nitrites, nitrogen nitrates, dissolved oxygen level, active reaction of water).
The sanitary-toxicological hazard index of spiromesifen was also calculated for the studied water samples.
The obtained results of the study on the ability of spiromesifen to affect the organoleptic properties of
water (smell in 2 points at 20 and 60 °C), nitrification and ammonification processes allowed to establish
a limiting value at the level of 0.002 mg/dm’. According to the content of oxygen dissolved in water and
the effect on the active reaction of water (pH) and the value of the maximum inactive concentration (as a
sanitary and toxicological index of harmfulness), the value was justified — 0.02 mg/dm’. When studying the
dynamics of biochemical oxygen consumption and the growth and development of saprophytic microflora,
the influence of spiromesifen in concentrations of 0.02 and 0.002 mg/dm’ was revealed. Accordingly, these
specified processes became the limiting criteria when establishing the maximum allowable concentration
This article is an open access

of spiromesifen in the water of model reservoirs,
article distributed under the terms

which was 0.0002 mg/dm’ (according to the general
sanitary index).
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CxJiepocTHH-3a/1€KHI MeXaHIi3MH (P)OPMYBAHHSA 0CTEONOPO3Y Y XBOPHX
LYKPOBHUM J1ia0eToM 2 THILY Ta 0KMPIHHAM

Mapuenko AHacracis

Kadenpa 3aranpHoi npakTUKH — CIMEHHOT MEIMIIMHY Ta BHYTPiMIHIX XBopod XHMY, m. Xapkis,
VYkpaina

Address for correspondence:

Marchenko Anastasia

E-mail: anastasijamarchello@gmail.com

Anomauia: npu obcmedicenni 103 nayienmis na yykposui oiabem 2 muny (L), wo y 83 eunaoxkax
nepebicas Ha mui 30inbuleHoi macu mina abo OANCUPIHHA, OVIO 6CMAHOBNIEHO GIpO2iOHe 30iNIbUIeHHS
8MICHy CKAepOCMUHY V CUPOBAMYI KPOSI, AKe MAN0 NpAMY KOPElAYilHYy 3aledCHiCmb 3 IHOeKcOM
macu mina. Bucnosneno npunywenus, wo 3miHu 0aHo20 2liKonpomeiny, AKUll 6X00umv 00 2pynu
AHMA2OHICMIB KICMKOBUX MOpPGhoceHemudHUX OLIKi8, 8I00Y8aAIOMbCS 6HACIIOOK OA2amvox npoyecie 6
opeanizmi: 30inbuenns cunmesy @HII-o. aounoyumamu, enoomeniem cyOuH, KIimuHamu Heupoenii Ha
Ml npe- ma MeHonaysu, wo CNpusic NOPYUIeHHIO MIHePAlIbHOI WiNbHOCMI KICMKO80I MKAHUHU, MOOMO
popmysannio ocmeonoposy. EHOOKpUHHUL OCMeonopo3 CmaHo8ums HAUOiIbuy epyny GMopUHHOZ0
0CmMeonopo3y, NPosIOHOI0 NPUUUHOIO AK020 € YYKposuti diabem 2 muny. B pazi nasenocmi L[J] 2 muny,
AKULL nepebieae Ha Miti OHCUPIHHAL, POPMYIOMbCA YMOBU 00 POZGUMKY OCIMEONOPOMUYHUX CIMAHI8, OOHUM
i3 MexXaHizmie po3eUmKy SAKUX Modce SUCTYnamu 2nikonpomein ckiepocmun. Memowo 0ocniodxcenHs
CMAno BU3HAYEHHST CIMPYKMYPHO-QYHKYIOHATIbHO20 CMAHY KICIMKOB0I MKAHUHU UISIXOM OOCTIONCeHHs
8MICTY CKIEpOCMUHY V X60pUX HA YyKposuti diabem 2 muny, wo nepebieac Ha mii monozpagivuHux
ocobnusocmeil po3noodiny sicupogoi mxkarnunu. [Jo pooomu oyno zanyyeno 103 xeopux na L[/ 2 muny,
akuil y 83 sunaoxax nepebicas 8 NHOEOHAHHI 3 HAOIUULIKOBOTO 8A2010 A0 OHCUPTIHHAM (0CHOB8HA epyna). [lo
epynu nopieusanus ygiuuino 20 xeopux na L] 2 muny, wo 6y6 0iacHocmosaHuil y nayicHmis 3 HeaMiHeHUM
inoexcom macu mina (IMT). Bix xéopux konueascs 6io 31 00 55 pokie ma 6 cepeOHbOMY N0 2pYNax ckiaoas
43+4,6 poxie ma 44,1+2,1 poku 8i0nogiono. B 0box epynax xeopux nepesasxcanu 4onosiku 44 (53%) ma
11 (55%) oci6. Tpusanicmo 3axeoprosanns peecmpyesanacs ¢ medxcax 6i0 1 0o 13 pokis. Busnauennus
PO3NOOINY HCUPOBOI MKAHUHU 8 OP2AHI3MI 00CTIONCYBANU 3a OONOMO0I0 8d2 O XAPAKMEPUCTNUKU
cknady mina - OMRON BF511 (Anonis). I0enmugpixysanu emicm @icyepanvHoi Hcupo8oi mKaHuHu
(BXKT) ma niowxiproi swcupoeoi mxanunu (IDKT). Axmusnicms ckiepocmuny 8 cupogamuyi Kposi
BUHAYANU IMYHOpEPMEHMHUM MemOoOOM 3 BUKOPUCMAHHAM KOMepyiuHux mecm-cucmem «Biomedi-
ca» (CLLA) 32i0n0 incmpyryii na imynoghepmenmuomy ananizamopi «Labline-90» (Ascmpis). Obpooxy
OMPUMAHUX OAHUX 30IUCHIOBANU MEMOOOM 8apiayitiHOi CIMAmMUCMUKU 3a 00NOMO2010 JNiYeH3IlHO20
npozpamnozo s3abesneuenns Stata 10 («StatSoft Inc.», CLLA). Ilepesipka na nopmansHicms po3nooiny
OaHux GukoHysanacsi 3a donomozoio kpumepito [llanipo-Yinka. /{na napamempis 3 HOpMATbHUM
PO3n00INOM po3paxosysanu cepeonto eenuduny (M) £ cmanoapmuy nomunxy cepeouvoi (m). Ompumani
pe3yrbmamu po3enadanuca Ak cmamucmudno suauywi npu p<0,05. B pe3ynomami 6yno uznaueHo, ujo
30inbwenns IMT cynposodcysanoce nidguweHHsaM nokasHuka ckiepocmuty. Toomo, eusgneni 3minu
2NIKONPOmeiny, AKUull 6Xo0ums 00 pynu aHmacoHicmie KiCmKosux MopgoceHemudnux OiLIKi8, 0aromo
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3M02y npunycmumu nopyuieHHs npoyecy ougepenyiayii ocmeoonacmie. Toomo, sax L[] 2 muny, max
[ KiMbKICHA 3MIHA JHCUPOBOI MKAHUHU 3 ii Nepepo3nooiliom, He2amueHo GNIUBAIOMb HA Memabonizm
kicmkogoi mxanunu. Tak, nepebie yykpogoeo diabeny Cynpo8o0N*CYEMbCs 30INbUIEHHAM AKMUBHOCTI
npo3ananvHux yumoxiuie, a came, ®HII-o — ck1a006020 YUMOKIHOB020 KACKAOY HCUPOBOI MKAHUHIL.
Lleti ¢henomen maxooic nos’azyiomv i3 3ANyueHHAM 00 npoyecy CyOuH (eHOOmenianbHi KIimuHu
NPOOYKYIOmMb OAHUl YUMOKIH), HepB8OBOi MKAHUHU (3A/ly4eHHs KAIMUH Hetpoalii) ma mMemaooniynumu
3cysamu 8 opeanizmi. Okpim mozo F Xu ma cnisasm. é exchepumenmi 008e0eHo, U0 0CMeoKIACOo2eHe3
NPUSHIYYEMbCA NPU 2INep2ilikeMiYHUX ma 2inepincyninemiunux cmauax. Toomo, y xeopux na L] npu
soinvwenni IMT ckradaemvca HeeamusHull «mandemy uepes 000amKo8e HAOX00HCeHHs 3 06a2ambox
xkaimun QHII-0 ma 30inbuienns cunmesy CK1epoCcmuHy, wo He milbKu «3anycKae» npoyec nopyueHHs
MiHepanbHoi winbnocmi kicmkosoi mxanunu (MILKT), ane i niompumye 1020 8MPOO0BI’C 8CHOCO
nepebicy saxsopiosanus. Taxoxc neena ponv 8i0800UMbCS GIKOBOMY ACHEKMY 0OCMEHCEHUX X8OpUX
Ha L[] (cepeodHiti 8ix meHonay3u y 300p0o8ux HIiHOK HAWLOi Kpainu cmaunosums 45 pokie), uo maxodic
CRPUSIE NPUSHIYEHHIO KICMK08020 Memabonizmy. B makomy pasi 30inbuieHHs. aKMUBHOCMI CKIePOCMUHY
8 NOEOHAHHI 3 HE2AMUBHUM (DOHOM (OAHCUDIHHSA, NEpiod MEHONAy3u) MOXCHA POo32na0amu K OOUH i3
Mexanizmie hopmyeaHHs ocmeonopomuyHux 3min. 1Ipu ybomy no€onyomscs Mexanizmu nepeuHHO20 ma
emopunnozo OII, wo nocuntoe i npuckopioe npoyec nopyuienHs apximekmouiku kicmxku. Tomy moxcna
3p0OUMU BUCHOBKU, WO Y XBOPUX HA YYKpOBull diabem 2 muny y NOEOHAHHI 3 OHCUPIHHAM SUHUKAIOMb
YMOBU 00 3HUNCEHHSI AKOCMI KICMKOB0I MKAHUHU Yepe3 YNOBLIbHeHHs KICIK08020 Memabonizmy, wo
CRpUsE hoPpMYBAHHIO OCMEONOPOMUYUHUX CINAHIB.

KarwuoBi ciioBa: oxupinHs, OUTKH KPOBI, IHAEKC MacH Tila, IlyKPOBUH J11a0eT, 0CTEOIOpo3

Beryn I'SAITUI YOJIOBIK MPOTSTOM DPEIITH XHUTTS MaTH-
CyuacHi koHuenuii ¢opmMyBaHHs octeonopo- MyTh nepesiom (Khosala et al., 2008).
TUYHUX CTaHiB (DOKYCYIOTh CBOIO yBary Ha B3ae- VY 3B’s3Ky 31 30UIBLICHHSIM TPUBAJIOCTI KHUT-

MOJIIi MpoLIEeCiB CUHTE3Y Ta pe30pOlii KICTKOBOI TS Ta TMOB’S3aHUM i3 HUM CTapiHHSM HACEJICHHS
TKAHUHHU, a JIKYyBaJIbHI 3aX0U — Ha MOCWIEHHI KUIBKICTh OCTEONOPOTUYHHX IEPEIIOMIB B yChO-
0OMEKEeHHsI OCTEOKJIAaCTOIOCEPEIKOBAHOT KICT- My CBITI Ma€ TEHJICHINIO 10 3pocTtaHHs. [Ipo-
koBoi pe3op6uii (Inoue et al., 2019). THO3Y€ThCs, 1m0 10 2025 p. MOMIUPEHICTh 1HBA-

[Ipo6nema octeonoposy (OIl) mae ocobnuBe JITHOCTI TIIBKKA BHACIHITOK IEPEIIOMIB KiCTOK
3HAUEHHS 3a PaxXyHOK BHCOKOI PO3MOBCIOUKEHO- KYJBIIOBOIO cyrio0a ckiaae Onmu3bko 2,6 MITH.
CT1 HO30JIOTI, TI TSHKKUX COLIaJIBLHMX HACHIJAKIB BHIAIAKIB, a YHCIO JIETAJBHUX HACIIAKIB IIiC-
Ta 0E3CUMIITOMHOIO Nepediry 3aXBOpIOBaHHS 0 Jisl mepesioMy cterHa — Onmsbko 700 TUC. Ha pik
MOMEHTY IOSIBU IIEPETIOMIB. (Jennnison & Yarlagadda, 2019).

3a nanumu BOO3, cepen HeiHdekiiHUX 3a- Ennoxkpunnuit OIl cTaHOBUTH HaNHOUIBIIY
xBoptoBa"b OII 3aiimae uyerBepre Micue micias rpymy BropuaHOTO OIL. IpoBimHUMHE Horo mpH-
XBOPOO CepLEBO-CYANHHOI CUCTEMH, OHKOJIOTIY- YHHAMHU MOXYTh OyTH IyKpOBHI Iia0eT, 3aXBO-
HOI MMaToJIorii Ta IyKPOBOTO AiabeTy. PIOBaHHS MIMTOBUIHOT (TIEPTUPEO3, TITOTUPEO3)

KniniuHa 3HaYMMICTh OCTEONOPO3y BU3HAUa- Ta MApallMTOBUIAHUX 3ai03 (TileprapaThpeos),
€TbCS NIE€pPEIOMaMM, HE3BAXKAKOUU Ha Te€, L0 JI- MaToJIOTris KOpY HAJHUPKOBHX 3aJ103 (TIIepKOPTH-
arHOCTHKA 3aXBOPIOBAHHS IPYHTYETHCS Ha KUIb- IU3M), Tinogi3y (akpomerais, TimomiTyiTapu3m)
KICHIH OLIIHIII MiHEpaJIbHOT HIUIBHOCTI KICTKOBOI —Ta rimoroHaausM (Shevroja et al., 2021).
tkannau (MILIIK), sika € BaxIMBOIO AeTepMi- BpaxoByroun MeauuyHy 1 coliadbHy 3Ha-
HAHTOI MILHOCTI KICTKOBOI TKaHUHU (Oniszczuk 4ymiicTe 0OCTEONnopo3y, OCHOBHHM HAIpPSIMKOM
et al., 2022). KoxHni 3 cekyHau B cBiTi BifOyBa- MNpOQUIAKTUKHA 1 JIarHOCTHKU 3aXBOPIOBAHHS €
€THCSI OCTEONOPOTUYHUN NIEPEJIOM, a, TOYMHAIO- BHSBIICHHS TAIIEHTIB 13 (haKTOpaMu PHU3UKY OC-
yn 3 BiKy 50 pokKiB, KOXKHa Apyra jKiHKa 1 KO)KEH TeOomopo3y Ta BUCOKHM PU3UKOM OCTEOIIOPOTHY-

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)

http://mmj.nmuofficial.com

88


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 4 (142), 2023

Creative Commons «Attribution» 4.0

HUX miepenoMiB. Jl0 Takux MaIi€eHTIB HaJlIeXKaTh
XBOPI1 Ha IYKPOBUH /1a0eT 2 THUITY Ta OKUPIHHS.
OO6wuBi 3a3HaY€H1 HO30JIOT14HI (POPMU € IPETUK-
TOpaMHM 3MiHU MiHEpPaJIbHOI IIIIBHOCTI KICTKOBOI
tkaHuHu (MILKT), T06TO 3MiHM apXiTEKTOHIKU
Ta MIHEpPAJILHOTO «HAMMOBHEHHs» KicTOK (Bliimel
et al., 2020).

BusHaueHHs cTaHy KiCTKOBOTO MeTa0oi3-
My B110YBa€ThCS MPHU JTOCHIHKEHH] 010XIMIYHHUX
MapKepiB 0CTEOTOPO3Y, Cepel IKUX PO3IIISLIAI0Th
CKJICPOCTHH.

Cknepoctun (SOST) ineHTHdIKOBAHO SK
DJTIKOMPOTETH, KU MPOAYKYETHCS OCTEOLIUTA-
MH, T4 € EHJOTCHHHM IHTi0ITOPOM KaHOHIYHO-
ro Wnt/B-kaTeHiH CUTHAJIbHOTO LUIAXY. Y HOro
MPUCYTHOCTI TIOTIEPETHUKH OCTEOOIACTIB HE ITiJI-
JAIOThCSl BIUTMBY Wnt-CUTHAITY, BHACIIIOK YOTO
nporec AudepeHIianii 0cTeo0IacTiB IPUITHHS-
erbesd. Huska gocnigkeHb I03BOJIMIA BUSBHUTH
ydacTh Wnt CHTHAIBHOTO NUISXY B PETYIILii
(hopMyBaHHS KICTKOBOT TKAHWHU. 3 1HIIIOTO OOKY,
CKJIEPOCTHUH, SIKUU MPOIYKY€ETHCS OCTEOLUTAMHU,
y 3I0pOoBUX 0Ci0O oOMexye mpoiec GopMyBaHHS
KICTKOBOT TKaHWHH, 1100 YHUKHYTH HaJMipHOTO
okocteHinHs (Weivoda et al., 2017).

To6T0, OLI0K CKIEPOCTHH, IO MPOAYKYEThCS
Ta BUBLIBHSIETHCS OCTEOLUTAMH, BIIIrpae KITko-
YOBY pOJIb Y MEXaHi3Mi TaJbMyBaHHS OCTE00-
nactoreHesy. l'albMIBHUIM BIUIMB CKJIEPOCTHHY
Ha Wnt/B-kaTeHIH CUTHaJbHY CUCTEMY MPHU3BO-
JUTH 70 3HWKCHHS KOHIICHTpaIlii [-KaTeHiHy B
LUTOTUIa3MI Ta SApPI OCTEOONACTY, IO CYIPOBO-
JDKYETBCS PUTHIYEHHSAM Tpornidepartii Ta nude-
peHitiroBanHs octeobnactiB (Hay et al., 2016).

ToGTo, B pasi HasiBHOCTI LI/] 2 THmy, sxuii me-
pebirae Ha T OXUPiIHHA, (HOPMYIOTHCSI YMOBU
JI0 PO3BUTKY OCTEONIOPOTUIHHX CTAHIB, OTHUM 13
MEXaHI3MiB PO3BUTKY SKUX MOYKE BUCTYIIATH TITi-
KOITPOTEIH CKJIIEPOCTHH.

Mera

Metoro  nmocmipkeHHS OyJlio  BU3HAYEHHS
CTPYKTYPHO-(DYHKITIOHAJILHOTO CTaHY KICTKOBOT
TKaHWHU TUIIXOM JOCTIIKEHHS BMICTY CKIIEpO-
CTHHY y XBOPUX Ha IIyKpOBHI1 Hia0eT 2 Ty, 1110
nepebirae Ha T TonorpadiyHUX 0COOIUBOCTEMH
PO3MOLTY )KUPOBOT TKAHUHH.

Marepiauau i MmeToau

o po6otu Oyso 3amydeno 103 xBopux Ha LI /]
2 tumy, akuil y 83 Bumajakax nepediraB B Moej-
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HaHHI 3 HAJUIMILIKOBOIO Baror adbo OXKUPIHHIM
(ocHoBHa rpyna). Jlo rpynu nopiBHSHHS YBiHII-
7o 20 xBopux Ha L[/ 2 Tumy, mo OyB giarHoC-
TOBAaHWUW y MAIIEHTIB 3 HE3MIHEHHUM 1HJIEKCOM
Macu Tina (IMT). Bik xBopux konmBaBcs Bif 31
70 55 pOKiB Ta B cepeHbOMY IO IpyHax CKia-
naB 43+4,6 pokiB Ta 44,1+2,1 poku BiAMOBITHO.
B 060x rpynax XxBopux nepeBakaiu 4oJoBiku 44
(53%) Ta 11 (55%) oci6. TpuBamicTh 3aXBOpIO-
BaHHS PeecTpyBajiach B Mexax Bix 1 10 13 pokis.

Bci xBopi 3Haxoauaucs B cTajii cyOKOMIIEH-
cauii LI/l 2 Tumy Ta Manu cepeHio CTYIiHb TSK-
KOCTI 3aXBOPIOBaHHS.

KonTponpHi pe3ynbraté 010XIMIYHMX KOH-
CTaHT Oynu oTpuMani npu obcrexenHi 20 mpak-
TUYHO 3/0POBUX IMAI[I€EHTIB, TOTOKHUX 3a OC-
HOBHUMH MMOKa3HUKAMH JTOCIIDKCHUM Tpynam 3
I/ 2 tumy.

[IpoBenena poGora Oyna posmodara Tic-
7S MiIIUCAHHS 3TOAM XBOPUMH, SKa BIIIOBI-
JJa€ €TUYHUM Ta MOPaJbHO-TIPAaBOBHM BHMOTaM
Crarycy VYkpaiHcbkoi acormiarii 3 O010€THKH Ta
Hopmam GCP (1992 p.), GLP (2002 p.), Biamo-
BisHO 110 BUMor Ta HopMm ICH, TumoBum mosno-
JKEHHsIM 3 TuTalb eTuku MO3 Yipainu Ne 66 Bif
13.02.2006 p.

Hiarno3s LIJ] 2 Tumy BCTaHOBIIIOBAJIH 32 KPUTE-
pisiMU YHi(hIKOBAHOTO MTPOTOKOJTY Ha/IaHHS MEANY-
Hoi ponomoru «LlykpoBuii niaber» (Hakaz MO3
Vkpainu Big 21.12.2012 p Ne 1118). [Ins miarnoc-
tuku oxupinasg (OX) ta ioro crymeHs 3acToco-
ByBasn Kiacuikaniitai kpurepii BOO3 (1997) i3
BU3HAYECHHIM iHJeKkcy MacH Tina (IMT) 3a popmy-
noro Kerne: IMT = maca Tina (kr)/ 3pict (M?).

BusHaueHHs po3mofiy )XKHpPOBOi TKAaHWHU B
OpraHi3mi JOCIIKYBaIH 32 TOTIOMOTOO Bar JIJIst
xapaktepuctuku ckiany Tima — OMRON BF511
(Amownis). InenTudikyBanmm BMICT BiclepaabHOT
»kupoBoi Tkannau (BXT) Ta migmkipHoi xupo-
Boi Tkanuuau (ITKT).

AKTUBHICTb CKJIEPOCTUHY B CHPOBATII KPOBI
BU3HAYAIH IMyHO(EPMEHTHUM METOJOM 3 BHKO-
PUCTAaHHSAM KOMEpLIHHUX TecT-cucteM «Biome-
dica» (CIHA) srimHo iHCTpYKIil Ha iMyHOdep-
MeHTHOMY aHai3aropi «Labline-90» (ABctpis).

OO6poOKy OTpUMaHUX JaHUX 3IIHCHIOBAIN
METOJIOM BapialliifHO1 CTATUCTHKH 32 IOTIOMOTOIO
JIIEH31MHOTO TPOrpaMHOro 3ale3nedeHHs Stata
10 («StatSoft Inc.», CIIIA). IlepeBipka Ha HOp-
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MaJbHICTh PO3MOJTY TaHUX BUKOHYBAJIACS 3a JI0-
nomoroto kpurepiro LHlamipo-Yinka. J{is napame-
TPiB 3 HOPMAJIBHUM PO3MOALIOM PO3PaXOBYBAIIN
cepeaHto BenuunHy (M) £ cTaHAapTHY MOMMIIKY
cepennboi (m). OTpuMaHi pe3yabTaTd PO3TIIsia-
JWCS SIK CTaTUCTUYHO 3Hauymli mpu p<0,05.

Pe3yabTaru

3 ypaxyBauHsaMm 3miau IMT xBopi 0CHOBHOI
rpynu Oyiau pO3IMOAUICHI HACTyMHUM YHHOM:
rpyrma MamieHTiB 3 HaJUTMIIKOBOIO Baror cKjala
17 ociO; oxupiaas 1 CT. BU3HAUWIW y 23 BUIAI-
Kax; 2 CT. OKUpiHHSA Oyna npuramanHa 31 xBopo-
My Ha [/l 2 Tumy ta 3 cT. — 15 ocobam.

[Ipu BU3HAuUEHHI PO3MOALTY )KMPOBOI TKaHU-
HU OyJIi BCTaHOBJICHI HACTYIHI pe3yabraTtu. Bin-
cotkoBuii BMicT IDKT y xBopux nHa LJ] 2 Tumy 6e3
3miH IMT maitke He BiIpi3HABCS Bijl MOKa3HUKIB
KOHTPOJIbHOI TIpynu Ta cknajgas: 22,6+1,9%;
BMmicT BXXT nopisnioBas 14,0+1,4% (Tabm.1).

ToOTo0, sIK MpU HAUIUIIKOBIM Maci Tina, Tak
1 oxupinHi y xBopux 3 L/] 2 tTumy BinOyBanu-
Csl 3MiHM BiJICOTKOBOTO CKJIQAy KMPOBOI TKaHU-
HU: TOCTyrnoBo 30umbTyBaBcs BmicT BXKT mo
BiJTHOIIEHHIO JI0 TPyNu KOHTposito — B 1,9 pa3u
y xBopux 3 HMT; B 1,8 pasziB — mpu OXK 1 ct.;
Maiixe B 2 pazu — nipu OXK 2 cr. Ta npu OXK 3 ct.
—vy 2,7 pa3u. Tpeba BiA3HAYUTH, 110 HANOUTBIINAN
noka3Huk BXKT Bu3Hauanu y XBOpux Ha OXKUPIH-
Hs 3 ct., a [DKT — y xBopux 3 OXK 2 cT.

[Ipu nocnmimkeHHI BMICTY CKJIEPOCTHHY Y
CHUPOBATIII KPOBI BU3HAYEHO HOTO 301IBIICHHS Y
MAIEHTIB OCHOBHOI Ipyn# (B LIJIOMY) Ta TPYIU
nopiBHssHES 10 51,9 (35,4 — 68,7) nmonw/a Ta
39,5 (26,7 — 48,3) imoup/n BiamoBigHO. B TOM
)K€ 4Jac MpY BU3HAYEHHI BMICTY CKJIEPOCTHHY B
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ypaxyBanHsM IMT Oynu oTpumaHi HaCTYIIHI pe-
3ynbTatu (Tadm. 2).

Taéauus 2. BmicT DIiKonpoTeiHy CKIEpOCTHHY
B CHpOBarLl KpoBi XxBopux Ha LIJ] 2 Tumy
B 3anexxHocTi Big IMT

BwmicTt
CKJIEPOCTHUHY,
IIMOJIb/JI

33,61 (18,9 —41,4)
39,5 (26,7 — 48,3)*
47,1 (35,4 — 56,8)*
49,8 (41,6 — 58,1)*
53,7 (43,4 — 61,2)*
59,1 (52,1 — 68,7)*

I'pynu o0cTe:xeHnx
BXT, %

KonTponbhra (10,2 + 1,3)
[opiBasanus (14,0 = 1,4)

LT 2r+HMT (19,0 + 1,3)
I 2r+OX 1 cr. (18,1 £ 1,2)
I 21+OXK 2 c1. (20,9 + 1,3)
T 21+OXK 3 cr. (27,6 £ 1,1)

Hpumimxa: *p<0,05 — BiporiAHICTH Pi3HUII OO
MOKA3HUKIB KOHTPOJILHOT TPYIH € CTATUCTHYHO
3HAYYIIO0

TakuM YMHOM, BMICT CKJICPOCTHHY 3aJIeKaB
He TUIbKH Bia HasiBHOCTI LI/] 2 Tumy, ane i konu-
Banb IMT, pu yomy BH3HauYeHa mpsAMa 3aJICK-
HICTh MK LIMMHU ITOKa3HUKAMHU: 30u1bIeHHs IMT
CYNPOBOKYBAJIOCS IMiIBUMICHHSIM TIOKa3HUKA
ckiiepocTuny. ToOTO, BUSBJICHI 3MiHU TIIKOIIPOO-
TETHY, SKMI BXOAUTH JIO TPYIH @HTAarOHICTIB KiCT-
KOBUX MOP(OTeHETHYHHX O1KiIB, AIOTh 3MOTY
NPUITYCTUTH TIOPYIIEHHS Tpolecy audepeHiia-
1ii ocreobmactiB (Azzam et al., 2019). ToGTo, K
II/1 2 tumy, Tak 1 KUTbKiCHA 3MiHA KUPOBOI TKa-
HUHU 3 11 Mepepo3MoaijioM, HEraTUBHO BILJINBA-
I0Th Ha MEeTa00JTi3M KiCTKOBOI TKAHUHHU.

O3HaveHi 3MiHH B aKTUBHOCTI CKJIEPOCTHHY,
Ha HAIly TyMKY, MOXKHA TIOSCHUTH HACTYITHHM

Tadoauus 1. Po3noain sxupoBoi TkanuHu y xBopux Ha L[] 2 Tumy
IpY BU3HAYEHHI CKJIA/ly ’KHPOBOT KOMIIOHEHTH

IMoka3nuk MMokaznuk IMT
KOMIIOHEHTHOI0 KOHTPOJIb HMT OXK1crt OXK2crt. OXK 3 ct.
CKJIAy Tija (n=20) (n=14) (n=23) (n=31) (n=15)
ITKT, % 21,8+1,7 30,6 £ 1,4 32,7+ 1,47 41,7+2.27 38,3+ 1,9*
BXT, % 10,2+ 1,3 19,0 + 1,4* 18,1 +1,3» 20,9 +1,3» 27,6 = 11"

Hpumimka 1: HMT — waamipaa maca tina (25,0 — 29,9 kr\m?); OXK — oxupinss; HMT — HaamipHa Bara Tina;
OX 1 ct. — oxmpinnst I crynento (30,0 — 34,9 xr/m?); OXK 2 ct. — oxxmpinnst I crynento (35,0 — 39,9 kr/m?); OXK

3 cr. — oxkupinns 111 crynento (6inbiue 40,0 kr\m?);

THpumimxa 2: *p<0,05 — BiporifHICTh Pi3HUII IOI0 TTOKA3HUKIB KOHTPOJIBHOI TPYIH € CTATHCTUYHO 3HAYYIION;
p<0,001 — BipOTiIHICTH PI3HUII OO0 MOKA3HUKIB KOHTPOIHHOI TPYITH € CTATUCTUIHO 3HATYIIIOIO.
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yuHOM. Tak, mepeoir MyKpoBoro aiadbeTy cymnpo-
BOJIKYETHCSI 30UBIIEHHSAM aKTUBHOCTI Ipo3a-
najJbHUX IIUTOKIHIB, a came, ®HII-a — cxiago-
BOTO IIMTOKIHOBOTO KacKajay >KUPOBOT TKAaHUHHU.
Lleit ¢peHOMEH TakoX MOB’SA3YIOThH 13 3ally4eH-
HAM JO Tpolecy CyauH (eHIoTenmianbHi K-
TUHU TIPOAYKYIOTh JaHWUW IIMTOKIH), HEPBOBOI
TKaHWHU (3aTy4eHHs KJIITHUH HEHporiii) Ta Me-
Ta0OJIYHUMHU 3CyBaMH B oprasizmi. B Toit xe
yac, niasumieHus cuatesy OHII-o takox Bin-
OyBa€ThCsl Yepe3 MOJpa3HEHHS Ta 301IbIICHHS
KUJTBKOCTI MOHOIIMTIB, Makpodaris, ¢idopodiac-
TiB Tomo (Zhang & Kolonin, 2016). € nosene-
HuM, 110 Hajmumok BMicty @HII-o migBuiye
KicTKOBY pe3opo6iiito (Mori et al., 2017). Oxpim
toro F.Xu Ta cniBaBT. B €KCIIEpUMEHTI J10BEIe-
HO, 110 OCTEOKJIACTOI'€HE3 MPUTHIYYETHCS MPHU
rinepriIikeMiYHUX Ta TiNepiHCYIIHEMIYHUX CTa-
Hax. To6to, y xBopux Ha [1J] npu 30inbIIeHH]
IMT cknanaeTbCs HETaTUBHUM «TaHIEM» 4epe3
JOJIATKOBE HAAXOMKEHHSI 3 0ararbox KIIITHH
OHII-0 Ta 30UIbLIEHHS CUHTE3Y CKJIEPOCTUHY,
o0 HE TUTBKH «3aIlyCKae» IPOIeC IMOpPYyIICH-
HsI MiHEpaJIbHOI HIIILHOCTI KICTKOBOI TKaHWUHU
(MILIKT), ane ¥ miaTpuMye HOTO BIPOIOBXK
BCHOTO TIEPEOITy 3aXBOPIOBAHHS.

Takox meBHa poONb BIABOAUTHCS BIKOBOMY
acrekty obcrexeHux xBopux Ha LI/] (cepenniit
BiK MEHOIAy3H Yy 3/I0POBUX KIHOK HAIIO1 KpaiHu
CTaHOBUTH 45 POKiB), 110 TAKOXK CHPUSE TMPUTHI-
YEeHHIO KiCTKOBOro Metabomnizmy (Lambrinoudaki
et al., 2022). B Takomy pa3i 301JIbIICHHS aKTHB-
HOCTI CKJIEPOCTHHY B IO€JHAHHI 3 HETaTHBHUM
(hoHOM (OXKUPIHHS, MEPIoJ MEHOMay3u) MOXHa
pO3IVISIATH K OMH 13 MEXaH13MIB (popMyBaHHS
OCTEONOpPOTUYHUX 3MiH. [Ipu IboMy MOeAHYIOTh-
Csl MEXaHi3MH MepBUHHOTO Ta BropuHHoro OII,
10 MOCHJIIOE 1 MPHUCKOPIOE MPOLEC MOPYIIEHHS
apXITEKTOHIKH KICTKH.

OTpumaHi HaMU JlaHi Y3TOJDKYIOTBCSI 3 pe-
3yAbTaTaMH BEIMKOMACIITA0OHOTO JOCIHIKEHH1
piBHIO ckiepocTHHY y 1803 310pOBHX KIHOK Bi-
koM Biz 20 10 79 pokiB, pe3yabTaTH SKOro Oynu
npencrasneHi Ardawi MS ta cmiBast. Tak, Oymno
BUSIBJICHO 3POCTAHHS PiBHS CKIEPOCTHHY B CH-
POBOTLI, TOYUHAIOYH 3 45 poKiB. ABTOpH MPUITY-
CTHJIH, 110 30UIBIIEHHS NPOAYKILIi CKIEPOCTUHY
OCTEOIIMTaMH y BIKOBOMY acCIleKT1 BIUIMBAE Ha
MOPYILICHHS KiCTKOyTBOpeHHs. [Ipu npomy y xi-
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HOK 3 OKHPIHHSIM PIBEHBb CKJIEPOCTHHY OYB iC-
TOTHO BUIIIE, HI)K Y )KIHOK 3 HOPMaJIbHOIO MacOI0
Tija.

BucHoBku

I{ykpoBuii miabet 2 TUmy, sIKUW mepedirae Ha
T TABUINEHOT Macu Tija, CYMpPOBOIKYETHCS
«HAPOIIYBaHHSAM) KUPOBOI TKAHMHH 5K 33 Paxy-
HOK ITiIHIKIPHOTO HPY TaK i HOro BicuepaabHOT
KOMIIOHEHTH.

[Tepebir mykpoBoro aiadety 2 TUIY Y XBOPUX
3 HQJTMITKOBOKO Baroro abo OXXUPIHHIM MPU3BO-
JTUTH 10 30UTBIIEHHS aKTUBHOCTI TIIKOMPOTEi-
HY CKJIIEPOCTHHY, 10, HIMOBIPHO, € PE3yJIbTaTOM
NPUTHIYEHHS] OCTEOKJIACTOTeHE3y BHACIIIOK Ti-
MEePIITIKEMIYHUX Ta TIMEPIHCYTIHEMIYHUX CTAHIB.

VY XBOpHX Ha LyKpoBuil AiaGeT 2 Tuiy y mo-
€IHaHHI 3 OXXHPIHHSIM BHUHUKAIOTH yYMOBH JI0
3HIDKEHHS SKOCT1 KICTKOBOI TKAHHHH Yepe3 yIo-
BUIBHEHHS KICTKOBOTO METa0O0JI13MYy, IO CIIPHUsIE
($hOpMyBaHHIO OCTEOTIOPOTUYHHUX CTAHIB.

B nonanpmioMy miiaHy€eThCsl BUBUCHHSI aKTHB-
HOCTI CKJIEPOCTHHY 3 YPaxXyBaHHSIM yCKJIaJHEHb
IIyKPOBOTO [1a0eTy, TPUBAJIOCTI aHAMHE3Y XBO-
poOu Ta CymyTHIX 3aXBOPIOBaHb.
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Lle nocmimKeHHs HE OTPUMAJIO 30BHIIIHBOTO
(dhiHaHCYBaHHS.
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Sclerostin-dependent mechanisms of osteoporosis
in patients with type 2 diabetes and obesity
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Abstract: during the examination of 103 patients with type 2 diabetes (DM), which in 83 cases took
place against the background of increased body weight or obesity, has shown an abnormal increase in
the content of sclerostin in blood serum, which had a direct correlation with body mass index. It has been
suggested that changes in the levels of this glycoprotein, which is a member of the group of antagonist of
bone morphogenetic protein, occur as a result of many processes in the body: an increase in the synthe-
sis of TNF-a by adipocytes, vascular endothelium, neuroglial cells against the background of pre- and
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menopause, which contributes to bone tissue disoders i.e. osteoporosis. Endocrine osteoporosis is the
largest group of secondary osteoporosis, the leading cause of which is type 2 diabetes mellitus. In the
case of type 2 diabetes mellitus occuring against the background of obesity, prerequisites for the devel-
opment of osteoporotic conditions are formed, one of the mechanisms for the development of which may
be the glycoprotein sclerostin. The purpose of the study was determination of the structural and func-
tional state of bone tissue by the sclerostin levels examination in patients with type 2 diabetes mellitus,
which occurs against the background of topographic features of the distribution of adipose tissue. 103
patients with DM?2 were involved in the work, which in 83 cases was combined with overweight or obe-
sity (the main group). The comparison group included 20 patients with DM?2, which an unchanged body
mass index (BMI). The age of the patients ranged from 31 to 55, average age in groups was 43+4.6 years
and 44.1%2.1 years, respectively. In both groups of patients men predominated 44 (53%) and 11 (55%)
respectively. The duration of the disease was recorded in the range from I to 13 years. Determination of
the distribution of adipose tissue in the body was studied using scales for characterizing body composi-
tion — OMRON BF511 (Japan). The content of visceral adipose tissue (VAT) and subcutaneous adipose
tissue (SAT) was identified. The activity of sclerostin in blood serum was determined by the immunoen-
zymatic method using commercial test systems «Biomedica» (USA) according to the instructions on the
immunoenzymatic analyzer «Labline-90» (Austria). Processing of the obtained data was carried out by
the method of variational statistics with the help of licensed software Stata 10 («StatSoft Inc.», USA).
Testing for normality of data distribution was performed using the Shapiro-Wilk test. For parameters
with a normal distribution, the mean (M) + standard error of the mean (m) was calculated. The obtained
results were considered statistically significant at p<0.05. An increase in BMI was accompanied by a
growth in the sclerostin index. That is the detected changes in the glycoprotein, which is included in the
group of antagonists of bone morphogenetic proteins, suggest a violation of the osteoblast differentiation
process. Those as DM?2 so as a quantitative change in adipose tissue with its redistribution negatively
affect the metabolism of bone tissue. The course of diabetes mellitus is accompanied by an increase
in the activity of pro-inflammatory cytokines, namely, TNF-o, a component of the cytokine cascade of
adipose tissue. This phenomenon is also associated with involvement of blood vessels in the process
(endothelial cells produce this cytokine), nervous tissue (involvement of neuroglia cells) and metabolic
shifts in the body. In addition, F. Xu et al. the experiment proved that osteoclastogenesis is inhibited in
hyperglycemic and hyperinsulinemic states. That is, in patients with diabetes, with an increase in BMI,
a negative «tandemy is formed due to the additional supply of TNF-a from many cells and an increase
in the synthesis of sclerostin, which not only «startsy the process of bone mineral density disturbance,
but also maintains it throughout the course of the disease. Also, a certain role is given to the age aspect
of the examined patients with DM2, which also contributes to the inhibition of bone metabolism. In
this case, an increase in the activity of sclerostin in combination with a negative background (obesity,
menopause) can be considered as one of the mechanisms of the formation of osteoporotic changes. At
the same time, the mechanisms of primary and secondary osteoporosis are combined, which strengthens
and accelerates the process of bone architecture disruption. In patients with type 2 diabetes mellitus in
combination with obesity conditions for a decrease in the quality of bone tissue due to a slowdown in
bone metabolism occur, which contributes to the formation of osteoporotic conditions.

Copyright: © 2022 by the authors;
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Anomauia: nokpaweHHs ma onmumizayis 0iazHOCMuKU ma JNiKy8aHHsA YCKIAOHeHb PAKY WIVHKA.
byno nponixosano 56 nayienmie i3 ycknaonenum paxom winyHka. CepeoHitl 8iK X80pUX CMAHOBUS
56 poxie. 3 nux oacinox oyno 13 (abo 23,21%), a uonogixie — 43 (abo 76,79%). 1lio uac ecebiunozo
01a2HOCMUYHO-TIKY8ATIbHO20 MOHIMOpUH2Y 0V10 useieHo, wo 15 nayieumis (abo 26,79%) cmpasicoanu
810 ULTYHKOBO-KUWIKOBOT Kposomeui, 12 nayienmis (abo 21,43%) manu cmeno3 wiyHKka pisHo2o cmyneHs
gaoickocmi, a y pewmu 29 nayienmis (abo 51,79%) pak wnynka yckiaonugcsa nepgopayiero uLiyHKa,
npu yvomy y 21 nayienma nepgopayisa eunusanacs 6 kpogomeuy. /locaioxcysanu makodxc ik, cmams,
nepeoonepayiiny 0iacHOCMUKY, MICYe3Haxo0dcenHs nepopayii, enubuHy iHeéasii CMIHKU WLIYHKA,
HASBHICb MEMACMA3i8 y TIMMamuyHux 8y3nax, euo onepayii, pieeHsv timpamuunoi ouccekyii, cmaoiro
ma inwi ycknaonenus. Biocomok ycknaonenHa y euenaoi nepgopayii ceped paxy wilyHKa CMAaHo8Us
51,79%. 3axeopiosanna uacmiwe 3ycmpivanoca Ha II/IV cmaoii (70%). Ilposedeni onepayii:
eacmpexmomia y 16 x6opux ma amunosa pe3exkyis 30HU YPadtCeHHA ULIYHKA 3 8I0HOBIEeHHAM Oedexny
v 10 nayienmie. Cmepmos, nos’ssama 3 XipypeiuHuM 6MPYYaAHHAM, cnocmepiecanacs y 4 nayienmis.
byno eukonano 10 cyomomanvuux eacmpexmomiti i 6 momanvHux eacmpekmomiu. Y 15 nayienmis
cnocmepieanacs KuiHIYHO BUPAXCEHA ULTYHKOBO-KUUIKOBA Kposomeud, AKA NPOSGNANAcs Y 6ueifioi
MeneHu, ecemamemesucy abo y 6uensioi meieHu ma eemamemesucy o0onoyacHo (2,5%). Cepeownii
gix cmanosus 68 £ 12 (dianazon 47-87). Ycxknaonenns y euensioi cmeno3y wiiyHKa OVIO GUABNEHO )
12 nayienmis (21,43%). Ilio uac Oocnioxcenna y 5 nayicnmie 0Y10 6UABNIEHO CYOKOMNEHCOBAHUL
CMeH03 NLIOPUYHO20 GIOOLTY WIIYHKA, Y peumuy NAyicHmie — 0eKOMNeHCO8aHull cmenos. Bubip memooy
ONepamueHo20 MpyYaHHs NPOBOOUBCSL IHOUBIOYANbHO, 3ATIEHCHO 8i0 CMAHY X80P0O20, CMYNEH sl CIEHO3Y
i Xxapakmepy namomop@ono2iuHux 3min, Cmany ceKpemopHoi ma MOMOPHOI YyHKYIi WIYHKA, HASI8HOCTI
CYnynpog8ioHvoi namonoeii ma cmadii paxy wayuka. Ilepesacy nadasanu cyomomanvuiv pesexyii
wiyHka. Y yii epyni nayieumis nassnuil 1 sunadok nemanvrocmi, axuitl 6ye ooymoenenuti IV cmadiero
PAKy WIYHKA Ma OeKOMNEHCOBAHUM CMEHO30M 3 BUPAICEHUMU PO3NA0AMU BOOHO-EIeKMPONIMHO2O0
banaucy i KUCTOMHO-TYHCHOI piBHOBA2U.

KuarwuoBi cjioBa: kpoBoTeua, pak, CTEHO3, TACTPEKTOMIsl, €HIOCKOITis
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Beryn

B Vkpaini, gk 1 B iHIIUX KpaiHaX CBITY, pak
IITyHKA 3aJIMIIA€THCS OAHIEI0 3 HAMOLIbII cep-
HO3HMX 1 CMEPTENFHUX OHKOJIOTIYHHX 3aXBOPIO-
BaHb (Matei, D., 2017; Carney, B. W., & Shenoy-
Bhangle, A. S. 2019; Lau, L.H.S. and Sung, J.J.Y.
2021).

HesBaxkatoun Ha 3HIDKEHHS 3aXBOPIOBa-
HOCTI Ta CMEPTHOCTI 3a OCTaHHI JECATHIITTA,
paK NIUIYHKa € OAHIEI0 3 OCHOBHUX IMpoOIeM
OXOpoHH 310poB’s y Bchomy cBiTi (Cho, S. B.
& Lee, S., 2018). 3a ominkamu GLOBOCAN
2020, pak HUTyHKa CTaB NPUYUHOIO HPUOIU3-
Ho 800 000 cmepreit 1 3aliMae yeTBepTe MicLe
3a CMEpTHICTIO BiJl paKy cepenl NpeACTaBHUKIB
00o0x crareii pazom y3satux (Erhunmwunsee, L.,
& Lagoo-Deenadayalan, S. A., 2009) Lli nani
CTOCYIOTBCS, B OCHOBHOMY, HEYCKJIaJHEHOTO
paKy HUTyHKY, P BUHUKHEHHI )X YCKJIQJIHECHb
npoOiema HaOyBa€e OUIBIL FOCTPOTO 1 IpaMaTHy-
HOTO XapaKTepy, OCKUIbKH y Xipypra 3aI1IIaeThb-
Cs1 MIHIMYM 4Yacy Ha BHOIp aJIcKBaTHOI TaKTHKH,
0OCTeXXEHHS 1 TMepefonepariiiny IiaroToBKY
XBOPUX.

Pak minmyHka, sSkuil € OfHI€I0 3 HaWOUIBII
CKJIaJHUX Ta arpeCUBHUX OHKOJIOT1YHUX MaTOJIO-
Tiif, IPOIOBXKYE 3aIMIIATUCS CEPHO3HOIO 3arpo-
3010 JIJISl 37IOPOB’S JIFOACH Y BCbOMY CBITi, BKITIO-
yaroun Ykpainy (Burch, J., & Collins, B., 2021).
Opnak mpoOiema yCcKIagHEHb, 30KpemMa KpOBO-
Tedl, CTEHO3H Ta mepdopallii npu paKy LUIyHKa
MarOTh PsiI OCOOIMBUX aCTEKTIB, sIKIi BUMAararoTh
crieriaji30BaHOi HAyKOBOi Ta KJIHIYHOI yBaru, 00
BOHHM 3arajoM MOCTYMNaloTh y 3arajbHi YpreHTHi
xipypriuni Binminenns (Pietrabissa, A., Ferrari,
M., etal., 2009; Wells, M. L., Hansel, S. L., et al.,
2018). ITpu oMy 1151 KaTeropist XBOPUX BUCHAXKE-
Ha OCHOBHHUM 3aXBOPIOBAHHSM Ta YCKJIaTHEHHS-
MU, IO CTBOPIOE TPYIAHOIIII B MEpeIonepariinHii
MiJTOTOBIl, 0COOIMBO y MAIIEHTIB 31 mepdoparti-
ssMU TIyXJuHU Ta KpoBoTeui (Crisan, D., Tantau,
M., & Tantau, A., 2014; Kim, Y.-1., & Choi, L. J.
2015).

HaykoBi pocnmipkeHHsT Ta KIIHIYHI JOCII-
JDKeHHST B Tally3l JIIKyBaHHS YCKJIaJHEHb IPHU
pakax IUIyHKAa € HaJA3BUYANHO BaXKIMBUMH IS
MOKPAIIEHHS pe3y/bTaTiB JiKyBaHHs, PO3POOKU
HOBUX TEPANEeBTUYHUX CTPATETiH Ta I IBUIEHHS
SKOCTI JIOIVISITY 3a MallieHTaMH.
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Merta

[ToxpareHHs Ta ONTUMI3aIlisl JIarHOCTHKH Ta
JKyBaHHS YCKJIaJHEHb PaKy IILTyHKA.

Marepiasu i meToau

Ha 6a31 KHII «KuiBchka Micbka KJIIHIYHA Ji-
kapHs Ne 1», 3a ocTaHH1 5 pokiB, OyJI0 TPOITIKO-
BaHO 56 XBOPHX 3 YCKJIQJHEHHSIMHU PaKy LUTYHKA.
Cepenniil Bik XBOpHUX CKiIagaB 56 pokiB. 3 HHUX
*kiHOK — 13 (23,21%), "onoBikiB — 43 (76,79%).
[Tin wac BceGIYHOTO MiarHOCTUYHO-JTIKYBAJIb-
HOTO MOHITOPHUHTY BHSIBHJIOCS, IO Y 15 XBO-
pux (26,79%) Oyno BUSBIEHO NUTyHKOBO-KHIII-
KOBY KpoBoteuy, y 12 xBopux (21,43%) creHos
IUTyHKa PI3HUX CTYIEHIB, B pewITH 29 XBOpUX
(51,79%) pak muTyHKa ycKJIaJHUBCS nepdoparii-
€10 TIUTYHKA, 3 HUX B 21 marrienTa nepdopartis cy-
MPOBOIKYBAJIaCh KPOBOTEUOI0. J[71s1 BU3HAYCHHS
CTYIEHIB YCKJIaJJHEHb BUKOPUCTOBYBAJIUCH J1a00-
paropHi, yneTpa3BykoBi mocmimxenns, MPXIIL,
EPXIIT, KT, MPT.

Kniniko-matonoridyai 0coOnMBOCTI BCiX ma-
Ii€HTIB OyaW TpoaHaTi30BaHI Ha IMiACTaBl ix
MEIUYHOI JOKyMeHTalii. BuB4anu BiK 1 cTarsk,
nepeaonepamniiiiy A1arHOCTHKY, JIOKaJli3alliio
nepdoparii, MUOMHY 1HBa3ii CTIHKK ILTyHKA,
BIJICYTHICTh 200 HasBHICTh METAcTa3iB y JimMda-
TUYHHUX BY3Jax, THI Omepaiii, cTymiHb JiMda-
tuyHOoi aucekii, craniro UICC Ta ycknaaHeHHS.

PesyabTaTu T2 00rOoBOpeHHA

Bincorok yckmamHeHHs y BUNIAAl nepdo-
parii cepen paky nuryHka craHoBuB 51,79%, 3
HUX B 21 mamieHta mepdopariisi CympoBOIKY-
Bajach KpOBOTEUOIO. BiibIicTh BUMAAKIB Oyau
MyXJIMHAaMH, IO Bpa)xaJdd CEepo3HYy O0OO0JIOH-
Ky (66,67%) Ta cTOpOXOBi JiM(aTU4YHI BY3IU
(33,33%). 3axBoproBaHHS 4YacTille 3ycTpivyano-
csa ua II/IV cranii (70%), ame cmoctepiraBcs
TaKOXX OJIMH BHIIAJOK paKy HUTyHKa Ha I cranii.
VYciM maiieHTaM MpPOBEISHO TEPMIHOBY oOIlepa-
ito. Jlume y 3 martieHTiB 3 26 OyB BCTaHOBIICHUI
JooTepaliifHuii qiaruo3 pak nutyHka. [Iposeneni
oreparii: racTpekTomis y 16 XBOpHX Ta aTUIoBa
pe3eKIlis 30HU ypakeHHs nutyHka y 10 mamien-
TiB. CMepTh, MOB’sI3aHa 3 XIpypriyHUM BTPy4aH-
HSIM, CIIOCTepiranacs y 4 maimieHris: 3 3 HUX 0yso
MIPOBEJCHO AaTUIIOBA PE3EKIlis 30HU YpaKECHHS
HnuIyHka i 1 — cyOroTanbpHy racTpekTomiro. Yci
NYXJIMHY, K1 JIKyBaJI YIIMBAaHHAM nepdoparii,
nepeOyBanu Ha [V kiiHIuHIN cTaaii 3aXBOpIOBaH-
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HS, 1 EKCTPEHY TaCTPEKTOMIIO HE TTPOBOIMIIN Ye-
pe3 Mi3HI0 CTaJliio 3 1HBA31€I0 Y CYCiHI OpPTaHH.
Byno Bukonano 10 cyOTOTaIbHUX FaCTPEKTOMIH 1
6 ToTanbHU3 racTpekroMiid. Crocrepiranocs Tpu
XIpYpriyHHX 1 JBa HEXIPYpPriyHUX YCKJIaJHEHHS.
1 marieHT momep, KU MEePEeHic Pe3eKIito MUTyH-
Ka Ta CMEepTh SKOTro Oysa MoB’si3aHa 3 OCHOBHUM
3axBOpIOBaHHAM, Oyno 80 poKiB i BiH MaB Kap-
JIOJIOTIYHY CYIYTHIO IATOJIOT 0. [HII MaiieHTH
Oyau BUIIMCAHI 31 CTAl[lOHApYy Y 3a/0BLILHOMY
CTaH1 I TOJAJIBIIOTO JIIKyBaHHS Y CIeEIiai3o-
BaHOMY CTaIlioHapi.

Y m’SATHaAUATH TAIMIEHTIB CHOCTepirajgacs
KJIIHIYHO BHUPA)KEHA IIIITYHKOBO-KHIIKOBA KPOBO-
Teya, sika TMPOSBISUIACS y BUIIAI MEJICHH, remMa-
TemMe3ucy abo y BUINIAI MeJICHH Ta reMaTeMe3t-
cy omHouacHo (2,5%). CepenHiii BiK CTaHOBHB
68 £ 12 (miamazon 47—-87). OnuHaauATh MAIl€H-
TiB Oynu dosioBikaMu. ['emopariuni siBuia Oyau
MPEACTABIICH] y BUIIISAII MEJICHH y OJWHAIIISATH
TMAIIE€HTIB, Y BHUMIIAJII TeMaTeMEe3UCy y JBOX ITa-
LIIEHTIB, K MEJEHa Ta 'eMaTeMe3nuc y IBOX Ma-
uientiB. Y 1 mamienta 3 Il cragiero paky nutyH-
Ka KHILIKOBO-IIUTYHKOBa KpoBOTeda OyIia JIETKOro
CTyHeHs BaxXkocTi, y nauieHTiB 3 III-IV craniero
paxy 1uTyHKa Oysio BUSABIEHO: y 12 mariieHTiB ce-
PEIHBOTO CTYICHIO BAXKKOCTI Ta y 2 MAIli€HTIB
BUSIBJICHO BA)XKKYy CTYIIHb KHIIKOBO-IUTYHKOBOI
kpoBoreui. [lpu TpaguniiiHoMy paky HUIyHKa 3
KPOBOTEUCIO TEpareBTUYHE BTPYYaHHS 3a3BH-
Yaii BU3HAYAETbCS B TAKOMY IMOPSJIKY: MepIIe
€HJIOCKOIIIYHE JIIKyBaHHSs, ApyTre TpaHCKaTeTepHa
aprepialbHa eMOoJIi3allis 1 TpeTe HEeBiIKIaTHa
ractpekroMis. JletanpHoCTi y naHiil rpymni naii-
€HTIB HE OyI0.

VYeknagHEeHHST y BUNISAAL CTEHO3Yy MLUTyHKa
Oyno BusiBnieHo y 12 mamienTiB (21,43%). [ari-
€HTHU TIPE ABJISUIN CKAapTH HA BITIYTTS BaXKKOCTI
1 MOBHOTHU B €miractpii, N€pPeBa’KHO MICJI BKHU-
BaHHS BEJIMKOI KUIBKOCTI %K1, MEYit0, BIIPHKKY
KUCJIUM 1 eMi30fu4He OJIIOBaHHS IUTYHKOBUM
BMICTOM 3 KHMCJIMM NPHUCMAKOM, BUPAXEHUH KO-
nikononiOHuil 01k y BEpXHIX BiAJiNIaX KUBOTA,
cxynHeHHs. [1ix yac gochipKeHHs y 5 MaIieHTiB
OyJ10 BUSIBIICHO CyOKOMIICHCOBaHH CTEHO3 MiJI0-
PUYHOTO BiAJUTY IUTYHKA, y PEIITH MAIi€EHTIB —
JIEKOMIICHCOBAHUH CTEHO3. YCiM MarieHTam 0yiio
PEKOMEHIOBaHO OIEpaTHBHE JIIKYBaHHS 1 mepe-
Bary HaJlaBaju CyOTOTaJbHIM pe3eKuli HUTyHKa.

ISSN 2786-6661
eISSN 2786-667X

Bulip meTony onepaTuBHOro BTpy4YaHHs POBO-
JIMBCSI 1HIWBIIyalbHO, 3aJIEKHO BiJI CTaHy XBO-
poTo, CTYIICHSI CTEHO3Y 1 XapakTepy matoMopdo-
JIOTIYHHX 3MiH, CTaHy CEKPETOPHOI Ta MOTOPHOI
GbyHKIIT IUTYyHKa, HASBHOCTI CYMyIPOBITHBOT Ma-
TOJIOTI Ta cTajii paKy IIIyHKa. Y Wil rpymi na-
LI€HTIB HasABHHUM | BUIIAZOK JIETAJIBHOCTI, AKHAMI
OyB oOymoBieHuil IV craniero paky IUTyHKa Ta
JICKOMIIEHCOBAaHUM CTEHO30M 3 BHPaKCHUMHU
po3iiaaMu  BOIHO-CIIEKTPOIITHOTO OanaHncy i
KHCJIOTHO-JTY’KHOI piBHOBAry.

BucnoBku

Y XBOpUX 3 TOCTPO KPOBOTUYMBHUM PAKOM, SIKi
yCKIaJHUINCS TiepdoparisiMu pakoBOTO MPOIECY
IITyHKA, CKJIaJa€ BAYKKY KaTeTOPit0 XBOPHX Ta CY-
MIPOBOKYETHCS CHHAPOMOM B3a€MOOOTSKEHHS.

Jlana xareropisi XBOpUX BUMAarae peTeabHOro
nepeaoneparitHoro MmojIiKOMIIOHEHTHOTO TPaHC-
¢y3iiiHOrO pexuMy, IO Ja€ 3MOTY BHKOHATH
OTepaTUBHE BTPYYaHHSI.

BuOip xipypriuHoro jikyBaHHs B 1aHIl KaTe-
ropii XBOpUX 3aJ€KUTh BiJl JIOKaji3auii 6racto-
MaTO3HOTO Ypa)kKeHHs LIUTyHKa, HOoro Iuiomii, cra-
JIAHOCTI Ta BAXKOCTI reéMOParivyHOTO CHHJIPOMY
Ha TJIi CTaIii MePUTOHITY Ta HOTO 00CSTY PO3IOB-
CIOIIKEHOCTI.

[lepeBary Tpeba HagaBaTH PE3EKIIHUM Me-
TOJaM, SIKi HaJJal0Th 3MOTY MTOBHOIIIHHO BUJIQJIH-
TH 30HY YPaKCHHS 3 METOIO 3HM)KEHHS PH3HUKY
PELMIMBHUX KPOBOTEY Ta PAHHBOI Micisonepa-
IHHOT HECTIPOMOXKHOCTI CTIHOK 0JIaCTOMAaTO3HO-
r0 YpaXXCHHS IITYyKa.

Ha ocHoBi anHami3y JiKyBaHHS yCKJIaIHEHb
paky nuryHka (56 marienTi) Ha 6a31 KHIT KMKJI
Nel moxemo 3poOUTH BUCHOBOK IO PaguKaizM
MiJ] Yac OIMEpaTUBHOTO JIIKyBaHHS YCKJIaJHEHb
€ 3aMopyKOI SIKOCTI KUTTA MAIli€HTiB Ta Ona-
TONPUEMHUX MTPOTHO31B.

dinaHCyBaHHA

Jlane nocnipkeHHs HE OTPUMAJIO 30BHILTHBO-
ro (piHaHCYBaHHSI.

Kounduiikr intepecis

Hana myOmikaiisi HE BUKIHMKAE OyIb-sSKO-
ro KOHQUIIKTY MDDK aBTOpaMH, He Oyna i He Oye
MIPEIMETOM KOMEPIIIHHO1 3alliKaBICHOCT] UM BHU-
HAropoJu B )OMHIN (hopMmi

3roaga Ha nmyOJaikaniro

JloTpuMaHO yCiX mpaBWII Ta MOJIOKEHb KOMi-
TeTy 3 eTUKH HayKoBux myonikaniii (COPE).
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Stomach cancer complicated by perforation and acute bleeding
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Abstract: improvement and optimization of diagnosis and treatment of gastric cancer complica-
tions. 56 patients with gastric cancer complications were treated. The average age of the patients was
56 years. Of them, 13 (23.21%) were women amd 43 (76.79%) were men. During comprehensive diag-
nostic and therapeutic monitoring, it was found that 15 patients (26.79%) had gastrointestinal bleeding,
12 patients (21.43%) had gastric stenosis of various degrees, and the remaining 29 patients (51.79%)
gastric cancer complicated by gastric perforation, of them, in 21 patients, perforation was accompanied
by bleeding. Age and gender, preoperative diagnosis, localization of perforation, depth of gastric wall
invasion, absence or presence of metastases in lymph nodes, type of operation, degree of lymphatic
dissection, stage and complications were studied. The percentage of complications in the form of perfo-
ration among gastric cancer was 51.79%. The disease was more common in stage III/IV (70%). Opera-
tions performed. gastrectomy in 16 patients and suturing of perforation in 10 patients. Death related to
surgery was observed in 4 patients. 10 subtotal gastrectomies and 6 total gastrectomies were performed.
In 15 patients, clinically pronounced gastrointestinal bleeding was observed, which was manifested in
the form of melena, hematemesis or in the form of melena and hematemesis simultaneously (2.5%). The
mean age was 68 £ 12 (range 47-87). A complication in the form of gastric stenosis was detected in
12 patients (21.43%). During the study, subcompensated stenosis of the pyloric part of the stomach was
detected in 5 patients, decompensated stenosis in the remaining patients. The choice of surgical interven-
tion method was carried out individually, depending on the patient s condition, the degree of stenosis and
the nature of pathomorphological changes, the state of the secretory and motor function of the stomach,
the presence of accompanying pathology and the stage of gastric cancer. In this group of patients, there
is 1 case of mortality, which was due to IV stage of gastric cancer and decompensated stenosis with
pronounced disorders of water-electrolyte balance and acid-base balance.

Key words: Hemorrhage, Cancer, Constriction, Gastrectomy, Endoscopy
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Ultrasound Examination of Thyroid Cancer
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Abstract: according to statistics in Ukraine, the thyroid cancer incidence is about 11 per 100,000 peop-
le in the capital region, 6 per 100,000 in other districts. Women are more often affected than men (4:1);
it is mainly found in patients aged 40-55 years. After the accident at the Chernobyl nuclear power plant,
there was an increase in the number of patients with thyroid cancer, especially among children under the

age of 15 (boys — 4% and girls — 9%).

Keywords: endocrine system, iodine, radiation exposure, thyroid cancer, thyroid gland.

Introduction

For the first time, information about ultrasound
examination of small organs appeared in Nowrey
and co-authors in 1955. For the first time, the
ultrasound of the thyroid gland, in A- and B-mode,
was performed in clinical practice in 1966-1967
(Fujimoto Y. et al., 1997).

Aim

Find out what proportion of thyroid cancer
is detected by ultrasound. Get acquainted with
the etiology, risk factors for the development of
thyroid cancer, the clinic, methods of diagnosis and
prevention of oncological diseases of the thyroid
gland

Review and discussion

The thyroid gland is one of the essential
organs of the endocrine system, which produces
hormones that control almost all processes in the
body. Malignant neoplasms of the thyroid gland
take the first place among tumours of the endocrine
system, because they arise during abnormal
division of the cells of the gland itself. For the

first time, Japanese researchers Yamakawa and
Naito performed an ultrasound examination of the
thyroid gland in 1966 (with a low-frequency sector
sensor), though it was not possible to obtain a high-
quality image. Risk factors for the development
of oncological neoplasms of the thyroid gland
are: radiation exposure (x-rays of teeth and chest
organs, radioactive dust containing iodine I-131, as
a result of the use of nuclear weapons or accidents
during the operation of nuclear reactors, the risk of
malignancy increases to 28%); benign tumours of
the thyroid gland; lack of iodine (in countries with
low iodine content in food); heredity (children
with hyperplasia of the thyroid gland, medullary
carcinoma in anamnesis, adenoma or recurrent
euthyroid goitre in endemic areas).

The main symptoms for conducting an
ultrasound of the thyroid gland are an increase in
its size, a change in the level of thyroid hormones,
a neck injury, an increase in cervical lymph nodes,
hoarseness of the voice, attacks of hypothyroidism,
the need to perform thin-needle aspiration
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puncture biopsy (TAPB) under ultrasound control.
It is necessary to assess the volume of the thyroid
gland; carry out an ultrasound characterization
of the detected diffuse or nodular formations;
assess the state of lymph nodes in the case of
an inflammatory or malignant process; when
performing TAPB — choose a place for a puncture,
guide the puncture line, carry out visual control
of the location of the needle when receiving the
material; intraoperative ultrasound. For ultrasound
examination, linear sensors used — 5-15 MHz
when examining a very enlarged thyroid gland, it
is better to choose a convex sensor (3.5-5 MHz);
for a transthoracic location — a convex or sector
sensor 4-5 MHz). Landmarks for finding the lobes
of the thyroid gland during a transverse scan are
the large vessels of the neck (internal jugular vein
and common carotid artery), cartilaginous larynx,
trachea and oesophagus. When using modern
methods of researching the linear dimensions of the
gland, the probability is 100% (with ultrasound),
while with palpation, it is only 35-40%. The
different methods of measuring the volume of the
thyroid gland are the mode of integral calculation
(Rasmussen, 1974); the formula of the ellipsoid
(Brun, 1981. It’s a simplified method in which
the obtained maximum dimensions of the length,
width and thickness of the lobes are multiplied by
the coefficient of the ellipsoid — 0.479); formula
of the correlated ellipsoid (Miki, 1983); three-
dimensional echography (Mitkov V.V., Bataieva
R.S., 2003). When receiving examination results,
it is urgent the gland volume increase (in women
> 18 ml, in pregnant women > 20 ml; in men >
23-25 ml). During an ultrasound examination of
the thyroid gland, the main thing is to determine
its location, anatomical and ultrasound structure,
blood supply and dimensions. The most common
types of thyroid cancer are papillary (78%),
follicular (12%), medullary (6%), undifferentiated
and anaplastic cancer (3%), sarcoma, lymphoma,
fibro sarcoma and metastatic cancer — 1%.
Microscopic forms of thyroid tumours are
subdivided into highly differentiated (papillary,
follicular cancer) and poorly differentiated forms
(medullary and undifferentiated cancer). Highly
differentiated forms having a less aggressive
course, are more common. Most often, the spread
of metastases occurs by the lymphogenic route
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(diffuse tumour growth) in the paratracheal
lymph nodes and along the jugular vein. Distant
metastases are detected in the lungs — 10-14% and
in the bones — 8-12%.

Laboratory  research  methods  include
enzyme-linked  immunosorbent assay and
radioimmunoassay for the determination of thyroid
hormones (TG, T3, T4, TSH), determination of
monoclonal antibodies to thyroglobulin (detection
of metastases in the lymph nodes of papillary and
follicular cancer).

Operative treatment is the principal method
of thyroid cancer treatment (extra fascial
hemithyroidectomy, subtotal resection) with case-
fascial cervical lymphadenectomy.

Conclusions

Therefore, timely treatment of diseases of the
thyroid gland, regular preventive examinations
(in risk groups), and consumption of food rich
in iodine are the main methods that prevent the
appearance of oncological diseases in the gland.
Ultrasound examination takes the first place among
the radiation diagnostics methods of the thyroid
gland, so it is performed as a primary examination.
Its main directions are: assessment of the structure
and size of neoplasms before and after surgical
treatment; for timely detection of recurrences;
marking the field before irradiation (aiming), etc.

Financing

This study received no external funding.

Conflict of interest

The authors certify the absence of conflicts of
interest.

Consent to publish

All authors have read the text of the manuscript
and have given their consent for its publication

ORCID ID and author contributions

0009-0009-3962-1246 ( A, B, C, D ) Marharyta
Vlasyk

0000-0001-9527-4925 (B, C, E, F) Hanna
Romanenko

A—Research concept and design. B—Collection
and/or assembly or data. C — Data analysis and
interpretation. D — Writing the article. E — Clinical
revision of the article. F — Final approval of the
article

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)

http://mmj.nmuofficial.com

100


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://orcid.org/0009-0009-3962-1246
https://orcid.org/0000-0001-9527-4925

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 4 (142), 2023 eISSN 2786-667X

Creative Commons «Attribution» 4.0

REFERENCES

Afanasieva N. 1. (2008). Molecular and genetic aspects of the occurrence of neoplasms of the thyroid gland. Message 2
/N. 1. Afanasieva, O. V. Muzhychuk // URZh. No. 16. Pp. 217-223.

Cancer in Ukraine, 2006-2007: Bulletin of the National Cancer Registry of Ukraine No. 9. K., 2008. P. 56.

Yu. Sterniuk, B. Bilynskyi, O. Halai, V. Vovk (2007). Diagnostics, treatment and rehabilitation of patients with thyroid
cancer Ukrainian medical news. V. 6, No. 12.S. 64-65.

Bolgov M. Yu. (2009). Long-term results of organ-preserving operations in highly differentiated carcinomas of the
thyroid gland // Endocrinology. V. 14, No. 1. Pp. 21-26.

Cherenko S. M. (2015). Review of the new clinical recommendations of the American Thyroid Association (ATA)
regarding the treatment of adult patients with thyroid nodules and differentiated thyroid cancer // Clinical Endocrinology and
Endocrine Surgery. No. 4. Pp. 80-88.

YabTpa3ByKoBe JOCTiIKEHHS PaKy IIUTONOAIOHOI 3271031

Baacuk Maprapura’', Pomanenko I'anna®
'Crynentka meauuaaoro ¢axynsrety Ne3 HMY imeni O.0. boromonsiis, M. KuiB, Ykpaina.

2Jlouent kadenpu Pamionorii HamionansHoro Menuunoro yHiBepeutety iMmeHi O.O.boromonbis,
M.KuiB, Ykpaina.

Address for correspondence:
Vlasyk Marharyta

E-mail: ritavlaasyk@gmail.com

Annomaysa. 32i0Ho 3i cmamucmukoio 8 YKpaiHi 3axe0pro8aHicms HA pax wumonoodioHoi 3anosu
cknaoae onuzvko 11 na 100 muc. nacenenns 6 cmoauyHomy peciowi, 6 iHwux pezionax 6 na 100 muc.
Yacmiwe xeopitombs JHcinKU HIdIC Yon06iKU (4. 1), nepesaxcho suseisemocs y xeopux sikom 40-55 pokis.
Iicas asapii na YAEC cnocmepicacmuvcs 30inbuieHHs. KLIbKOCHE X80PUX HA PAK Wumonoodionoi 3a103u,
ocobnuso ceped dimeti 0o 15 pokis (xnonuuxu — 4% ma 9% — dieuamxa).

KarouoBi cioBa: miarHoctuka, #oj, pak MIMTONOAIOHOI 3a03W, pajialiiiHe OMPOMiHEHHS,
YIIBTPA3BYKOBE JJOCIIiKECHHSL.

Copyright: © 2022 by the authors;
licensee USMYJ, Kyiv, Ukraine.
This article is an open access
article distributed under the terms
and conditions of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/)

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)
http://mmj.nmuofficial.com

101


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
mailto:ritavlaasyk%40gmail.com?subject=
mailto:/licenses/by/4.0/?subject=

UKkrainian Scientific Medical Youth Journal

Issue 4 (142), 2023

Creative Commons «Attribution» 4.0

ISSN 2786-6661
eISSN 2786-667X

UDC: 616.62-003.7-07-089
https://doi.org/10.32345/USMYJ.4(142).2023.102-111

Received: March 13, 2023
Accepted: October 19, 2023

Urolithiasis: from past to present

Nikitin Oleg', Samchuk Pavlo', Krasiuk Oleksii', Korytskyi Andrii', Nasheda Serhii’
'0.0.Bogomolets National Medical University, Kyiv

International European University, Kyiv

Address for correspondence:

Krasiuk Oleksii

E-mail: krasyuk778@gmail.com

Abstract: Urolithiasis is a polyetiological disease associated with metabolic disorders and charac-
terized by the formation of stones in the urinary tract. Today, it has become a global problem. The inci-
dence and prevalence of urolithiasis have been on the rise, it depends on geographical, climatic, ethnic,
dietary and genetic factors. Upper urinary tract stones affect mainly men (approximately 3 times more
often than women). The lifetime risk of stone formation is on average 5 to 10%. The prevalence of uri-
nary stones in different regions ranges from 1% to 20%. In countries with a high standard of living, such
as Sweden, Canada, or the United States, the prevalence is more than 10%. In some regions, there has
been an increase in rates of more than 37% over the past 20 years. In Ukraine, urolithiasis ranks second
among all urological diseases, with more than 52 thousand patients registered annually for the first time,
and the incidence ranges from 30 to 45% among all urological pathologies. Mostly young people are
affected, and the disease is associated with acute and chronic pyelonephritis and frequent recurrence
of urinary stones (30-80%). This course of urolithiasis leads to renal failure, disability, and mortality.
The stone formation is a complex and polyetiological process that includes endogenous (age, gender,
and heredity) and exogenous factors (geographical conditions, climate, and nutrition). It is known that
humanity has been suffering from this disease for over 7000 years. Urolithiasis has been well known for
centuries. It is clearly confirmed by various archaeological findings, as well as scriptures about pain-
ful calculi and therapeutic procedures that were performed to remove them. Given the importance and
prevalence of urolithiasis, this article reviews the historical development of the diagnosis and treatment
of this disease in different regions of the world. A review of the methods of diagnosis and treatment from
early antiquity to the most modern ones that are in use today.

Keywords: Urolithiasis, Nephrolithiasis, Ureterolithiasis, Urinary Calculi, Lithotripsy

Introduction

Urolithiasis is a polyetiological disease
associated with metabolic disorders and chara-
cterized by the formation of stones in the urinary
tract (Pasiechnikov S.P. et al., 2019).

Itis a very common disease that affects all count-
ries around the world (Bultitude M., 2017). Uroli-
thiasis affects 1 in 10 people worldwide at least once
in their lifetime, and 2% of people have a recurrence

of the disease. For each person, urolithiasis can be
painful and even lead to chronic kidney disease, and
the costs to the healthcare system and the economy
can be very high (Wagner CA., 2021).

Mankind has been suffering from this disease for
over 7000 years since 5000 BC (Eknoyan G., 2004).
Urolithiasis has been well known for centuries.
It is clearly confirmed by various archaeological
findings, as well as scriptures about painful calculi
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and therapeutic procedures that were performed to
remove them. (Lopez M. & Hoppe B., 2010).

The concept and treatment of urolithiasis has
undergone significant changes since that time.

Nowdays technological advances and changes
in treatment regimens have influenced current
treatment recommendations, which have clearly
shifted toward endourologic procedures. minimally
invasive methods and include extracorporeal
shock wave lithotripsy (ESWL), ureteroscopy
(URS), and percutaneous nephrolithotomy (PNL)
(Tiirk C. et al., 2023).

Aim

Analysis of historical sources and evidence of
urolithiasis in order to highlight the importance of
this pathology, as well as analysis of changes in
diagnosis and treatment.

Review and discussion

In 1901, the English archaeologist E. Smith
found a bladder stone in a 4500-5000-year-
old mummy in El Amri (Egypt), this calculus
dates to 4800 BC and has a uric acid base with
concentrated layers of calcium oxalate and
ammonium magnesium phosphate (Tefekli A. &
Cezayirli F., 2013; Shah J. & Whitfield H. N.,
2002) . However, he was able to identify only
four cases of urolithiasis in the thousands of
mummies examined, which led to the conclusion
that urolithiasis was less common in ancient Egypt
(Lopez M. & Hoppe B., 2010).

The most ancient literary citations about
urolithiasis which describe symptoms and
treatments to dissolve the stone occur in Asutu
medical texts in Mesopotamia between 3200 and
1200 BC (Tefekli A. & Cezayirli F., 2013). Also,
treatment plans for urinary tract diseases, including
calculi, were found in the Ebers papyrus (1500 BC),
the main source of knowledge about old traditional
Egyptian medicine (Lopez M. & Hoppe B., 2010).

The history of the study, diagnosis, and
treatment of urolithiasis is shown in Figure 1
(Eknoyan G., 2004).

The first descriptions of «stone cutting» are
found in Hindu and Greek writings. Ancient India
used dietary therapy, a urethral syringe with curative
milk, clarified oil or alkalis to treat patients with
renal stones. When these methods of treatment were
ineffective, surgical procedures were used, which are
described in detail in the works of Sushruta (about

ISSN 2786-6661
eISSN 2786-667X

600 BC.). Sushruta was a surgeon in ancient India
and he is the author of the book Sushruta Sambhita,
which describes more than 300 surgical procedures,
including a perineal lithotomy called «Steinstien»,
which meant «cutting stone», which he explained
in great details, including preoperative preparation,
which consisted of cleaning the surgical field,
cleansing the body with vomiting and purgative
agents, as well as prayers and offerings to the
gods (Lopez M. & Hoppe B., 2010; Tefekli A. &
Cezayirli F.,2013; Shah J. & Whitfield H. N., 2002).

In ancient Greece, Hippocrates (460-377
BC) described kidney disease and identified the
symptoms of bladder stones, and three centuries
BC, Ammonius first mentioned that crushing a
bladder stone would make it easier to remove.
Despite his revolutionary thoughts, surgical
procedures to remove stones became popular only
a century later (Lopez M. & Hoppe B., 2010;
Tefekli A. & Cezayirli F., 2013).

Ancient Greek medicine has been available
in the Roman Empire since the first century BC.
One of the most famous physicians of that time
was Aulus Cornelius Celsus (c. 25 BC — ¢. 50
AD). He tried to include all medical knowledge
in a single encyclopedia «De Medicina», which
was a systematic review of medicine and included
the works of Hippocrates (Lopez M. & Hoppe B.,
2010; Tefekli A. & Cezayirli F., 2013). It mentioned
the typical (colicky pain) abdominal pain in
patients with renal tract calculi and described the
procedure of lithotomy with perineal incision,
which was used with few changes until the end
of the eighteenth century (Lopez M. & Hoppe B.,
2010). He argued that the operation should be
performed in a warm room, and like Sushruta, he
noted that a strong and intelligent assistant should
sit by the patient’s head to hold him down, but
in cases where «the patient is strong enough» he
envisioned the addition of two more assistants
(Figure 2) (Tefekli A. & Cezayirli F., 2013).

Galen (131-200 AD), a Greek-born Roman
physician, surgeon, and philosopher, was a
follower of Hippocrates, whose works he tried to
restore. He believed that hematuria, abscesses,
and kidney ulcers were caused by the formation of
kidney calculi in the form of sand or larger stones.
He also performed lithotomy, which was described
by Celsus (Shah J. & Whitfield H. N., 2002).
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Figure 1. Chronology of the history of urolithiasis. The upper part is a scheme for analyzing any disease
based on its diagnosis (D) and treatment (T) in the wide context of the historical past (thick line).
The lower part (thin line) shows the history of urolithiasis from its origin in early antiquity to its
modern treatment with Extracorporeal Shockwave Lithotripsy (ESWL).

the «old» medical procedures, and monasteries
were the only places where they were performed
(Lopez M. & Hoppe B., 2010).

In the Byzantine period (167 to 732 AD), Paul
of Aegina (625-690 AD) practiced lithotomy. He
also described the following manifestations of
urolithiasis: «sand deposits are seen in the urine,
and patients suffer from frequent itching in the
penisy». He described his surgical procedures in his
sixth of seven books, which was devoted entirely
to surgery. His preoperative orders included
instructing patients to jump from a height or shake
in order to make the stone descend to the bladder
neck. He used a left-sided incision, as described
by his predecessors, and dressed the wound

At the end of the Roman Empire, all knowledge with a cloth soaked in oil and wine (Shah J. &
and methods of ancient Greek medicine were lostin -~ Whitfield H. N., 2002).

Europe. The monks of the fifth to twelfth centuries Ancient Arabic medicine was based mainly
were the only people who still knew and practiced on classical Roman and Greek medical literature

Figure. 2. Lithotomy, as described
by Dr. Cornelius Celsus
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(Shah J. & Whitfield H. N., 2002). Razes (865-
925 CE), Ibn Sina (Avicenna, 980-1037), and
Abulkasis (936-1013 CE) also used stone removal
procedures (Lopez M. & Hoppe B., 2010). Razes
wrote a 23-volume summary of his works, which
included a description of the lithotomy of Paul
of Aegina. In the 10th volume of «Continence,
he described a new technique for removing a
large bladder stone using strong pliers (Shah J. &
Whitfield H. N., 2002).

Albucasis (Ibn Abbas Alzahrawi, 930-1013
AD) from Cordoba demonstrated considerable
experience in surgery by modifying the lithotomy
technique practiced by the ancient Greeks (Abdel-
Halim, R. E., Altwaijiri A. S., Elfaqih S. R. &
Mitwalli A. H., 2003). He used a scalpel called a
«necil» (Figure 3) to make atransverse incision and
suggested that «if the stone is large, it is unwise to
make a long incision and the patient may either die
or it will lead to urinary incontinence through the
wound, so it is better to crush the stone, especially
in cases where it is irregularly shaped.» Albucasis
once again described the method of crushing
the stone, but it was not widely used (Shah J. &
Whitfield H. N., 2002). He contributed to Razes’s
idea by designing special forceps, which he called
«primitive lithotrithe», with which he grabbed
stones.

During the Middle Ages in Europe (1096-
1438), there was a lack of activity in the research

Figure 3. Albucasis’ scalpel

and treatment of urolithiasis (Shah J. & Whitfield
H. N., 2002). Lithotomists were essentially wan-
derers who moved from city to city in search of
work and were often charlatans who performed
lithotomies in public without anesthesia and
usually lasted a few minutes (Tefekli A. &
Cezayirli F., 2013).
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In the 14th century, Chauliac (1300-1367),
who is considered the father of French surgery,
wrote «Chirurgia magnay, in which he combined
the medical knowledge of Arabs, Greeks and
his own experience (Shah J. & Whitfield H. N.,
2002). He wrote a lot about urolithiasis, but never
performed a lithotomy, which was a dangerous
operation at that time because the Fourth Lateran
Council in 1215 prohibited physicians (most
of whom were priests) to perform surgical
procedures as contact with blood or body fluids
was considered contaminating for men (Tefekli A.
& Cezayirli F., 2013).

Inthe Renaissance (1453-1600), new procedures
could be tried on criminals (Shah J. & Whitfield H.
N., 2002). In 1475, Colo used suprapubic litho-
tomy on a prisoner. After that, the Colo family in
France held a sort of monopoly on lithotomy for 2
centuries (Tefekli A. & Cezayirli F., 2013).

In 1520, Farnisco de Romanis proposed a
sound to determine the bladder neck, and the
perineum was incised by sound using a wide knife
called a «novacula» (Fig. 4) (Lopez M. & Hoppe
B., 2010). He also used retractors for examination.
His technique was popularized by his student
Marianus Sanctus and called the «Marianus
operation»: a vertical incision with a length from
two to four inches was made with a sharp deep
knife «novacula», and the tissues were divided
down to the bladder neck, the retractor was passed
through the prostate and bladder neck. If the stone
was too large, it was crushed with large forceps,
and the fragments were removed with a scoop or
hook (Tefekli A. & Cezayirli F., 2013). The wound
was left open (Riches E., 1968). Due to the fact that
many instruments were used during the operation
(Novaculo knife (Fig. 4), Sanctus’ dilator (Fig. 5),
Sanctus’ forceps (Figs. 6, 7), Sanctus’ cochlear), it
was called «apparatus major» (Shah J. & Whitfield
H. N., 2002).

In 1550, Cardan of Milan (1501-1576)
performed the first kidney surgery where he
opened a lumbar abscess and found 18 stones.
There was no further mention of this procedure
for many years, and so it may be possible that
he found the calculi by accident (Tefekli A. &
Cezayirli F., 2013).

Pierre Franco (1500-1561) revised suprapubic
lithotomy after a failed perineal lithotomy in a
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Figure 8. «Sanctus’ cochlear»

child in 1561 (Tefekli A. & Cezayirli F., 2013). His
patient was a three-year-old child with a bladder
stone as large as a chicken egg, the surgeon was
unable to remove the stone with the usual perineal
method due to the narrow pelvic outlet, so he
had his assistant push the stone upward through
the rectum with his fingers, after that he made an
incision directly above the pubis over the stone
and successfully removed it (Riches E., 1968).
Although the procedure was successful, due to
the extreme danger of this approach, he wrote in
his papers: «I advise people not to do this», after
which this procedure was not used for many years
(Shah J. & Whitfield H. N., 2002; Riches E., 1968).

In the early 17th century, Covillard was one of
the first lithotomists who recommended crushing
the stone to facilitate its removal (Lopez M. &
Hoppe B., 2010).

The next significant event in the history of the
treatment of urolithiasis was the introduction of
lateral lithotomy by Jacques de Beaulieu (1651-
1714). After serving 5 years in the cavalry, he took
the monk’s order and became known as «Fre're
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Jacques», after that he studied lithotomy from
the Italian and began to practice as an traveling
lithotomist without medical qualification (Shah J.
& Whitfield H. N., 2002). One day he accidentally
hit the side of the perineum, which «inspired» him
to provide a more spacious and safer access to
the bladder (Ellis H., 1979). Jacques de Beaulieu
improved and popularized lateral lithotomy, and
it is believed that he performed more than 5000
operations (Shah J. & Whitfield H. N., 2002).
Unfortunately, this method was still accompanied
by serious morbidity and mortality.

One of the last traveling lithotomists was
Jean Bazeyac (1703-1781), who became known
as Fre're Co'me. Initially, he used the method of
«apparatus major» to treat the poor. After that,
he started using lateral lithotomy and opened a
hospital in Paris in 1753, where he and his nephew
performed more than 1000 lithotomies (Shah J. &
Whitfield H. N., 2002).

In 1796, Deschamps developed various methods
of perineal lithotomy, the most widely used being
the ‘moyenne’ technique. He developed a double
lithotome with protected blades. Dupuytren went a
step further and developed a double lithotomy with
the double lithotome with protected blades (Fig. 9).

= ol

Figure 9. «Dupuytren’s double lithotome»

Moreover, at the end of the 18th century, it
became possible to determine the components
of urine, as well as the composition of stones,
which allowed to identify increased excretion of
uric acid in the urine and uric acid as a common
component of the stone in some patients by Karl
Wilhelm Scheele. Later, other determinants of
kidney stones were identified, with calcium and
oxalate occurring in most cases of urolithiasis, and
less commonly, stones composed of xanthine or
cystine. However, this progress in «stone researchy
was quickly forgotten, and most studies conducted
afterwards focused on the clinical picture (Lopez
M. & Hoppe B., 2010).

The study of urolithiasis became increasingly
active as famous historical figures began to suffer
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from urinary tract calculus and hide this disease,
including: King Leopold I of Belgium, Peter the
Great, Louis XIV, George IV, Oliver Cromwell,
Benjamin Franklin, philosopher Bacon, scientist
Newton, doctors Harvey and Burgawe, and anato-
mist Scarpa. An interesting fact is that Napoleon
Bonaparte and Emperor Napoleon III suffered
from bladder stones and had severe symptoms,
which probably affected their outlook, decisions,
and judgment. Historians discuss what might
have happened during the Russian campaign of
1812 and during the Franco-Prussian War of 1870
if they had not had bladder stones (Tefekli A. &
Cezayirli F., 2013).

In the 19th century, lithotrites were modified
and adopted, the use of which did notneed incisions.
This idea was first proposed by Albucasis, who
developed the «primitive lithotrite» (Shah J. &
Whitfield H. N., 2002).

In 1822, Leroy d’Etoile, who was looking for
other ways to break stone, modified Albucasis’s
idea of a «drill» and proposed a tool called a
«lithoprion» — a straight, long tool with a drill in
the center (Shah J. & Whitfield H. N., 2002).

On January 13, 1824, Jean Civial first
introduced the lithotriptic instrument, modifying
the «primitive lithotrite» developed by Albucasis,
which allowed him to break up and then remove
the bladder stone through the urethra, at the
Neckar Hospital in Paris (Figs. 10, 11) (Lopez
M. & Hoppe B., 2010). He began development in
1817, when he was a second-year medical student.
His first crude device was significantly modified
by himself and presented to the world only in
1824 (Riches E., 1968). It is that event that can be
called the beginning of the use of lithotrites and
the beginning of «endourology» in stone crushing
(Tefekli A. & Cezayirli F., 2013).

In 1832, Charles Heurteloup described the
principle of modern lithotrite in Paris and presented
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Figure 10. Civial’s lithotrity

his «percussion lithotrite» (Fig. 11) (Shah J. &
Whitfield H. N., 2002).

Henry J. Bigelow (1818-1890), who was a
Boston urologist, was worried about the danger
of sharp fragments inside the bladder after using
lithotrite, so he developed a new, harder and
stronger one that could break larger stones (Fig. 13)
(Shah J. & Whitfield H. N., 2002). In 1874,
Bigelow first performed litholapaxy by inserting
lithotrite into the bladder under anesthesia (Tefekli
A. & Cezayirli F., 2013). After that, the mortality
rate decreased from <24% to 2.4% (Shah J. &
Whitfield H. N., 2002).

Meanwhile, as litholopaxy was gaining
popularity, there were attempts at alternative
surgical procedures to remove calculi: Gustav
Simon (1824-1876), who had already performed
a planned nephrectomy for a fistula in 1869,
performed the first nephrectomy in a patient with
urolithiasis, in 1873 Ingalls in Boston performed
the first nephrotomy, in 1879 Heinecke performed
the first pyelotomy, in 1881 Le Dentu in France
performed the first nephrolithotomy, in 1889
Kummel and Bardenheuer performed the first
partial nephrectomy in a patient with urolithiasis
(Shah J. & Whitfield H. N., 2002).

Figure 11. Civial’s lithotrit
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Figure 13. Bigelow’s lithotrite and evacuator

With the increasing use of the Nitze cystoscope
and the Hopkins rod-lens system, Young and
McKay (1870-1945) were the first to perform
urethroscopy in 1912 and report it in 1929, and
they developed «rigid» cystoscopic lithotripsy,
and in 1964 Marshall performed the first «flexible»
ureteroscopy using a 3 mm fibroscope (Tefekli A.
& Cezayirli F., 2013).

In the late 1950s, physicist Yutkin first
described electrohydraulic lithotripsy, which
was the first model of intracorporal lithotripsy
available for clinical use (Rainer E. & Sutchin P.).

In 1955, while attempting to perform a renal
arteriogram, Willard Goodwin was the first who
installed a percutaneous nephrostomy tube through
which he injected a radiopaque agent, performing
the first antegrade nephrostogram. This approach
of Dr. Goodwin gave a start to the realization of a
new percutaneous access to the kidney (Sutchin R.
Patel & Stephen Y. Nakada, 2015).

In 1976, Fernstorm and Johanson were the
first to describe the technique of removing renal
calculi through a percutaneous nephrostomy under
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radiological control and introduced percutaneous
nephrolithotripsy (PNL) (Sutchin R. Patel &
Stephen Y. Nakada, 2015; Shafi H., Moazzami B.,
Pourghasem M., & Kasaeian A., 2016).

In 1978, Arthur Smith described the first
antegrade stent placement when he placed
a Gibbons stent through a percutaneous
nephrostomy in a patient with a reimplanted ureter
to stop the leakage of urine. He coined the term
«endourology» to describe closed, controlled
manipulations of the urogenital tract (Sutchin R.
Patel & Stephen Y. Nakada, 2015).

However, with the appearance of the first
extracorporeal shock wave machine in 1980, there
were dramatic changes in the treatment of stones
(Riches E., 1968). Extracorporeal shock wave
lithotripsy (ESWL) was introduced by Christian
Chaussey in the early 1980s. ESWL was based on
the use of shock waves, which, passing through
water and soft tissues, purposefully transformed
the stone into sand-like particles that could be
washed out of the body by the natural process
(Fig. 14) (Rainer E. & Sutchin P.).

In 1984, the U.S. Food and Drug Administration
(FDA) approved the use of ESWL devices, after
which it became widespread throughout the world.
Despite the fact that recent studies emphasize
the limitations of this device, ESWL remains
an outpatient procedure that is well tolerated,
but it is not the only approach to treating stones
(Tefekli A. & Cezayirli F., 2013). Ureteroscopy
has made it possible to pass through the ureter
to treat both ureteral and renal stones. Since the
1980s, ultrasound, laser, and electrohydraulic

Figure 14. Chaussy, Eisenberger and Forssman at
work on the ESWL
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lithotripsy have provided greater flexibility in
targeting calculi based on their size and location. In
contrast to ESWL, these methods require contact
between the transducer and the calculus (Shah J. &
Whitfield H. N., 2002).

In 1986, the development of a laser for
fragmentation of ureteral calculi was started, and
significant advances in laser fibers and power
generation systems made laser lithotripsy the
method of the choice for destruction of ureteral
calculi (Tefekli A. & Cezayirli F., 2013).

The newest method approved for fragmentation
of kidney, ureteral, and bladder -calculi is
pneumatic lithotripsy. The first device developed
for this was a pneumatic device «Lithoclast»
(Fig. 15). It was developed by a Swiss company
in 1992 (Shah J. & Whitfield H. N., 2002). This
device has a similar mechanism as a pneumatic
jackhammer: fragmentation of stones is made by
direct contact with a hard, rigid tube (Zheng W., &
Denstedt J. D., 2000).

Figure 15. «Lithoclast» (1992)

In 2000, a modern surgical robot introduced
by Intuitive Surgical Inc. (Sunnyvale, California)
known as the da Vinci® Surgical System was first
approved by the U.S. FDA for general laparoscopic
surgery.

Robotic surgery has quickly entered the
urological practice, because of its benefits, such
as HD screen with three-dimensional visualization
and zooming capabilities, which corrects the main
drawback of laparoscopic surgery (loss of natural
hand-eye coordination and intuitive movements
felt by the surgeon). Moreover, the system uses
motion scaling technology that filters out small,
uncontrolled and unintentional movements of
the surgeon’s hands, providing a more stable
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and focused approach to surgical processes. This
enables the surgeon to reach a level of manipulative
dexterity that would otherwise be unattainable
(Siddiqui, K. M., & Albala, D. M., 2016).

So far, robotic technology has not been widely
used to treat kidney stones due to the cost and
limited ability to use this technique. Currently,
Robotic-assisted surgery is limited to complex,
large-volume stones or existing anatomical
abnormalities in patients with urolithiasis (Siddiqui,
K. M., & Albala, D. M., 2016).

Conclusions

Nowadays, urolithiasis is a global problem,
and the prevalence of this disease increases every
year. Despite the fact that different treatment
methods have been developed over the years,
there are differences in the clinical indications and
effectiveness of each treatment option (Shafi H.,
Moazzami B., Pourghasem M., & Kasaeian A.,
2016). Over the past two decades, endourology
with minimally invasive procedures has become
widespread and almost completely replaced open
surgery, which is performed in less than 4% of
patients with renal stones (Tefekli A. & Cezayirli
F., 2013; Shafi H., Moazzami B., Pourghasem M.,
& Kasaeian A., 2016).

Percutaneous nephrolithotomy (PNL) has
quickly become the «gold standard» treatment
for all stones larger than 2 cm (Tiitk C. et al,,
2023). The procedure is performed using the
posterior calyx, usually in the upper or lower pole,
depending on the location of the calculi and the
closeness of the surrounding organs. After access
is gained to the collecting system, the pathway to
the renal pelvis is expanded using radiology. If
complete stone removal is not possible, energy
sources are used to break the calculus (Rodriguez,
D. & Sacco D. E., 2015).

ESWL is a safe and effective method of
treating most upper urinary tract stones (Coptcoat
M. J. et al., 1986). Although ESWL is an effective
method for many patients, there is a possibility
that it may not work and further treatment may
be necessary. Other procedures may have a higher
success rate, although they are more invasive and,
as a result, may cause more severe complications
(Raj Persad, 2023).

With the development of endoscopic
technologies, the treatment outcomes of US and
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PNL are constantly improving. In recent years,
there have been many new developments in this
area, including new endoscope designs, more
effective ancillary tools, improved treatment
protocols, the introduction of robotic technology,
the combination of ureteroscopy and percutaneous
nephrolithotomy (endoscopic combined intrarenal
surgery or percutaneous nephrolithotomy
with transurethral lithotripsy), improved laser
technology, etc. All of these new advances will
further improve the effectiveness and safety of
procedures, which will benefit patients (Li, J. K.,
Teoh, J. Y., & Ng, C. F., 2019).
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Cevokam’siHa XBOpoOa: Bil MUHYJIOTO /10 CYy4aCHOIO
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"Harmionanpuuii Mmequunuii yaisepeuret imeni O.0. boromosbiis, M. Kuis
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Anomauin: cevoxam’sina xeopooa (CKX) — ye noniemionociune 3axeopro6amHs, nos’ssaue 3
NOPYWEHHAM O0OMIHY DeYyo8UH i CYNPOBOONCYEMbCS YMBOPEHHAM KAMeHig y ceuosux wiiaxax. Ha
cbo2oOHIwHill 0eHb CKX cmana c6imosow npoonemoro, 3axeopro8aHicmv 3pOCMAE 3 KOMCHUM
poxom. Tlowupenicmo CKX 3anexcums 6i0 ceoepaghiunux, KiiMamuyHux, emHidHux, OiemuyHux ma
2enemuyHux @akmopis. Posznoscioodoicenicmv CKX eepxnix cevosux winaxie y 2-3 pasu Oirbwia y
YONI0BIKIB, HINC Y JHCIHOK. PU3UK YMBOpEHHS KAMEHI8 NPOMsA2OM HCUMMSA 8 CEPEOHbOMY CKAAOAE B8i0
5 00 10%. Iokaznuxu nowupenocmi CKX y pisnux pecionax eapiroioms 6i0 1% 0o 20%. B xkpainax
3 sucokum pienem dxcumms, Hanpuxnad y Lleeyii, Kanaoi abo CILA nowupenicms Oysce sucoxa i
ckaaoae oinvwe 10%. V oesxux pecionax 8i03Hauaemuvcs niogueHHs NOKA3HUKIG Oinbut Hidc Ha 37%
3a ocmanni 20 poxkis. B Vkpaini CKX nocidae opyee micye ceped ycix yponociuHux 3axe0proeamb,
WOPIYHO 8nepuie pecCmpyeEmvpcs NOHAO 52 muc. X8opux, a 4acmoma 6UHUKHeHHs eapitoe 6i0 30 0o
45% 6i0 yciei yponociunoi namonozii. 30e6inbui020 X60pitoms 100U MOI00020 8IKY, 3AXBOPIOBAHHSL
nepebizac 3 A8UWAMU 20CMPO20 MA XPOHIUHO20 nienoHegpumy ma yacmumu peyuousamu CKX (30—
80 %). Taxuii nepebiec CKX npu3600umv 00 GUHUKHEHHS HUPKOBOI HeOOCmamHocmi, iHeaniouzayii
ma cMepmHOCmi X60pux. YmeopeuHs KameHié y HUPKAxX € CKIAOHUM [ NONIemioNociYHUM NpPOYeCcoM,
AKULL BKAIOUAE eHOO02EHHI (8iK, cmamb i CnaodKkogicmy) ma ek302eHHi haxmopu (2eozpaghiuHi ymosu,
Kaimam, xapuysanus). Bioomi ¢haxmu ceiouamo, wjo 100cmeo cmpaxcodae 8id yboco 3axX60PHEAHHS
nonad 7000 poxis. CKX 6yna 0obpe siooma npomsicom cmonimo. Lle uimxo niomeepoiceno pisHumu
apxeono2iuHUMU 3HAXIOKAMU, a MAKOHC NUCAHHAMU NPO X80POOIUB] KOHKpEeMEeHmU ma mepanegmuyHi
npoyeoypu, AKi NPOBOOUNUCD i3 MEMOI0 iX 8udanents. Bpaxogyiouu eaxciugicms ma po3noecioodHCcenHs
CKX, 6 cmammi nposedeHo 02140 iCMOPUYHO20 CHMAHOBNIEHH OiA2HOCMUKU Ma NiKY8AHHS OAHOI
namonogii 8 pizHux pecionax ceimy. [Iposedeno oensd memodis 0iacHOCMUKU Mma AiKY8aHHs NOYUHAIOYU
3 PAHHLOT AHMUYHOCTI | 00 CaMUX CYYACHUX, AKI GUKOPUCTNOBYIOMbCA 8 HAULT OHI.
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Abstract: determining the state of physical and psycho-emotional health of children and adoles-
cents who have suffered from COVID-19 is an urgent diagnostic problem, the solution of which will
provide an opportunity for early detection of long-term and distant consequences of the coronavirus
disease. The aim is to analyze the frequency, duration, and clinical manifestations of post-COVID-19
in children and adolescents, as well as other changes in health status associated with having experi-
enced COVID-19. Materials and methods: 155 children aged 6 to 18 took part in the study. Among
them, 120 children with a confirmed diagnosis of COVID-19 in the anamnesis and a period after
COVID-19 of more than 12 weeks (the main group) and 35 somatically healthy children of the same
age who did not suffer from COVID-19 and formed the control group. The distribution of children
in the main group took place taking into account the severity of COVID-19. Children who contract-
ed mild COVID-19 formed the first group (n=49). Group Il included children who suffered from
COVID-19 of moderate severity (n=40). Group Il included children who contracted COVID-19 with
a severe course (n=31). General clinical (analysis of anamnesis data, objective examination, assess-
ment of complaints and identification of post-covid symptoms), survey (assessment of the general
state of health of children before and after COVID-19, assessment of the level of fatigue), statistical
research methods (MedStat statistical packages, EZR). Results: post-COVID-19 was detected in 46
children (38.3%) of the main group. Among the children of the I group, the post-COVID-19 condition
was determined in 10 children (20.4%), in the Il group —in 14 (35.0%) children, and the 11l group — in
22 (71.0%) children. The median duration of the post-COVID-19 in the children of the I group was 3.5
months [3; 4], in the Il group — 5 months, in the 11l group — 7 months (p<0.05 between groups when
performing multiple comparisons according to Dunn's test). The median duration of post-COVID-19
symptoms in children of the main group was 5 months. The average value (X) and standard deviation
(£SD) of the number of symptoms of post-COVID-19 in children of the main group were 5.17+2.7
symptoms: in children of the I group — 1.70+0.82 symptoms, in the Il group — 4,29+1.38 symptoms,
in the Il group — 7.32+1.76 symptoms. The most frequently recorded post-COVID-19 symptoms were
anxiety (15; 95% CI 9.1-22.0), increased fatigue (13.3; 95% CI 7.8-20.0), sleep disturbances (12 .5;
95% CI 7.2-19.1), depressive disorders (11.7; 95% CI 6.5-18.1), impaired concentration of attention
(10.8; 95% CI 5.9-17,1). Analysis of survey data on changes in physical and psychological/emotional
health status revealed a worsening of outcomes after COVID-19 compared to the period before coro-
navirus disease. The median score on the Chalder fatigue scale in the children of the main group was
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12, in the control group — 7 (p<0.001 by the Wilcoxon W-test for two independent samples). Conclu-
sions: Acute COVID-19 harms the health of children and adolescents, which can be manifested by the
development of a post-COVID-19. The risk of developing post-COVID-19 depends on the degree of
severity of the transferred coronavirus disease. The post-COVID-19 condition was detected in 71% of
children who suffered from severe COVID-19, which is significantly higher compared to children who
suffered from COVID-19 of mild and moderate severity. Children with COVID-19 scored worse on
the Chalder Fatigue Scale than healthy children. There was also a tendency to worsen the assessment
of the health status of children in a comparative analysis of the physical and psychological/emotional

components before and after COVID-19.

Keywords: Child, COVID-19, Health Status, Post-Acute COVID-19 Syndrome, SARS-Cov-2

Introduction

It is known that the clinical picture of
coronavirus disease in children is similar to
adults, but is characterized by less pronounced
symptoms and a small number of complications
(Koloskova et al., 2021). The majority of authors
agree that COVID-19 is a mild disease for children
and adolescents while noting that the impact of
COVID-19 on physical, and psycho-emotional
health and quality of life are important and
understudied aspects (Zimmerman et al., 2021;
Gupta et al., 2022; Pellegrino et al., 2022).

There are three possible mechanisms for the
termination of an acute episode of COVID-19,
namely: complete recovery, the development
of acute post-infectious complications such as
multisystem inflammatory syndrome (MIS-C),
neuro-psychiatric diseases, and the development
of long-term COVID-19, or the so-called post-
COVID-19 (Buonsenso etal., 2022). The consensus
definition of post-COVID-19 in children and
youth, proposed by the WHO, reads as follows:
«is a post-COVID-19 condition occurring in
young people with a confirmed history of SARS-
CoV-2 infection, with at least one persistent
physical symptom during a minimum of 12 weeks
after initial testing that cannot be explained by
an alternative diagnosis. Symptoms affect daily
functioning, may develop after probable recovery
from COVID-19, and change or recur over time»
(Stephenson et al., 2022).

The pathogenesis of the development of
the post-COVID state has not yet been fully
understood (Morello et al., 2023). The main
hypotheses of post-COVID-19 development and
its long-term consequences are directly related to
the features of the pathogenesis of the acute phase

of COVID-19. Also, other factors are assumed to
play a key role in the pathogenesis of the post-
covid state, namely: latent persistence of SARS-
CoV-2 in body tissues, possible reactivation of
herpes viruses, development of an imbalance of
the immune response, intestinal dysbacteriosis,
subcellular abnormalities in metabolic pathways
(Morello et al., 2023; Marushko and Dmytryshyn,
2023).

The risk of developing a post-covid condition
depends on many factors, namely, the severity of
the transmitted COVID-19, the number of clinical
manifestations during the acute episode of the
coronavirus disease, the presence of concomitant
diseases, and the premorbid background (Funk et
al., 2022).

Clinical manifestations of post-COVID-19 are
different and resemble manifestations of asthenic
syndrome of other etiologies. Post-Covid-19
symptoms may include excessive weakness,
anxiety, depressive disorders, headache, diz-
ziness, incoordination, and others. In total, there
are more than 70 symptoms associated with post-
COVID-19 that can have a negative impact on
the health of children and adolescents who have
experienced the coronavirus disease. An urgent
issue is the diagnosis and monitoring of such
pathological changes (Morello et al., 2023).

The difficulties in diagnosing post-COVID-19
are related to the fact that no validated laboratory
test in the clinical setting can definitively
distinguish post-COVID-19 from conditions
of other etiologies. At the same time, it is
worth noting that changes in the state of health
associated with COVID-19 can develop not
only in children with post-covid manifestations.
Given that the majority of post-COVID-19
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symptoms are nonspecific and widespread in
the pediatric population, most children may
not even associate these symptoms with having
experienced COVID-19 or may not notice them
at all (Zimmerman et al., 2021). That is why
determining the state of physical and psycho-
emotional health of children and adolescents who
have suffered from COVID-19 is, therefore, an
urgent diagnostic problem, intending to study the
biopsychosocial effect of COVID-19 and early
detection of long-term and distant consequences
of the coronavirus disease, as within the post-
COVID-19 state. 19 and beyond (Sykes et al.,
2021).

Aim

The aim of the research is to analyze the
frequency, duration, and clinical manifestations
of post-COVID-19 in children and adolescents, as
well as other changes in health status associated
with having experienced COVID-19.

Materials and Methods

155 children aged 6 to 18 took part in the
study. Among them, 120 children with a confirmed
diagnosis of COVID-19 in the anamnesis and
a period after COVID-19 of more than 12
weeks (main group) and 35 somatically healthy
children of the same age who did not suffer from
COVID-19 and formed the control group. Also,
the distribution of children in the main group
took place taking into account the severity of
the course of the coronavirus disease (following
Order No. 762 dated 02.04.2020 «On the approval
of the protocol «Providing medical assistance
for the treatment of the coronavirus disease
(COVID-19)»). Children who contracted mild
COVID-19 formed the first group (n=49). Group
Il included children who suffered from COVID-19
of moderate severity (n=40). Group III included
children who contracted COVID-19 with a severe
course (n=31). The age and gender distribution of
the groups was uniform.

Criteria for involvement in the study — age
6-18 years; a confirmed diagnosis of COVID-19
(positive PCR of a nasopharyngeal sample or
a rapid test for SARS-CoV-2 antigen) in the
anamnesis and a period after COVID-19 of more
than 12 weeks. Also, somatically healthy children
of the same age who did not suffer from COVID-19
were included in the study. Informed consent of the

ISSN 2786-6661
eISSN 2786-667X

patients (children’s parents or their guardians) was
obtained for the research.

Criteria for not involving patients in the
study — preschool age; acute and chronic
diseases in the exacerbation stage; concomitant
diseases (cardiovascular, digestive, urinary,
nervous, endocrine systems) that were diagnosed
before COVID-19 and burdened the premorbid
background; lack of informed consent of the child
or the child’s parents/legal representatives to
participate in the study.

In the course of the study, the following
research methods were used: general clinical
(analysis of anamnesis data, objective examination,
assessment of complaints and detection of post-
covid symptoms), questionnaire (assessment of the
general state of health of children before and after
COVID-19, assessment of the level of fatigue),
statistical methods of information processing
(statistical packages MedStat, EZR).

For patient questionnaires, a modified
questionnaire for assessing the consequences
of the transferred COVID-19 developed based
on the «Long-COVID Pediatric Survey» and
proposed by the International Severe Acute
Respiratory and Emerging Infection Consortium
(ISARICA), was used. According to the questions
of the questionnaire, it was suggested to note the
presence or absence of post-covid manifestations,
to give answers to questions about comparing the
state of physical and psychological/emotional
health before and after the coronavirus disease.
Interpretation of the results was carried out
according to the standard method: absolute values,
frequency of post-covid manifestations, and their
duration were determined.

To compare the assessment of the health status
of the children from the main group and the control
group, a questionnaire was conducted according
to the Chalder fatigue scale. The questionnaire
includes 11 questions about problems related to
feelings of fatigue, weakness, lack of energy,
and memory impairment. The interpretation of
the obtained results was carried out according to
the method described by the author (Cella and
Chalder., 2010).

Statistical processing of the research results
was carried out using statistical packages «MedStat
v5.2» and EZR v. 1.54 (graphical user interface for
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R statistical software version 4.0.3, R Foundation
for Statistical Computing, Vienna, Austria) (Kanda,
2013). The critical level of significance (p) when
comparing the studied groups is p<0.05.

Table 1. Frequency of clinical manifestations
post-COVID-19 in children of the main group
(abs., %, 95% CI)

Absolute Relative
' The research protocol, as We'll as the text of the | p Symptom/sign | number T
informed consent for participation in the research (abs.) | (%, 95% CI)
for parents/guardians and chi!dr‘en, was approyed I Psychoneurological changes
at the meeting of the Commission on Bioethical I | Fatieue 16 133 (7.8-200)
Expertise at the Bogomolets National Medical 2' " £ = " — : .
University. : nerty 0.0 (5.3-16,0)
Results 3. | Anxiety 18 15,0 (9,1-22,0)
Analysis of the frequency of detection |4. |Depressive
of the post-COVID-19 condition in children disorders 14 |11,7(6,5-18,1)
showed that post-COVID-19 was detected in 46 |5. |Sleep disturbance 15 12,5 (7,2-19,1)
children (38.3%) of the main group. Among the |6. |Headache 10 8,3 (4,0-14,0)
childrep of ‘the I group, the post—cgvid state was |7 | Dizziness 12 10,0 (5,3-16,0)
dej[ermmed in 10 chﬂdren (20.4%), in the II group ¢ Memory loss 7 5.8 (2,3-10,8)
—in 14 (35.0%) children, and in the III group — 9. | Impaired
in 22 (71.0%) children (statistically significant |~ P .
: concentration of
dlfgeﬁlce _bgtgvlegen the I and Hld(p<0-00£) al\ljldL II{I attention 13 10,8(5,9-17,1)
an ! (p=0.018) groups according to the 10. | Pins and needles,
procedure). , , numbness 3 2,5(0,5-6,1)
The median duration of the post-covid state
. . 11. | Movement
in children of the I group was 3.5 months [3; 4], o
. . . coordination
IE cillllldren of th7e 11 gr}(;ups—. 2;5 m0<n(§h(§5[i; 6], in disorders | 0.8 (0,0-0,3)
the group months [, > 8] (p=0. etwegn 12. | Episodes of loss
groups‘accordmg to Dunq s test). In general, in of CONSCIOUSNESS ) 1,7 (0.2-4.8)
the main group, the duration of post-COVID-19 : : :
i , 1I. Cardiovascular manifestations
symptoms was 5 months [4; 7]. Spearman’s rank -
correlation index (r) between the duration of the 13. Ches:t P’f‘ln 8 6,7 (2,9-11,9)
post-covid state and the degree of severity of the | 14. | Palpitations 6 5,0(1,8-9,7)
transferred COVID-19 was 0.726, which indicates | 15. | Variations
a positive strong rank correlation between these in heart rate 4 3,3(0,9-7.3)
characteristics (p<0.001). III. Respiratory signs
The average value (X) and standard deviation | 16. | Nasal congestion 4 3,3 (0,9-7,3)
(£SD) of the nurr}l?er qf symptprns of the pos't- 17. | Sore throat 4 3,3 (0,9-7,3)
COVID-19 condition in the chlldreq of the main 13 | Dyspnea T 92 (4.6-15.0)
group was 5.1742.7 symptoms. In children of the I
N . 19. [ Cough 6 5,0 (1,8-9,7)
group, this indicator was 1.70+0.82 symptoms, in . . . .
the IT group — 4.29+1.38 symptoms, in the III group 1V Gastrointestinal manifestations
— 7.32+1.76 symptoms (p<0.01 between groups |20. | Abdominal pain 5 4,2 (1,3-8,5)
according to Scheffe’s method of multiple |21. | Nausea/vomiting 4 3,3(0,9-7,3)
comparisons). Correlation analysis of the rela- |22 | Diarrhea 1 0,8 (0,0-0,3)
tionship between the ngmber of clinical mani- |53 Constipation 2 1,7 (0,2-4,8)
festations of the post-covid state and the degree of :
. .. V. Sensory disorders
severity of COVID-19 revealed a positive strong
. . . , 24. | Altered smell/
rank correlation relationship (Spearman’s rank taste 2 10.0 (53-16.0)
correlation coefficient r=0.851, p<0.001). The ; , —
table presents the frequency of clinical mani- 25. | Loss of appetite 8 6,7(2,9-11,9)
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Table 1. (continued).

Absolute Relative
Ne | Symptom/sign | number number
(abs.) (%, 95% CI)
26. | Ophthalmologic
(blurred vision,
photophobia, «dry
eye syndrome») 4 3,3(0,9-7,3)
27. | Tinnitus, earache
or vertigo 5 4,2 (1,3-8,5)
V1. Skin signs
28. | Hyperhidrosis 7 5,8 (2,3-10,8)
29. | Rashes 1 0,8 (0,0-0,3)
30. | Hair loss 4 3,3(0,9-7,3)
VII. Others
31. | Myalgia/arthralgia 10 8,3 (4,0-14,0)
32. | Fever 1,7 (0,2-4,8)
33. | A feeling of chills 5,8 (2,3-10,8)

festations of post-COVID-19 in children of the
main group (n=120).

As can be seen from Table 1, the most
frequently reported post-COVID-19 symptoms
were anxiety (15%), fatigue (13.3%), sleep
disturbances  (12.5%), depressive disorders
(11.7%), and impaired concentration of attention
(10.8%). With a frequency of 10% — altered smell/
taste, dizziness, and angry feelings were detected.
The frequency of other symptoms was less than
10%. The most rarely recorded manifestations
were movement coordination disorders (0.8%),
episodes of loss of consciousness (1.7%), diarrhea
(0.8%), constipation (1.7%), the appearance of a
rash (0.8%), and fever (1.7%).

For comparative analysis of the health status of
children who contracted COVID-19, a survey was
conducted based on the above-mentioned modified
questionnaire for assessing the consequences of
having experienced COVID-19. The questionnaire
included blocks of questions asking respondents
to answer and compare their physical and
psychological/emotional health status before and
after COVID-19. The evaluation scale included
5 points: «very poor», «poor», «Ok», «good», and
«very goody.

The results of comparing the state of physical
health before and after COVID-19 in the children
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of the main group were as follows. It was found
that before the acute illness of COVID-19,
children considered their state of health mainly
as «Ok» (30 children, 25%, 95% CI 17.6-33.2),
«good» (68 children, 56 .7%, 95% CI 47.6-65.5)
and «very good» (22 children, 18.3%, 95% CI
11.9-25.8). After the coronavirus disease, none
of the interviewed patients defined the state of
their physical health as «good» or «very good».
Instead, the majority of children rated it as «poor»
(84 children, 70%, 95% CI 61.4-77.9), «very
poor» (19 children, 15.8%, 95% CI 9.8-23 .0) and
«Ok» (17 children, 14.2%, 95% CI 8.5-21.0). To
the question «Have you recovered your health after
COVID-19?» only 15 (12.5%) children answered
affirmatively.

The results of a comparative analysis of the state
of psychological/emotional health before and after
COVID-19 in children of the main group showed
that before COVID-19 15 children (12.5%, 95% CI
7.2-19.1) assessed their state health as «very good»,
91 children (75.8%, 95% CI 67.7-83.1) as «good»
and 14 children (11.7%, 95% C16.5-18, 1), as «Ok».
After suffering from COVID-19, the proportion of
children who rated their psychological health as
«very good» (0 children) and «good» (8 children,
6.7%, 95% CI 2.9-11.9) decreased. The largest
number of children (79 children, 65.8%, 95%
CI 57.0-74.1) rated the psychological/emotional
component of health as «Ok». There was a group
of children who defined the state of psychological
health as «poor» (27 children, 22.5%, 95% CI 15.4-
30.5) and «very poor» (6 children, 5.0%, 95% CI
1.8-9.7), which was not detected before the acute
episode of COVID-19. Thus, analysis of survey
data on changes in physical and psychological/
emotional health status revealed a worsening
of outcomes after COVID-19 compared to pre-
coronavirus disease.

We also assessed the state of health of children
who suffered from COVID-19 according to the
Chalder fatigue scale. The median score on this
scale in the children of the main group was 12 [10;
16], in the control group — 7 [6; 8] (p<<0.001 by the
Wilcoxon W-test for two independent samples). In
the I group, this indicator was 10 points [8; 12], in
the II group — 14 points [11; 16], in the III group
— 16 [15; 17] (p<0.05 between groups according
to Dunn’s test). The obtained data indicate worse
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health characteristics of children who suffered
from COVID-19, compared to children who did
not suffer from SARS-CoV-2 infection. Correlation
analysis of the relationship between the results of
the Chalder fatigue scale and the degree of severity
of the experienced COVID-19 revealed a strong
positive rank correlation relationship (Spearman’s
rank correlation coefficient r=0.777, p<0.05).

Discussion

Our results of the frequency of post-covid
conditions in children are consistent with the
results of studies conducted by other scientists.
From a review of the literature, it is known that
the prevalence of post-COVID-19 in children is
very different according to the data of different
authors. For example, data from a meta-analysis
that included 17 studies (n=23,141) with a mean
follow-up period of 125 days reported that the
prevalence of post-covid status among children
varied from 15%—47% (Behnood et al., 2022).
Another meta-analysis determined the prevalence
of the post-covid condition to be between 4%
and 66% (Zimmerman et al., 2021). Data from a
systematic review that included 21 studies with
the participation of 80,071 children reported a
post-COVID-19 prevalence rate of 25.2% (95%
CI 18.2% to 33.0%). It is also indicated that
the severe form of the experienced COVID-19
increases the risk of developing a post-covid
condition, and the prevalence of symptoms
depends to a large extent on how much time
has passed since the acute illness of COVID-19
(Lopez-Leon et al., 2022). Data from a review
of studies examining the duration of the post-
COVID-19 state in children showed that in most
children post-COVID-19 symptoms disappear
within 1-5 months (Borch et al., 2022). However,
it is noted that some symptoms may persist a year
after the diagnosis of COVID-19 (Lopez-Leon et
al., 2022).

The most common post-COVID-19 mani-
festations in children were psychoneurological
changes, including general weakness, mood
changes, and increased fatigue. The prevalence
of fatigue among children with post-convulsive
conditions ranged from 0.7 to 84.4% (Funk et
al., 2022; Lopez-Leon et al., 2022; Radtke et al.,
2021; Stephenson et al., 2021). Headache and
cognitive problems were found in 35% and 26%
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of children, respectively (Kumar and Jat, 2023).
Sleep disturbances were reported in 2-63% of
children (Zimmerman et al., 2021; Lopez-Leon
et al., 2022; Kumar and Jat, 2023). Data from
a 2022 systematic review indicated that the
most common clinical manifestations of post-
traumatic stress disorder were sadness, tension,
anger, depression, and anxiety (16.50%) (Lopez-
Leon et al., 2022).

The data we obtained are consistent with the
findings of other studies, which also revealed
deterioration of physical and psychological health
in children and young people after acute COVID-19
(Pereira et al., 2023).

Thus, according to the results of our study,
the presence of the influence of the transferred
coronavirus disease on the health of children and
adolescents was established. These changes were
characterized by the development of a post-covid
state, worsening of the results of comparing the
state of physical, psychological/emotional health
before and after COVID-19, and worse results on
the Chalder fatigue scale, compared to children
who did not suffer from COVID-19. The obtained
data must be taken into account when prescribing
medical and rehabilitation measures for children
who have contracted COVID-19 and also have
clinical manifestations of a post-covid condition.
The prospect of further study of the topic consists
of finding methods for correcting the health status
of children after COVID-19 and studying their
effectiveness.

Conclusions

1. Acute COVID-19 has a negative impact
on the health of children and adolescents, which
can be manifested by the development of a post-
COVID-19 condition. Among children who
experienced COVID-19, 38.3% of children were
found to have post-COVID-19, with a median
duration of clinical manifestations of 5 months
and a mean number of symptoms of 5.17£2.7.
The most frequently recorded symptoms of post-
COVID-19 among the children who have had
COVID-19, were anxiety (15%), fatigue (13.3%),
sleep disturbances (12.5%), depressive disorders
(11.7%), and impaired concentration of attention
(10, 8%).

2. The risk of post-COVID-19 development
depends on the degree of severity of the transferred
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coronavirus  disease. The post-COVID-19
condition was detected in 71% of children who
suffered from severe COVID-19, which is
significantly higher compared to children who
suffered from COVID-19 of mild and moderate
severity. A positive strong rank correlation was
determined between the duration of symptoms,
the number of clinical manifestations of the
post-covid state, and the degree of severity of
COVID-19.

3. Children with COVID-19 scored worse
on the Chalder fatigue scale than healthy
children. There was also a tendency to worsen
the assessment of the health status of children
in a comparative analysis of the physical and
psychological/emotional components before and
after COVID-19. Before the coronavirus disease,
children rated their physical health status mainly
as «normaly, «good» and «very good». After the
coronavirus disease, the majority of children
(85.8%) rated it as «poor» and «very poor». After
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acute COVID-19, the proportion of children who
rated their psychological health as «very good» and
«good» decreased. There was a group of children
who defined their state of psychological health as
«poor» and «very poor», which was not detected
before COVID-19.
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aconiiioBani 3 nepenecennm COVID-19
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Anomauin: eusHauenHs cmauy QisuyHo20 ma NCUXo0emMoyiHo2o 300po8’s dimell i niONIMKIg,
ski nepeneciu COVID-19 ¢ akmyanbhoto 0iaecHOCMu4HO0 Npobiemor, upiuieHHs Kol 0acmb
MOJNCTUBICMb  PAHHLO2O BUSBIEHHS 00820CMPOKOBUX 1 BI00ANEHUX HACAIOKI8 KOPOHABIPYCHOT
xgopobu. Mema — npoananizysamu wacmomy, mpugaiicme, Kiiniuni nposeu nocm-COVID-19 y
oimeti ma nionimKie, @ MaKoXic iHWii 3MIHU cmaHy 300pos s, acoyitiosani 3 nepenecenum COVID-19.
Mamepianu i memoou: y docnioxcenni 63sau yuacmo 155 dimeii 6ikom 6i0 6 0o 18 pokie. Ceped Hux
120 oimeii 3 niomeepoacenum diacnozom COVID-19 ¢ anamnesi ma mepminom nicis COVID-19
Oinvute 12 muswcnie (ocnosna epyna) i 35 comamuuno 300posux oimeti mozo xc 6ixy, siki va COVID-19
He Xxeopinu (epyna kommpono). byno euxopucmarno 3acanvHoKiHIYHUL (AHANI3 OAGHUX AHAMHE3Y,
00 €KMUBH020 0OCMENCEHHS, OYIHKA CKape MA BUABLEHH CUMNIMOMIE NOCMKOGIOY), ONUMYy8anibHuUll
(oyinka 3azcanbHo2o cmaty 300pos’s dimeti 0o i nicia COVID-19, oyinka piens emomnioeanocmi),
CMAmMuCmuyHutl. mMemoou 0ocnioxcens (cmamucmuyni naxkemu MedStat, EZR). Pesynomamu:
nocm-COVID-19 6yno eussneno y 46 odimei (38,3%) ocnosnoi epynu. Cepeo dimeu I epynu
nocmkogionuti cman eusnavascs y 10 oimeu (20,4%), 6 1l epyni —y 14 (35,0%) oimeii ma y 111 epyni
—y 22 (71,0%) Oimeii. Mediana mpueanocmi nocmkogionozo cmauy y oimeti I epynu cmanoguna
3,5 micayis, y oimeti Il epynu — 5 micayie [4, 6], y Il epyni — 7 micayis (p<0,05 midxc epynamu npu
npo6edenti MHOJICUHHUX NOPIEHANHb 3a Kpumepiem Jlanna). Mediana mpueanocmi cumnmomie nocm-
COVID-19 y dimeii ochosnoi epynu cmanosuna 5 micsayis. Cepeone snauenns (X) ma cmanoapmmue
gioxunenus (£SD) Kinbkocmi cumMnmomie nOCMKo8iOH020 cmany y dimetl OCHOBHOI 2pynu CK1adaio
5,17%2,7 cumnmonmis: y oimeii I epynu — 1,70+0,82 cumnmomis, y Il epyni — 4,29+1,38 cumnmowmis, y
11 epyni — 7,32+1,76 cumnmomis. Hatiuacmiwe peccmpysanucs maxi cumnmomu nocm-COVID-19,
aK mpusodxcuicmo (15, 95% BI 9,1-22,0), niosuwena emomnosanicme (13,3; 95% BI 7,8-20,0),
nopywenus cuy (12,5; 95% Bl 7,2-19,1), denpecusni poznaou (11,7, 95% BI 6,5-18,1), nopywienns
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xkonyenmpayii yeaeu (10,8, 95% BI 5,9-17,1). Ananiz oanux onumyeanus wjo0o 3miH QizuuHo2o i
NCUXON02TUHO20/eMOYIIIHO20 CMaHy 300po8 s 8uaeus nozipuenus pesyromamis niciis COVID-19 ¢
NOPIBHANHI 31 CMAHOM 00 KOPOHABIPYCHOI Xx60pobu. Mediana banie 3a wikanorw emomu 3a Yanoep y
dimetl ocho6Hoi epynu cmanosuna 12, y epyni koumponto — 7 (p<0,001 3a W-kpumepiem Binkokcona
01 080X HezanedcHux 6ubipok). Bucnosku: cocmputi COVID-19 uunums necamusHull 6nius Ha
cman 300po8’si dimeti ma NiOAIMKI8, W0 MoxdCe NPOAGIAMUCT POZBUMKOM NOCMKOBIOHO2O0 CMAHY.
Pusux pozsumxy nocm-COVID-19 3anesxcums 8i0 cmynenio maxickocmi nepenecenoi KopoHasipycHoi
xgopoou. Ilocmkosionuu cman eusensagca y 71% oimeu, sxi nepeneciu COVID-19 3 msoickum
nepebicom, wo 00CMOGIPHO Buwje 8 NOPIGHAHHI 3 OiMbMU, SKI NepeHecIU JeeKUll ma cepeoHbo2o
cmynens maxckocmi COVID-19. 'V oimeti, axi nepeneciu COVID-19, giomivanucs 2ipuii nokasHuxu
3a wikanow emomu 3a Yanoep, nidxc y 30oposux oimeil. Taxoo eiomivanaco, meHoeHyis 00 NOSIPULEHHS]
OYIHKU CMaH) 300p08’si Oimell Npu NOPIGHANIbHOMY AHANIZI PI3UYHOI Ma NCUXONO2IUHOI/eMOYIHOT
ck1a0oeoi 0o ma nicas COVID-19.

Karouogi caoBa: nitu, COVID-19, ctan 3mopoB’s, noct-COVID-19 cunapom, SARS-CoV-2.

Copyright: © 2022 by the authors;
licensee USMYJ, Kyiv, Ukraine.
This article is an open access
article distributed under the terms
and conditions of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0/)
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Abstract: childhood obesity is recognized as a significant health concern by the WHO, but not all
obese individuals face the same risk of cardiometabolic disorders. This study aims to diagnose meta-
bolic syndrome (MetS) in obese children according to various known definitions and to determine the
influence of all five definitions of MetS on insulin resistance using logistic regression models. The obser-
vational cross-sectional study on 82 children aged 12 to 17 with obesity was conducted at the Children's
Clinical Hospital No.6 in Kyiv. MetS was established according to five main definitions. All biochemical
analyses were performed using the enzymatic colorimetric method by Cobas 6000, Roche Diagnostics
(Switzerland). The prevalence of MetS among children with obesity was higher using the de Ferranti et
al. (76.8%) definition and the lower using Viner et al. definition (29.3%), p=0.023. The construction of
a logistic regression model showed that having all the components of MetS according to different defini-
tions, children and adolescents are likely to have a HOMA-2 above 2.26 (AUC more significant than (.5,
p<0.05). Different prevalence of MetS was found, depending on the different approaches to diagnosis.
The construction of a logistic regression model showed that the parameters of the metabolic syndrome
influence the risk of high HOMA-2 IR using four of five definitions.

Keywords: Body Mass Index, Insulin Resistance, Metabolic Syndrome, Paediatric Obesity, Waist
Circumference

Introduction equivalent risk of cardiometabolic disorders such

According to WHO estimates in 2016, more
than 340 million children and adolescents aged
5-19 were overweight or obese (WHO, 2021).
This rapid rise in obesity prevalence is attributed
to increased consumption of high-energy foods
high in fat and sugar, growing urbanization, and
changing modes of transport (Jebeile et al., 2022).
Childhood obesity is associated with a high risk
of disability and premature mortality in adulthood
(DeBoer, 2019). As the prevalence of obesity
increases, the number of comorbidities associated
with this condition also increase (Lim & Boster,
2023). However, not all obese people have an

as hypertension, dyslipidemia, hyperglycemia,
etc (Drozdz et al., 2021). Studies are showing
that about 50% of obese adults are «metabolically
healthy» if health is assessed by the absence of
any criteria of the metabolic syndrome (MetS) and
only 5% are «metabolically healthy» if any of the
components of the MetS are absent and insulin
sensitivity is normal (Smiths et al., 2019). In a
previous study of clustering children with MetS,
it was shown that 20% of children did not have
insulin resistance (IR), although they had other
cardiometabolic disorders such as dyslipidemia or
hypertension (Aliusef et al., 2022). Although there
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is no single definition for a complication of obesity
as metabolic syndrome in children (Reisinger et
al., 2021). However, basically, all the definitions
include at least three of the following criteria:
obesity (central or abdominal), dyslipidemia, high
blood pressure, impaired glucose tolerance, or
insulin resistance (Aguilar-Gomez et al., 2020;
Fernandez-Aparicio et al., 2021).

Aim

The aim of this study is to define the metabolic
syndrome in obese children according to various
known definitions and to identify a group that does
not belong to the metabolic syndrome and which
can be classified as «metabolically healthy obese»
because it has one or two cardiometabolic disorders.
In this article, we use a logistic regression model to
consider which of the five definitions of diagnostic
of MetS most affects the development of insulin
resistance.

Materials and methods

The observational cross-sectional study
on 82 children aged 12 to 17 with obesity was
conducted at the Rheumocardiology Department of
Children’s Clinical Hospital No.6 in Kyiv. Inclusion
criteria: alimentary obesity which body mass index
(BMI)>95 percentiles according to reference

ISSN 2786-6661
eISSN 2786-667X

standards depending on age and gender (CDC,
2022). Exclusion criteria: patients with obesity,
associated with genetic syndromes (Littleton et al.,
2020). Metabolic syndrome (MetS) was established
according to the criteria of five different sources:
Adult Treatment Panel ITI (ATPIII) criteria modified
for age (hereafter referred to as Cook et al.), Viner
et el., de Ferranti et al., Ford et al., IDF Consensus
Group (Aguilar-Gomez et al., 2020; Fernandez-
Aparicio et al., 2021).

Table 1 summarizes five definitions of metabo-
lic syndrome in children and adolescents.

Waist circumference (WC) was determined
according to growth charts for British children
(Rigamonti et al.,, 2023). Ambulatory blood
pressure monitoring was performed using ABM-
04 («Meditech», Hungary) and was estimated
according to percentile tables (Brady et al., 2019).
Measurement of lipid metabolism parameters
included total cholesterol (TC), triglycerides
(TG), high-density lipoproteins (HDL-C), low-
density lipoproteins (LDL-C), very low-density
lipoproteins (VLDL-C), atherogenic coefficient
(AC) (Sanin et al., 2022).

Insulin resistance was determined by an update
homeostatic model of insulin resistance (HOMA-

Table 1. Definitions of metabolic syndrome

Cook Viner de Ferranti Ford IDF
et al. et al. et al. et al.
Age, years 12-19 2-18 12-19 12-17 10-16
Absolutely WC>90"
required percentile
Criteria Any three of | Any three of the Any three of | Any three of the | Obesity plus
the criteria criteria below the criteria criteria below two of the
below below criteria below
Obesity WC>90" BMI > 95 percentile | WC>75% WC>90™ WC>90™"
percentile percentile percentile percentile
Dyslipidemia TG>1.24 TG>1.75 mmol/Lor |TG>1.1 TG>1.24 TG>1.24
mmol/L or HDL-C< 0.9 mmol/L | mmol/L or mmol/L or mmol/L or
HDL-C< 1.03 | or high TC >95% HDL-C<13 |HDL-C<1.03 |HDL-C<1.03
mmol/L percentile mmol/l mmol/L mmol/L
Hypertension systolic BP systolic BP>95 systolic systolic systolic
or diastolic percentile BP>90™ BP>90® BP>130
BP>90" percentile or | percentile or mmHg or
percentile diastolic BP > | diastolic BP > | diastolic
90™ percentile | 90" percentile | BP>85
mmHg

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)

http://mmj.nmuofficial.com

122



https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 4 (142), 2023

Creative Commons «Attribution» 4.0

ISSN 2786-6661
eISSN 2786-667X

mU/1, post-pubertal

mU/I,

impaired FG>6.1
mmol/L;
impaired glucose

hyperinsulinism >20

tolerance: glucose at
120 min>7.8 mmol/L

Table 1. (continued).
Cook Viner de Ferranti Ford IDF
et al. et al. et al. et al.
Hyperglycemia or | FG>6.11 fasting FG >6.1 FG>5.6 FG=5.6
hyperinsulinemia | mmol/L hyperinsulinemia: mmol/L mmol/L mmol/L (or
pre-pubertal period known type
it is >15 mU/I, 2 diabetes
mid-puberty >30 mellitus)

WC — waist circumference, BMI — body mass index, TG — triglycerides, HDL-C — high-density lipoproteins,

BP - blood pressure, FG — fasting glucose.

2 IR), which include beta-cell function (%B) and
insulin sensitivity (%S), and calculated on [http://
www.ocdem.ox.ac.uk/]. The HOMA-2 IR cut-off
value was proposed > 2.26 (Aliusef et al., 2022).
All biochemical analyses were performed using
the enzymatic colorimetric method by Cobas 6000,
Roche Diagnostics (Switzerland). The statistical
analysis was performed using EZR version 1.61
(November 11, 2022). The study was conducted in
accordance with the principles of the Declaration
of Helsinki. The study protocol was approved
by the Local Ethics Committee of the institution
mentioned in the work. Informed consent of the
child’s parents was obtained for the study.

Results

A total of 82 children and adolescents aged
12-17 years old (mean age 14.8+0.14) underwent
assessments. The study group consisted of more
males—84.1% (n=69) than females— 15.9% (n=13).
Median BMI was found to be 30.56+0.69 (95% CI
29.63-31.26) and median WC was 92.5+1.45 (95%
CI 91-95) (Table 2).

The percentage prevalence of MetS found for
the five definitions is shown in Table 3.

MetS is defined by the presence of 3 or
more criteria, including obesity. In this study the
prevalence of MetS among children with obesity
was higher using the de Ferranti et al. (76.8%)
definition and the lower using Viner et al. definition
(29.3%). A comparison of the different criteria for

Table 2. Characteristics of the study group

Subject variables Me+m 95%CI
BMI (kg/m?) 30.56+0.69 | 29.63-31.26
WC (cm) 92.5+1.45 91-95
TC (mmol/L) 3.8+£0.16 3.59-4.06
TG (mmol/L) 1.06+0.11 0.87-1.21
HDL-C (mmol/L) 1.11£0.05 1.05-1.2
Glucose (mmol/L) 4.78+0.08 4.08-4.92
Insulin (mIU/mL) 19.22+2.39 16.46-22.9
HOMA-2 IR 2.44+0.20 2.09-2.83
%B 208.95£13.39 | 169.7-231.6
%S 41.15+5.34 34.8-48.6
Average daily
systolic BP (mmHg) 132+£2.5 127-135
Average daily
diastolic BP (mmHg) 68+1.57 65-72

Table 3. Prevalence of MetS according
to different definitions

Definition Prevalence % (n=82)
de Ferranti et al. 76.8% (n=63)
Cook et al. 70.7% (n=58)
Ford et al. 69.5% (n=57)
IDF 53.7% (n=44)
Viner et al. 29.3% (n=24)

*Analysis of variance. A chi-square (X?) test of mul-
tiple comparisons (Chi-square=14.18, k=4, p=0.007).
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defining MetS showed a significant difference in
the prevalence of MetS between Viner et al. and
de Ferranti et al. (Chisquare=11.29, p=0.023).
No significant difference was found when other
combinations of criteria were analyzed (p>0.05).

The prevalence of MetS criteria using different
definitions is shown in Fig.1.

Most of the obese children, i.e. 28% (n=23)
had just one criterion by Viner et al. definition. In
opposition, the most obese children with all five
criteria were found according to de Ferranti — 17%
(n=14). The prevalence of the children who have
two criteria according to the definition of Viner et
al. was 42.7%, by Ford’s etal. —29.2%, Cook et al. —
25.6%, IDF —24.4% and de Ferranti et al. — 18.3%.
Using the logistic regression model the dependence
of HOMA-2 IR>2.26 (Y) and metabolic syndrome
parameters (Xi, X»...Xs) according to five different
definitions was established. ROC curves were
plotted with all definitions (AUC greater than 0.5)
(Table 4). The quality of the models was assessed
according to the following classification: excellent
(AUC>0.9), very good (0.8<AUC >0.9), good
(0.7<AUC 2>0.8), satisfactory (0.6<AUC >0.7),
unsatisfactory (0.5<AUC >0.6) (Jaswal & Kishore,
2021).

The quality of the model was assessed as
«unsatisfactory» by de Ferranti et al. (Figure 3),
«satisfactory» by Cook et al. (Figure 2) and Ford et
al. (Figure 4), and «good» by Viner et al. (Figure 5)
and IDF (Figure 6).

Table 4. The characteristics of the ROC-curve
five-factor logistic regression model of the
dependence of HOMA-2 IR> 2.26 and different

definitions of MetS

Definition AUC 95% CI
Cook et al. 0.676 0.513 - 0.84*
Viner et al. 0.741 0.587 - 0.896*
de Ferranti et al. 0.598 0.423-0.773
Ford et al. 0.676 0.513 - 0.84*
IDF 0.757 0.611 - 0.902*
*p<0.05
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Figure 2. ROC-curve five-factor logistic
regression model the dependence of HOMA-2
IR>2.26 and Cook et al. definition of MetS
(AUC=0.676 95% C1 0.513-0.84)
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Figure 1. Number of MetS criteria (including obesity) according to different definitions
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Figure 3. ROC-curve five-factor logistic
regression model the dependence of HOMA-2
IR>2.26 and de Ferranti et al. definition of MetS
(AUC=0.598 95% CI1 0.423-0.773)
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Figure 4. ROC-curve five-factor logistic
regression model the dependence of HOMA-2
IR>2.26 and Ford et al. definition of MetS
(AUC=0.676 95% CI 0.513-0.84)

Discussion

In our study, there are more boys than girls
among obese children. This trend is confirmed
by a number of studies around the world. Thus,
according to the 2019 Atlas of Childhood Obesity
for children aged 10-19, the same trend was
observed in 112 countries (Lobstein & Brinsden,
2019). The prevalence of MetS according to
de Ferranti et al. can be explained by the widest
range reference values of WC and lipid profile in
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Figure 5. ROC-curve five-factor logistic
regression model the dependence of HOMA-2
IR>2.26 and Viner et al. definition of MetS
(AUC=0.741 95% CI 0.587-0.896)
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Figure 6. ROC-curve five-factor
logistic regression model the dependence

of HOMA-2 IR>2.26 and IDF definition of MetS
(AUC=0.757 95% C1 0.611-0.902)

this definition comparatively with the other four
definitions. Conversely, the lowest prevalence
according to Viner et al. can be explained by the
highest cut off values. It should be noted that this
definition already included the determination of
total cholesterol levels which is not included in
the other definitions. Special attention should be
paid to the determination of hyperinsulinemia
by Viner et al. For the pre-pubertal period, the
reference values were higher than 15 mU/l, mid-
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puberty higher than 30 mU/I, and post-pubertal
higher than 20 mU/l when hyperinsulinemia was
diagnosed (Aguilar-Gomez et al., 2020). The mild-
puberty period has the highest reference value for
insulin, probably due to hormonal changes in this
period. The fact that insulin resistance decreases
with age was shown in our previous study, where a
logistic regression model revealed the relationship
between HOMA-2 IR and age (Aliusefetal., 2022).
Particular attention should be paid to children
who already have two components of MetS but
are not yet included in the definition. These are
mainly those children who, in addition to obesity,
also have another complication: either high blood
pressure, dyslipidemia, or hyperglycemia. The
prevalence of children with one cardiometabolic
risk in addition to obesity was highest according to
Viner et al. and lowest according to de Ferranti et
al. Logistic regression models showed that children
and adolescents who had all the components of the
MetS according to Viner et al., by Ford’s, Cook
et al.,, and IDF, had a HOMA-2 IR above 2.26.
Consequently, children with insulin resistance
with impaired pancreatic beta cell function are at
a higher risk of developing diabetes in adulthood,
increases cardiovascular risk and causing early
endothelial dysfunction (Al-Beltagi et al., 2022).
ROC-curve was also plotted by de Ferranti et al.,
but it was unsatisfactory and not significant.

Considering the results of this article, children
and adolescents not only with MetS, but also with
«metabolically healthy obesity» require special
attention from pediatricians and, despite the
absence of all three diagnostic criteria, should be
monitored.

Conclusion

1. Different prevalence of MetS was found,
depending on different approaches to diagnosis.
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The prevalence rate of MetS between the Viner et
al. and de Ferranti et al. was significant.

2. From 18.3% to 42.7% of children had one
cardiometabolic risk factor in addition to obesity,
but these children were not included in the MetS
group. Further longitudinal studies on a group of
children with «metabolically healthy obesity» are
required.

3. The construction of a logistic regression
model showed that the parameters of the MetS
significantly influenced the risk of high HOMA-2
IR for four of five definitions.
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KommniekcHa oniHka mommpeHocTi MeTado1iYHOTr0 CHHAPOMY Y JiTeil
Ta MJJVTITKIB 3 OKMPIHHAM

Aabloced Maiis, Hypuiaina Anina

Kadenpa neniarpii Ned, Hanionansuuii Mmeanunuii ynisepcutet imeHi O.O. boromonsii,
Kuis, Ykpaina
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Anomayia: oumsaye oxcupinua eusnano BOO3 3naunoo npobremoro oXopoHu 300pos s, aie He 6Ci
0COOU 3 OXHCUPIHHAM CMUKAIOMbCA 3 00OHAKOBUM PUBUKOM KapoiomemaboniyHux nopyuieHs. Memoio
Yb02o 00cniOdNHceHHs € diacnocmuka memabdoniynoeo cunopomy (MC) y dimeti 3 oxcUpinmAM 32i0HO
PI3HUX 8I0OMUX Kpumepiig 0iaeHOCMUKY Md BUSHAYEHHsL BNAUBY 6CIX N 'amu Kpumepiis oiacnocmuxu MC
HA IHCYIHOPE3UCMEeHMHICMb 3a 00NOMO2010 Moodenell ocicmuynoi peepecii. Obcepeayitine nepexpeche

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)

http://mmj.nmuofficial.com

127


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://doi.org/10.1007/s00467-018-3946-y
https://www.cdc.gov/growthcharts/extended-bmi.htm
https://doi.org/10.3390/nu11081788)
https://doi.org/10.3390/nu13114176
https://doi.org/10.1111/eci.13384
https://doi.org/10.1111/eci.13384
https://doi.org/10.5005/jp-journals-10028-1453
https://doi.org/10.1016/S2213-8587(22)00047-X
https://doi.org/10.1007/s40291-020-00496-1
https://www.worldobesity.org/membersarea/global-atlas-on-childhood-obesity
https://doi.org/10.1038/s41366-020-00713-1
https://doi.org/10.1038/s41366-020-00713-1
https://doi.org/10.3390/nu15030529
https://doi.org/10.1093/eurpub/ckac007
https://doi.org/10.1093/eurpub/ckac007
https://doi.org/10.1172/JCI129186
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
https://www.who.int/news-room/fact-sheets/detail/obesity-and-overweight
mailto:mayalsef%40gmail.com?subject=

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 4 (142), 2023 eISSN 2786-667X

Creative Commons «Attribution» 4.0

oocnioacenns 82 oimetl 8ikom 6i0 12 0o 17 pokis 3 odicupinusam 6y10 nposedero na 6azi umsauoi kiiniunoi
nixapHi Ne6 m. Kuesa. Memaboniynuii cunOpom 6CmaHo808aIu 3a N 'simbMa OCHOBHUMU KPUMEPIAMU.
Bci 6ioximiuni 0ocniodcents nposoounu 3 GUKOPUCTIAHHAM (DEePMEHMAMUBHO20 KOLOPUMEMPUUHOO
memooy na anapami Cobas 6000, Roche Diagnostics (Illseuyapisn). Iowupernicmov MC ceped dimeii 3
oocupinuamM 6yna euwjoro 3a eusHavennam de Ferranti et al. (76,8%) i nuoicuoro 3a eusnauennsam Viner
et al. (29,3%), p=0,023. Ilobyoosa nocicmuunoi mooeni pezpecii nokazanda, wo npu HAA8HOCMI 6CIX
komnonenmie MC 3a pisHumu Kpumepiamu diazHocmuxu Oimu ma nionimKu, UMOGIPHO, MAMUMYyMy
HOMA-2 suwe 2,26 (AUC obinvwe 0,5, p<0,05). Bussneno pisHy nowupenicms memadoniuHoeo
CUHOPOMY 3ANEHCHO BI0 PIZHUX Ni0X00i8 00 diacnocmuku. [106ydosa nocicmuyHoi peepecitinoi mooeni
nokasana, wo napamempu mMemaooiiyHo2o0 CUHOpPOMY 6naAuaoms Ha pusuk eucokoeo HOMA-2 3a
yomupma 3 n’amu Kpumepiig 0iaeHOCMUKU.

KnrwuoBi cioBa: iHaekc mMacu Tila, 1HCYIIHOPE3UCTEHTHICTh, METAOONIYHUNA CHUHAPOM, TUTAYE
OKUPIHHS, OKPYXKHICTb TaIil.
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3acTocyBaHHSI aHTUMIKPOOHUX JIKAPCHLKHUX 3aC00iB
y AMTSYUX XipypPrivyHuX BiIAUICHHAX 3TIAHO 3 pe3yJibTaTaMu A0CIIKEeHHS
TOYKOBOI0 MOIIUPEHHS
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Anomauisa: UKOpUCMAHH AHMUMIKPOOHUX NIKAPCLKUX 3AC00I8 MAE 8euKe 3HAUEeHHSA V XIpypeiunill
npaKkmuyi, OCKiIbKU 60HU 6NAUBAIOMb HA MIKPOOP2AHI3MU, AKI € Yacmumu 30YOHUKAMU XipYp2iuyHOi
iHGheKkyii U BUKOPUCMOBYIOMbCA AK 01 hepuonepayitinoi npoginakmuky, max i 014 JNIiKy8aHHs
xipypeiunoi ingexyii. OcKinbku y 6cbomy c8imi iCHye meHOeHYisl 00 HePAYIOHAILHO2O MA HAOMIPHOZO
iX BUKOpUCMAHHA, CHPUAIOYU NOWUPEHHIO AHMUMIKPOOHOI pe3ucmenmuocmi, y OiIbHICMb 3aK1A0i6
OXOPOHU 300P08 'S BNPOBAONCYIOMb NPOSPAMY AOMIHICIPYBAHHA AHMUMIKPOOHUX npenapamig. Memoio
00ciddcents Oyno oyiHumu 0coOIUBOCMI NPUSHAYEHHS AHMUMIKPOOHUX NIKAPCLKUX 3AC00I8 Y OUMAUUX
xXipypeiunux 8iooinennsx. [Ipoeedeno 00CniodceHHss MOUK08020 NOWUPEHHS Y 4 XIDYp2iuHUX 8i00i1eHHsX
2 KNIHIYHUX JIKApeHsb (PO32NaHYMOo 3aCMOCYBAHHS AHMUMIKPOOHUX IKAPCbKUX 3aco0is y 32 oimeti 8ikom
610 S micayie do 17 poxkis). binvuicms (60 %) dimeti 6ynu sixom 7-14 pokie. [{imu 3Haxo0unuce y Xipypeiunux
BIOOLNEeHHSAX I3 PI3HUMU 0lacHO3aMU, HAlOiTbULe O)Y10 NAYIEHMIE 3 XpOHIuHUM ocmeomienimom (16 %) ma
eocmpum anenouyumom (9 %). Ilpoananizosano 42 npusnauenns anmumikpoOHUX NiKApCbKUX 3acoois.
Bcemanosneno, wo anmumixpo6ui nikapcoki 3acoou y 32 % eunaoxie UKOpUCMO8Y8ANUCL 3 MeMOK0
nepuonepayilnoi anmubiomuxonpoginakmuxu, y 68 % — 3 memoio nikyeauHa. /[na nepuonepayitinoi
npoghinakmuxu uacmiwe (70 %) euxopucmosysanu anmubiomux 3 epynu yeganocnopunise Il noxoninmns
(yegpypoxcumy), y pewsmi eunaokie — I1I noxoninnsa (yegpmpiaxcon). {na anmumixpoonoi mepanii'y 71,4 %
nayicumie 3acmocogysanacb Mowomepanis, 3okpema y 46,7 % — 3 6UKOpUCMAHHAM AHMUOIOMUKA
epynu yeghanocnopunis Il nokoninua — yepmasuoumy. Ilpu nikysanni 28 % Oimetl sukopucmogysaiu
KOMOIHOBAHY mepanito, AKa cK1aoanacs 3 080x i Oiivue anmubdbaxmepianvuux npenapamis. Omoice, 3a
OaHUMU OOCTIONHCEHH MOYKOBO20 NOWUPEHHS Y OUMAYUX XIPYPiuHUX GIOO0LIEHHAX Nepuonepayitina
npoghinakmuxa 30ilUCHIOEMbC NPenapamam Y4egharocnopuogo2o psaoy 2-20 ma 3-20 NOKONiHb,
Oinbuiocmi 6UNAOKi6 3 Memor JNIKVBAHHA BUKOPUCIOBYIOMb MOHOMEPANiio, HAuOLIbW BXHCUBAHULL
npenapam — yeghmazuoum.

Kurouosi ciioBa: antubakTepiaibHi 3ac00u, aMiHICTPYBaHHS aHTUMIKpOOHMX Ipenaparis, JiTH,
XIpypriufi BiJIiJICHHS
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Beryn

Ha cporogni mpoGnema aHTHOI0THKOpE3HUC-
TEHTHOCTI JIOCATJIa MAcIITAaOHOTO PIiBHS Ta CTa-
HOBUTH 3arpo3y JUIsl MEIUIIUHU, OCKUIBKH JIIKY-
BaHHS TAIlIEHTIB cTa€ Hee)EKTUBHUM, TPUBAITUM
a00 HaBITh MOXKE MPU3BOIUTH JI0 JICTATHHUX Ha-
ciiakiB. 3a omiHkoro ekcrieptiB BOO3 no 2050
POKY CMEPTHICTh BHACIIJOK aHTHO10TUKOpE3HC-
TEHTHOCTI MOke cTaHOBUTH 100 MiJIbIOHIB JItO-
ner mopiyHo (BcecBiTHS oprasizaiiisi 0XOpoHHU
3m0poB’s, 2015).

OCHOBHHMM YHHHHUKOM, SIKUY BIUIMBA€E HA PO3-
BUTOK aHTHOAKTEpialIbHOT PE3UCTEHTHOCTI, €
Ha/JMipHE 1 HepallioHaJIbHe BUKOPUCTAHHS aHTH-
6ioTukiB y MeauuuHi. Ilin HeparioHadbHUM 3a-
CTOCYBaHHSIM CIIiJI PO3YMITH CaMOIPHU3HAYCHHS
NanieHTaMH, BIICYTHICTb IporpaMm aJMIHICTPY-
BaHHS B 3aKJaJaX OXOPOHU 3JI0pOB’s, HEmpa-
BWJIbHHM J11arHO3, 3aHATO JOBTUN 00 KOPOTKUI
TEPMiH JIIKYBaHHS, YaCTO HEBUSBIICHUNA 30YTHHUK
1 BIATIOB1THO HEMPABWJIbHO MPU3HAYEHE JIIKYBaH-
Hs (Machowska & Stalsby Lundborg, 2018).

AnTHOaKTEpiaJbHa PE3UCTEHTHICTH MOXKE
OyTH 3BeIeHa 10 MIHIMyMY IIJISIXOM JOTPUMAaH-
Hs1 iH(EKIIHHOTO KOHTPOJIIO Ta aIMiHICTPYBaHHS
MpU3HAYEHb AHTUOIOTUKIB y 3aKJIaJlaX OXOPOHU
3nopoB’s. Y 2015 poui BcecBiTHst opraHizartis
OXOPOHHM 370pOB’s mpuitHsuTa [100ansHui T1aH
T, 10710 3an00iraHHs MOITUPEHHIO aHTHOAKTe-
plambHO1 PE3UCTEHTHOCTI. 3MIMCHEHHS 3aXOJliB,
3a3HaYeHUX Y TUIaHi JAiil, Ma€ Ha MeTi 3amooirTu
HAJMIpPHOMY, HEHAJIE)KHOMY BUKOPHUCTAaHHIO Ta
3IIOBKMBAaHHIO aHTHOIOTHMKAMH, TAKUM YUHOM —
3MEHIIUTH PO3BUTOK aHTUOIOTUKOPE3UCTEHTHO-
cti (Regev-Yochay Ta in., 2011).

BukopuctanHs aHTUMIKpOOHHMX JIKapChKHUX
3ac006iB (JI3) Mae BemuKe 3HAYEHHSA y XipypriuHii
MPAKTHULll, OCKUTBKM BOHU BIUTMBAIOTh HA MIiKpO-
OpraHi3MH, sIKi € YaCTUMH 30yTHUKaMU Xipyprid-
HOT paHOBOi iHGEKIIi. 3riJHO 3 peKOMEHAAIIIMU
MO3 VYkpainu Bix 2022 poky y BiIiICHH] Xipyp-
rii antuOakrepianbHi JI3 BUKOPUCTOBYIOTHCS B
nepuonepaiifHii npodiTaKTHIll 3 METOFO 3a1o0i-
raHHS BUHUKHEHHS 1H(QEKUIMHUX yCKIaJHEHb Ta
3 METOI0 JIIKYBaHHS 1HQEKUIHHUX 3aXBOPIOBAaHb
OakTepianbHOi eTiofyorii. PamionansHe BUKOpH-
CTaHHS AaHTUMIKpPOOHHMX TMpenapariB TMOJATae y
JOTPUMaHHI MpaBUJ LIOAO0 BUKOPUCTAHHS aHTHU-
O10THKIB BIJMOBIHO /IO JIOKAJbHUX MPOTOKOIB

ISSN 2786-6661
eISSN 2786-667X

Ta Tamy3eBux craHaaptiB (CTaHmapT MeTuqHOi
nonomoru «ParioHansHe 3acTocyBaHHS aHTHOAK-
TepiaNpHUX 1 aHTU(YHTATBHUX IPenapariB 3 Ji-
KyBaJIbHOIO Ta NPO(IIAKTUYHOIO METOIO», 2022).

Jnis Toro, mo6 3a0e3neunTr ePeKTUBHE BIPO-
BQ/DKCHHS aJMIHICTPYBaHHS MPOTHUMIKPOOHHX
npenapariB HeOOXiTHOIO YMOBOIO € CTBOPEHHS
y 3aKJIafi OXOPOHH 370pPOB’S BiAIUTY iH(DEKIIiii-
HOTO KOHTPOJIIO, 10 CKJIAy SIKOTO MAa€ BXOIAHMTH
KJIHIYHUN (apmanieBT. BianosigHo 10 mposene-
HUX JIOCHTIKEHb, B KpaiHax 3 BUCOKHM pPIBHEM
noxony (Crnomyueni [lItatn Amepuku, ABcTparis
Ta 1HII) YCIIIITHO BMPOBAPKCHI BTPYYaHHS aj-
MIHICTpYBaHHS aHTUMIKpPOOHHMX TperapariB ITiJl
KepiBHUIITBOM KiiHiuHOTO (papmarnenta (Ford Ta
iH., 2020). L1i BTpy4aHHs noJsrany y NpoBeAeHH1
IPOCIIEKTUBHOTO ayIUTY 31 3BOPOTHIM 3B’A3KOM,
HABYaHHS MEIUYHUX MPAIiBHUKIB, PO3POOKU
BKa31BOK IIOJIO JIIKYBaHHS KOHKPETHUX 1H(EKIIii
1 KoHKpeTHHX 30ynHUKIB (Saleh Ta in., 2021). B
VkpaiHi Taki JOCIIPKEHHS HE TPOBOJIUIINCE.

Mera

OuiHuTH 0COOIMBOCTI MPU3HAYEHHS AHTUMI-
KpOOHMX JIIKAPCHKUX 3aCO0IB Y TUTAYUX XIpyp-
MYHUX BIITIICHHAX.

Marepiaau Ta MeTOIH J0CTiTKEHHS

Byno npoBeneHo g0ciiKeHHS TOYKOBOTO TI0-
IIMpPEHHS y BOX KiiHiKax M. KueBa, a came — y
BIJUTUIGHHSIX OPTOIME/ii Ta TpaBMaToJIOTii, OTONa-
punrosnorii, Xipyprii KuiBcbkoi Micbkoi quTs4oi
KJiHIYHOT mikapHi Ne2 Ta y BimmineHHi THIHHOT
xipyprii HICJI «Oxmaraur». ByB po3poOnenuit
OJaHK TOYKOBOTO TOIIMPEHHS, 0 SKOTO BHOCH-
Jack Taka iH(opmariis: HoMep icTopii XBopoow,
BIK/CTaTh IMaIli€HTa, HA3Ba aHTUMIKPOOHOTO Tpe-
napary, pe3yJabTaTd MiKpOoOiOJOTiYHOTrO JOCIi-
JokeHHs (Tabm. 1.) Tormo.

Ha mepion mocnmigkeHHs Ha CTalliOHAPHOMY
TiKyBaHHI B JaHUX YOTHUPHOX BIATIIICHHSIX 3HAXO-
JUIIOCHh 32 Tali€HTH, SIKi OTPUMYBAJU aHTHOAK-
TepiajgbHy NMPO(QITAKTUKY YM aHTHOAKTEpialbHY
Teparmito, a caMe: y BIJUIIJICHHI OTOJIAPUHTONIOTT
—7 (21,8 %) nitei, BiAUIEHH] TPpaBMAToJIOr1i Ta
opromenii — 8 (25,0 %) aiteil, BigauIeHH] Xipyp-
rii — 3 (9,4 %) nuTuHYU, BIAIIJICHH] THIHHOI Xi-
pyprii — 14 (43,8 %) niteii (Tabm. 2.).

[MTamienTn (16 aiBuatok i 16 xmomuukiB) Oynu
BiKOM Bij 5 micsuiB 10 17 pokis. 19 (59,3 %) ni-
Teil Oynu BikoMm 7-14 pokis, 7 (21,8 %) nmiteit —
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Tadoauus 1. bnank 1ocmiKEHHS TOYKOBOTO MTOIMIUPEHHS

JlocTiKeHHST TOYKOBOTO ITOIIUPEHHS, 1aTa
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Bigninenas

MMamienT (Ne icTopii xBopoOH, BiK, CTaTh)

Jiarnos

Pesynprarn MikpoOi0IOTIIHOTO OCIiHKECHHS

HasBa anTumikpoOHOTO Tpemnapary

Mera: miKyBaHHS 9 MPOQiNaKTHKA

Ho3a / neHs 3acTocyBaHHS

Tpusamicts

Jle-eckanarrist

ITepexin 3 mapeHTEPaNIBLHOTO Ha OpaIbHE 3aCTOCYBAHHS

Tadomauus. 2. Xapakrepuctuka mamieHTiB y KMJKII Ne 2 ta HIICJI «Oxmataut 3a nepion
07.11.22 — 08.11.22 poky, sKi Ha MOMEHT AOCIIIKYBaHHSI OTPUMYBAJI aHTUO10TUKOTIPODIIAKTUKY

1/a60 aHTHO10THKOTEpAaIIito

KMJKJI Ne 2 HICJ «OxMaTauT»

Abc (n=32) % Aoc (n=32) %
3arajgbHa KUIBKICTh IALIEHTIB 18 56,0 14 44
Bigninenns:
OromnapuHronorii 7 21,8
TpaBmarosorii Ta opromnenii 25,0
Xipyprii 3 9,4
Imiiinoi xipyprii 14 43,8

BikoM 15-17 pokiB, 5 (15,6 %) miteit — BikoM 10 13 PI3HUMHU Jl1arHO3aMM, HaiOuIblIe Oyno AiTen

3 pokiB i 1 (3,1 %) nutuHa — BikoM 3-6 POKIB.

Ta6anusa 3. XapakrepucTHKa NalLllEHTIB 3a A1arHO30M

3 XpoHiIYHUM ocTeoMieniToM (16 %) Ta roctpum
JliTH 3HAXOMWJINCH y XIpypriuHUX BiJIiieHHsX aneHIuuuToM (9 %) (tadmn.3).

Jiaruno3

KinbkicTh manienriB

Abc

%

Spina bifida y mmitHOMY Bimini 3 rizporedarieto

AHOpeKTanbHa HOPHULS

AHOpeKTanpHui adciec

Toctpuii THiHUIA TapanpPOKTUT

Aptpur

ApTpO3 migTapaHHOro Cyrioba

BuBHX mpaBoro HaaKONIHHIKA

BinmpuB MemiaapHOTO HAAMUIIIETKA JIiBOT IIIEYOBOI KiCTKH

3akpuTHil IepesIoM IIIeY0BOi KiCTKH (TIpaBoi abo JIiBoi)

KoncomnigoBanuii nepenoM 000X KiCTOK HepeIuTiadst

[ceBnoapTpo3 mpaBoi NPOMEHEBOT KiCTKH

e e e e e Y e i i

W I AW W W W W | W|W|WwW|w
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Taou. 3 (mpomoBKeHHS).

. KinbkicTs nanienris
Jiarno3 o
Abe %0

Pizana pana nepuoro majibI TiBoi KUCTI 1 3
TpaBma YHCIEHHUX JUISTHOK TijNa
(+HKHBOT TOMIJIKH, HEKPOTHYHI PaHU 3 BIAKPUTHM IIEPEIIOMOM) 1 3
bakrepiansHMiA raliMOpUT 2 6
bakrepiansHuii pHHOCHHYCUT 2 6
TocTpuit puHOCHHYCUT 2 6
Toctpuit nimdaneHiT 1 3
Toctpuit anenguuuT
(2 Bumagku QrerMoHO3HHH, | BUMAIOK — KaTapaibHUM) 3 9
OypyHKyn 3
XPpOHIYHHI 0CTECOMIENIT 5 16

Pe3syabrarn
3a pe3ynbTaTamMu JOCHIHPKEHHS TOYKOBOTO

duokcarun); 10 % — miikonmenTumiB (BaHKOMI-
uuH); 2 % — okcazoniaAuHOHIB (niHe30mia); 2 %

MOLIMPEHHS 3’ ICOBAHO, 1110 Y BIIUICHH] AUTAY0T — MakpoiiaiB (a3utpominuH); 10 % — moximHux

xipyprii aHTUMIKpoOH1 JI3 BHUKOpHUCTOBYBaIH Y
JIBOX HamNpsAMKax, a caMme: 3 METOI0 Iepuomnepa-
uiitHOi npodinaktuku y 32 % mnamieHTiB Ta 3 Me-
TOIO JIIKyBaHHS — Y 68 % marfieHTis.

BusiBnieno, 1mo ans 37iiCHEHHS TepHoriepa-
1iitHoi anTu6ioTUKONpOdinakTuky y 70 % BHUMaa-
Kax mpenaparoM BHOOpY OyB LeQypOKCUM — aH-
THOioTUK Tpynu nedanacnoputiB Il mokomiHHS.
VY 30 % BunaakiB 11 aHTHO10TUKONTPO(DITAKTUKH
BUKOPHCTOBYBAJIU aHTHOIOTUK TPYIH Le(harocmo-
puHiB III mokonixHs — e Tpiakcon (tadm. 4.).

VY niteid, siki OTpUMYyBajid aHTHUMIKpOOHI 3a-
coOM 3 METOIO JIIKyBaHHs, Y 72 % Nalli€HTiB BU-
KOpPHCTOBYBaJlaCh MOHOTeparmis, sika y 46,7 %
BHIAJIKaX MOJsTalia y MpU3HAaYeHH1 aHTUO10THKA
rpynu uedanocnopunis Il mokomninusa — nedra-
sunuMa. Jliis nmikyBaHHsS 28 % 1iTeil BUKOPUCTO-
ByBaJIi KOMOIHOBaHY TEpaIlilo, sKa CKJIaaanach 3
JIBOX 1 Oi1bIIIe aHTHOAKTEPiaIbHUX TIPeTapariB.

Bcboro Oyno 42 npu3HaueHHS aHTUMIKPOOHHUX
npemnaparis, cepen HuX 10% ckiaim aHTHO10THKH
Tpynu TEHINWIIHIB 3 iHTi0iTOpaMu OeTa-JlaKkTa-
Masu (minmeparuiin/Ta3o0akTaM, aMOKCHUIIHIIIH/
knaBynasar); 38 % — nedanocnopunis 11l moko-
ninHsa (uedrpiakcon, nedrazuaum); 2 % — 1e-
¢danocnopuniB IV nmokominus (uedenim); 10 %
— kapOarneneMiB (iminenem, mepornenem); 10 %
— ami"orniko3uaiB Il mokonmiHHS (aMikaluH);
7 % — GTOpXiHONOHIB (JIEBOGIIOKCAIIH, LIUIIPO-

iMi1/1a30J1y — METpOHi1a30 (Tabm. 4.).

Taoauns 4. KinbkicTh aHTUMIKpOOHUX
Hpernaparis, ski Oyl BUKOPUCTaH1
3 METOI0 PO ITAKTUKH Ta JIIKYBaHHS

3 meToI0
AHTHOI0OTHKO-
npopiTakTHKH

3 meTo10

IIpenapar .
JIKYBaHHS

AMoxcuimtig/
KJIaByJIaHOBA
KHCJIO0Ta 0 3

[Tinepartuin/
Ta3zo0aKTaM

O | -

Ledypoxcum
HedTazumum

—_
(e}

HedTpiakcon

Hedemnim

Imintenem

Mepornenem

AMikana

JleBodmokcamnux

Hunpodmoxcartua

Bankominun

Jlinesoumix

A3UTpOMIIIHH

(= Rl Rl Heo i R N K= Rl el el el RVS S R B B B R
S e e B SN I VO T S B SO 'S I = i e

MertpoHniznazon

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)

http://mmj.nmuofficial.com

132


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 4 (142), 2023

Creative Commons «Attribution» 4.0

HeBianoBigHICTh MpU3HAYEHHS aHTHUMIKPOO-
HUX 3ac00iB 3T1JIHO 3 JOKAJIILHUMHU MPOTOKOJIAMHU
BusBieHo y 32 % mnamientiB (tabn. 5.). Cepen
HuX y 30 % BUNAIKiB BUSBICHO HEBIAMOBITHICTh
BHOOPY aHTHOAKTEPIaIbHOTO Mperapary Jijis aH-
tubioTukonpodinakTuky; y 17 % BumaakiB — He-
BI/IMOBITHICTh IPU3HAYCHHSI aHTHOAKTEPiaTbHO-
ro Tpernapary s eMIIIpUYHOI Tepartii; a TaKoxK
BHSIBJICHO HEBIJMOBITHICTh PEKUMY aHTHOAKTE-
piasnibHOi Tepamii, il TpUBajIOCTI Ta BIACYTHICTb
nepersay aHTHOaKTepiallbHOi Tepamii  uepes
48-72 ronunu (3rimHo CtaHmapTy MEIU4HOI J10-
nomoru «ParfioHasibHE 3aCTOCYBaHHS aHTHOAK-
TepiaJbHUX 1 aHTU(YHTATBHUX MpenapariB 3 Ji-
KYBaJIbHOIO Ta MPO(UIAKTUIHOIO METOIO», 2022).

Tadmauy 5. YactoTa HEBIANOBITHUX NPU3HAYEHD

KinbkicTs
Buj HeBignosigHocTi npusnayenns | MTAUIECHTIB
Abe | %
Hesiamosignicts BUOOPY
aHTHMIKpOOHOTO 3aC00y
IUTS TIEpUOTIePAIiHHOT PO iTaKTHKA 31 30
HesinnosigHicTs BUOOPY
AHTUMIKPOOHOTO 3ac00y
IUTSL aHTUMIKPOOHOT Tepartii 4 18,2
HeBianoBigHICTh peKUMY
AHTUMIKpOOHOT Teparii 1| 45
BiacyTHicTb nepersiy aHTUMIKpOOHOT
Tepartii yepe3 48-72 roguHu 2| 9,1
HeBinnoBiHICTh TPUBAJIOCTI
AHTUMIKPOOHOI Teparmii 31136

OO0rosopeHHs

Hame nmocnimkxeHHs mokaszaino, 10 y IUTS-
YUX XIpypriuHUX BIIJAIICHHAX MPOTHUMIKPOOHi
rpenapard BUKOPHCTOBYBalIUCh y 32 % Buman-
KiB 3 MeTOI0 MpodinakTHKH Ta y 68 % BUIAAKIB
— 3 MeTOI0 JIiKyBaHHs. Tak, BUsBIEHO, 1m0 y 70
% TmalieHTiB Uil TepHomepaniiHoi npodinak-
THKH 3aCTOCOBYBaJM aHTHOIOTUK Trpymnu Ieda-
nocniopuHiB Il moxoninHs — nedypokcum, sKuit
€ JOIUTbHUM 1 pexoMeHaoBaHUM CTaHaapToM
(Cranpmapt «lIlapenTepanbHa nepuonepauiiHa
aHTuOloTHKOTIpOdimakTUuKay, 2022).

Pesynpraty iHIIMX JAOCTIAHHUKIB MO0 BUKO-
pUCTaHHS aHTHOIOTHKIB y TepUonepariinoMy
nepiofi MOoKasajiH, 10 HalvacTille BUKOPHCTO-

ISSN 2786-6661
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ByBasu 1edasomnin (44,9 %) — aHTUO10TUK TPynH
nedanocnopuniB I mokoninusa (Bedir Demirdag
Ta iH., 2020). I'epuu [.JI. Ta cmiBaBT. peKOMEH-
JYIOTh BUKOPHCTOBYBATH JJIsl aHTUO10THKONPO-
¢inaktukn npenapatu uedanocnopusis  I-11
NOKOJIiHb (11eda3oiiH, HePypoOKCHM), OCKIIBKU
BOHH BOJIOAIIOTH JIOCTaTHIM CIIEKTPOM i MO0
HaMMoOmMpeHimmx 30yIHUKIB MiCIsOTepalii-
HUX YCKJIaJIHEHb, 30kpeMa cradiiokokiB (['epuu
Ta iH., 2014). Okpim TOro, Bedir Demirdag Ta
CITIBABT. OTIMCAIM BUKOPUCTAHHS THIITMX aHTUMI-
KpOOHHX TperapariB, 3 METOO aHTHO10TUKOIIPO-
binakTuku: amminuiiza/cyns0akram (23,5 %),
nedtpiakcoH (9,8 %), uedTpiakcoH+MeTpOHIAA-
301 (3,2 %) (Bedir Demirdag Ta in., 2020) Bedir
Demirdag Ta in., 2020).

3actocyBaHHS e TPiaKCOHY 3 METOO ITEPHO-
nepamiitHoi mpoQiIakKTHKH HE PEKOMEH/IOBAaHE,
OCKIJIbKU JJaHU mpenapar Mae TPUBAIUM 1epiof
HariBBUBEEHHS (OJM3bKO 8 TOAMH), B YOMY Ya-
cro Hemae notpebu (Cranmapt «IlapeHTepanpHa
nepuornepaniifHa  aHTHO10TUKOMPO(DITAKTUKAY ).
Kpim Toro, HaaMipHe BUKOpHUCTAHHS 1Ie(anocmo-
puHiB 1l mokomiHHSA, SKI MAIOTh INUPOKUH CIIEKTP
aHTHOaKTepiaIbHOI aKTUBHOCTI, MOXe OyTH Ipu-
YMHOIO0 BUHUKHEHHS PE3UCTEHTHOCTI, 30KpeMa B
eatepokokiB (McKinnell Ta in., 2015,).

3 JIKyBaTbHOIO METOI0 y TUTAYUX BIJILICHHSIX
xipypriunoro npodimo y 71,4 % Bunaakis Oyio
BUKOPUCTAaHO MOHOTepamito. Tak, JiKapChKuM
3acobom Bubopy (46,7 % Bumnazakis) Oys medra-
3UAMM — aHTUOI0TUK TpynH nedanocnopuHis 111
nokoiaHA. [yis nikyBanHs pemtn 28,6 % miteit
BUKOPHCTOBYBAJIM TEPaIito, sKa CKIaganach 3
2-0x 1 OibIIIe aHTHOAKTEPIAILHUX Tpernaparis. B
1JIOMY, HEBIMOBIAHICTh BUOOPY aHTUMIKPOOHOT
Teparii BusiBineHo y 17 % unazxis. [Ipuunna He-
BIJIMOBITHOCTI MOJISATaNA Y MPU3HAYEHHI TPOTHUMI-
KpoOHUX 3ac001B APYTOi JiHii, Koiu Oyiaa MOXKIH-
BICTb NMPU3HAUYEHHS JIKYBaHHS aHTHUMIKPOOHUMHU
npenaparaMu Nepuioi JiHii (BIAMOBIAHO 10 MPo-
TOKOJIIB JIIKYBaHHsI JAHUX 3aXBOPIOBAHB).

B 1 nurtunm (4,5%) BUSABIECHO HEBIAMNOBI-
HICTh PEXUMY aHTHOIOTHKOTEpamii — BBEIECHHS
nedrpiakcony aBiui Ha 100y. OCKUTbKH TaHUN
npenapar Mae IMepioj HamiBBUBEACHHS OJIM3bKO
8 roauH, paiioHaJbHO Horo mpu3HadaTu 1 pas
Ha 100y (SIK 1 3a3HaYEHO B IHCTPYKIIIT IS JIiKap-
ChKHX 3aC00iB).
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V¥ 2 namienTis (9,1%) HEBIAMOBIIHICTD TIPHU-
3HaYeHHS MPOTUMIKPOOHHUX MpernapariB Mosi-
raja y BIJICYTHOCTI MEpPErsiay aHTUMIKPOOHOT
Tepamii uyepe3 48-72 ronunu. [lepersia Jniky-
BaHHS JI03BOJISIE MPOBOJUTH OINIHKY €(EeKTHB-
HOCTI JIIKyBaHHS Ta TEPMiH ii MPOJOBKEHHS, a
TAKOX € CKJIaJ0BOIO palliOHaIbHOI aHTUMIKPOO-
HOT Teparii. 3a JOCTIHPKEHHSIMH TTPOBEICHUM Y
kminikax CIIA BcranoBneHo, mo y 66 % ma-
LI€HTIB Ha 5 JeHb JIKyBaHHS NPOJIOBXKYBaJIU
NpUMaTH aHTUOI0THK, KW OyB MPU3HAUYCHUH
JUIsL eMIlipuyHoro 3acrocyBaHHs (Braykov Ta
iH., 2014).

Hamre pgocmimkeHHs MOKa3ayo, 10 HEBIIIIO-
BIIHICTh TPHUBAJIOCTI TPOTUMIKpOOHOI Tepamii
Oyno BusiBieHo y 12 % BunazakiB. OnuTyBaHHS
MPOBE/ICHE 1HITUMHU JOCIITHUKAMH, BKa3ye, 110
31 % nikapiB CyMHIBaIOThCSl Y BU3HAYCHHI TPHU-
BasocTi Tepamii (Salsgiver Ta iH., 2018). Takum
YMHOM, TNpPH KOPOTKiM TPUBAJOCTI JIKyBaHHS
1H(DEeKITIT MOXKe 3aTUIITUTUCh HEIONIKOBAaHOIO, a
HA/ITO TPUBAJIA Teparisi CIpHsi€ PO3BUTKY MOO14-
Hux A (BcecBiTHs opraHizalliss OXOpOHH 3710-
poB’si, 2022).

BucHoBku

1. V tperunu Bunazakis (32,3 %) y IuTsuux
XIpypriuHUX BIJUTIJICHHSAX aHTHOIOTUKH BHUKO-
PHUCTOBYBAJIM 3 METOIO TepUOIepalifHoOi mpodi-
naktuku. Haltwacrime (y 70 %) npusHayanu aH-
THOI0TUK Tpynu uedanocnoputis Il moxomiHHSA
— 11e(hypoKCHUM.

2. 3 JIKyBaJILHOIO METOI0 Yy JAUTSYUX BiIIi-
JeHHSX XipyprigyHoro npodimo y 71,4 % Bunaa-
KiB BUKOPUCTOBYBaJIach MoHoTeparis, y 46,7 %
BHMAJIKaX MpU3HAYaBCs IedTa3uaumM — aHTHO10-
TUK Tpynu nedanocrnopunis Il mokomiHHS.

3. HeBianmoBigHICTh NMpU3HAYEHHS 3TIAHO 3
JOKAJTbHUMHU TIPOTOKOJIAMU BUSIBJICHO y TPETHUHI

ISSN 2786-6661
eISSN 2786-667X

(32 %) BumaakiB (BiACYTHICTH MEPETNIsy aHTH-
OakrepianbHOi Tepamii uepe3 48-72 1o, HAATO
TpUBajia Tepallis, HeNpaBUJIbHUNW BUOIp aHTH-
OakTepiaJbHOTO Mpenapary st IOYaTKy aHTHUMI-
KpoOHO1 Tepartii).

IMepcneKTHBH MOAAJBIIUX JOCTITKEHb

[TonsiraroTe B OIIHIN KIIHIYHUX Pe3yJIbTaTiB
NPOTHUMIKPOOHOI Tepartii y JUTAYUX XipypridHUX
BIIIUICHHSIX, TTPOTE HEBEJIMKA KIJIBKICTh CITOCTE-
pEeKEHb HE Ja€ MOXKJIMBOCTI MEPEUTH 10 OLIbII
y3arajbHIOIOYUX BHUCHOBKIB. [[iHHMUM eneMeH-
TOM TOJAJIBIIOI HACTYIHOI CTaTTi MOXE CTaTu
OITlIHKA KJIIHIYHUX PE3yJbTaTiB MPOTHUMIKpPOOHOT
Teparii, 0 MPU3HAYATUCH 13 3a3HAYCHUMH TI0-
PYILLIEHHSIM.

DiHaHCyBaHHA

Jlane nocmipKeHHS He OTPUMAJIO 30BHITITHBO-
ro (iHaHCYBaHHS.

Konduiikr inTepecis

BincyTHiii.

3rona Ha nmyOJikanio

VYci aBTOpH MpOUMTANIN Ta 3aTBEPIUIIN OCTa-
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oIyOIiKyBaTH I PyKOITHUC.
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Abstract: the use of antimicrobial drugs is of great importance in surgical practice, as they can
affect microorganisms that are frequent causative agents of surgical wound infections. In the de-
partment of surgery, the preferable use of antimicrobial drugs is during the perioperative prevention
period or treatment of infectious diseases. However, the data on the use of antimicrobial drugs indi-
cates their irrational and extensive administration, which results in the emergence of antimicrobial
resistance. For efficient prevention of antimicrobial resistance in healthcare institutions, programs
for the administration of antimicrobial drugs are being implemented. The study aimed to assess the
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appropriate use of antimicrobial drugs in the departments of pediatric surgery. A point prevalence
survey was conducted in 4 surgical units of 2 teaching hospitals (the use of antimicrobial drugs on 32
children aged 5 months to 17 years was reviewed). Most (60 %) of the children with age ranging from
7 to 14 years old. Children were in departments of pediatric surgery with various diagnoses, most
commonly children with chronic osteomyelitis (16 %) and acute appendicitis (9 %). It was established
that in 32 % of the cases, antimicrobial drugs were used for perioperative antibiotic prophylaxis, and
in 68 % — for treatment. For perioperative prophylaxis, cefuroxime, a cephalosporin antibiotic of the
1l generation, was used more often (70 %), and ceftriaxone was used in others. For antimicrobial
therapy, monotherapy was used on 71.4 % of the patients, in particular, on 46.7 % — with an antibi-
otic of the Il generation cephalosporin group — ceftazidime. 28% of children used combined therapy
of two or more antibacterial drugs. Therefore, according to the Point prevalence study in children's
surgical departments, perioperative prophylaxis is carried out with 2nd and 3rd-generation cephalo-
sporin drugs, in most cases monotherapy is used for treatment, and the most used drug is ceftazidime.

Keywords: Anti-Bacterial Agents, Antimicrobial Stewardship, Child, Treatment, Surgical
Departments
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3acTocyBaHHs aHTH(PiOPUHOJITHYHOI Teparil
y nepionepauiiiHoMy nepioai y Airei Ta 10pocamx
®apuna JIwobos, binses Anapiii

Kadenpa autsuoi xipyprii, anecTe31010rii, opTomeii Ta TpaBMaToIorii
HYO3 im. I1.JI. Hlynuka, Ykpaina

Address for correspondence:
Faryna Liubov

E-mail: liubovfaryna02@gmail.com

Anomauia: nepebic onepamusHux Gmpyyanv y Oimeti MOXCYMb YVCKIAOHIOBAMUCA PO3GUMKOM
nepionepayitinoi kposomeui. 3acmocysanHs npenapamis i3 anmu@iopuUHONIMUUHOIO O0i€l0 3MEHULYE
ma npeeeHmye po3eUmox iHmpaonepayitiHoi kpogosmpamu y 00pOCIuUxX ma nayieHmie OUmsaU020 6iKy.
Anmughiopunonimuuni npenapamu maxi, ik mpanexcamosa kucioma (TKK) nposasuna ceoro eghexmusnicmo
V AKOCMI 3MeHuleHHs 00csa2y nepionepayiiiHoi Kpogoempamu, mpaucysii y dopociux nayienmis ma
oimeti npu mpaemi, KapoioXipypeiuHux ma 6el1uKux opmoneoudHux empyuans. llpome euxopucmanus
0aHo20 npenapamy y Kamez2opii nayicHmis 8UCOKO20 pU3UKY Ma Y HABAHMANCY8ANbHUX 003ax > 100 me/
Ke MOodice acoyitogamucs i3 po3gumxom mpomooemooniyHux ma cy0omMuux yckiaonens. QOHier i3 nepesae
s3acmocyeanHa aminoxanponoeoi kuciomu (AKK) € ii wupoxa docmynuicmv, eapmicme i 600HOYAC
ethexmusnicmo. IlopisHoouu eekmusHicmy 1i3UHOBUX NOXIOHUX Y NAyieHmie i3 KPAHIOCMEHO30M
A. Borst, C. Bonfield 3aznauaroms, wo npu euxopucmanui AKK 6 nopienanni i3 TKK niosuwyemovcs
pisens inmpaonepayiiinoi kpososmpamu (21 £ 13 vs. 17 + 10), npome cmamucmuuno 80HA He € 3HAYUMA.
Anpomunin, y axocmi npenapamy O1si 3MEHUIEHHS KPOBOBMPAmMuU y KapOioXipypeiunux nayicumie 6
NOPIBHAHHI 13 NI3UHOBUMU NOXIOHUMU, ABNAEMbCA OLIbUL eheKMUBHUM O 3HUJICEHHS NepionepayiiHoi
kpososmpamu. Ilpome nicasn docnioxcennst The Blood Conservation Using Antifibrinolytics in a Random-
ized Trial (BART) (Fergusson D. et al. 2008) € oomedsncerno docmynnuil y 6azamvox Kpainax uepes 6UCOKY
KibKicmb mpomo0emOONiyHUX YCKIaOHeHb ma nioguwyeHy cmepmuicmos. Ha Oanuti Mmomenm axmusHo
00CTI0NHCYIOMbC NPOMU3ANAIbHI 61acmusocmi He auue anpomuniny, a u TKK ma AKK.

Korouosi ciioBa: AHTH(]IOpHHOMITHYHI areHTH, TeMOCTaTHYHI ITpenaparH, TpaHeKCaMoBa KHCJI0Ta,
aMIHOKaIIpOHOBA KHCIIOTA, alpOTHHIH, TepionepailiiiHa KpOBOBTpaTa, 1HTpaornepailiifHa KpoBOBTPaTa,
KpOBOTEYa, NepionepaniiHuil nepios.

Beryn

Po3BuTOK iHTpaonepariiiHoi KpoBoTeyi € of1-
HUM 13 4aCTUX YCKJIQJHEHb y JIUTSAYIM Xipyprii
IIPU OPTONEINYHUX, KaApAIOXIpypriuHUX, TOpa-
KaJIbHUX, HEUpOXIPYpPriyHUX Ta I1HIIMX BHUAAX
ONEpPAaTUBHUX BTPydYaHb. Y CBOIO Yepry, MacuB-
Ha TiepionepariiiiHa KpoBoTe€4Ya Ta 3aCTOCYyBaHHS
KOMITOHEHTIB KpPOBI aCOLIIOETbCA 13 301IbIICH-

HSIM PiBHEM 3aXBOPIOBAHOCTI Ta cMepTHOCTI. J{7st
MPEBEHIIIT Ta aJeKBATHOTO MEHEPKMEHTY KPOBO-
Tedli, 110 B OAATBIIOMY 3HWXKYE PU3UK CMEPTi Ta
JIONIaTKOB1 (DIHAHCOB1 BUTPATH IS JIIKYBaJIbHUX
YCTaHOB CTBOPEHA MporpaMa TeMOYIpPaBIIiHHS
nanienTa (Florentino-Pineda 1. et.al. 2004).
Hana crparerist OyayeTbcs Ha TpPbOX OC-
HOBHUX acIleKTax: JIIKyBaHHS aHeMii y Tiepeiorne-
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paniiHoMy Tiepiojii, MiHIMI3allisl iHTpaoneparii-
HOI KPOBOBTpATH 1 IMiJIBUIICHHS TOJEPAHTHOCTI
10 aHeMii. 3rigHo JaHol mporpaM#, Jyisl 3amo0i-
TaHHS PO3BUTKY a00 MpOTpecyBaHHs IHTpaoIe-
paliifHOT KpOBOBTPATH JIIKAP aHECTE310JI0T MOXKE
3aCTOCOBYBaTHM JIKiIbKAa HANpsSMKIB poOOTH
(Tabmuns 1). 3rigHO cTparerii reMoynpaBIiHHS
y Talli€eHTa 3 METOI0 TONEPEIKEHHS PO3BUTKY
Ta 3yNMUHKW TepionepariiHoi KpoBOTeUl MOXHA
3aCTOCOBYBATH IpenaparTd 3 aHTU(PIOPHUHONITHY-
Hoto miero (Maniatis A. et. al. 2011).

Tadauusa 1 AnecTe31010T14HI aCTIEKTH IPOrpamMu
reMOYTIPaBIiHHS Malli€HTa A 3amo0iranHs
PO3BUTKY Ta MPOrPeCyBaHHS IHTPAOTEpaIliitHOI
KPOBOBTPATH

OnrTuMizanisa criikocti
10 aHeMii

Minimizanis
KPOBOTeYi

Perenbuuii remocras [TokpaiieHHs cepieBoro

BHKHIY

Onrumizarisa BEHTHIALIT
Ta OKCHUTeHaril ramieara

3acTocyBaHHS METO/IIB
IUTSL ayToreMoTpaHcdy3ii
(cell-saver)

Hopmorepmist

dapmakonoriyaa

réMoCTaThu4YHa Tepanisl

3acTocyBaHHs aHTH(IOPUHOIITUYHUX TIpeTia-
pariB € KOMIIOHEHTOM (papMaKoJIOTi4HOI TeMocC-
TATUYHOI Tepallii, IO CIPSMOBaHa Ha KyITyBaHHS
akTUBHOCTI (piOpuHOMITHUHOI cHcTeMH, cTabi-
mizarito ¢iOPUHOBOTO 3TYCTKY 1 TaKUM YHHOM
3MEHIIIEHHSIM 00’eMy KpoBoBTparu. Ha xanb, y
JTUTSYIN TPAKTHIl, Y TOPIBHSAHHI 13 JIOPOCIIOIO,
icHye mpoOiiema y BHOOpI Ipemapary, a TaKox
e(DEeKTUBHOTO Ta OE3MEYHOr0 J03yBaHHS Teparrii
TIPY Pi3HUX OMEPATUBHUX BTPYUYAHHSX.

Mera

MeToro JaHOTO OISy € aHaJli3 MPOBEICHUX
JTOCHIDKEHb MM0A0 €()EeKTUBHOCTI, Oe3meku Ta
BUOOPY aHTU(IOPHUHONITUYHUX MTPETIapaTiB y ma-
IIEHTIB JOPOCJIOTO Ta JUTSYOTO BIKY 3 HASIBHOIO
XipyprivyHOIO MaTOJIOTI€E0.

Marepiaju Ta MeTOAH J0CTiIKEHHSA

3 MeTor0 BU3HA4YeHHs e(peKTUBHOCTI Ta Oe3-
MeKku aHTU(QIOPUHONITUYHUX TIpernapariB 0yino
MPOaHai30BaHO CTATTi, ral/TaifHu Ta ImyOIika-
111, 0 TIPUCBSYEHI BUBYCHHIO 3aCTOCYBAaHHS aH-

ISSN 2786-6661
eISSN 2786-667X

TU(QIOPUHOMITHKIB Yy TIEpionepaniifHui Mmepio.
[Tomyk nanux myOmikanid IpoBOAMBCSA 3a 0a3a-
mu nanux PubMed, Google Scholar.

Ornsap i 00roBopeHHst

[lutanHst mepionepaliiHOrO 3aCTOCYBaH-
HS TpenapariB 3 aHTH()IOPUHOMITHUHOIO JI€I0
aKTUBHO MOCTIIKYETHCA Yy Kareropii JTOpocinx
namieHTiB. ICHYIOTh JEeKiTbKa BaKIIMBUX PEKO-
MEHJIAIlIi MO0 3aCTOCYBaHHsS aHTH(IOPHHO-
JITUYHHUX TIpernapariB y Mali€HTIB TUTAYOrO Ta
JIOPOCIIOTO BIKY.

Pexomenmanii i3 mporpammu
y nauienTa (ABctpanis 2012)

reMOYNpPaBIiHHA

3rigHO peKOMEHIAITIT BT TPOTpaMu TeMOYIIPaBITiHHS
namieHTiB 3actoctocyBanHsa TKK e pekoMeHI0BaHOO
y JOpOCIHX TMAIliEHTIB TpH KapHiOXipyprigHUX
BTpy4anHsx ( Grade A).

HopocnuMm  mauieHTaM, SKAM IPOBOIATHCA —He
KapAioXipypriune BTpPYydYaHHS, HpOTE i3 3HAYHOIO
KPOBOBTPATOIO (OYiKYETHCS, IO 00’ €M KPOBOBTPATH
Oyszie JocTaTHIM, 00 MPU3HAYUTH 3aMICHY TEparlilo),
pekoMeHioBaHe BHYTpimHboBeHHEe BBeAeHHsS TKK
(Grade B).

BHyTpimHbOBEHHE 3aCTOCYBaHHSA AKK €
PEKOMEHJJOBAaHUM Y TaIli€HTaX JO0pOCIOro BIKY,
SKAM TIPOBOJMTHCS KapIiOXipypridyHe oOIepaTuBHE
BTpy4anHs (Grade C).

Icnyroth nokasu edexTuBHOCTI 3acTocyBanHs AKK y
3HIKEHHI MepionepawiiHoi KpOBOBTPATH Ta YaCTOTH
nposenenux tpaHcdysiit (Grade C).

OCHOBHI TIOJIOKEHHS TalUIaiiHy 3 TPUBOIY
MEHE/DKMEHTY Talli€HTIB 13 MACUBHOIO TIEpionepa-
[IIfHOI0O KPOBOBTPATOI0 CTOCYIOTHCS MPU3HAYECHB
TKK y nopocnux. 3okpema, TKK pekomeHnyt0Th
3aCTOCOBYBATH TIPH KapIiOXipypridyHuX, BETUKUX
OpPTONEIUYHUX Ta HEHPOXIPYPriuHUX BTPYUAHHAX
3 IPO(UTAKTUYHOIO Ta JIIKYBaJIbHOIO METOIO Y BH-
1111 OOJIFOCHOTO B/B BBENIEHHS Ta MIATPUMYIOUOT
iH(]y3il mpoTArOM OomepaTHBHOTO BTpy4aHHs. Ta-
ko’)k TKK pekomMeHyI0Th 3aCTOCOBYBaTH IPH OH-
KOXIpypriYHHUX TiHEKOJOTIYHHUX Ta OINEPATUBHHUX
BTpyuYaHb Ha MPOCTaTi, K B MapeHTEPaIbHOMY,
TakK i B TONIYHOMY BapiaHTi BBEJCHHS.

OnHiero 13 0COONIMBOCTEH JaHOTO TaiIaliHy
€ BKJIFOYCHHSI TAI[IEHTIB JUTSYOTO BiKYy CTOCOB-
HO 3acTOCYBaHHS aHTHU(IOPUHOJMITUYHOI Tepa-
mii. 3BakalouM Ha 1€, PEKOMEHIYEThCS Mpodi-
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JIAKTUYHE TPU3HAYEHHS aHTH(IOPUHOTITUIHUX
IpernapaTiB y HOBOHAPOMKEHUX Ta AITeH, SIKUM
MPOBOAATHCA HEKApAIOXIpYpriuHi OMepaTHBHI
BTPYYaHHsI, 1110 acOL[iil0BaH1 3 BUCOKUM PU3UKOM
PO3BUTKY KpOBOTEUI JJISi 3HIKEHHS MOTpedu y
Tpancgysii Ta 00’emy kpoBosTpatH. (Kietaibl S.,
Ahmed A., Afshar A, et al. 2022).

TpanekcamoBa KucjI0Ta

AHTUGIOpUHONITUYHI ITpenapaTu KiacuPiky-
totbes sk T13uHoB1 (TKK ta AKK) Ta HenizuHoB1
MOX1/THI (aITPOTHHIH).

TKK — 11e cuHTeTHYHUI 1eprUBaT aMiHOKHUCIIO-
TH JII3UHY, SKUH KOHKYPEHTHO 1HT10y€ JT13UH-3B’5-
3yI04i JUISHKY Ha MOJICKYJT1 TJ1a3MiHOTEHY, TAKUM
YHHOM 3a100irae akTuBallii Iia3Miny, o mpu3Bo-
IUTh 210 cTabumizanii ¢pidpuHoBoro 3ryctka (Levy
J. 2010). Cgoro edexruHicts TKK npogemon-
CTpyBaja y nepionepauniiHoMy Nepiofi y MarieH-
TiB 13 MOJITPAaBMOIO Ta MPU BEIMKHUX OINEPATHUB-
HUX BTpydaHHsX (Australian Public Assessment
Report for Tranexamic Acid. 2010)

VY nami€eHTiB JOPOCIIOr0 BIKY 3aCTOCYBaHHS
TKK nmomycTume y HaBaHTaKyBaJbHUX J103aX
BHYTpPIITHEOBEHHO 10 Mr/kr (MakcumasibHO 1 T)
KOKHI 8 Toj. Ta y miATpUMYOUii 1031 1 T 1mpo-
TsiroM 8 roa. Jlns pitell pekoMeH10BaHa HaBaH-
TaXyBaJIbHa J103aX BHYTPIIIHBOBEHHIN (opmi
cTaHoBUTH BiA 10 MI/kr 1o 15 MI/kr, mpore y iH-
CTPYKIISIX BIJICYTHE MiATPUMYIOUE JO3YBaHHS y
TaKOi KaTeropii maieHTiB.

B omHOMYy i3 HaWOUIBIIUX JOCIHIHKCHb 3
MPUBOAY BHU3HAUYEHHS €(QEKTUBHOCTI IpHU3HA-
yeHHs: TKK — Clinical Randomization of an
Antifibrinolytic in Significant Haemorrhage 2
(CRASH-2), Oynu BKIIIOYCHI MAIIEHTH 3 TOJIT-
paBmoro. TKK npusHauanacsi y HaBaHTaXyBajlb-
Hilt 1031 1 r Ta y miaTpumytodiid 1r npotsirom 8
rofl. 3riTHO pe3yJbTaTiB JOCIIIKEHHS, Y TpyIi
3actocyBanHs TKK Bigmiuanocs 3Hauume 3HH-
KEHHS JICTAJILHOCTI Y TOPIBHAHHI 13 TPYIOIO
3actocyBaHHs 1oiane6o ( 1463 [14,5%] vs 1613
[16,0%]; RR 0,91, 95% C10,85-0,97; p=0,0035).
Pusuk cMepTti BHACHIIOK KpOBOTEYl TaKOX 3Ha-
YUMO HIKYHMK y Tpymi NpuU3HAUYCHHS aHTU(I-
OpunomniTuuHoro npemnapary ( 489 [4,9%] vs 574
[5,7%]; RR 0,85, 95% CI 0,76-0,96; p=0,0077).
Takox y JaHOMY JOCIHIKEHHI HE BiAMIYa€ThCS
MiJBUIICHHS 1HIHUJIEHTIB TPOMOOEMOOTIYHUX
yckiaaHeHHs y rpymi 3actocyBanHs TKK y mo-
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piBHsHHI 13 rpynoto mane6o (The CRASH -2
trial collaborators 2010) .

VY acnekTi BH3Ha4YeHHS €(EKTHBHOCTI TpH-
3HaueHHd TKK y mnamieHTiB 13 TpaBMaruyHUM
VIIKO/PKEHHSIM TOJIOBHOTO MO3KY OyJio TpoBe-
nene pocaimkeHHs Clinical Randomization of
an Antifibrinolytic in Significant Head Injury-3
(CRASH-3). ABTtopu 3a3Ha4ar0Th, IO MpPU3HA-
yenHs TKK y mepmi 3 rogusu miciast TpaBMHU
3HAUYHO 3HMXKY€THCSI PIBEHb CMEPTHOCTI, MPOTE
JIMIIE Y TMALI€HTIB 13 JETKUM Ta CEPEIHIM TpPaB-
MaTUYHHUM YIIKOJDKEHHSM TrojoBHOTO Mo3Ky (RR
0,78[95%CI 0,64—0,95]) y mopiBHsIHHI i3 Bax-
kuM yukomkeHHsam (0,99 [0,91-1,07]). Yacto-
Ta BUHMKHEHHs TpombOoemOomiunux (RR 0,98
(0,74-1,28) Tta cymomHux yckmamaenb (1,09
[95% CI 0,90-1,33]) Oyna cx000 Y KOHTPOJIb-
Hi# Ta nocaimkyBaniil rpymi (The CRASH-3 trial
collaborators 2019).

VY nauieHTIB AWUTSIYOTO BIKY, SIKI MEpEHECIH
KapIioXipypriuyHi Ta ONepaTuBHI BTPYYaHHS 3
npuBony ckomiosy, TKK nomiTHO 3HM3MIa 06CST
TpaHc(y3il epuTpPOUTapHOi Macu Ta Mepiorne-
partiitHoi kpoBoBTpatu (Tzortzopoulou A. et al.
2008). Cxoxwuit epexr Big npuzHaueHHs TKK ot-
pUMaiy y Tali€HTIB JUTIYOTO BiKY 13 KpaHIOCH-
Hocro3oMm (King M. et al. 2022, Goobie S. et al.
2011). OntumainpHa 1032 MPU3HAYCHHS 3aJIHIIA-
€TbCS BCE 1IIe HE TOYHOIO, aJKEe 1CHY€E IUPOKUI
Jianma3oH HaBaHTaXyBabHOT mo3u ( Big 10 mo
100 mr/kr) Ta migrpumytodoi ( 1-10 mr/kr/rox.)
(Chauhan S. et al. 2004).

AKTyaJbHUM MUTAHHAM € JOCIIKSHHS MPO-
TU3aNaJIbHUX BIACTUBOCTEW aHTU(IOPHUHONITHY-
HuX npenaparis, 30kpemMa TKK ta AKK. Axktus-
HUW TUTa3MIH PO3IICTUTIOE O1IKW KOMIUIEMEHTY
1 THM caMHMM IocwIroe 3anajeHHsa. Barrett Ch.,
Moore H. et al. 3a3nauarors, mo ockinbku TKK
He 1Hri0ye ypOKiHa3HMN MIJISAX aKTUBALii M1a3Mi-
HOT€HY aBTOPH BBaXKAIOTh, 1110 pu3HadeHHs TKK
Moxe a0o iHri0yBaTu ab0 MOCUIIIOBATH YTBOPEH-
HS TIPO3aMajbHOr0 KOMILIEMEHTY Va y 3aJIeKHO-
CTi Bix cmocoOy akTHBaIlii IUIa3MiHOTEHY.

AMiHOKANIPOHOBA KUCJIOTA

Jutsdiil Ta TOPOCHii MPaKTUIll Yy SKOCTI aH-
TU(IOPUHOMITUYHOTO Mpenapary TaKoK 3acTo-
coByerbess AKK, 1o unHuTh OnOKyro4y Ai0 Ha
MEPETBOPEHHS IUIA3MIHOTEHY Y IUIa3MiH 3a pa-
XYHOK OJIOKYBaHHS JII3MH-3B‘SI3YIOUHX JUISHOK,
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IO 3HAXOOATHCI Ha IUIa3MiHOreHi. Takum du-
HOM, MPUTHIYYETHCS MPOTEOTITUYHA ISl TIa3Mi-
HY Ha noJyiiMepu30BaHuil (GiOpUHOBHIA 3TYCTOK Ta
0J10Ky€eThCsl TIiKOnpoTeiHoBUi penentop Ib, mo
3HAXOAMUTHCS Ha noBepxHi TpomborwmTie. AKK, y
BHYTPIIIHBOBEHHINH (OPMI MPU3HAYAETHCA, Y J10-
POCIMX B HABAaHTAXYBAJIbHIH 71031 4-5 T IpOTATOM
1 rox. Ta y BUMaaKy KpOBOTEY1, IO MTPOIOBKYETh-
csl y MATPUMYFOUii — | T/TOMUHY HE TIepEBHUIITYIO-
Yy MakCUMaJibHY 1000By 103y y 30 r. [ns nitei
y SIKOCTI MPO(UIAKTUKU Ta JIIKyBaHHS KPOBOTEUI,
110 BUHHUKJIA BHAC/IIOK MIJIBUIIEHOI aKTUBHOCTI
(hi1OpUHOIITHYHOT CUCTEMH PEKOMEHTYEThCS /1032
y 100 mr/kr/no6y (Ortmann E. et al. 2013).

AKK 3HmKye o0csar Ta yactoty TpaHcdy3ii
y TAI€HTIB IUTAYOTO BIiKY, SIKUM MPOBOISATH-
Csl KapJioXipypriuyHoi OonepaTuBHI BTPYYaHHS 13
3aCTOCYBaHHSI LITYYHOTO KPOBOOOITY JI0 TAKOTO
BHUCHOBKY mpuxonsath aBropu G. Williams, S.
Bratton et. al. (2009). Takoxx cBOIO €()eKTHBHICTh
AKK mpencraBuia y maifi€HTIB CTapIIoro JUTS-
YOro BiKy ONEPOBAaHUM 3 MPUBOIY 1/110HaTUYHO-
ro ckomiio3y (Florentino-Pineda I. et al. 2004) Ta
kpanioctenosy (Hsu G. et al. 2016).

ANpPOTHHIH

[Ile omHUM KOMIIOHEHTOM aHTU(]IOpUHOIII-
TUYHOI Tepamii sSBIAEThCSA IHTIOITOP CEPHUHOBHUX
MpoTea3 — anpoTUHiH. 3a CBOIM MeXaHI3MOM [ii
— npurHiuye GpiopruHoi3 yepes iHriOyBaHHS Bijlb-
HOTO IJIa3MiHy. AIPOTUHIH MiJBHUIY€ PiBEHb O-2
aHTUIUIA3MiHY Ta iHri0Opa aKTUBaTOpa IIa3MiHO-
TeHY 13 3HIDKCHHSM BUIUICHHS TKAHUHHOTO aKTH-
Baropa IUIa3MiHOTEHY E€HJIOTEeNiaJbHUMH KIITH-
Hamu (Day J. et al. 2006, Bradfield J. et al. 2003).

[Ticnst Toro, ik anpoTHHIH OyB HAUMOMYISPHI-
UM aHTUGIOPUHOMITHYHUM npenaparoM B 1990
ta parHix 2000 pokax micisi MPOBEISHOTO 00Cep-
pamirigoro gociimkenas The Blood Conservation
Using Antifibrinolytics in a Randomized Trial
(BART) (Fergusson D. et al. 2008) nmpu3zBeno a0
BUWJIyYEHHsI anpoTuHiHY 3 puHKY y 2007 p. Tum
9acoM HEJOJIKH, 110 BUSBJICHI B JAHOMY JTOCIi-
JDKEHHI, a TaKoX TOBTOPHUM aHaji3 JOCTYIHHUX
JaHUX TPU3BENU 10 TMEPEOIIHKH MPODITI0 pHU3H-
Ky Ta KopHcTi. BHacmi1ok 1boro anpoTuHin 0yino
noBropHo cxBajneHo B Kanani B 2011 poui ta B
€spori B 2012 pori.

[Ipu 3acTocyBaHHI alpOTUHIHY BIAMIYAETHCS
3HIKCHHS 1HTpaoNepaliifHoi KpoBOTEY1 OJU3HKO
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B 50% marnieHTiB B mepionepamiifHomMy mnepioni,
30KpeMa MpH 3aCTOCYBaHHI €KCTPAKOPIOPAIbHUX
METOAMK MPH KapAloXipypriYHUX BTPYYaHHAX Ta
TpaHcmaHTanii neuinku. IIpote, 3actocyBanHs
mpemnapary MOXe acOI[IFOBATUCS 13 ITiIBUIEHUM
PHU3UKOM PO3BUTKY HUPKOBOI HEZOCTATHOCTI, 1H-
(bapkTy MioKapy Ta iMIEMIYHOTO 1HCYJIBTY Y TO-
PIBHSHHI 13 IPU3HAYCHHSAM Tpenaparis i3 OJI0Ky-
I0Y0I0 3JIaTHICTIO MEPETBOPEHHSI IUIa3MiHOTEHY
y mna3mid ( Katzung B. et al. 2005). Anpotunin
MOXKE TIPOSIBJIATH YWCJIECHHI O10JIOTIYHO 3HAYy-
i e(eKTH, MOCIa0IIOIUN 3aMalibHy BiIMOBIIb.
Kinbka gociimKeHb IMOKa3alM, [0 BHCOKI J03HU
arnpoTUHIHY MOXYTh MPUTHIUYBAaTH BUBLIbHEH-
HS MpO3anaJbHUX IUTOKIHIB, 30KpeMa (akropa
Hekpo3y mnyxiauHH-00 (TNFa), iHTepneiikiny-6
(IL-6) Ta inTepneiikiny -8 (IL-8) (Khan T. et al.
2005). ApOTHHIH MOXeE JIITH K Ha MPO3aralib-
Hi, TaK 1 Ha NpOTHU3aNaJibHI [IUTOKIHU, CIIPUYU-
HeHi imemiero/penepdy3iiHIM MOMIKOKEHHSIM,
SKe MOB’s13aHe 13 3aCTOCYBAHHAM LITYYHOTO KPO-
Bo0o0Oiry (Buerke M. et al. 2007), aie TouHi Mmexa-
HI3MHU A1l alpOTUHIHY MOTPEOYIOTh MOAAIBIIOTO
yrouHeHHs (Brown J. et al. 2009).

YcekinagHeHHs Bil 3acTOCYyBaHHS

aHTH(QIOPUHOJITHYHHX Npenaparis

OcHOBHA MeTa TpU3HAUYEHHS MpernapariB i3
1HTi0yI0U0I0 Ni€r0 Ha GiOPHHOINI3 MOJIsTae y cTa-
Oimi3anii (GiOpUHOBOrO 3ryCcTKy Ta THUM CaMHUM
PO3BHUTKY Tinepkoarysiii. Ha mporuBary moso-
KEHHSM TIPO TOTCHIIHHUN MPOTPOMOOTHUYHUI
edekT, y 6ararboxX JOCHIDKEHHSX 13 BUBUCHHSIM
Oe3rekn aHTU()IOPUHOMTUYHUX TIpErapariB, HE
BiIMIYa€ThCA 3HAYHA PI3HUILS MiXK KOHTPOJIBHU-
MU Ta AOCTIPKyBaHUMH TPYIIaMU Y BUHUKHEHHS
TpoMOO03iB. Y TMAIlI€HTIB, SIKi IEPEHECIIA OPTOIIe-
JUYHI BTPYYaHHS, HE BIIMIYA€ThCS T1ABUINCHHS
BUMA/IKIB BEHO3HOTO TpomMOoemOomi3mMy y rpymi
3acrocyBanHsl TKK y nopiBHsHHI 13 nalieHTaMu,
10 HE OTPUMYBJIM aHTU(PIOPUHONTITHYHI Tpera-
patu (Sukeik M. et al. 2011, Alshryda S. et al.
2011, Alshryda S. et al. 2014).

[Tpu anamizi 23 mocnuiKeHb, y SKUX Oyio 3a-
aydeno 1407 nauieHTiB y nepionepariiiHomy me-
pioai 3 IpUBOAY TPaHCIUIAHTALIl MEYiHKH, SKUM
3 METOI0 3HIDKEHHS KpPOBOTEYl Ta 3aCTOCYBaHb
TpaHcdy3iitHoi Teparmii, 3acTtocoByBanucs TKK
9¥ anpOTHHIH, HE BIAMIYAETHCS ITiBUIICHOTO
PHU3UKY y TpoMOO3ax MEYIHKOBOI apTepii, BEHO3-
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HUX TpoMOOeMOOITiil un mepionepaliiHoi cMepT-
Hocti (Molenaar I. et al. 2007).

Onnuwm 13 ycknaanens npu BukoprctanHi TKK
€ po3BuTOK cynoM. Ha nanwmii wac, TKK He € npo-
THIIOKA3aHOIO Y MAIIEHTIB 13 CyZIOMHOIO aKTUBHIC-
TIO, 32 YMOBHU 3aCTOCYBaHHS JAHOTO Ipenapary y
0e3MeyHOMY J030BOMY TE€ParieBTHYHOMY MTPOdii.
Cynmomu, 10 PO3BUBAIUCS MICISI BBEJICHHS Tpa-
HEKCaMoBOi KHCIOTH Oyiu 3adikcoBaHI TpH 3a-
CTOCYBaHHI BUCOKHX 7103 mpemnapary (100 mr/xr)
Ta y MAlliEHTIB BUCOKOTO PU3HUKY, SIKUM IMPOBOAU-
JIUCST KapA1oXipypriuHi BTpYYaHHs 13 3aCTOCYBaH-
HSIM IITYYHOTO KpoBOOOIry. JIo BUCOKOTO pU3HKY
TaKOXK HaJieKaTh NALllEHTH 13 HasBHUMH 3aXBO-
PIOBAHHAM HHUPOK Ta OOTSXKEHUM HEBPOJIOTTYHUM
aHaMHe30M. MexaHi3M pO3BHUTKY CYJOM HpH 3a-
crocyBanHi TKK i#iMOBipHO TOB’s3aHUI 13 KOH-
KypeHTHHM aHTaroHi3MOM IJIILKHY 1 peLenTopiB
raMMa-aMiHOMAclsiHOT KHCJIOTH, IO iHTiOyIOTh
Heiipotpancmiciro (Kratzer S. et al. 2014).

JInst BU3HA4YEHHS MPUYHMH PO3BHUTKY TMiCIISIO-
nepamiiiHoro cyinomHoro Hamagy J. Sharma, R.
Ratzhelson et al. mpoBeneHO peTpoCHEeKTHBHE
nocnimpkeHHs 11 529 mamieHTiB 10pOCioro BIKY,
SKUM OyJI0O TIPOBEIECHO KapIioXipypridyHe BTpY-
YaHHS 13 3aCTOCYBaHHIM IITYYHOTO KPOBOOOITY.
3aranom y 100 namienTiB (0,9%) BigmiuaBcs po3-
BUTOK CyJAOMHOTO Hamajay 1 micisionepaniiHomy
nepioai. 3riIHO Pe3y/bTaTiB JOCTIHKEHb, aBTOPU
IIPUXOIATH 1O BUCHOBKY, 1110 npu3HadeHHs TKK y
1031 moHa1 80 MI/KT SBISIETHCS OJJTHAM 13 MOJTYITO-
104U (HaKTOpOM, 110 BIUIMBAE HA PO3BUTOK IMICIIS-
orepaniiHoro cymomuoro Hamany (OR 14,3, 95%
Cl1 5.5-36,7; p<0,001) (Sharma V. et al. 2013).
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Penakropamu KoOXpeHIBChKOI Trpynu  Oyiio
MIPOAHAII30BAHO Y JIOCTATHIA Mipi JOCIIKEHb
13 BU3HaYCHHIM e(DEeKTUBHOCTI 3aCTOCYBaHb IIpe-
napatiB i3 anTuGiOpuHONITHYHOI Aieto. [Ipu me-
ta-aHamizi 18 gocmimkens ( 1342 yvacHuka) i3
npusHadeHHsAM TKK y nepionepauiiiHomy mnepi-
O/l peJaKTOpaMu KOXPEHIBChKOI IPyIH 3p00JIEHO
BHUCHOBOK, IO JaHWW aHTU(IOPUHOIITHK 3HH-
Kye 00’€M 3aCTOCYBaHHS €pUTPOIIUTAPHOI MacH
Ha 34% (RR=0.66: 95%CI: 0.54 to 0.81). I3 61
JIOCIIPKEHHS 13 3aCTOCYyBaHHs anpoTuHIHY (7027
YYaCHHUKIB) BU3HAYEHO, 1110 MPU3HAYEHHS JaHOTO
aHTH(IOPUHOTITUYHOTO Tpernapary 3HIXKYeE pi-
BEHb TPaHC(y3ii epUTPOLUTAPHOI MACH OIU3BKO
Ha 30% (RR=0.70: 95%CI: 0.64 to 0.76). Takox
arnpoTHHIH 3HIKYE MOTpedy Y MOBTOPHOMY OIle-
paTUBHOMY BTpy4YaHHI B pe3ysbTaTi KpoOBOTEUi
(RR=0.40: 95%CI: 0.25 to 0.66). lllomo mo6iu-
HUX €(EeKTIB 13 NPU3HAYEHHSIM alpOTHHIHY, aB-
TOpPHM HE 3HAXOJAThH acoIiarii i3 MpU3HAYCHHSIM
anpOTUHIHY Ta MIJIBUIIEHUM PHU3HKOM TPOMOO-
emOomiuyaux moxi ( RR=0.64: 95%CI: 0.31 to
1.31) Ta PO3BUTKOM HHUPKOBOI HEIOCTATHOCTI
(RR=1.19: 95%CI: 0.79 to 1.79).

VY acnekri pocmikenHs AKK penakropamu
Oy70 MpoaHaizoBaHO 4 IOCHIDKCHHS 13 3ay-
yeHHssM 208 y4acHWKIB. 3riHO JaHUX JOCIi-
mkenHs npusHadeHHs AKK Bigmiganocs cra-
TUCTUYHO HE 3HAYMMMM 3HIKEHHSM TpaHcys3ii
epurporurapHoi macu (RR=0.48: 95%CI: 0.19
to 1.19) (Henry D. et al. 2007).

3Bakaro4uM Ha MpOaHai30BaHi JOCIIKEHHS,
HIDKYE HaBEJICHI TIepeBaru Ta HeIoMiKu aHTU(Di0-
PHUHOJIITUYHUX IIpenapaTis:

TPOMOOEMOOIIIYHOTO PH3WKY Y TAIi€EHTIB TIPH
A0PTOKOPOHAPHOMY IITYHTYBAHHI,

— Bucoka 1oxa3oBicTh epeKTHBHOCTI y TMAIlIEHTIB
NPy KapAiOXipypriyHUX BTPYYaHHAX Y aCMeKTi
3HIDKCHHS IHTpaoTlepamiifHoi KpOBOBTpAaTH i
3acTOCYBaHHS TpaHcy3il.

— VY mnamienTiB i3 TpaBmoro 3actocyBaHHA TKK
ACOIIIOBAIIOCS 13 3HW)KEHHSIM JIETATBHOCTI
BHACITITIOK KPOBOTEYi OJHOYACHO 3 PIBHOIIHHUM
MOKa3HUKOM TPOMOOEMOONIIYHNX YCKIAJHEHb 13
TpYTIOr0 TTaredo.

AnTHuiopu-

HOITHIHU A IlepeBarn Henoaixn

npemnapar

TKK — Bwucoka n0Ka3oBiCTP 3 MPHBOAY HH3BKOTO | — BimbIn moporoBapTicHa B TOPIiBHSHHI i3

AKK

— Eminenrorennmii moteHIian

— Bucokmii piBeHb CyTOMHOI aKTHBHOCTI
TP 3aCTOCYBaHHI KapAioTJierii

— moTpedye KOpeKIlii J03M TpH HUPKOBIH
HEJI0CTaTHOCTI
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AnTH}iIOpHU-

HOITHYHU A IlepeBaru HenoJixn

npemnapar
— EdexTruBHE MicIieBe 3aCTOCYBaHHS;
— BigcyTtHicTh icTOTHUX METa0OMITIB;
— Kareropis B y BarithHux.

AKK — BHWKye 00’eM Ta wyactory TpaHcdysiii y|— kareropis C y BariTHUX — acOIIIOETHCS
MAII€HTIB AWUTSIYOTO BiKY, SKAM TPOBOAATHCSA |3  (ETadbHUM  TaCHiHT  CHHIPOMOM
KapIioXipypridvHoi oOmepaTHBHI BTpPy4YaHHS 13|y  HOBOHAapO[KEHWX  JOHOIIEHHX  Ta
3aCTOCYBaHHS IITYYHOTO KPOBOOOITY; neper4acHo HapOPKEHHX JITeH.
—e(exTHBHICTh IPU3HAYEHHS Y TIepionepaliiHoMy
nepioi y AiTei i3 KpaHiOCTEHO30M Ta CKOJTi030M;

— Hwuspka Bapricte y mnopiBHsHHI 13 TKK i
anpoTUHIHOM;

— lllnpoka gocTymHicTb;

— EdekruBHe MicuieBe 3acTOCYBaHHS

ATIpOTHHIH | —y IpyIi OPTONEJUYHUX MAIIEHTIB HE BiIMidasiocs | — Y MOpIBHSHHI 13 JTI3MHOBHUMH aHAJIOTaMH
MiJIBUIICHHS  IHIMJACHTIB  TPOMOOEMOONIYHUX | TPU 3aCTOCYBAHHI allPOTHHIHY BiAMIYaI0Cs
YCKJIaIHEHb; 3HIDKCHHS BUIAJKIB PO3BHTKY MAacHBHOI
— IIpotrzanansuuii edexr; KpPOBOTEYi, MPOTE piBEHb JETANbHOCTI OyB

BUIIM.

— MoxmBa aHaQTAKTHIHA pPEaKIlis IPU

3aCTOCYBaHHI;

— MoxnuBuii OiNBIIMN PH3UK PO3BUTKY

mucyHKIIT HHPOK B TOpIBHSHHI i3

T3UHOBHMH aHAIIOTaMHU;

— Buiiia BapTicTh Ta MEHIIIA JOCTYIHICTh

B TIOPiBHSHHI 13 II3WHOBUMH aHAJIOTAMH

— JlimiToBaHe 3actocyBaHHS y Bemukiit

bpuranii, [Isenii, Hinepmangax, Kanami.
BucnoBku [TpoTe ocTaTo4HOTO PIMICHHS 3 MPHBOAY C€(eK-

OmneparuBHi BTpyYaHHs y AiTed Ta TOPOCIUX
MOXYTh YCKJIQTHIOBAaTHUCS PO3BUTKOM I1HTpAO-
nepamniifHoi Ta micasonepaniiHoi KPOBOBTPATH.
3acTocyBaHHs IpenapariB 13 1HT1OyIOUOIO €0
Ha (iOpuHOMI3 y mepionepariifHoMy mnepioni €
e(DEeKTUBHUM METOJIOM I 3amoOiraHHs Ta Jii-
KyBaHHS KPOBOBTpaTu. 3TiJHO 3 MpOaHaji30Ba-
HUMH OOCHKeHHIMHU Ta raimraiinamu, TKK
ta AKK edexTHBHI pH 3acTOCyBaHHI y JIiTeH Ta
JOPOCIHX i Y9ac OPTONEeIUIHUX, HEHPOXipyp-
TYHUX Ta KapAloXipypridyHUX BTPYYaHHIX Ta y
MaIIeHTIB 13 MomiTpaBMoro. OIHUM 13 BIIKPUTHX
MUTaHb 3AJIMIIAE€THCS BUZHAUYEHHS ONTUMAIBHUX
J03yBaHb y MIATPUMYIOUid Teparii aHTu(10pu-
HOJITUYHMUX TMpenapariB y niteil. Ilpm 3acto-
CYBaHHI aIllpOTUHIHY BIAMIYA€THCS 3HUKEHHS
1HTpaomnepauiiHoi KpoBOTEeUl MpHU KapaioXipyp-
TYHUX BTPYYaHHSIX Ta TPAHCIUIAHTALIl MEYIHKU.

TUBHOT Ta 6€3MeYHOi 1031 MPH 3aCTOCYyBaHHI Ja-
HOTO TIpernapary B Iepionepariifnomy mnepiofi y
niTed Hemac. 3Bakaroud Ha BUIIE BUCBITIIEH] [O-
CJIIDKEHHS Ta PEKOMEH/Iallii, BABYCHHS €(EKTHUB-
HOCTI Ta 6€3MeYHOCTI 3acTOCYBaHHS aHTU(10pU-
HOJIITUYHOI Teparii y MaIli€eHTiB AUTIYOTO BIKY
3 HasBHOIO XIPYpri4HOIO MAaTOJIOTi€l0 MOTpedye
MOAAIBIIOTO JIOCIi/KSHHSI.

DiHaHCYBAHHSA

Jlane pocmimpkeHHs HE oTpuMayio (hiHAHCY-
BaHHS.

Konduiikr inTepecis

Kondmikr inTepeciB BiACyTHIM.

3roga Ha nmyoOJikaniro

3roay Ha MyOIiKallio HaaHo.
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Abstract. The course of surgical interventions in children can be complicated by the development of
perioperative bleeding. The use of drugs with antifibrinolytic action reduces and prevents the development
of intraoperative blood loss in adults and children. Antifibrinolytic drugs such as tranexamic acid have
been shown to be effective in reducing perioperative blood loss, transfusion in adult patients and children
in trauma, cardiosurgical and major orthopedic interventions. However, the use of this drug in the cate-
gory of high-risk patients and in loading doses > 100 mg/kg may be associated with the development of
thromboembolic and convulsive complications. One of the advantages of using aminocaproic acid is wide
availability, cost and, at the same time, effectiveness. Comparing the effectiveness of lysine derivatives
in patients with craniosynostosis, A.Borst and C. Bonfield note that when using aminocaproic acid com-
pared to tranexamic acid, the level of intraoperative blood loss increases (21 + 13 vs. 17 + 10), but it is
not statistically significant. Aprotinin, as a drug for reducing blood circulation in cardiosurgical diseases
in comparison with lysine derivatives, is more effective for reducing perioperative blood. After The Blood
Conservation Using Antifibrinolytics in a Randomized Trial (BART) (Fergusson D. et al. 2008) aprotinin
is limited in many countries because of the high rate of thromboembolic complications and increased
mortality. Currently, the anti-inflammatory properties of not only aprotinin, but also tranexamic and ami-

nocaproic acids are being actively investigated.
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Abstract: natural alkaloids of Chelidonium majus L., Colchicum autumnale L. and Catharanthus
roseus (L.) G.Don are anticancer agents. Some of them, such as colchicine, vincristine and vinblas-
tine, are used in modern medicine, as chemotherapy medicines against malignant neoplasms, some of
them are effective supplement to conventional methods or works to prevent cancer onset (chelidonine,
sanguinarine, chelerythrine, protopine and allocryptopine). The effect of mitotic poisons that are al-
kaloids of Colchicum autumnale colchicine, Catharanthus roseus vincristine and vinblastine against
malignant neoplasms began to be studied in the last century, the fact of mitotic spindle violation is giv-
en in a large number of works. However, the mechanisms of apoptosis under their influence have been
little studied. The alkaloids of Chelidonium majus and Vinca minor L. have been much less studied,
both in clinical studies and experimental ones, including insufficiently researched their anti-prolifera-
tive action, the ability to cause apoptosis and its possible mechanism. The research of apoptosis mech-
anisms caused by natural antitumor agents, will allow creating more effective and saving medicines
based on the active ingredients of plant raw materials in the future. The aim of the paper was the anal-
ysis of the effect of the main alkaloids of Chelidonium majus, Colchicum autumnale, Catharanthus
roseus and Vinca minor on malignant neoplasms and the mechanisms of such an influence with the
help of analytic review of foreign and Ukrainian literature for the period 2002-2023 using medical
database PubMed. The researched data obtained on cell lines, laboratory animals (in vitro) and clinic
studies were analyzed. According to the analysis of the literature of recent years, the cytotoxic and
anti-proliferative effects of natural alkaloids of Chelidonium majus chelidonine, Colchicum autum-
nale colchicine, Catharanthus roseus vincristine and vinblastine and Vinca minor vincamine on ma-
lignant neoplasms can be considered proven. Colchicine caused apoptosis in high doses, chelidonine,
on the contrary, caused apoptosis of malignant cells in relatively low doses, in large doses it caused
autophagy. The signaling pathways of apoptosis mechanisms of malignant cells under the influence
of chelidonine, colchicine, vincristine, vinblastine and vincamine are much less studied and require
additional research. Most of the results support the mitochondrial pathway, but there is a view in _favor
of the receptor-mediated pathway. The medicine, which contained alkaloids of Chelidonium majus,
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showed a positive effect when used in combination with conventional antitumor therapy. Chelidonium
majus and Vinca minor alkaloids are candidates for their use in antitumor therapy, but clinical studies

of these agents are insufficient.

Keywords: Neoplasms, Colchicine, Vincamine, Vincristine, Vinblastine, Chelidonium majus,

Chelidonine

Introduction

Malignant neoplasms are one of the most
significant causes of death from diseases in the
world (Dhyani, Quispe & Sharma, 2022; Sharifi-
Rad, Quispe & Butnariu, 2021; Sharifi-Rad,
Quispe & Patra, 2021).

Medicinal plants containing alkaloids are used
in phytotherapy in different countries to prevent
tumors onset (Dhyani et al, 2022; Gilca, Gaman
& Panait, 2010; Hossain, Quispe & Saikat, 2022;
Koklesova, Liskova & Samec, 2020) and with
combination together with conventional therapies
of neoplasms (Ernst & Schmidt, 2005; Gansauge,
Ramadani & Pressmar, 2002; Gilca et al, 2010;
KoBanpuyk, I'yns ta Jlyukis, 2006). Colchicine,

vincristine, vinblastine and their synthetic
derivatives are medicines of modern chemotherapy.
Among the medical plants containing

alkaloids, the most noteworthy are Chelidonium
majus L, Colchicum autumnale L, Catharanthus
roseus (L.) G.Don and Vinca minor L. The effect
of mitotic poisons that are alkaloids by Colchicum
autumnale colchicine and Catharanthus roseus
vincristine and vinblastine against malignant
neoplasms began to be studied in the last century,
the fact of mitotic spindle violation is given in a
large number of works. However, the mechanisms
of apoptosis under their influence have been little
investigated. The alkaloids of Chelidonium majus
and Vinca minor have been much less studied,
both in clinical studies and experimental ones,
including insufficiently researched their anti-
proliferative action, the ability to cause apoptosis
and its possible mechanism.

The research of apoptosis mechanisms caused
by natural antitumor agents, will allow creating
more effective and saving medicines based on the
active ingredients of plant raw materials in the
future.

Aim

To analyze the influence of the chelidonine,
sanguinarine, chelerythrine, protopine and allo-

cryptopine contained in Chelidonium majus;
colchicine contained in Colchicum autumnale;
vincristine and  vinblastine contained in
Catharanthus roseus; vincamine contained in
Vinca minor on malignant neoplasms and the
mechanisms of these agents’ effects reflected in
modern scientific literature.

Materials and methods

Analytical review of Ukrainian and foreign
literature for the period 2002-2023, which is
dedicated to the effect of Chelidonium majus,
Colchicum autumnale, Catharanthus roseus,
Vinca minor and/or their main alkaloids on
malignant neoplasms and the mechanisms of such
an influence with the help of medical database
PubMed.

Review and discussion

Greater celandine (Chelidonium majus L.),
Papaveraceae Family. Celandine herb contains
three main subgroups of isoquinoline alkaloids:
with  protoberberine (berberine, coptisine),
protopine  (protopine, allocryptopine) and
benzophenanthridine (chelidonine, chelerythrine,
sanguinarine) structures. Alkaloids in celandine
exist both in the free and in the chelidonic acid-
bound state. There are also flavonoids, ascorbic
acid, carotenoids, organic acids and other
biologically active substances in small quantities
(Hamryrina, 2003). Among all

celandinealkaloids,themostbiologicallyactive
are isoquinoline alkaloids, benzophenanthridine
subgroup and especially, chelidonine, is the most
effective (Havelek, Seifrtova & Kralovec 2016;
Noureini & Esmaili, 2014).

According to Habermehl, Kammerer &
Handrick, (2006) drug Ukrain, which included
alkaloids of Chelidonium majus chelidonine,
sanguinarine, chelerithrine, protopine and
allocryptopine, is an inducer of malignant cells
apoptosis. The drug caused depolarization of the
mitochondrial membrane and caspases activation.
This process is shown in Figure 1.
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Figure 1. The probable scheme of malignant
cells apoptosis under celandine alkaloids with the
participation of intrinsic (mitochondrial) pathway.
Depolarization of mitochondrial membrane causes
cytochrome C releasing from mitochondria, which,

together with Apaf-1 (Apoptotic peptidase activating
factor 1) and procaspase -9 form apoptosome.
Apoptosome activates caspase-9. the last can also
be activated by procaspase-9. Activated caspase-9
activates caspase-3, which destroys inhibitor of
DFF (DNA fragmentation factor). DFF activates
CAD (caspase-activated DNase). CAD is an enzyme
destroying DNA, which in turn leads to the final
stage of apoptosis.

Caspase-8 and FADD (Fas-associated Death
Domain) are two important signaling molecules
of the death receptors apoptosis pathway. It was
reported that Ukrain-induced apoptosis did not
require the presence of caspase-8 and FADD,
expression of the caspase-8 inhibitor cFLIP-L
(cFLIP — cellular FADD-like interleukin-1 conver-
ting enzyme (FLICE) inhibitory protein) or
resistance to the death receptor ligands failed to
inhibit Ukrain-induced apoptosis. This indicates
a signaling pathway independent of the death
receptor (Habermehl et al, 2006). At the same
time, broad-spectrum caspase inhibitor zZVAD-fmk
blocked drug-induced cell death. The authors also
noted the participation of Bcl-2 (B-cell lymphoma/
leukemia-2), which are regulatory proteins
exactly of mitochondrial pathway of apoptosis
(Habermehl et al, 2006; Papaliagkas, Anogianaki
& Anogianakis, 2007). Both pathways, extrinsic
(death receptors) and intrinsic (mitochondrial)
with the expression of caspase-8 inhibitor cFLIP
and the resistance to death receptors are shown in
the Figure 2.
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Figure 2. The probable scheme of malignant
cells apoptosis under celandine alkaloids with the
participation of extrinsic pathway and intrinsic
(mitochondrial) pathways with the expression of
procaspase-8 inhibitor and death receptors resistance.
The expression of procaspase-8 inhibitor (FLIP,
green color) causes the impossibility of caspase
cascade activation from procaspase-8 to caspase-7.
The same result takes place under death receptor
resistance. The failed ways are shown with red.
In spite of it, the apoptosis is possible. Apaf-1
-Apoptotic peptidase activating factor 1 DFF - DNA
fragmentation factor) CAD -caspase-activated
DNase)

The drug Ukrain, produced from Celandine, in
combination with conventional antitumor treatment
increased the survival of patients with pancreatic
cancer (Gansauge et al, 2002). Its therapeutic effect
on a number of malignant neoplasms is noted,
while the methodological basis of most clinical
studies was insufficient (Ernst & Schmidt 2005).

Among the alkaloids of Chelidonium majus,
chelidonine is most studied. It induces apoptosis of
cancer cells (Havelek, Seifrtova & Kralovec 2016;
Noureini & Esmaili, 2014; Noureini & Wink, 2009;
Paul, Bishayee & Ghosh, 2012; Kamincekwuii B.O.,
2006;), including human lymphoma cells and works
against this neoplasm together with other alkaloids,
which are sanguinarine, chelerithrine and coptisine
(Kamincrkwmii B.O., 2006). Chelidonine also induces
apoptosis of MCF-7 breast cancer cell line (MCF-
Michigan Cancer Foundation, MCF-7 is breast
adenocarcinoma cell line) (Noureini & Esmaili,
2014), HeLa cells (HeLa is cervical cancer cell
line), (Paul et al, 2012), leukemic T-cells (Havelek
et al, 2016), human ovarian cancer cells (Shen,
Lee & Joo, 2022). Apoptosis is not the only way
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of chelidonine cytotoxic action, it is noted that
chelidonine induces apoptosis at low doses in
MCF-7 breast adenocarcinoma cells, but at high
doses, it causes autophagy of this type of cancer
cells (Noureini & Esmaili, 2014). There are studies
of apoptosis's mechanisms caused by chelidonine
alone. Kamincekiii (2006) notes that the induction
of apoptosis was carried out at mitochondrial
level. The author also suggests that the induction
of lymphoma cells apoptosis under the influence of
chelidonine can be carried out with the involvement
of caspase-9 and caspase-8, the last one takes
part in receptor-mediated pathway of apoptosis
(Kamincekmit B.O., 2006). Caspases participate
in two different pathways of apoptosis: extrinsic,
mediated through death receptors and subsequent
activation of caspase-8, and intrinsic, mitochondrial
pathway through activation of caspase-9 (Wen,
Lin & Liu 2012). At the same time, caspase-8,
which is formed at extrinsic pathway, can also
activate the intrinsic pathway through Bid (Bid
is proapoptic BH3 domain bcl2), that is, through
a proapoptic member of the protein family bcl-2.
Moreover, there are ways for caspase-8 activation
without death receptors (Wen et al, 2012). These
apoptic ways are shown in Figure 3. Taking into
consideration the most scientific data, we suggest
these mechanisms are to be the most probable.

Figure 3. The probable scheme of malignant
cells apoptosis under celandine alkaloids with the
participation of extrinsic pathway and intrinsic
(mitochondrial) pathways without death receptors
participation. Apaf-1 -Apoptotic peptidase activating
factor 1 DFF - DNA fragmentation factor) CAD
-caspase-activated DNase) Bid, Bax, Bad -
proapoptic proteins
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The participation of both caspase-8 and
caspase-9 is confirmed by Havelek et al (2016).
Data by Kamincekuit (2006) and Havelek et al
(2016) partially contradict the data by Habermehl
et al. (2006), who proved the insignificance of
caspase-8 expression in apoptosis under the
influence of drug Ukrain.

In favor of mitochondrial pathway of the
effect of chelidonine, data on the disappearance
of the mitochondrial membrane potential indicate
(Havelek et al, 2016; Paul et al, 2012). Cell cycle
arrest (Havelek et al, 2016; Noureini & Wink,
2009; Paul et al, 2012), DNA fragmentation (Paul
et al, 2012) under the influence of chelidonine
and inhibition of telomerase in submicromolar
concentrations of chelidonine (Noureini & Esmaili,
2014) are also noted. These data support Noureini
& Wink, (2009), who reported that low doses
of chelidonine caused a decrease in telomerase
activity.

The study of signaling pathways in Hela
cells showed that chelidonine could effectively
induce apoptosis due to the expression of genes
encoding p38, p53 and other proapoptic genes
and suppressing the expression of Protein kinase
B (AKT), phosphatidylinositol 3-kinases (PI3K),
Janus kinase 3 (JAK3), signal transducer and
activator of transcription 3 (STAT3), oncoproteins
E6 and E7, and anti-apoptotic genes (Paul et al,
2012).

Autumn crocus (Colchicum autumnale L),
Colchicaceae family. All parts of the plant contain
alkaloids: colchicine and colchamine. Colchicine
has significant anti-proliferative activity (Li, Hu &
Pu, 2022), it inhibited sufficiently proliferation and
induced apoptosis by modulating the expression
level of several genes and carried out anticancer
effect on human breast adenocarcinoma MCEF-
7 and mouse breast cancer cell line 4T1 (Adham
Foumani, Irani & Shokoohinia, 2022). The
authors suggest that colchicine may be a potential
candidate for the prevention and treatment of
breast cancer. A serious drawback of colchicine,
which limits its use in effective doses, is toxicity
(Lin, Yeh & Huang, 2021), however, a currently
synthesized colchicine-magnolol hybrid inhibited
the growth of lung carcinoma cells (Li et al,
2022). Colchicine works primarily by inhibiting
microtubule polymerization (Dhyani et al, 2022),
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which in turn, affects numerous cellular processes,
namely: maintenance of shape, signaling, division,
migration, and cellular transport (Angelidis,
Kotsialou & Kossyvakis, 2018). In addition to
its effect on microtubule polymerization, which
is anti-proliferative, colchicine also induces
apoptosis. Chen et al, (2012) believe that apoptosis
under the action of colchicine is carried out through
the intrinsic, i.e. mitochondrial, pathway. A
decrease of the mitochondrial membrane potential,
activation of caspase-3 and -9, an increase of Bax
(BCL2 associated X protein, apoptosis regulator)
and a decrease of Bcl-2 were shown (Chen et al,
2012). According to these data, this mechanism is
similar to the one shown in Figure 3 for celandine
alkaloids.

Pink periwinkle (Catharanthus roseus (L.)
G.Don), Apocynaceae Family

Pink periwinkle herb contains up to 60 alkaloids,
several of them are important. Catharanthus roseus
alkaloids were among the first plant alkaloids to
be developed as anticancer drugs for humans.
Currently, they are divided into the first generation
drugs (vincristine, vinblastine), the second
generation (semi-synthetic derivatives (vindesine)
and the third generation ones (vinorelbine,
vinflunine) (Arora & Menezes, 2021). They are
mitotic poisons, specific antitubulin remedies.
Vinblastine is used as an antitumor chemotherapy
drug (Haque, Rahman & Faizi, 2018), including in
the treatment of Hodgkin lymphoma, non-Hodgkin
lymphoma, breast cancer, Kaposi’s sarcoma,
prostate cancer, acute lymphoblastic leukemia
and nephroblastoma (Dhyani et al, 2022), as well
as in veterinary practice in the chemotherapeutic
treatment of mastocytoma in dogs (Macedo, de
Queiroz & Casagrande, 2022; Ossowska, Picornell
& Finotello 2023; Stiborova, Treggiari & Amores-
Fuster, 2019; Todd, Nguyen & White, 2021).

Vincristine is used as a chemotherapy remedy
in the treatment of leukemia, lymphoma, myeloma,
breast cancer (Dhyani et al, 2022), especially
non-Hodgkin lymphoma (Skubnik, Pavli¢kova &
Ruml, 2021).

The mechanism of pink periwinkle alkaloids is
the following: inhibition of tubulin polymerization
in low doses, tubulin polymerization is necessary
for the formation of the mitotic spindle during
the metaphase of the cell cycle; in high doses,
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pink periwinkle alkaloids cause cell cycle arrest
and apoptosis. (Arora & Menezes, 2021). The
mechanism of action on microtubules is similar
to that of colchicine, with tubulin having three
binding domains: paclitaxel, Catharanthus roseus
alkaloids and colchicine domains. (Cheng & Feng
(2020)

Small periwinkle
Apocynaceae Family

Vincamine, an alkaloid of Vinca minor, is used
as a dietary supplement and vasodilator. Al-Rashed,
Baker & Ahmadl, (2021) have demonstrated for
the first time the possibility of using vincamine
as an antitumor agent on the adenocarcinoma cell
line A549 of human alveolar basal cell epithelium.
Vincamine stimulated caspase-3-dependened
apoptosis and reduced mitochondrial membrane
potential, stimulated the release of cytochrome
C. The non-toxicity of vincamine was shown on
non-tumorigenic cell lines - BEAS-2B (human
bronchial epithelial cell line) and 3T3-L1 (cloned
cell line from a mouse embryo) (Al-Rashed
et al, 2021). The release of cytochrome C and
decreased mitochondrial membrane potential,
which were researched by Al-Rashed et al. (2021),
are indicators of the intrinsic signaling pathway
of apoptosis. This way is shown in Figure 1. It is
significant that one study proved the apoptosis of
malignant cells and the absence of toxicity of the
drug for healthy cells.

Conclusions

According to the analysis of the literature of
recent years, the cytotoxic and anti-proliferative
effects of natural alkaloids of Chelidonium majus
chelidonine, Colchicum autumnale colchicine,
Catharanthus roseus vincristine and vinblastine
and Vinca minor vincamine on malignant cells can
be considered proven.

Colchicine caused apoptosis in high doses,
chelidonine, on the contrary, caused apoptosis of
malignant cells in relatively low doses; in large
doses it caused autophagy.

The signaling pathways of apoptosis
mechanisms of malignant cells under the influence
of chelidonine, colchicine, vincristine, vinblastine
and vincamine are much less studied and require
additional research. Most of the results support the
mitochondrial pathway, but there is a view in favor
of the receptor-mediated pathway.

(Vinca minor L.),

Ukrainian scientific medical youth journal, 2023, Issue 4 (142)

http://mmj.nmuofficial.com

149


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 4 (142), 2023

Creative Commons «Attribution» 4.0

The medicine, which contained alkaloids of
Chelidonium majus, showed a positive effect when
used in combination with conventional antitumor
therapy.

Chelidonium majus and Vinca minor alkaloids
are candidates for their use in antitumor therapy,
but clinical studies of these agents are insufficient.
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Anomauia: npupooni arkanoiou Yucmominy eenuxoeo, Iiznvoysimy ocinnbo2o ma bapeinky posicesozo
€ NPOMUNYXIUHHUMU 3ACOOAMU, KT BUKOPUCTNOBYIOMbCSA Y CYUACHIT MEOUYUHI K npenapamu Ximiomepanii
3N0AKICHUX HOBOYMBOPEHb (KOAXIYUH, BIHKPUCMUH, GIHONACMUH), [HOOI 5K epexmuHe OONOBHEHHS
00 KOHBEHYIUHUX Memooi8 NKY8AHHA ma AK 3aco0u, wo Nonepeolcarms GUHUKHEHHS HOB80YMEOPEHb
(XeniOoHiH, CaHeBIHAPUH, XelepumpuH, NPOMONIH ma aroKpunmonin). Bniue «mimosnux ompymy,
ankanoioie Iliznvoysimy ocinnb020 Konxiyuny, bapeinky pooiceeoco iHKpucmuny ma 6iHONACMUHY HA
3M105KICHI HOBOYMBOPEHHS NOYA8 BUBUATNUCA Wje Y MUHYIOMY CIOAIMMI, (hakm nopyueHHs. MimomuyHo2o
gepemena HasedeHUll y 6eIUKill KiIbKOCmi pobim, npome MexamizMu anonmosy nio ix enaueom 6uueHi
marno. Lje nabaeamo menw sugueni ankanoiou Yucmominy enukozo ma bapsinky manozo, K y KIiHiYHUX
00CTIONHCEHHSAX, MAK [ eKCNePUMEHMATLHUX, Y MOMY YUCTL HEOOCMAMHbO O0CTI0NHCEH] AHMUNPONIDEePAmUBHA
0isl, 30amuicme GUKIUKAMU ANONMO3 MA 11020 MONCIUBL Mexanizmu. J[0CiO0dcenHs Mexanizmie anonmosy,
WO CHPUYUHEHU NPUPOOHUMU RPOMUNYXTUHHUMU 3AcO0aMU, 00360UMb Y MAUOYMHLOMY CMEOPUMU
Oinvut eqpexmugni ma Oe3neuHi 1KAPCHLKI Npenapamu Ha OCHOBI Ol0UUX PeYOBUH POCIUHHOL CUPOBUHIL.
Memoro oocnidocennsn 6ye ananiz eniugy onosuux anxanoioie Chelidonium majus L, Colchicum autum-
nale L, Catharanthus roseus (L.) G.Don ma Vinca minor L. na 310AKiCHi HOBOYMEOpeHHA Ma MeXAHI3MU
MAKo20 8NAUBY, 3a OONOMO2010 AHANIMUYHO20 021A0Y YKPAIHCLKOI ma iHO3eMHOI iimepamypu, 30itiCHeH020
3a donomoeoio meouunoi Haykosoi 6azu PubMed 3a 2002-2023 poxu. Ananizysanucs oani 00ciiodicensb Ha
KAIMUHHUX JIHIAX, 1a00pamopHux meapurax (in vitro) ma Kainiuni oocniodxcents. Bionogiono oo oensidy
JIMepamypu OCIMAaHHIX POKI8 MOICHA 88AHCAMU 008E0EHUM YUMOMOKCUYHUL MA AHMUNPOighepamugruil
8NAUE Npupoonux anxanoioie Yucmominy eenuxoeo (Chelidonium majus) xenioouiny, Ilisnvoysima
ocinnvozco (Colchicum autumnale) konxiyuny, bapsinka poscesozo (Catharanthus roseus) sinkpucmumny,
ginonacmuny ma bapsinka manozo (Vinca minor) éinkaminy Ha 3n0sKicHi kaimunu. Konxiyun euxiuxas
anonmo3 y 8UCOKUX 003ax, XeniOOHIH HAGNAKU, CHPUYUHIOBAE ANONMO3 3MO0AKICHUX KIIMUH ) GIOHOCHO
HU3LKUX 003aX, ) 6enuKkux eukiuxas aymogazito. CucHanbHi WiaAXu Mexauizmie anonmosy 3710SAKICHUX
KAIMUH Ni0 6NAUBOM XeNiOOHIHY, KOIXIYUHY, BIHKPUCMUHY, 8IHONACTUNY MA 8IHKAMIHY 8U8YeH] Haba2amo
MeHw ma nompeodyloms 000AMKOBUX O0CTIONHCEHb, OLIbWICMb pPe3yIbmamié Cceiouums Ha KOPUCHb
MIMOXOHOPIATbHO20 (6HYMPIUHBbO20) WISAXY, d/le € MOYKA 30PY HA KOPUCTIL Peyenmop-0nocepeok08aH020
wnaxy. Ilpenapam, wo micmus ankanoiou Yucmominy eenuxo2o, noKkasag nosumugHy Oit0 npu
KOMNJIEKCHOMY 3ACMOCY8AHHI PA30M 3i KOHBEHYIUHOI0 NPOMUNYXIUHHOW mepaniet. Anxkanoiou bapginky
Manozo GiHKaminy ma Yucmominy 6enuxo2o € KaHOUOAmMamu HA iX 8UKOPUCTIAHHA Y NPOMUNYXAUHHOL
mepanii, npome KAIHI4Hi 00CIIOHNCEHHS 3A3HAUEHUX
npenapamis HedoCmamHi. (
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