ISSN 2616-4868

ISSN 3041-1521 Online
UDC 614.21
KJIIHIYHA TA IPO®PIJIAKTUYHA MEJIMIIMHA
HAYKOBHUIA MEJUYHUM )KYPHAJI

CLINICAL AND PREVENTIVE MEDICINE
SCIENTIFIC MEDICAL JOURNAL

Ne 2 (48) / 2026

3ACHOBHHUK:

Hep>xaBHa HayKoBa ycTaHoBa «LleHTp iHHOBaLlIiTHUX
TEXHOJIOTIl OXOPOHMU 310pOB’sT» Jlep:kaBHOTO yIpaBIiHHS
crpaBaMM

FOUNDER:

State Institution of Science «Center of innovative
healthcare technologies» State Administrative
Department

T'onoBHuii pegakrop — Jdsuyk 1.1,

3acTynmHMK rojloBHOro pegakrtopa — fmenko 10.b.
BignoBinanbHuii cekpetap — Konapariok H.1O.

ITpoBigHuii penaktop — I'pitH B.B.

Haykosuit pegakrop — Mixanes K.O.

JlitepatypHuii penaktop — Mamikina O.M., bo6piBceka /1.€.

Chief Editor — Diachuk D.D.

Deputy Editor-in-Chief — Yaschenko Yu.B.
Responsible secretary — Kondratiuk N.Yu.
Leading editor — Grishyn V.B.

Scientific editor — Mikhaliev K.O.

Copy editor — Mashkina O.M., Bobrivska D.Ye.

PEJAKIIIITHA KOJIETIS
Hsuyk .. (Ykpaina)
Amenxko 10.b. (Ykpaina)
Konapatiok H.1O. (YkpaiHa)
BacunbeBa TJI.(CLLIA)
Ksacniupkuiit M.B. (Vkpaina)
JIutBun O.B. (YkpaiHa)
Mopos I3. (YkpaiHa)

Bypsik O.T. (Ykpaina)

Cada I'ypcoii (TypeuunHa)

Kpsiukona JI.B. (YkpaiHa)

Kypuk O.I. (Ykpaina)
[lIxop6otyH S.B. (Ykpaina)
Baenn Capa (CILA)

Smenko Onexciii (CLLIA)
Iankux ®.B. (Ykpaina)
JladbpoBcbkuii Boituex (ITosbia)
Txauenko P.II. (Ykpaina)
IpyseBa T.C. (Ykpaina)

EDITORIAL BOARD
Diachuk D.D. (Ukraine)
Yaschenko Yu.B. (Ukraine)
Kondratiuk N.Yu. (Ukraine)
Vasylyeva T.L. (USA)
Kvasnitskyi M.V. (Ukraine)
Lytvyn O.V. (Ukraine)
Moroz G.Z. (Ukraine)
Buryak O.G. (Ukraine)

Safa Gursoy (Turkey)

Kriachkova L.V. (Ukraine)
Kurik O.G. (Ukraine)
Shkorbotun Ya.V. (Ukraine)
Bland Sarah (USA)
Yaschenko Alex (USA)
Hladkykh F. V. (Ukraine)
Dabrowski Wojciech (Poland)
Tkachenko R. P. (Ukraine)
Gruzieva T.S. (Ukraine)

PEJAKIIIMHA PAJIA

T'onoBa penakuiitnoi pagu Jauyk /1. /1.

|Kosanenko B.M](Vkpaina)  Ilapxomenko O.M. (Ykpaina)
Kysnenosa C.M. (Ykpaina) Crpadyn C.C. (Vkpaina)
Jasopuimnrens B.B. (Vkpaina) Ycernko O.1O. (Vkpaina)
Jlypin I.A. (YkpaiHa) Qaiirzimpoepr JI.C. (Ykpaina)
Hersoxenko B.3. (Vkpaina) Yepniit B.1. (Ykpaina)

EDITORIAL COUNCIL

Head of the editorial council Diachuk D.D.

|Kovalenko V.M.|(Ukraine) Parkhomenko O.M. (Ukraine)
Kuznetsova S.M. (Ukraine) Strafun S.S. (Ukraine)
Lazorishinets V.V. (Ukraine) Usenko O.Yu. (Ukraine)
Lurin I.A. (Ukraine) Fainzilberg L.S. (Ukraine)
Netyazhenko V.Z. (Ukraine) Cherniy V.I. (Ukraine)

Azpeca penakiii:

01014, m. Kuis, Byn Bepx#s, 5, Ykpaina

Ten. (044) 254-68-71, e-mail: mag.cp.medical@gmail.com
http://www.cp-medical.com

IMepionnuHicTh BUX0OAy — 8 pasiB Ha pik

CBiZOLITBO PO BHECEHHS Cy0’€KTa rOCHOIapIOBAHHS

JI0 IEP>KaBHOTO PEECTPY BUAABIIIB, BUTOTOBJIIOBAaYiB

i pO3ITOBCIOMKYBaviB BugaBHUYOI mpomyKitii JITK Ne 8378
PexomeHaoBaHo 10 apyky BueHoro panowo JHY «IIITO3»
JYC (mporokoa Nel Bix 19.02.2026 p.)

Miznucano no npyky 26.03.2026 p.

Bunagenp — JlepkaBHa HaykoBa yctaHoBa «LIeHTp
iIHHOBALIIMHUX TEXHOJIOTili OXOPOHU 310POB’SI»
Jep>xaBHOTO YIIpaBIiHHS ClipaBaMu

ZKypHaJs BXOIUTH 10 CIIUCKY APYKOBAHMUX (€JEKTPOHHUX)
nepioaMYHUX BUIAHb, O BKIOYaThCA 10 Ilepeniky
HAYKOBUX ()aXOBHMX BUIAHb YKPAiHU KATeropis «A»
(Haka3z MOH Bix 10.12.2024 poxky Ne 1721).

Inentudikarop apykosanoro meaia B Peectni R30-02194
Vci cTarTi 000B’A3KOBO PELIEH3YIOThCSL. d i ;-Er.fs.-smf
LlinkoBuTe a00 YaCTKOBE MOLIMPEHHS Fegetraton
B OyIb-sIKMI CITOciO MaTepiajiiB, Onyo/JiKOBaHUX Y LIbOMY
BHMIAHHI, TOITYCKAETHCS JIUIIE 3 TMCbMOBOTO TO3BOJTY

penakiiii. BianosinaabHicTh 3a 3MiCT peKJIaMHMX MaTepialiB

HECE PEeKJIAMOIaBELlb.

© [epxaBHa HaykoBa yctaHoBa «LleHTp
iHHOBALITHUX TEXHOJIOTiil OXOPOHU 3I0POB’S»
Jlep>XaBHOTO YIpaBJIiHHS CIIpaBaMK

Academic
Resource
Index

AesearchBib

(ACCEPTED 06-JUL-2023)

Address of the editorial office:

01014, Kyiv, Verkhnia st., 5, Ukraine
Tel. (044) 254-68-71, e-mail: mag.cp.medical@gmail.com
http://www.cp-medical.com

Periodicity — 8 times a year

Certificate of Inclusion of a Business Entity in the State
Register of Publishers, Producers and Distributors of
Publishing Products DK No. 8378

Recommended for printing by the Academic Council of the
SIS «CIHT» SAD (protocol No.1 dated 19.02.2026).
Signed for printing 26.03.2026.

Publisher — State Institution of Science «Center of innovative
healthcare technologies» State Administrative Department

The Journal is included in the list of printed (electronic)

periodicals included in the List of Scientific Professional

Publications of Ukraine, category 'A' (Order of the Ministry

oNf E(}l;czaltgon and Science of Ukraine of 10 December 2024,
0. .

Print media identifier in the Register R30-02194

All articles are necessarily reviewed. The reproduction in whole or
in part of any material published in this publication is permitted only
with the written permission of the editorial office. The advertiser

is responsible for the content of the promotional materials.

| DIRECTORY OF
A OPEN ACCESS
-/ JOURNALS

© State Institution of Science «Center
of innovative healthcare technologies»
State Administrative Department

HanpykoBano B Turniorpadii: @OI1 JliBak Y.M., M. UepHisui, By:1. [onoBHa, 244/ 5. Ceimonrso: cepist 1K-7505, Bix 8.11.2021 p.
Haknan 500 mpum. YM. npyk. apk.: 27,40. 3am. Ne38-2026.



3MICT
Ne 2 (48)

OPTAHI3AILIIA I YIIPABJIIHHA OXOPOHOI0 3/J0POB’Al

Muxaiino /. /[auyx

OIS MAIIIEHTIB HA THTET PAIITIO
MEJUYHOI JOIOMOTH 6
https://doi.org/10.31612/2616-4868.2.2026.01

Muxona I1. Jletikyn, Banepiii O. 3y6

OPTAHIBAIIIAA HANIOHAJBHOI CHCTEMHA
I'POMAJCBKOTO 31O0POB’S B ACIIEKTI
MNPOPITAKTUKHU TA SMEHIIIEHHS

TSTAPSI OHKOJIOT'TYHUX 3AXBOPIOBAHbD.............. 14
https://doi.org/10.31612/2616-4868.2.2026.02

FOnin b. Coxon, Temana I1. FOpouxo

AHAJII3 ICHYIOUUX NEPEHIKOA B PO3BUTKY
MAJIATUBHO-XOCIIICHOI JOIIOMOT' "

HA IYMKY MEJUYHOI CIIIJIbHOTH YKPAIHH.....21
https://doi.org/10.31612/2616-4868.2.2026.03

K/ITHI'YHA MEJMIIMHA

Apocnas I'awenko, Acenv JKaodiceposa, Muxona B. Bucokos,
Onena A. Kyzembaesa, Koao M. Ansec @eppetipa,

bopuc I. Ilanamap, Cepeiii B. Tykaes

E®EKTHUBHICTH TIOPOTOBOi

CTUMYJIALII BJIYKAKUYOI'O HEPBA

B MOJYJIALII ICUXOEMOIIMHUX CTAHIB...... 28
https://doi.org/10.31612/2616-4868.2.2026.04

Cepeiti M. ITiomposuu, IOpiii A. L]apynvkos,

Muxona C. Bbecedincokuil

XIPYPI'TYHE JIIKYBAHHS PEINUIUBY
HAXBUHHOI I'PHKI IICJAS AJJOIJIACTHKM..... 37
https://doi.org/10.31612/2616-4868.2.2026.05

Ipiana Maxapani, Menianma Tanoiono, IOwn FOenisami,
Hanix Cemioocoeami

AHAJII3 BIIMIHHOCTEN Y HEPBUHHHUX
EHJIOTUITAX XPOHIYHOI'O PUHOCHUHYCHUTY HA
OCHOBI OCTEITY, OIIIHEHOT O 3A IJIOBAJIBHOIO
IIIKAJIOIO OIIHIOBAHHS OCTEITY (GOSS) ....... 44
https://doi.org/10.31612/2616-4868.2.2026.06

JOC/IILAXEHHA
Muxona JI. Jlioyx, Kamapina ®pevimar, Bimaniii €. Jlynvos,

[Cepziii /I Maxcumenxo|, SIpocnasa B. Pydenxo

PEAYKIIA TPOSABIB IIOCTTPABMATUYHOI'O
CTPECOBOTI'O PO3JIAIY TA JENPECII

¥ YKPATHCHKHUX BIXKEHIIIB, SIKI MPAKTUKYIOTh
TPAHCOEHAEHTAJIBHY MEJUTANIIO ................. 52
https://doi.org/10.31612/2616-4868.2.2026.07

2

IOpiii M. I'ynano, Apocnas M. Annuwuneys,

Anopiii O. I'onauenko, Onexcanop A. Tonauenxo

AHAJII3 HEBJIAY IOBTOPHOI PEBACKYJISIPU3ALIIT
HUXKXHbOI KIHIIBKH Y ITAIIEHTIB

I3 XPOHIYHOIO INEMI€IO KIHIHIBKH .................. 66
https://doi.org/10.31612/2616-4868.2.2026.08

Kocmsanumun B. Bonancokuil, I'ennaoiti C. Mockogxko,
Kamepuna B. Kcenuuna, Anna I Kanimyn,

Onekcanop A. Hazapuyx, [mumpo B. /[mumpice
MPEJUKTOPH TAKKOCTI BOJIIO TA JENPECII

Y HAOIE€HTIB I3 XPOHIYHUM BOJIEM

Y OONEPEKY: IIVIOTHE JOCJIIIXEHHA ............ 73
https://doi.org/10.31612/2616-4868.2.2026.09

Cepein I1. L]yxin

KOMBIHOBAHE MIHITHBA3WBHE

JIKYBAHHSI TPO®IYHUX BUPA3OK ITPU
PEIIMJIUBHINA BAPUKO3HII XBOPOBI ................ 81
https://doi.org/10.31612/2616-4868.2.2026.10

Ipuna I. 3abonomna, Temsna JI. Bozoanosa,

Bonooumup 1. Azapenros, Onena C. I'ensuyvia,

Anopiii A. Komnes

CKPHUHIHI'OBA MOJAEJIb MALHIMHHOTI'O
HABYAHHS JJisI IPOI'HO3YBAHHSA
BUHUKHEHHS NPUITUMAKOBUX

YPAKEHbD 3YBIB 89
https://doi.org/10.31612/2616-4868.2.2026.11

K/IIHIYHUA BUTIAZIOK

Hena B. Kpuseyvka, Inna B. Komapogcuka,

Anna I Banouniox, Kamepuna FO. I'pixcumanscoka
OPUT'THAJBHUN CIIOCIB

®OPMYBAHHS NICJTSAEHYKJIEAIIMHOT
OIIOPHO-PYXOBOi KYKCH

3 NOJAJBIIUM KOCMETUYHUM
HNPOTE3YBAHHSM: OIVIAJ

BIAJAJIEHOTI'O PE3VJIIBTATY 99
https://doi.org/10.31612/2616-4868.2.2026.12

TEXHOJIOT'Ti MEAWYHOI IIATHOCTUKH
TA JIIKYBAHHA

Temsna B. Yepniu, Borooumup I. Yepnit

NEPCHNEKTUBU AHTUTEHCIIEIIU®IYHOT
IMYHOTEPAIIi Y KOMILJIEKCI

JIKYBAHHS TEHEPAJII30BAHOI

MIACTEHII I'PABIC 106
https://doi.org/10.31612/2616-4868.2.2026.13

KaniniyHa Ta npodinakTuyHa MeaunuHa, Ne 2 (48) / 2026



MEJUYHA OCBITA

Banepiit O. Kamapoiii, Hamania B. Kononey,

Csimaana I Mupounenxo, €szenia IO. [Llocmax,

Cepeiti M. Hosix, Onena O. Momom,

Tamapa M. Jlenucoseyb

MOJIEJIb JUCTAHIIMHOI' O

HABYAHHS MAMBYTHIX BAKAJIABPIB

3 TEPATIIT TA PEABUIITALI T YAC
®YHIAMEHTAJBHOI NIITOTOBKH

B MEJUYHOMY YHIBEPCHUTETI........ccccevurrurcurcrncenes 115
https://doi.org/10.31612/2616-4868.2.2026.14

IT'POMA/ICBKE 3J0POB’Al

Banenmun I1. Kosanvuyx, Bima M. Bypxom,
Anna B. Kpusicanoecwvra, Ceimnana A. Konooiil,
Onena 1. JKopnax, 30a M. [Ipoxonuyk,

Bixmop I Ianiii

BIIVIUB TEMIIEPATYPHU TA PH
CEPEJOBHIIA HA TIPOLIECH
BIOIIJIIBKOYTBOPEHHS

Y TPAMHETATUBHHUX
HE®EPMEHTYIOUYHNX BAKTEPIA
P.AERUGINOSA TA A. BAUMANNII ..........uucueeueuennen. 127
https://doi.org/10.31612/2616-4868.2.2026.15

Onvea A. Tonyboscoka, €seenist A. Dedopeyw,

Coymaso Mykxepoxcu, Jleonio JI. ITincokuil

MOKA3HHUKH ®ATOILIUTAPHOI

AKTUBHOCTI HEATPO®LIIB

TA MOHOIIUTIB KPOBI Y XBOPHUX

HA BYJIbO3HUI ENIJIEPMOJII3

MPU XPOHTYHINA KOHTAMIHAIIIT PAH

S. AUREUS 134
https://doi.org/10.31612/2616-4868.2.2026.16

KniniyHa Ta npodinakrtnyna meaunnna, Ne 2 (48) /2026

MEJWYHA IICUXO0JIOI'1A

Knayoie Hemeuxosa, Anena I piyosa

MNPOBIAHUK Y CUCTEMI SIK

KJIIOY 10 3MIH: OBTPYHTOBAHA

TEOPISI JOCBIAY CIMEM I JITEA

I3 ICUXTYHUMMU PO3JTTATAMA 145
https://doi.org/10.31612/2616-4868.2.2026.17

MEJAWYHA PEABIJIITALIA

Onexcandp O. Kpusaxin, IOnia B. Aumonosa-Pagi,

JIroomuna B. Illyba, I'anna A. Omox

AKTYAJIBHICTh BUKOPUCTAHHS
BIOJIOT'TYHOTI'O 3BOPOTHOT O 3B’SI3KY

Y JUCTAHIIMAHIA PEABLJITAILT

HNICJA IHCYJIbTY 153
https://doi.org/10.31612/2616-4868.2.2026.18

IMPAKTUYHA J1OKA30BA ME/IUIIMHA:
INOPIBHAJIBHI OIVTAAN

Anacmacis A. T'oposa, IOnisa B. Bepxosooosa, Banepisa B. bpek
HNOTEHULIAJ MPO®IJTIOBAHHS

MIKPOBIOMY KMINEYHUKA

JJIS IEPCOHAJII3OBAHOI'O BEAEHHS
IHAIIEHTIB 3 XPOHIYHUM OBCTPYKTUBHUM
3AXBOPIOBAHHSAM JIETEHB: OIVISAL.......ccceeveeunne 161
https://doi.org/10.31612/2616-4868.2.2026.19

Bixmopis I. 3a0opooicna, Hamanis I1. Bunnux, Temsna A. Cepeecea
HOCIICTBO MHEBMOKOKIB ¥ 3JOPOBUX JAITEW
SIK TIOKA3HHUK EBOJIIOIIL IIUX TATOTEHIB

HA TJI BUKOPUCTAHHS TIHEBMOKOKOBHUX
KOH’IOTOBAHUX BAKIIUH 170
https://doi.org/10.31612/2616-4868.2.2026.20




CONTENT
Ne 2 (48)

ORGANIZATION AND MANAGEMENT OF HEALTHCARE

Mykhailo D. Diachuk

PATIENTS’ VIEWS ON HEALTHCARE
INTEGRATION 6
https://doi.org/10.31612/2616-4868.2.2026.01

Mykola P. Deikun, Valerii O. Zub

ORGANIZATION OF THE NATIONAL PUBLIC
HEALTH SYSTEM IN THE CONTEXT OF CANCER
PREVENTION AND BURDEN REDUCTION.............. 14
https://doi.org/10.31612/2616-4868.2.2026.02

Yuliia B. Sokol, Tetiana P. Yurochko

ANALYSIS OF EXISTING BARRIERS TO THE
DEVELOPMENT OF PALLIATIVE AND HOSPICE
CARE FROM THE PERSPECTIVE OF THE MEDICAL
COMMUNITY OF UKRAINE 21
https://doi.org/10.31612/2616-4868.2.2026.03

CLINICAL MEDICINE

Yaroslav Gachshenko, Assel Zhadigerova, Nickolai

Vysokov, Yelena Kuzembayeva, Jodo Miguel Alves Ferreira,
Boris I. Palamar, Sergii V. Tukaiev

EFFECTIVENESS OF THRESHOLD-LEVEL

VAGUS NERVE STIMULATION IN MODULATING
PSYCHOEMOTIONAL STATES 28
https://doi.org/10.31612/2616-4868.2.2026.04

Sergii M. Piotrovych, Yury A. Tsarulkov, Mykola S. Besedinskyi
SURGICAL TREATMENT OF RECURRENT
INGUINAL HERNIA AFTER ALLOPLASTY ...cccceuuee. 37
https://doi.org/10.31612/2616-4868.2.2026.05

Iriana Maharani, Meliantha Tandiono, Yuyun Yueniwati,

Nanik Setijowati

ANALYSIS OF DIFFERENCES IN PRIMARY
CHRONIC RHINOSINUSITIS ENDOTYPES

BASED ON OSTEITIS ASSESSED USING

GLOBAL OSTEITIS SCORING SCALE (GOSS) ....... 44
https://doi.org/10.31612/2616-4868.2.2026.06

RESEARCH STUDIES

Mykola L. Didukh, Katharina Freytag, Vitalii Ye. Lunov,

|Serhii D. Maksymenko|, Yaroslava V. Rudenko

REDUCTION IN SYMPTOMS OF POSTTRAUMATIC
STRESS DISORDER AND DEPRESSION

IN UKRAINIAN REFUGEES PRACTICING
TRANSCENDENTAL MEDITATION.....cccceeeensnscnsncens 52
https://doi.org/10.31612/2616-4868.2.2026.07

4

Yurii M. Hupalo, Yaroslav M. Annyshynets,

Andriy O. Golyachenko, Oleksandr A. Holiachenko
ANALYSIS OF REPEAT LOWER LIMB
REVASCULARISATION FAILURES

IN PATIENTS WITH CHRONIC LIMB

ISCHAEMIA 66
https://doi.org/10.31612/2616-4868.2.2026.08

Kostiantyn V. Volanskyi, Gennadii S. Moskovko,

Kateryna V. Ksenchyna, Alla G. Kapitun,

Oleksandr A. Nazarchuk, Dmytro V. Dmytriiev
PREDICTORS OF PAIN SEVERITY AND
DEPRESSION IN PATIENTS WITH LOW

BACK PAIN: PILOT STUDY 73
https://doi.org/10.31612/2616-4868.2.2026.09

Serhii P. Shchukin

COMBINED MINIMALLY INVASIVE

TREATMENT OF TROPHIC ULCERS

IN RECURRENT VARICOSE VEIN ....ccccevverneesnecsancsanes 81
https://doi.org/10.31612/2616-4868.2.2026.10

Iryna 1. Zabolotna, Tatiana L. Bogdanova,

Volodymyr 1. Azarenkov, Olena S. Genzytska,

Andrii A. Komlev

A MACHINE LEARNING SCREENING

MODEL FOR PREDICTING

THE DEVELOPMENT OF CERVICAL

DENTAL LESIONS 89
https://doi.org/10.31612/2616-4868.2.2026.11

CLINICAL CASE

Nelia V. Kryvetska, Inna V. Komarovska, Alla H. Baldyniuk,
Kateryna Yu. Hrizhymalska

AN ORIGINAL SURGICAL

TECHNIQUE FOR CREATING

A FUNCTIONAL LOAD-BEARING

STUMP WITH SUBSEQUENT COSMETIC
PROSTHETIC REHABILITATION:

LONG-TERM OUTCOME ANALYSIS ...ccoovievvrecrnnrcene 99
https://doi.org/10.31612/2616-4868.2.2026.12

MEDICAL DIAGNOSTIC AND TREATMENT
TECHNOLOGIES

Tetiana V. Chernii, Volodymyr I. Cherniy

PROSPECTS OF ANTIGEN-SPECIFIC
IMMUNOTHERAPY IN THE

TREATMENT OF THE GENERALIZED

FORM OF MYASTHENIA GRAVIS......cnvvvenneccnncsaees 106
https://doi.org/10.31612/2616-4868.2.2026.13

KaniniyHa Ta npodinakTuyHa MeaunuHa, Ne 2 (48) / 2026



MEDICAL EDUCATION

Valeriy O. Zhamardiy, Nataliia V. Kononets,

Svitlana G. Myronenko, Yevheniia Yu. Shostak,

Serhii M. Novik, Olena O. Momot,

Tamara M. Denysovets

DISTANCE LEARNING MODEL FOR

FUTURE BACHELOR OF THERAPY

AND REHABILITATION DURING

FUNDAMENTAL TRAINING

AT A MEDICAL UNIVERSITY 115
https://doi.org/10.31612/2616-4868.2.2026.14

PUBLIC HEALTH

Valentin P. Kovalchuk, Vita M. Burkot,

Alla V. Kryzhanovskaya, Svetlana A. Kolodii,

Olena I. Zhorniak, Zoya M. Prokopchuk,

Viktor G. Paliy

THE INFLUENCE OF TEMPERATURE AND PH

OF THE ENVIRONMENT ON THE PROCESSES

OF BIOFILM FORMATION IN GRAM-NEGATIVE
NON-FERMENTING BACTERIA 127
https://doi.org/10.31612/2616-4868.2.2026.15

Olha A. Holubovska, Yevheniia A. Fedorets, Soumavo
Mukherjee, Leonid L. Pinsky

PHAGOCYTIC ACTIVITY PARAMETERS

OF NEUTROPHILS AND MONOCYTES

IN PATIENTS WITH EPIDERMOLYSIS

BULLOSA WITH CHRONIC S. AUREUS

WOUND CONTAMINATION 134
https://doi.org/10.31612/2616-4868.2.2026.16

KniniyHa Ta npodinakrtnyna meaunnna, Ne 2 (48) /2026

MEDICAL PSYCHOLOGY

Klaudie Nemeckova, Alena Hricova

SYSTEM GUIDES AS THE KEY TO CHANGE:
GROUNDED THEORY OF EXPERIENCES OF FAMILIES
AND CHILDREN WITH MENTAL HEALTH ISSUES....145
https://doi.org/10.31612/2616-4868.2.2026.17

MEDICAL REHABILITATION

Oleksandr O. Kryvyakin, Yuliia V. Antonova-Rafi,

Liudmyla V. Shuba, Hanna A. Omok

RELEVANCE OF BIOFEEDBACK IN REMOTE
REHABILITATION AFTER STROKE.......cccovevrvunnnnes 153
https://doi.org/10.31612/2616-4868.2.2026.18

PRACTICAL EVIDENCE-BASED MEDICINE:
COMPARATIVE REVIEWS

Anastasiia Ya. Gorova, Yuliia V. Verkhovodova, Valeria V. Brek
THE POTENTIAL OF GUT MICROBIOME
PROFILING FOR PERSONALIZED MANAGEMENT

OF PATIENTS WITH CHRONIC OBSTRUCTIVE
PULMONARY DISEASE: A REVIEW.......cccceuereeurcuennnes 161
https://doi.org/10.31612/2616-4868.2.2026.19

Viktoriia I. Zadorozhna, Nataliya P. Vynnyk, Tetiana A. Serheieva
PNEUMOCOCCAL CARRIAGE IN HEALTHY
CHILDREN AS AN INDICATOR OF THE EVOLUTION
OF THESE PATHOGENS ON THE BACKGROUND

OF THE USE OF PNEUMOCOCCAL CONJUGATE
VACCINES 170
https://doi.org/10.31612/2616-4868.2.2026.20




OPTAHI3ALIA I YITPABJIIHHA OXOPOHO!O 3/10POB’A

UDC 614.2:616-082
https://doi.org/10.31612/2616-4868.2.2026.01

PATIENTS’ VIEWS ON HEALTHCARE INTEGRATION

Mykhailo D. Diachuk

State Institution of Science «Center of innovative healthcare technologies» State Administrative Department, Kyiv, Ukraine

Abstract

Introduction. Integrated medical care is a component of its quality and a priority direction of the current
stage of development of healthcare systems. Patient perception of the integration of medical services is
one of the indicators of achieving quality by healthcare institutions.

Aim. To investigate whether medical care for patients is integrated according to the components of integration.
Materials and methods. Answers to open questions (questionnaire); notes during the survey; scientific
literature sources (19 units). Methods: semi-structured in-depth interview with 25 patients of the State
Institution of Science «Center of innovative healthcare technologies» State Administrative Department,
Kyiv, Ukraine; data analysis; generalization of results.

Results. It was established that patients generally consider medical care to be person-oriented, the
exchange of information with the doctor is satisfactory, information is available to the patient, the transfer
of the patient under supervision between medical workers of the studied institution is coordinated, and
the cooperation of medical workers is harmonious. At the same time, not all patients participate in the
development of a treatment plan; training patients in self-control measures is not always carried out, and
patient surveys regarding their satisfaction with the medical care received are not always conducted. Not
all patients can afford treatment with original drugs due to their high cost. Discordance of medical care
in the interaction of the State Institution of Science «Center of innovative healthcare technologies» State
Administrative Department with other healthcare institutions was revealed, which is confirmed by the
untimely transfer of information about the patient from them.

Conclusions. Certain problems in the integration of medical care were identified in the studied healthcare
institution, as well as at the network and industry levels, which require their solution.

Keywords: quality of medical care, treatment plan, information, self-control, coordination, medicines,

cooperation of doctors

INTRODUCTION

Integrated healthcare, focused on people having
access to health services according to their needs, is
recognized as a priority direction at the current stage
of development of healthcare systems on their way
to improving the quality of healthcare. The need for
integration is due to gaps and fragmentation in healthcare
systems that have hindered and continue to hinder
ensuring comprehensive access to healthcare for people
without financial difficulties and physical barriers [1, 2].

The World Health Organization defines integrated
health services as those that ensure that people receive
a continuum of health promotion, disease prevention,
diagnosis, treatment, rehabilitation and palliative care
services, coordinated at different levels and in different
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settings of healthcare, within and outside the health sector,
and in accordance with people’s needs throughout the life
course [3].

The World Health Organization proposed and
developed the Global Strategy for Integrated People-
Centered Care Systems for 2016-2026, which includes
the active involvement of health service users — patients.
The increasing dependence of population health on
the processes of aging, urbanization, migration, the
consequences of the impact of numerous armed conflicts
and risk factors leads to the predominance of non-
communicable diseases, mental disorders and injuries in
the structure of the disease burden. These diseases are
mostly chronic, requiring long-term treatment, constant
care and social support. The problem is complicated by
the fact that patients often suffer from several diseases.
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That is why the patient’s participation in the treatment
and diagnostic process as a full partner and their
perception of the integration of medical services affect
the results of treatment and consumer satisfaction with
medical care [4].

In view of the above, information obtained directly
from patients regarding their views on the integration
of medical care they receive in a healthcare facility and
their participation in the treatment and diagnostic process
is important.

AIM

To investigate whether medical care for patients
is integrated. Objectives: to obtain information from
patients whether medical care is person-centered; how
information is exchanged between the patient and medical
professionals; how the transition of activities between
different medical professionals and practices in relation to
the patient occurs; how cooperation is established between
practicing doctors.

MATERIALS AND METHODS

The following research methods were selected:
semi-structured  in-depth interview; data analysis;
generalization of results. Research materials: answers to
open-ended questions (questionnaire), supplemented by
notes during the survey. The list of open-ended questions
was formed based on questionnaire data [5, 6], which
offer the main topics for researching patients’ experiences
with integrated medical care. The selected topics
concerned the patient’s view of whether the medical care
provided to them is person-oriented, how information
is exchanged between the patient and the doctor and its
accessibility to the patient, how the patient’s observation
is transferred between different medical professionals
and healthcare institutions, how cooperation occurs
between doctors of the outpatient clinic/department who
provide medical care to the patient in the institution where
they are observed. It should be noted that the patients
needed clarifying questions regarding the content of the
definitions of «person-oriented medical care» and the
topic of «information exchange», which was explained
to them immediately before and during the interview.
Scientific literature sources (19 units) were also selected
as materials for the study.

The selection of respondents was carried out among
patients of the State Institution of Science «Center of
innovative healthcare technologies» State Administrative
Department, Kyiv, Verkhnia St., 5, and patients of the
surgical hospital No. 2 of the Center for Inpatient Care of
the same institution, located in Chernivtsi.

The State Institution of Science «Center of
innovative healthcare technologies» State Administrative
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Department, Kyiv, is a scientific institution where primary
and specialized (outpatient and inpatient) medical care
is provided, and scientific and educational activities
are conducted. The structure of the State Institution of
Science «Center of innovative healthcare technologies»
State Administrative Department includes an emergency
medical department, medical outpatient clinics No. 1,
No. 2 of the Primary Medical Care Center, and 21 clinical
and diagnostic departments, including surgical hospital
No. 2 of the Inpatient Care Center, located in the city
of Chernivtsi. The extensiveness of the institution and
the large number of structural divisions, as well as the
combination of different types and levels of medical care,
allowed us to put forward a hypothesis about possible
discordance in the activities of medical specialists and
prompted us to conduct a study on the patients’ vision of
the integration of medical care in this institution.

The in-depth interview was conducted during January-
February 2025, with a total of 25 patients participating.

Data collection was carried out by an
interviewer — a research assistant, who was sufficiently
qualified to conduct interviews, as he had experience in
this field and a PhD in Social Medicine. The interviewer
was not personally familiar with the respondents, which
precluded the researcher from obtaining information by
prior arrangement with the survey participants.

The study was conducted in a comfortable room
adapted for interviews with good lighting and low noise
levels. The procedure involved the interviewer getting
to know the respondent, explaining the purpose of the
study, the scientific and practical use of the information
obtained, and obtaining informed written consent to
participate in the study. The interview lasted up to
40 minutes.

The survey format allowed for receiving information
directly from the respondent, enabling them to answer
in an arbitrary form and ask the interviewer clarifying
questions.

The answers were recorded by the interviewer by
hand, fixing key words, phrases and their most important
parts. All records after the interview were transferred
to separate electronic Microsoft Office Word files with
respondent numbering. Those answers that the interviewer
remembered but were not recorded were added, which
achieved maximum reliability and completeness of the
information. Upon completion of the study, the author
carefully studied the received texts with a step-by-step
process of open coding. Open codes were grouped by
themes, categories and subcategories.

RESULTS

Topics, categories and subcategories with the number
of patients who provided answers are given in Table 1.
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Table 1
Topics, Categories, and Subcategories with the Number of Doctors Who Responded
Ne Topic, category, and subcategory name Nil‘:;zirn(:ii%a(t:;z_t’s% )h 0
Can you describe the medical care at this facility as focused on your personal health problems
1 (clarifying questions: trust in your doctor; participation in developing a treatment plan as
you wish; teaching self-control and self-help measures; interest in your opinion regarding
satisfaction with treatment)?
1.1 I trust my doctor
fully 21 (84.0)
I trust him, but I consult with other doctors. 4 (16.0)
1.2 I participate in the development of the treatment plan in the way I wish.
always 10 (40.0)
1 participate, but my wishes are not always taken into account. 15 (60.0)
1.3 I was trained in self-monitoring and self-help measures in case of worsening clinical condition.
always conducted training before the end of outpatient or inpatient treatment 8 (32.0%)
performed in most cases after the end of treatment 10 (40.0%)
conducted irregularly 7 (28.0%)
1.4 During and after treatment, medical professionals ask me if I am satisfied with the medical
) care I received.
always ask 13 (52.0%)
more often asked than not 4 (16.0%)
this doesn’t always happen 6 (24.0%)
this happens sometimes 2 (8.0%)
How is information exchanged between you and the doctor (clarifying questions: exchange of
2 oral, written information, or using electronic resources; is there conflicting information from
different doctors; your interest in clinical medical care protocols for your illness)?
21 Doctors provide me with recommendations during outpatient treatment/inpatient treatment or 25
. . : (100.0)
after discharge in a language I understand.
29 I was faced with a situation where different doctors gave me conflicting advice on the same
) issue regarding my health.
2.2.1 |This has never happened before at this establishment. 25 (100.0)
2.2.2 [sometimes it happened, but with doctors from other institutions where I was treated or examined 16 (64.0)
23 I am interested in information regarding my illness from clinical treatment protocols
) (international, domestic, or those developed in the hospital)

2.3.1 |I’m never interested. 25 (100.0)
24 I have the opportunity to meet/call/email a doctor or other healthcare professional at this 25 (100.0)
) facility to obtain information related to my health. )

25 The doctor always informs me about the quality of medicines and their cost so that I can
' choose the ones that are available to me.
2.5.1 |the doctor always provides such information, and I choose original drugs for treatment 16 (64.0)
252 The doctor always provides this information, but I choose medications based on my financial 9
5. o (36.0)
capabilities.
3 How is your care/care transferred between different healthcare providers and facilities?
3.1 I receive referrals from doctors at this facility for consultation and/or hospitalization, if necessary. 25 (100.0)
3.2 I receive a discharge from my outpatient card, if necessary, or after inpatient treatment.
3.2.1 [In this institution, I always receive a discharge after treatment, and I add it to my archive. 25 (100.0)
3.2.2 [Itis not always possible to obtain discharge documents from other institutions. 8 (32.0)
33 I waited in line for a scheduled hospitalization for some time over the past year when I needed
) inpatient treatment.
3.3.1 |there was no queue 22 (88.0)
3.3.2 |expected within 1 month 3(12.0)
4 In your opinion, how is the cooperation between the doctors of the outpatient clinic/
department who provide you with medical care in this institution?
4.1 All the different people who treat and care for me work well together. 25 (100.0)
49 I have not encountered situations where there were conflicts between medical professionals in 17
) . (68.0)
my presence and other patients.
4.2.1 [observed conflicts, but very rarely 8 (32.0)
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Coding the answers to the first question allowed
us to distinguish two subcategories: complete trust in
the doctor, which was indicated by patients, recognizing
their professional level, attention, caring, long-standing
established relationships, and thus completely trusting

their doctor («I became friends with all the doctors,
because everyone is attentive and friendly»; «The dose of
the drug was adjusted several times, they explained why.
I agreed because I trust our doctors»; «I am satisfied with
your doctors, they are very attentive, explain everything,
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carefully read my medical documents. They spend a lot
of time on me, more than they are allotted». There were
a majority of such patients — 21 (84.0%) people. Individual
answers — from 4 (16%) people — showed that patients also
trust their doctors, but for «confidence in assessing the
situation with my health and in order to prevent errors in
the treatment plan, I communicate with other specialists to
make sure that the medical prescriptions are correct». The
category «I participate in developing the treatment plan as
I wishy also divided the patients’ answers into affirmative
ones — from 10 (40.0%) people, and from 15 (60.0%)
respondents, the answers meant that despite participating
in developing the treatment plan, the patients’ wishes are
not always taken into account.

Therefore, the opinion of these patients was that
involvement in the development of the treatment plan
«is formal», or «the doctor cannot take them into account
because they do not comply with medical rulesy», or «these
wishes cannot be taken into account due to certain reasons
that were not communicated to me (the patient)», or «the
doctor knows better», so he makes the decision himself.

According to the category of training in self-control
and self-help measures in case of worsening of the clinical
condition, three subcategories of patient responses were
distinguished depending on the frequency of training:
according to 8 (32.0%) patients, it became known that
they were always trained before the end of outpatient
or inpatient treatment; according to the responses of 10
(40.0%) patients, training was conducted more often than
not, and the responses of 7 (28.0%) respondents indicated
that training was conducted irregularly. The reasons for
irregular training were considered by patients to be «lack
of time for doctorsy», «expectations of hospital doctors that
primary care doctors will do thisy», as well as the fact that
«patients have chronic diseases, and therefore sufficient
experience in self-management of them», therefore «it is
not necessary to conduct training again, you (i.c. the
patient) already know everything.

The next category of questions was to investigate
whether healthcare professionals ask patients about their
satisfaction with medical care during and after treatment.
The patients’ responses were also divided into the
following subcategories: 13 (52.0%) patients reported
that they were always asked; 4 (16.0%) patients decided
that they were asked more often than not; 6 (24.0%)
respondents said that this did not always happen,
and 2 (8.0%) said that they were asked only sometimes.
Patients who fell into the subcategories of not always
or only sometimes being asked expressed their opinion
that this was «not yet an established practice, and that it
is only gradually improvingy»; that «it is not necessary to
ask, because in the case of a positive treatment outcome,
the patient always says ‘thank you’, so it is clear that he
is satisfied»; and that if a regular visitor with a chronic
illness were dissatisfied, «he would turn to another
healthcare facility».
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The category with the question «How is the
exchange of information between you and the doctor»
was ambiguous in terms of answers. All patients reported
that doctors provide them with recommendations during
treatment or after discharge in a language they understand,
explaining in detail what medications to take, what are the
results of examinations, what are the pathological changes
in the body: «All the information is exhaustive, there is no
need to look for any other and from anyone else»; «The
discharge is very detailed, with all the studies. I have no
shortage of information, and I am completely satisfied
with this algorithm»; «Doctors involved in treatment,
even if they work in different structural units, have never
provided contradictory advice on the same issue regarding
my health». However, 16 (64.0%) patients observed
differences in the examination data, prescriptions of
medicines from doctors from other healthcare institutions:
«I had cases when I wanted to check how the prescriptions
of different doctors in different institutions coincided.
There was no fundamental difference, I understand that
each institution has its own equipment, doctors have their
own experience»; «The approaches are the same, but there
was a certain difference».

Regarding the interest and use of clinical treatment
protocols (international, domestic, or those developed in
the hospital) by patients, all respondents unanimously
answered that they do not use them and are not interested,
because «... this is the doctors’ business. But I know that
you can’t treat everyone only according to the protocol,
because each person is unique. You can’t fit everyone
under one protocol. The doctor must see the patient and
prescribe treatment according to his condition»; «I don’t
read medical instructions and protocols, because I can’t
understand them, I follow the doctors’ recommendationsy;
«I don’t read clinical protocols, because they are written
in a specific language, medical, I can’t understand themy;
«Doctors say that they treat according to the protocols, and
this adds confidence in the correctness of the treatment».

All respondents also confirmed that they have
various forms of communication with a doctor or other
medical professional, that is, they have the opportunity to
meet/call/write an e-mail in order to receive information
related to their health («Contacts with the doctor and
nurses are constant, and they contact my mother, they
provide all the informationy).

Patients indicated that the doctor always informs
them about the quality of medicines, which is higher than
original drugs, but they have a higher cost, so 16 (64.0%)
of the respondents can afford such drugs («I use advice to
choose quality medicines, I can afford them, although they
are not cheap», «Doctors prescribe medicines to me and
explain why it is advisable to use this medicine. I believe
that they have studied and have experience, so the
prescriptions are correct and should be followed», «I am
treated at my own expense, my family helps, but health
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is more expensive. Of course, if the state helped, it would
be better»); the rest — 9 (36.0%) — choose drugs based on
their own financial capabilities.

When asked in the category «How is your transfer
for observation/medical care between different medical
professionals and healthcare institutions?» regarding
the institution where the study was conducted, all
respondents unequivocally reported that referrals for
consultation and/or hospitalization, discharge summaries
from outpatient records, or after treatment in the hospital
of the State Institution of Science «Center of innovative
healthcare technologies» State Administrative Department
are received necessarily and on time. However, at the
same time, 8 (32.0%) respondents indicated that it is not
always possible to obtain discharge documents from other
institutions («We will send them to you after discharge»,
«We will transfer them to your hospital»), but discharge
documents were never received.

Respondents noted that within the SIS «CIHT»
SAD, patient traffic has also been successfully established,
which is very convenient and does not cause delays:
«... they told me that I needed to be taken to another
hospital’s inpatient unit immediately. They put me
in a wheelchair, which was unusual for me, but they
explained that it was necessary because the ECG data
were very bad. They examined me quickly here, took
all the tests and redirected me to another hospital with
an escort... [ did not experience any delays, everything
was prompt and fast»; «Nurses accompany me around
the facility, which is very convenient. Each appointment
is planned, I know when and to whom I should come.
I make an appointment through the reception, and the
doctor tells me when a scheduled visit is neededy;
«Nurses accompanied me to different doctors so that
I would not get lost in the corridors». All respondents
required planned hospitalization during the last year,
22 (88.0%) of the respondents were hospitalized without
a waiting list, 3 (12.0%) patients waited up to 1 month.
From the experience of patients communicating with
other healthcare institutions, complaints were expressed
about obstacles in access to medical care («You can get
a consultation with your doctors in a short period of time,
but in the hospital ... or in several other hospitals ... to
get to a specialist ..., you have to wait 1-2 monthsy).

The last topic included a category with the question
«How, in your opinion, is the cooperation between the
doctors of the outpatient clinic/department who provide
you with medical care in this institution?». Respondents
unanimously answered that in their opinion, the
cooperation of all medical workers involved in providing
them with medical care is well-established, but at the
same time — according to the opinion of only 8 (32.0%) of
respondents — conflicts between medical workers in their
presence and in the presence of other patients were very
rarely observed.
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Thus, according to the interview data, in general,
the integration of medical care is observed in the studied
healthcare institution. However, certain problems were
identified, confirmed by the patients’ responses: patients
are not always involved in developing a treatment
plan; patients are not always trained in self-monitoring
measures for their clinical condition after discharge from
outpatient/inpatient treatment; medical workers are not
always interested in the opinion of patients regarding their
satisfaction with the medical care received; medicines
are not always available to patients due to their high cost;
transfer of patient information from other healthcare
facilities may be untimely or not occur at all.

DISCUSSION

The results showed that patients generally endorsed
the integration of care in the study setting, with some
exceptions.

Triangulation of the findings across research studies
and meta-analyses showed that patient-centered care is best
achieved when clinicians involve patients in discussions
and decisions about their clinical care. In twelve semi-
structured interviews, physicians described gaining
patients’ trust as crucial to effective patient care, with some
saying it was as important as medical knowledge [7-9].

Interventions should be tailored to patients’ needs
and may include strategies to improve patient knowledge
about the disease or treatment, monitoring symptoms,
encouraging self-management and self-monitoring of their
clinical condition in response to worsening symptoms or
exacerbations, and increasing patient responsibility for
medication adherence and lifestyle choices [10].

Patient satisfaction is defined as the response to
daily hospital care and its quality. Measuring the quality
and satisfaction of healthcare allows us to focus on patient
preferences, enabling physicians to tailor healthcare services
that better meet patients’ needs and expectations [11].

The doctor-patient relationship is an important part
of the healthcare visit and can make a difference in patient
outcomes. Therefore, it is important for physicians to
recognize when the relationship is in doubt or failing. When
the relationship is in trouble or deteriorating, physicians
must be able to recognize the reasons for the relationship
breakdown and make decisions to improve care [12].

Communication helps providers build relationships
with patients that benefit patient-centered outcomes.
Information exchanged between the physician and patient
can inform clinical and diagnostic decisions [13].

Patient knowledge of prescribed medications is
vital to reduce errors and improve patient adherence to
treatment. Medication information should be tailored to
the individual needs of patients. The quality of medication
information in terms of accessibility, completeness,
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reliability, and understanding can improve the relationship
between the patient and the healthcare provider [14, 15].
Overall, the most common information needs of patients
are information about the disease or health condition and
treatments, and the most common sources of information
are the Internet and physicians. Patients generally prefer
the Internet because of its easy access to information, but
they trust their physicians more because of their clinical
knowledge and experience [16].

Long waiting times for admissions, hospitalizations,
diagnostic procedures, and treatment delays negatively
impact the patient experience and can reduce the quality
of care. There is not only a demand from patients, but
also a general public interest in improving access to
care and service delivery [17]. Results from a meta-
analysis and a survey of 1266 respondents have shown
that collaboration between physicians improves clinical
outcomes, patient safety, care coordination, patient access
to care, patient and staff satisfaction, while errors and
length of stay in bed are reduced [18, 19].

CONCLUSIONS

Patients confirmed a high level of integration
of medical care in the studied healthcare institution.
At the same time, certain problems were identified
that it is desirable for middle managers to work on:
involving patients in the development of a treatment
plan; training patients in self-monitoring measures of
their clinical condition after discharge from outpatient/
inpatient treatment; surveying patients regarding their

satisfaction with the medical care received. The high cost
of medicines showed a financial barrier to treating patients
due to economic problems in the field of healthcare.
Discoordination of medical care was identified due to
violations of the transfer of information about the patient
from other healthcare institutions.

Prospects for further research are to identify in
more detail the problems of integration and coordination
of medical care at the level of the network of healthcare
institutions and at the system level.
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OPTAHI3ALIA I YITPABJIIHHA OXOPOHOIO 3/10POB’A

Pe3rome

nornap NALIEHTIB HA IHTErPALLIKO MEQUYHOI AOMOMOT U
Muxaino [. Oavyk

[epxaBHa HaykoBa ycTaHoBa «LieHTp iHHOBAL|iMHUX TEXHOIOrIN OXOPOHYW 300POB's» [lepaBHOro YnpaeriHHS cpaBamu,
M. Knis, Ykpaita

Beryn. [HTerpoBaHa MeiM4Ha A0NOMOra BBaXKa€ThCS CK/IaZ0BOIO II AKOCTI Ta NPiOPUTETHUM HaNPSIMKOM Ha Cy4acCHOMY
eTani pO3BUTKY CUCTEM OXOPOHU 3[0pOB’sl. CIPUNHATTS MallieHTOM iHTerpanii MeJUYHUX MOCIYT CAYTYE OAHUM i3
BKa3iBHUKIB JJOCATHEHHS IKOCTi 3aKJIa/JaMU 0XOPOHHU 3710POB’sl.

Merta. [locniguTy, 44 € MeJUYHA JONIOMOra NallieHTaM IHTerpoBaHOI0 3a CKJIaJJHUKAaMHU IHTerpauii.

Marepiasnu Ta MeToaM. BianoBizi Ha BigkpuTi 3anuTaHHA (aHKeTy); 3amMCH Mif Yac ONWTYBaHHS; HAyKOBi
JiTepaTypHi mxepena (19 ox.). MeToau: HamiBCTPyKTypoBaHe INIMGHMHHe iHTEPB'I0 cepef 25 nanieHTiB JepxaBHOI
HaykoBOi ycTaHOBU «lleHTp iHHOBALiMHUX TEXHOJIOTIH OXOPOHU 3J0pOB’s» JlepkaBHOTO yHpaBJiHHS ClpaBaMH
(AHY «LITO3» 1YC); aHani3 fJaHUX; y3araJbHEHHS pe3y/bTaTiB.

Pe3y/ibTaTu. YCTaHOBJIEHO, L0 MAal[iEHTH 3arajoM MiATBEPAMWIN OCOOUCTICHO-OPIEHTOBAaHWM XapaKTep MeAHYHOL
JIOTIOMOTH, 330BIILHUHA 00MiH iHdopMaLi€io 3 yikapeM Ta AOCTYHHICThH iHpopManii /A manieHTa, CKOOPAUHOBAHY
nepejady MNaui€eHTa Mif HaMAL MDK MeJUYHMMH NpaliBHUKaMHM JOCJHIJKYBAHOIO 3aKJaZy Ta IX 3JIaro/pKeHy
criBIpalto Mpy HaJJaHHI MeJUYHOi AonoMory. BogHoYac He BCi Nal[i€EHTH JO/IyYalOThCS A0 pO3PO6KH IJIaHy JIIKyBaHHS;
He 3aBX/JU MPOBOJUTHCA HaBYaHHA 3 NalliEHTaMHM 3aX0[aM CaMOKOHTPOJIKO CBOrO KJIHIYHOIO CTaHy Mic/a BUIMCKHU
3 aMOy/JaTOpPHOro/CTaliOHAPHOr0 JIiKYBaHHSl Ta ONMTYBAaHHS MalLlieHTIB CTOCOBHO iX 3aJ0BOJIEHOCTI OJepKaHOlo
MeJMYHOI0 JjonioMoroo. He Bci manjieHTH MOXXyTh [J03BOJIMTH CcO6i JIIKyBaHHSI OpUTiHAIBHUMU NpenapaTaMy BHACIiA0K
ix BUCOKOI BapTocTi. BusiBsieHa auckoopauHanisa MeaudHol gonomoru npu B3aemogili JHY «LITO3» AYC 3 iHmumu
3aKJIaJlaM{ OXOPOHH 3/J0pOB’sl BHACTIJIOK MTOpPYLIeHb NepeAayi Bif HUX iHGopMauii mpo narieHTa.

BucHOBKHU. BusiB/ieHi okpeMi mpo6JieMH B 3a6e3Ne4YeHH] iHTerpauii MeJH4HOI J0NIOMOTHY B JOCTiI>)KyBaHOMY 3aKJaa/i
OXOPOHH 3/I0POB’sl, 2 TAKOXK Ha MepeXeBOMY Ta rajly3eBOMY piBHsIX, 1[0 MOTPe6Y€e CBOro BUPILIEHHS.

Kamwuoei caoea: sKicTb MeAUYHOI JONOMOTH, IJIaH JIiKyBaHH#A, iHopMalLis, caMOKOHTPOJib, KOOPAUHALS,
JiKapchbKi 3aco6u, cniBnpang Jikapis
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OPrAHI3ALIS HALIOHANTbHOI CUCTEMU FrPOMALCLKOIO 300POB'A
B ACMNEKTI MPO®INIAKTUKA TA SMEHLLUEHHA TATAPA OHKONOM4YHUX
3AXBOPIOBAHb

Mwukona M. OeiikyH', Banepiit O. 3y6? Onekcangp B. 3y6°

"HaujoHanbHui yHiBepcuteT «YepHiriBcbkuin koneriymy imeHi T. T, LeByeHka, M. YepHiris, Ykpaina

2HaujioHanbHuiA yHiBepcuTeT «YepHiriBcbka nonitexHikay, M. YepHiris, Ykpaita

*KomyHarbHe HekoMepLiiHe NiANpYeMCTBO «YepHIriBCbKMi MEAUYHIIA LIEHTP Cy4acHoi OHKoMorii» YepHiriBcbkoi 0bnacHoi paau, M. YepHiris,
YkpaiHa

Pe3rome

Bctyn. OHKOJIOTIYHI 3aXBOPIOBAHHA 3a/IMIIAIOTHCA OJHIEW 3 IMPOBIJHUX IPUYMH IepefyacHol
CMEepTHOCTi Ta BTpPaTH SIKOCTI >XUTTS HacesJleHHs y cBiTi Ta B YkpaiHi. TpaguniliHo 60poTbba 3 pakoM
acoLiI0EThCS MepeayciM i3 PO3BUTKOM OHKOJIOTIYHOI CIy»K0HU, YAOCKOHAJIeHHSIM METOJIB AiarHOCTUKU
Ta JiikyBaHHs. Cy4yacHi HayKOBi JaHi MepeKOHJUBO CBig4yaTh, 1[0 BUpIiLlaJbHUN BHECOK Y GOpMyBaHHS
OHKOJIOTIYHOTO TAraps Ha/leXUTb He KJHIYHIM MeJUIMHI, a CUCTeMi JeTepMiHaHT 3J0pOB’d, SKi
$opMyI0ThCA Y CcOLjia/IbHOMY, IOBELIHKOBOMY Ta Cepef0BUIIHOMY KOHTEKCTaX. 3a olLjiHKkaMU BcecBiTHBOI
oprasisanii oxoponu 370poB’sa (BOO3), Big 30 zo 50 % BUNaAKiB OHKOJIOTIYHHUX 3aXBOPIOBAHb MOXYTb
O6yTHU momepekeHi NIISXOM BIVIMBY Ha MoAudikoBaHI YMHHUKU PU3UKY Ha MomynsniiHoMy piBHi. Lle
3yMOBJIIOE HEOOXiZIHICTb IepeoCMMC/IeHHs poJi HallioHAaJbHOI CUCTEMH TPOMAJCbKOTO 3J0pOB’S fK
MPOBIJHOT0 MeXaHi3My yNpaBJiHHA OHKOJIOTIYHMMH PU3UKAMU Ta 3MeHIIeHHs TATraps pakKy.

MeTta. O6rpyHTyBaTH OpraHisaniiHi, IHCTUTYLiliHi, MiXCEKTOpaJbHi Ta MNPUYUHHO-HACTiAKOBI
0C06/IMBOCTI QYHKI[iOHYBaHHA HalliOHAJIbHOI CUCTEMH IPOMaZICbKOr0 3J0pOB’s, 3JaTHOI 3a6e3NeYuTH
NpodiTaKTHUKY Ta SHUKEHHS TArapsi OHKOJIOTIYHUX 3aXBOPIOBAHb.

MaTepiaiu Ta MeTOAM. Y [OC/IifKEHHI BUKOPHUCTAHO METOAU CUCTEMHOIO aHasi3y, NOpPiBHAJIBHOTO
aHa/i3y, y3arajJbHeHHs Ta KOHIENTyaJbHOIO0 MOZe/I0BaHHA. MeTOA0JIOTiYHY OCHOBY CTaHOBJATH
3aKOHOZaBYl akTU YKpaiHu, nokyMmMeHTH BOO3, maTepiann MiXXHapoJHOTo areHTCTBA 3 [OCJiJKEHHS
paky (IARC), koHuenuis «MefuyHoro moJs» M. JlajoHza, Teopis coljjajJibHUX JleTepMiHaHT 340pOB’sS
M. MapMoTa, caqloTOreHHUH NifixiJ A. AHTOHOBCBKOTO Ta MiJIXiJ dKUTTEBOTO KypCy.

PesynsTraTu. Y nporeci JocaikeHHs OOGIPyHTOBAaHO OaraTOpiBHEBY JIOTiYHY MOJeJb HallioOHa/JIbHOI
CUCTEMH I'POMA/ICbKOr0 3/10pOB’s, y AKii 3MeHIIIeHHA OHKOJIOTIYHOTO TArapsl pO3MIAAA€EThCS K pe3y/IbTaT
y3TOZ>KEHOT0 BIJINBY Ha GyHJaMeHTa/IbHi, cepeloBUIIIHI, TOBeJiHKOBI Ta ICUXOCOLiaJbHi JeTepMiHAaHTH
3[I0pOB’s, a He K BUKJIIOYHO HAC/IiZOK PO3BUTKY OHKOJIOTIYHOI CJIY>X0H, Ta PO3LIMPEHO TeOpeTHU4YHe
pPO3YyMiHHSI OHKOJIOTIYHHMX 3aXBOpIOBaHb K COL{jaJIbHO 3yMOBJIEHOTO (QeHOMeHa, Ta MOIJIMOJIeHO
KOHI[eMNIi}0 TPOMaJICbKOI0 3/J0POB’f IK Mi>KCEKTOPA/JbHOT0 MeXaHi3My yIIpaBJiHHA 3/J0POB’AIM HaceJIeHHS.
BucHOBKHM. [lifg yac HaykoBUX JOC/IiKeHb OOI'PYHTOBAHO POJIb HalliOHAJbHOI CHUCTEMU IPOMaICbKOTO
3[I0POB’l K KJ/IYOBOTO IHCTPyMEHTY NpOQiTaKTUKKM Ta 3MeHILIeHHSA TATapsd OHKOJIOTIYHUX
3axBOpIOBaHb. [loKasaHo, M0 NepeBa)kHa 4YacCTKa OHKOJIOTIYHOI 3aXBOPIOBAHOCTI (OPMYETbCA MiJ
BIJINBOM COLia/IbHUX, NOBEJIHKOBUX Ta €KOJIOTIYHUX JeTepMiHaHT 3[0pOB’d, sKi MepebyBaloThb I03a
MeXaMU 0Oe3nocepeHbol AiAIbHOCTI OHKOJIOTiYHOI C/Iy>K6U. 3ampolnoOHOBAaHO JIOTiYHY GaraTopiBHEBY
MoOZie/Ib CUCTEMHU TpPOMaJCbKOr0O 3[0pOB’A 3 aKLEeHTOM Ha IepBUHHY NpPOQiTaKTUKy OHKOJIOTIYHHUX
3axBoproBaHb. OGIpyHTOBaHO, 0 edeKTHUBHE 3MeHIIEHHS OHKOJIOTIYHOTO TAraps MOXJMBE JIMIIe
33 YMOBHM MDXKCEKTOpPA/JbHOIO YIpaB/iHHA JeTepMiHaHTaMH 3J0pOB’d, TOAI K OHKOJIOTIYHA Cay6a
BUKOHYE NlepeBa>XHO KOMIIEHCAaTOPHY Ta KJiHIYHY QYHKIIiI0.

Knawuoei caoea: rpoMajcbKe 3J0POB’S, OHKOJIOTiYHiI 3aXBOpPIOBaHHA, NpodilaKTUKa paky,
AeTepMiHAHTH 3[J0POB’sl, coLia/IbHA HEPiBHiCTh, CHCTEMa 0XOpOHH 340poB’s, IARC, BOO3
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BCTYN
Tpanuuiiino 0opoThda 3 pakoM acCOIIOETHCS
MepeayciM i3 PO3BUTKOM  OHKOJIOTIYHOi  CIyxOw,

YAOCKOHAJIEHHSIM METOIB JIIarHOCTHKH Ta JIKyBaHHS.
CyyacHi HayKOBI JaHi TCPEKOHJIMBO CBif4aTh, IO
BUpILIAJBHUN BHECOK Y (OpPMyBaHHS OHKOJOTIYHOTO
TATaps HAJNCKUTh HE KITIHIYHIA MEIOWIMHI, a CHCTEMi
JIETEPMIHAHT 3]I0POB’s, sIKi (DOPMYIOTHCS Y COLAILHOMY,
MOBEIHKOBOMY  Ta  CEPEAOBHIIHOMY  KOHTEKCTaX.
3a ominkamu BOO3, Bigx 30 g0 50 % Bumagkis
OHKOJIOTIYHHMX 3aXBOPIOBaHb MOXYTh OyTH TONEpEIKeHi
LUISIXOM BIUIMBY Ha MOJM(IKOBaHI UYWHHUKH DPU3UKY
Ha monymsaiiiHoMy piBHi. [le 3yMOBIIOE HEOOXiTHICTH
MEPEOCMHUCICHHS  POJi  OHKOJOTIYHOi  cioyx0u Ta
BU3HAYUTH POJIb HAIOHAJIBHOI CHCTEMU TI'POMAJICBKOTO
300pOB’S  SIK IPOBIIHOTO  MEXaHI3My  YHpaBJiHHSA
OHKOJIOTIYHMUMHU  PH3MKaMH, [pOaHali3yBaTH Cy4acHi
MDKHApOAHI MiAXOOW O NPOQUIAKTHKA OHKOJOTIYHUX
3aXBOPIOBaHb Ta 3MEHILEHHS TATapsl paKy, 3alpOoIOHyBaTH
JIOTIYHY MOJENb CUCTEMH TI'pOMaJChKOIO  3JI0pPOB’S
3 aKIIEHTOM Ha 3MEHIIECHHS OHKOJIOTIYHOTO TATaps.

META

OOrpyHTYBaTH opraHizariitai, IHCTHTYLINHI,
MIDXKCEKTOpallbHI Ta NPUYMHHO-HACIIAKOBI OCOOIHMBOCTI
(YHKIIOHYBaHHA HAIIOHAJIFHOI CHUCTEMH TPOMAaJCHKOTO
300pOB’s, 3maTHOI 3a0e3nmeduTH MPOQLIAKTHKY Ta
3HIDKEHHS TATaps OHKOJIOTTYHUX 3aXBOPIOBAHb.

MATEPIANIA TA METOAN

v ,HOCJ'IiI[)KeHHi BUKOPHUCTAHO METOAU CHUCTEMHOI'O

aHaJ’[i3y, HOpiBHHJ’ILHOFO aHaﬂi3y, y3araJlbHCHHsI  Ta
KOHIECTITYaJIbHOTO MOJCIHOBaHHA. MeTO[[OJ'IOFi‘IHy
OCHOBY CTaHOBJIATH 3aKOHO)IaB'~Ii aKTH pra-l.HI/I,

nokymentd BOO3, marepiann MiXHapOIHOTO arcHTCTBA
3 mocmimkeHas paky (IARC), xoHienmis «MeaugHOTO
noins» M. Jlamonpa, Teopis coLiaJbHUX JETEPMiHAHT
3mopoB’ss M.  MapmoTa,  CaNIOTOTeHHHMH  MiJXif
A. AHTOHOBCBHKOT'O Ta I/IXiJl )KHTTEBOTO KYpCY.

PE3YNIbTATHU

B mporieci gocmimkeHHs1 00TpyHTOBaHO OaratopiBHEBY
JIOTIYHYy MOJENb HAI[iOHANBHOI CHCTEMH TPOMAJCHKOTO
300pOB’S, y SKIid 3MEHIICHHS OHKOJOTIYHOTO TATaps

pO3IVISIIAEThCS  SIK  Pe3yibTar  Y3rO/DKEHOTO  BILTHBY
Ha (QyHIAMEHTalbHI, CEpPEeNOBHINHI, IOBEMIHKOBI Ta
MICUXOCOIliallbHI  IeTEepMIHAHTH 3[0pOB’S, a He K

BHUKITIOYHO HACIIOK PO3BHTKY OHKOJIOTIYHOI CIyxOwu,
Ta PpO3MHUPEHO TEOPETUYHE PO3YMIHHA OHKOJOTI9HHX
3aXBOPIOBaHb SK COLIAJTBHO 3YMOBIECHOTO (EeHOMEHA,
Ta TOTIHOJICHO KOHIIEMIII0 TPOMAJCHKOTO 3I0POB’S SIK
MDXKCEKTOPAIbHOTO MEXaHi3My YIPaBIiHHA 3J0POB’SIM
HaceneHHs [1-12].

KniniyHa Ta npodinakrtnyna meaunnna, Ne 2 (48) /2026

OLiHIOIOUM  3arajibHy JWHAMIKy  OHKOJIOTIYHHX
3axBoproBaHb B Ykpaini B mepiox 2000-2014 pp., mani
HauioHanbpHOTrO KaHIEp-peecTpy CBiAYaTh NPO MOCTYIIOBE
301IbIICHHS 3arajJbHUX BIKOBO-CTaH/IapTH30BaHUX
MMOKAa3HMKIB 3axBoproBaHocTi Ha pak 3 2000 poky
(KUTBKICHI JTaHI BEAyThCS 3 I[bOTO Yacy) 10 CEpPEeIUuHH
2010-x poKiB: CTaHAapPTHU30BaHUI PIBEHb 3aXBOPIOBAHOCTI
Bupic npubnusHo 3 325 Bunazakis Ha 100 000 HaceneHHs
1o Omms3bko 356 Bumankie Ha 100 000 y 2014 pori, 1o
BianoBinae 3pocranHio ~ 10 % 3a 14 pokiB 1 CTAaHOBHIIO
npubnusno 1 % mopiuHoro mpupocty. B abcomoTHHX
YuciaxX KUIbKICTh NEPBUHHUX BHIA/IKIB OHKO3aXBOPIOBaHb
B YKpaiHi Takok 3pocTana (IITy4HO Ta YaCTKOBO Yepes
3MiHy aemorpadiunux uuHHUKIB) y 2000-2010-1i poxw,
10 MiATBEP/PKYE 3arallbHUK TPEH]T 10 301IbLICHHS TSTraps
paxy Ha piBHi nomyssimii [13].

[Iomo nopiBHsHHEA 3 €BponelcbkuM Coro3oM y 1el
mepion (2000-2014), 3arambHi TEHAEHIT JEMOHCTPYIOTH,
mo y KkpaiHax €C  BIKOBO-CTaHAAPTHU30BaHA
3aXBOPIOBaHICTh Ha pak Oyna 3arajJoM BHIIOIO 32
CEPeIHbO-CBITOBI pIiBHI W YACTKOBO BHINOI, HIXK
B VYKpaiHi, y NMeBHIH Mipi depe3 MIMpIIE BIPOBAHKECHHS
MIarHOCTUYHHAX CKPHHIHTIB Ta Kpamly SKiCTh peecTparil
BHMaAKiB. BomgHouac cmeptHicTh Bim paky B €C mama
TEHIEHII0 OO 3HIWKEHHA abo crabumsamii 3aBIsKH
e(eKTHBHUM PO UTAKTHIHAM mporpamMam Ta
OpraHi30BaHOMY BHSIBIICHHIO XBOpOOH, TOIi SIK B YKpaiHi
BHCOKI TIOKa3HUKH CMEPTHOCTI 30epiranmcs 6e3 CyTTEBOTO
3HIKEHHs 1poro tpeHay y 2000-2014 pp. Hani €C
MOKa3yI0Th, 10 paK 3aJMIIAETHCS OIHIEID 3 IPOBILIHUX
MIPUYMH CMEPTHOCTI, ajleé 3 TOKpAIIEHHSIM pe3yJbTaTiB
JMiKyBaHHA W CHCTEM MpPOQUIAKTUKK e TATap YacTo

3MEHIIyBaBcsi a00 3pOCTaB IOBUIBHINIE TOPIBHSIHO
3 neskuMu kpaiHamu Cxinaoi €Bporu [14-15].
Tsrap OHKOJIOTIYHMX 3aXBOPIOBaHb B  YKpaiHi

OLIIHIOETHCS SIK BUCOKHH, & 32 OKPEMHMH MOKa3HUKAMHU —
BUIIMHA, HDK y cepegabomy 1o €C. Ile 3ymoBieHO
MOETHAHHSAM BiIHOCHO BHCOKOI CMEPTHOCTi, IMi3HBOTO
BUSIBIICHHS, 3HAYHOI YacTKU 3allylIEHHX CTajiif, BTpaTu
pokiB noTeHIiiHOTO XUTTA (YLL) Ta BUCOKMX MOKa3HUKIB
DALY. fxmo y xpainax €C BuIly 3axBOPIOBaHICTh
KOMITCHCY€ 3HIDKEHHS CMEPTHOCTI, TO B YKpaiHi MeHIa
3aXBOPIOBAHICTh TIOENHYETHCA 3 TIPIIUMH HACHTIIKAMH, 110
3pELITO0 3yMOBIIIOE 3HAYHUH Tsrap.

lopiune 30inbiIeHHsT (QiHAHCYBAaHHS OHKOJIOT1YHOT

CIy>)KOM  TIOKpAIlyBajO BHKJIIOYHO OKpeMi KIIiHIYHI
MMOKAa3HWKK: JIOCTYIHICTh JIIKyBaHHS, 3a0e3meveHHs
oOJIaflHAHHSAM, 3aCTOCYBaHHS  CyYaCHINIUX  METOJIB
Teparii, a B OKpEMHX HO30JIOTisX — He3HAYHE MOKPAIICHHS
BIDKMBAHOCTI.  BomHOuac  piBeHb  3aXBOPIOBAHOCTI
MPOMOBKYBAaB 3pocTard abo 3ajumiaBcs CTaOLIBHO
BHCOKHM, a CMEpPTHICTh 3HMXKYBajacsi IOBLUIBHO

i HecucteMHO. lle MOSCHIOETBCS THM, IO I1HBECTHLIT
CIPSIMOBYBAJIMCSl TOJIOBHMM UYWHOM Ha JIKyBaHHS BXke
c(OPMOBaHMX BHWIIAJKIB, TOJl SK IEPBUHHI HPUYUHU
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(opMyBaHHS paKy — OCHOBHI JETEPMiHAHTH 370POB’sl
(TIOTIOH, aJIKOTOJIb, YMOBH TIpalli, MOBEAIHKA, TOBKLLII,
colliallbHAa HEPIBHICTh) 3alHUINAIKMCA 1032 CQeporo
€(eKTUBHOI'O YIIPABIiHHSL.

TakuM dYmHOM, JOCBiZ VYKpaiHHM MiITBEPIDKYE
¢bynnamentansauil BucHOBOK BOO3, IARC, Jlamonma
i Mapmora: (iHAHCYBaHHA OHKOJIOTIYHOI  CIIyKOH
Ma€ KOMITCHCATOpHHNA e(eKT 1 He 3JaTHe CaMOCTIHHO
3MEHIIUTH OHKOJIOTiYHMH Tsrap. be3 mapanensHOTO
PO3BUTKY CHUCTEMH TpOMaJICHKOTO 3710pOB 1,
MIDXKCEKTOpPAIbHOI TMPOQUIAKTUKA Ta TOJITHKH BILTHBY
Ha JICTEpMIHAHTH 3J0pPOB’S HaBiTh CHUCTEMAaTH4YHE
30LIBIICHAS BUIATKIB HA OHKOJIOTIIO HE TPaHC(POPMYETHCS

y MOKPAIICHHS MOMYJISAIITHUX OHKOJIOTIYHUX
MoKa3HuKiB [15-17].
Hakommmuenuit 'y 2000-2014  pokax  mOCBif

(YHKIIOHYBaHHS OHKOJIOTIYHOI CiIy:KOM B YKpaiHi, 110
CYNPOBOKYBABCS MIOPIYHUM 3POCTAHHAM (hiHAHCYBaHHS
0e3 BIAMOBIAHOTO 3MEHIIEHHS 3aXBOPIOBAHOCTI Ta
OHKOJIOT1YHOTO TSTapsi, MPOAEMOHCTPYBaB OOMEXKEHICTh
CyTO KIJIIHIYHOTO TiAX0Qy 10 OOpOTEOM 3 paKoM.
3a BIICYTHOCTI CHCTEMHOTO BIUIMBY Ha COIliaJIbHI,
TIOBETIHKOBI Ta CEPEIOBHINHI JETEPMiHAHTH 370POB’S,
IHBECTHIIII B OHKOJIOTIYHY CIyKOy Majad ICPEBaKHO
KOMIIGHCATOPDHUI Xapakrep 1 He TpaHchopMmyBaiucs
Y TIOKpaIIeHHS MOMYJIAMIHHAX TTOKa3HUKIB.

Y 1bOMYy KOHTEKCTI CaMe OHKOJOTIYHA CHTYaIlis
MOXKE€ PO3DVISLAATHCS SIK OJMH 13 YMHHUKIB, 11O CIIOHYKaB
Vkpainy 3 2015 poky iHimiroBaTu mporec (popMyBaHHS
HAI[IOHAJIBHOT CHUCTEMHU TIPOMAJICHKOTO 3I0POB’s. 3armmyck
iHCTUTYHIHHUX pedopM y cdepi rpoMasChbKOro 3710poB’s
OyB 3yMOBJIEHMH YCBIJIOMJIEHHSIM TOTO, IO 3MEHIIEHHS
TATaps HeiH(eKIIHHIX 3aXBOPIOBaHb, 30KpeMa
OHKOJIOTIYHUX, HEMOXJIMBE 0€3  MIXKCEKTOpaIbHOL
MIOJITUKY, TMOMYNSLIHHOT NMpOQINaKTHKN Ta yHpaBiiHHSA
JCTePMiHAHTAMH 370pOB’sl, IO IMOBHICTIO BIJMOBiIaE
nigxomgam BOO3 Ta €sponeticskoro Corosy [14].

Y Koucrurynii Vipainm (1996) B posmim I,
cT. 3 3ammcaHo: «JlrommHa, i JKHUTTA Ta 30POB’S,

BH3HAIOTECA B YKpaiHi HaWBHUIIOK COMiaJbHOIO
miHHicTIO». BBakaemo, mo y miii crarri Korcrurymii
3ameximapoBaHa HarioHanpHa imes Hamol  KpaiHu.
Tobto rpomanceke 3m0poB’st BH3HaHE B (OCHOBHOMY
3akoHI  AK  TPIOPHUTETHA,  COIiAIbHO-CKOHOMIYHA,
moniTHyHa, (Qimocodcrka, TyMaHITapHA Ta KYJIBTYpHO-
eTMYHa Kareropis 1 yci Tramy3i (yHKOIOHYBaHHS
KpaiHH 3000B’s3aHi TIPOBOIUTH CBOIO YIIPABIIHCHEKY
1 ToCTIONapchKy MisUTBHICTE 1 OLIHIOBATH ii HACIIAKH depes
MIPU3MY BIUTUBY Ha XKHTTS 1 300pOB’s MonuHM [1].

B  VkpaiHi CTBOpPEHHS CHCTEMH TPOMAICHKOTO
3nopoB’st TpuBae 3 2015 poky. Ilpomec 3amouaTkoBaHO
posnopsipkenHassM  KaGinery MinicTpiB  Ykpaiuu Bif
2.09.2015 p. Ne 909-p «IlutanHs MiHictepcTBa OXOpOHU
3mopoB’s» Ta Hakazom MO3 Vkpainu Big 18.09.2015 p.
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No 604 «IIpo yTBOpeHHs aepkaBHOi yctaHoBU «LleHTp
IpOMaJICbKOro 3/10poB’ss MiHiCTepcTBa OXOPOHH 37J0POB’sI
VYkpaiam» [2-3].

Posnopsixennss KMV Ne 1432-p Bin 16 rpymns
2015 p. «Ipo cxBanenns KoHmemmii po3BUTKY
IPOMaJICBKOTO 3J0pOB’S B YKpaiHi», pO3MOPSHKEHHS
KMY Ne 1018-p Bim 23 mmcromama 2016 poky «IIpo
3aTBEpIPKEHHS  IUTAHY  3aXO[iB  IIOAO  peaii3armil
Konnerniii po3BUTKYy rpoMa/iICBKOTO 310pOB’sl B YKpaiHi»,
posmopsupkeHass  KMY  Ne  1663-p  Bin  16.12.2020
poky «KoHmemnmiss po3BUTKY CHUCTEMH TIPOMaICHKOIO
370poB’sl B YKpaiHi», posnopsykeHHss KMY Ne 1663-p
Bim 15 rpymus 2021 poky «IIpo 3aTBepIkKeHHS IIIaHy
3axoniB momo peanmizamii KoHmenmii po3BUTKY cucTeMu
IpOMaJICBKOTO 3710poB’st B YKpaiHi», crtpareris Cranoro
PO3BUTKY Ta CTparerisi «370poB’sl y BCIX IOJITHKaX»
BiZJOOpaXkaroTh €Talld Ta OKPECIIOITh PaMKH PO3BHUTKY
CHCTEMH TPOMaJICBKOTO 370pOB’s B YKpaiHi [4-10].

BBaxkxaeMo, 110 BHU3HAYHOI, iCTOPUYHOKO TOIIEI0
JUIA  PO3BUTKY BITYM3HSAHOI CHCTEMH TIPOMAJICHKOTO
30pOB’S cTano NMpUUHATTI BepxoBHowo Pamoro Ykpainm
06.09.2022 poxy Ta BBeaeHHs B niro 3 01.10.2023 poky
3akony Ykpainu «IIpo cucteMmy rpoMaachKoro 310pOB’ .
Ileli MOKyMEHT pO3pOOIEHUI 3 METOI BPETYIIOBAHHS
MEXaHI3MIB CTBOPEHHS €(GEKTHBHO [if040l CHCTEMHU
TPOMAJICHKOTO 3I0pOB’s B YKpaiHi, M0 CHPHITHME
MOKpAIIeHHI0  JleMorpadiqHoi  CUTyallii, 3MIillHEHHIO
3M0pPOB’Sl  HACEJEeHHs, 3amo0iraHHil  xBopobam  Ta
30UTBIIICHHIO TPUBAJIOCTI MPUHACITHHOTO KUTTs [10].

TakuM YUHOM, iHIilliaTHBAa CTBOPCHHS HAI[iOHAJIBHOT
CHCTEMH TIpOMaJIChKOro 370poB’ss B Ykpaini 3 2015
POKY MOXXe pO3IAAATUCS SIK BiIIOBiIh JEpXKaBH Ha
CTPYKTYypHi OOMEXKEHHS MEAUKO-OPIEHTOBAHOI MOJEN,
30KpeMa B KOHTCKCTI OHKOJIOTIYHHMX 3aXBOPIOBAHb, TATAP
SIKUX HE 3MCHIIYBaBCs IOIPH 3POCTAaHHS (hiHAHCYBaHHS
Creliaiz0BaHo1 JIOMOMOTH.

CyuacHi migxomm  MDKHApOZHOTO  areHTCTBA
3 pmocmimkenas paky (IARC) rpyHryroteess Ha
imeHTUdIKaIil KaHIIEPOTeHHNX YMHHUKIB HABKOJHIITHBOTO
CEepeNoBHILA Ta CHOCO0Y KUTTS, 30CEPEIKYIOUH yBary He
Ha JIIKyBaHHI, a Ha TIPOQUIAKTUII Ta PETYyJSMii PU3HKIB.
OCHOBHUMH 00’€KTaMH BIUTUBY € TIOTIOH, aJKOTOJb,
XapuyBaHHS, 3a0pyIHCHHS IOBKULISL Ta yMOBH TIparli.
Le cBimunTh mpo Te, MO0 NEPIIONPUINHU OHKOIOTIIHHX
3aXBOPIOBaHb  JIe)KaTh 1032  MEXaMH  KIIIHIYHOI
Memuiay [15].

MeTo/0I0r YHOI0 OCHOBOK) CYYaCHOTO PO3YMIHHS
pOJIi TPOMAJCHKOTO 3I0POB’Sl € KOHIEIHINSI «MEIUYHOTO
mois» M. JlamoHma, BIONOBIAHO A0 5KOI CHCTEMa
MEJMYHOI JIONOMOTM Ma€ HailMEHILWH BIUIMB Ha piBEHb
3aXBOPIOBAHOCTI IMOPIBHAHO 31 CIOCOOOM IKHTTS Ta
JoBKULISIM. [lomanpiuuii po3BUTOK LUX iz1eil 3HaimoB
BIMOOpaXeHHST y Teopil COIaJIbHUX JCTEPMIHAHT
3m0poB’ss M. Mapmora, siKka pO3DIsAAae OHKOJOII0 SIK
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HACJIIZIOK COIaJIbHOI HEPIBHOCTI, XPOHIYHOTO CTpECY,
YMOB TIpatli, piBHs OcBiTH Ta 6igHOCTI [16].

3rigHO 3 KJIIOYOBOKO  imeer0  MiKHapomHOTO
arerrcTBa 3 gociimkenHs paky (IARC), #oro npisibHICTB
rmoyiira€ B igeHTH}IKaIii KaHIEPOTeHHUX YWHHUKIB
cepenoBUIa 1 cmoco0y XWTTA Ta CIpsIMOBaHAa HE Ha
JIIKYBaHHS, 8 Ha NPOQUIAKTHKY Ta PEryJslil0 PU3HUKIB.
@okyc: TIOTIOH, AJKOTONb, Xap4yyBaHHs, 3a0pyIHEHHS,
YMOBH TIpalli.

Axanemiunuii  BucHoBok  IARC  daxruuHo
JNEMOHCTpPY€, IO OCHOBHI NPUYMHH OHKOIIATOJNOTiH
nepeOyBaroTh 1o3a MeXxaMH KiliHigHOT MequnuHH [13].

IMimxomu  IARC  cBiguath, 1o  QopMyBaHHS
OHKOJIOTIYHOI ~ 3aXBOPIOBAHOCTI  3yMOBIICHE IIEPEBAXKHO
BIUTMBOM MOM(IKOBAHUX YMHHHUKIB PU3UKY HABKOJIUIITHBEOTO
CEepelloBHIIA Ta CIIOCO0Y JKUTTS, IO nepedyBatoTh y cdepi
BiZIITOBIAATEHOCTI TPOMAJICEKOTO 370POB’A.

Mertononoriuaa ocaoBa — Lalonde Report (1974).
KnrowoBa inest Jlamonna — Konuemnuisi ramysi oXopoHH
3I0POB’S: CIOCIO KHUTTS, AOBKULIA, Oioforis, cucrema
rpoOMaJICbKOro 310poB’s. YacTka CHCTEMH MEIUYHOI
JIOTIOMOTH — HaiimMeHma [16].

Xoya JlanoHna He mUcaB NPO paK HAIPSIMY, ajle caMme
HOT0 MOZIETh 3aKJIaia iJIero, IO JIIKyBaHHS # 3I0POB s

3 no3uumiii  koHpmenuii  Jlamomma  cucrema
MEJMYHOI JONIOMOTH Mae OOMEKCHHWIl BIUIMB Ha piBEHb
3aXBOPIOBAHOCTI, TOMAI SIK BHpIMIANBHY PONb BiNIirparoTh
MOBE/IHKOBI Ta CEpPEJOBUINHI YMHHHKH, IO TMOBHICTIO
Y3TOUKYETBCA 3 CYyYaCHHM PO3YMIiHHSAM NPOQIIaKTHKH
OHKOJIOT1YHUX 3aXBOPIOBaHb [16].

KirowoBa ines Mapmora (Michael Marmot) —
OHKOJIOTIS IIe He MEIWIMHA, a IOJITHMKAa Ta COLialbHI
JeTepMiHaHTH:  comjasbHa cdepa 1  cepenoBHIIE,
colliajibHa HEPIBHICTb, XPOHIYHUI CTpec, YMOBH THpalli,
ocBiTa, 6iHicTh [17].

Hocmimkeras M. Mapmora TepeKOHINBO JOBOIISTH,
1110 COLliaJIbHI ISTepMiHaHTH 30POB’S MAIOTh BU3HAYAIIbHUN
BIUIMB HAa pIiBEHh 3aXBOPIOBAHOCTI Ta CMEPTHOCTI Bif
OHKOJIOTIYHHX XBOpOO, TOJl SK MeQu4Ha JIOToMora He
3[]aTHA KOMITEHCYBaTH HECIPUSTIINBI COmiaIbHI yMOBH [17].

Takum umHom, anamiz migxoxis BOO3, IARC,
xoHnenii Jlanonga Ta Teopii coLiaNbHUX AETEPMiHAHT

3mopoB’ss M. Mapmora CBiIYHMTH, IO 3MEHIICHHS
OHKOJIOTIYHOTO ~ TArapst  3YMOBIIOETHCS  MEPEAYCiM
e(eKTUBHICTIO  CHCTEMH  TI'POMAICHKOTO  3JI0POB’S,
CIpsSMOBaHOI Ha BIUIMB HAa TIOBEAIHKOBi, COMiajbHi

Ta EKOJIOTIYHI YMHHHMKHA DPH3HMKY. Y IIbOMY KOHTEKCTI
OHKOJIOTIYHA CITy0a Biflirpae BaXKIIUBY, MPOTE OOMEXKEHY
POJIb, 30CEpeIDKEHY MEePEeBaXKHO Ha JIIKYBaHHI, 3HWKCHHI
CMEPTHOCTI Ta TMOKPAIICHHI SIKOCTI JXUTTSA IAIli€HTIB,
HE BIUIMBAIOYM Oe3mocepenHh0 Ha TEPBHHHI HPUINHU
(hopMyBaHHsI OHKOJIOTIYHOT 3aXBoproBaHOCTI [15-17].
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AUCKYCIA

AHami3yloud OTPHUMaHi B TMPOIEC] TOCIIIKCHHS
JaHi,  TPOMOHYEMO  JIOTIYHY  MOJENb  CHCTEMH
IPOMaJIChKOTO 3[0pPOB’S 3 aKIEHTOM Ha 3MEHIICHHS
OHKOJIOTIYHOTO TSrapsi:

1. Meronomoriuna OCHOBa MOIENi TPYHTYETHCS
Ha: KOHICMII COLiaNbHUX JETEPMIHAHT  3I0pPOB’S
(BOO3, Bbabak); Teopii camororenedy (AHTOHOBCBHKHIA);
Konuenmist wmemuunoro monst  (Jlasonn); mpuHIMnax
HOMYJIALIHHOT MPO(MIAKTUKY Ta IMiIX0/1 XXUTTEBOTO KypCy,
IO PO3MISIIAE 30POB’S SIK Pe3yJbTaT CyKYITHOTO BIUTHBY
010JIOTIYHHX, COLIAFHIX, TTOBEIIHKOBUX 1 CEPETOBHUIITHUX
YMHHUKIB TIPOTATOM YCBOTO JKHTTS JIIONMHHA — BIX
BHYTPIIIHBOYTPOOHOTO Mepioy 10 moxmiroro Biky [15-18].

Mopnenb po3nsigae OHKOJIOTIUHI 3aXBOPIOBAHHS HE SIK
BHKIIFOYHO MEIUYHY MpoOIIeMy, a sIK pe3yJbTar TPUBAJIOTO
BIUIMBY CHUCTEMH JCTCPMIHAHT 3/I0POB’S, Ha SKi MOXeE
1 MOBMHHA BIUIMBATH CHCTEMa IPOMaJICHKOTO 37I0POB’S.

2. CrpykrypHa Jiorika Mozeni (piBHI BIUIUBY).

PiBens 1. OyHIaMeHTaIbHI JIeTCepMiHAHTH
(MakpopiBenp). Kiro4oBi  KOMIIOHEHTH:  COLaJIbHO-
€KOHOMIYHA TIOJIITHKA; YMOBH JKUTTS 1 IMpalli; eKOJIOTiYHa
Oe3meka; OCBITHIH  pIBEHb  HACENICHHS;  COIliajbHA
CIIPABEIMBICTH 1 3MEHIIIEHHST HEPIBHOCTEH.

OHKOJIOTIYHE 3HA4YEHHs: caMe Ha [bOMY piBHI
¢dbopmyroTbest  «npuuuHM  npudub»  (Marmot),  siKi
BH3HAYAIOTh: €KCIO3WII0 J0 KaHIEPOTeHIiB; piBEeHb
XPOHIYHOTO CTPECY; MOXKJIIMBICT 310POBOIO BUOODY.

OYHKIIIS TPOMAICHKOTO 370POB’S: MiXCEKTOpasIbHA
TTOJIITHKA «3I0POB’S y BCIX MOJITHKAXY.

Pigens II. CepenoBumtHi Ta coriaibHi YMOBH.

KomroHeHTH: SIKiCTh MOBITPS, BOJIH, IPYHTIB; YMOBHU
mpami (mpodeciiiHi KaHIEPOTeHH); MIChKE IUIAHYBaHHS,
JIOCTYIl IO 3I0pOBOTO XapuyBaHHs; Oe3IeYHe JKUTIOBE
CepeIOBHIIIC.

OHKOJNIOTiYHE 3HAYEHHA: Iefl pIBeHbP BH3HAYA€e
CYKYITHY 03y KaHLIEPOreHHOTO HaBaHTa)KCHHS HACEIICHHSL.

OyHKIIS TPOMAICHKOTO 3I0POB’S: PETYIIOBAHHSA,
MOHITOPHHT, OIIHKa PU3UKIB, TPO(LIaKTHIHE 3aKOHOJABCTRO.

Pisennr III.
JeTePMiHAHTH.

TloBemiHKOBI Ta  IICHMXOCOILiaIbHI

KOMIIOHEHTH: TIOTIOHOKYPIHHS; BXKMBAHHS aJIKOTOJIIO;
Xap4yoBa ITOBEHiHKA; (i3MYHA aKTHUBHICTB; CTpEC, KOIIIHT,
BHYTPIITHSA KOTEPEHTHICTB; COMiaNbHA MiATPAMKA.

Oukosioriuge 3HadyeHHsa: 3a omiakamun WHO Ta
IARC, no 40-50 % OHKONOriYHHX BHIIAJKIB IIOB’S3aHi
3 MOIN(iKOBAHOIO TIOBEIIHKOIO.

OyHKIIST TPOMAaJChKOTO 3I0pOB’s: (QOpPMyBaHHS
CEpelOBHUI, IO MIATPUMYIOTh  3[OpOBHHA  BHOIp
(supportive environments), a He JHIIe iHPOPMYBaHHSI.
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Pisenp IV. IumuBimyanbHi pecypcu 370pOB’s
(cadroTOreHHHH piBEHB).

KommoHeHTH: BHYTPILLIHSA KOTePEeHTHICTB;
CaMOPETYIIALIS; PE3UITIEHTHICTB; EK3HCTeHIIIHA

HATIOBHEHICTB; BIJIIOBIAaIbHICTE 3a BIIACHE 3[JOPOB’SI.

OHKoJIOTiYHE 3HAYEHHS: 1€l piBeHb BHU3HAYAE:
3IaTHICTh TMPOTUCTOSATH CTpecy; e(DEeKTHBHICTh IMyHHOL
BIJMIOBIIi; JOBrOTPHUBATY aJaNTAIIO 10 PU3HKIB.

OyHKIIST TPOMAACHKOTO  3IOPOB’S: TOCHJICHHS
PECYPCIiB 3I0POB’sl, a HE JIUIIIC 3MECHIIICHHS PU3UKIB.

Pierp V. Cucrema OXOpPOHH 3HOPOB’ST (MEAWIHHN
piBeHbB).

KoMIOHEHTH: CKPHUHIHT; paHHE BUSIBICHHS; JIIKyBaHHS;
HajliaTUBHA JIOIIOMOTa.

OHKOJIOTIYHE 3HAYCHHS: el piBEHb HE 3MCHIIYE
3aXBOPIOBAHICTh, aje: 3HIDKYE CMEPTHICTh IAIli€HTIB,;
TIOKpAIIY€E SKICTb KUTTS HALIEHTIB.

Pons y Monemni: miaTpuMyBasibHa, a HE BU3HAYAIbHA.

3. KiroyoBuil  mpUHOMI — MOAeTi. 3MEHIICHHS
OHKOJIOTIYHOTO TATapsi € HACJIJAKOM Y3roJDKeHOI mii Bciel
CHCTEMU TPOMAJICBKOTO 3[0pOB’s, TOAI SK PO3BUTOK
OHKOJIOTIYHOI CIIY)kKOM BH3Haua€ IEPEBAXHO pe3yJIbTaTh
JIIKYBaHHS, 8 He PiBEHb 3aXBOPIOBAHOCTI.

4. Jloriunmii maHIror Mozaeni (kopoTko). [lomituka —
CepenoBume —  [loBeminka —  [lcuxocormianbHi
pecypcu — bionoriuni MmexaHi3Mu — OHKOJIOTTYHUH PU3HK

5. TlpakTuyHe 3HAYEHHS MOJIEII:

— JI03BOJISIE CTPYKTYPYBaTH HalliOHAIbHY CHCTEMY
TPOMaJICBKOTO 370POB’s;

— OOIPYHTOBYE MPiIOPHUTET MIEPBHHHOT PODITAKTHKH;

— TIOSICHIOE, YOMY IHBECTHIIIT JIMIIE B OHKOJOTIYHY
ciryOy He 3MEHILYIOTh Tsrap paxys;

— Y3TOJDKYEThCS 3 cydacHHMH migxomamu WHO,
TARC Ta €C.

BUCHOBKH

1. EdexrtuBHa cucTeMa TpoOMaJICHKOTO 3IOPOB’S €
KIFOYOBHM 1HCTPYMEHTOM MPO(MITAKTHKH Ta 3MEHIICHHS
TATapsl OHKOJIOTIYHUX 3aXBOPIOBAHb.

2. 3MEHIICHHSI OHKOJIOTIYHOTO TATaps MOXKIIMBE
JIUIIE 32 YMOBH KOMIUIEKCHOTO Ta MIXKCEKTOPAILHOIO
BIUIMBY Ha COIliaNbHI, CEPEAOBHUINHI, MOBEIIHKOBI Ta
TICUXOCOIIialIbHI IETEPMIHAHTH 3I0OPOB 51

3. Po3BHTOK OHKOJIOTIYHOI CHoyX0u, Xxoua U
3QIMIIAETECS  HEOOXiZHUM, Ma€ OOMEXKEHUH BIUIUB
Ha TEpBUHHI NPUYMHU (HOPMYBAaHHS  OHKOJIOTIHHOT
3aXBOPIOBAHOCTI.

Ilepcnexmueu nooanvuiux 00C1i0IHCeND.
[lepcrieKTHBHUMHY HampsiMaMH MOJANBIIAX JTOCIHIKCHb
€ ajanTalfis 3ampOIOHOBAHOI MOJEI N0 HAIllOHATBHUX
YMOB,  pO3poOJIeHHS IHIMKATOPIiB e(eKTHUBHOCTI
MIXKCEKTOPAJILHOI IMOJITHKH TPOMAJCHKOTO  30POB’S,
OIliHKa BIUIMBY NCTCPMIHAHT 3I0POB’S Ha OHKOJOTIYHY
3aXBOPIOBAHICTH Ta 3MEHIIICHHS OHKOJIOTIYHOTO TATapsL.

®IHAHCYBAHHSA TA KOHO®NIKT IHTEPECIB

JocnimkenHs, MIATOTOBKAa Ta MyOmiKamis CcTarTi
3MIACHIOBAJIUCS 32 BJIACHI KOIITH aBTOPiB. ABTOpPH CTaTTi
MTOB1IOMJISIFOTH PO BiACYTHICTH KOH(IIKTY iHTEpEcCiB Iif
4ac MiATOTOBKH MPEACTABIECHOTO MaTepiay.

AOTPUMAHHA ETUMHUX HOPM

JlocnipkeH ST BUKOHAHO 3 JOTPUMAHHSM MDKHapOIHHX
Ta HAI[lOHAJIBHUX €THYHUX HOPM, BKIIIOYAIOYH HPHUHIUIN
lenbcincpkoi mekiapanii 1 CXBaJIEHO KOMICI€I0 3 IHTaHb
010CTHKH Ta CTHKH HAyKOBUX JOCIIKCHb.

BHECOK ABTOPIB

JNeiikyn M. I1.AD-EF
3y6 B. O.BCEF
3y6 O.B.BE
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Abstract

ORGANIZATION OF THE NATIONAL PUBLIC HEALTH SYSTEM IN THE CONTEXT OF CANCER PREVENTION
AND BURDEN REDUCTION
Mykola P. Deikun', Valerii O. Zub?, Olexandr V. Zub?

National University “Chernihiv Collegium” named after T. H. Shevchenko, Chernihiv, Ukraine
National University “Chernihiv Polytechnic”, Chernihiv, Ukraine
%Communal Non-Profit Enterprise “Chernihiv Medical Center of Modern Oncology of Chernihiv Region Council”, Chernihiv, Ukraine

Introduction. Cancer remains one of the leading causes of premature mortality and loss of quality of life worldwide
and in Ukraine. Traditionally, the fight against cancer has been primarily associated with the development of oncology
services, as well as the improvement of diagnostic and treatment methods. Contemporary scientific evidence
convincingly indicates that the decisive contribution to the cancer burden is determined not by clinical medicine, but
by the system of health determinants formed within social, behavioral, and environmental contexts. According to the
World Health Organization (WHO), 30-50% of cancer cases can be prevented by addressing modifiable risk factors
at the population level. This necessitates a rethinking of the role of the national public health system as the main
mechanism for managing oncological risks and reducing the cancer burden.

Aim. To substantiate the organizational, institutional, intersectoral, and cause-and-effect characteristics of the
national public health system capable of ensuring cancer prevention and reducing the cancer burden.

Materials and methods. The study employed methods of system analysis, comparative analysis, generalization, and
conceptual modeling. The methodological basis includes Ukrainian legislation, WHO documents, IARC materials,
M. Lalonde’s «health field» concept, M. Marmot’s theory of social determinants of health, A. Antonovsky’s salutogenic
approach, and the life-course approach.

Results. The study substantiated a multi-level logical model of the national public health system, in which cancer
burden reduction is viewed as the result of coordinated influence on fundamental, environmental, behavioral, and
psychosocial health determinants, rather than solely the outcome of the development of oncology services. The
theoretical understanding of cancer as a socially determined phenomenon has been expanded, deepening the concept
of public health as an intersectoral mechanism for managing population health.

Conclusions. Scientific research substantiates the role of the national public health system as a key instrument for
cancer prevention and burden reduction. It has been demonstrated that the majority of cancer incidence is shaped by
social, behavioral, and environmental health determinants, which lie beyond the direct activity of oncology services.
A multi-level logical model of the public health system has been proposed, emphasizing primary cancer prevention.
It is argued that effective reduction of the cancer burden is possible only through intersectoral management of health
determinants, whereas oncology services primarily perform compensatory and clinical functions.
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AHATI3 ICHYIOYMX MEPELLKOA B PO3BUTKY NANIATUBHO-XOCTICHOI
AOMOMOTY HA BYMKY MEAUYHOI CMINbHOTH YKPAIHU

lOnis B. Cokon, TeTaHa M. KOpouko

HauioHanbHui yHiBepcuTeT «Kneso-MorunsHebka akazemis», M. Kui, YkpaiHa

Pe3ome

Beryn. BpaxoBylooun TeMnu cTapiHHS HacesieHHs], 36iJblIeHHS YacTKW HeiHQeKUiHUX 3aXBOPIOBaHb
B CTPYKTYpi CMepTHOCTi, pi3HOMaHITHICTb «KOMOiHAIiH» KOMOpPOiAHWUX CTaHIB KUTeai TOi 4M iHLIOT
KpaiHU NOTPeOYITh HAJIEXKHO OPraHi30BaHOTO MeHEPKMEHTY MaliaTUBHO-XOCHiCHOI fonoMoru. OCHOBY
CUCTEMH MEeHE/PKMEHTY NaiaTUBHOI JOTMIOMOTH CKJIAZJal0Th TPU KJIIOYOBUX eJIEMEHTHU — iHQpacTpyKTypa,
KaZpy, dki 1 HajawTh (MeAWYHi, coliasbHi, AyXOBHI Ta iHINI NpaniBHUKH) Ta MNALi€HTH, AKi il
noTpebyoTh. BignoBifHo, 1106 3p03yMiTH CHUJIbHI Ta C1a0Ki CTOPOHU AaHOI CUCTEMU NOTPIOHO BUBYUTHU
Ta IpOaHa/Ii3yBaTHU AYMKY KOXKHOI 31 CTOpiH.

MeTa. BusHauuTHU mepelIKOAU Yy PO3BUTKY YIPaBJIiHCbKO-OpraHisaliiHUX MiAXOJiB A0 MHajiaTUBHO-
XOCIIiCHOI JONIOMOT'Y B YKpaiHi Ha AYMKY MeZJUYHO] CIIiIJIbHOTH.

Marepiaim Ta Metoau. /locnikeHHI OZHOMOMEHTHe (IONepeyHe), Y AOCJiKEHHI BUKOPHUCTAHO
METOAU CHUCTEMHOrO MiAX0oZy Ta aHali3y, a TaK0X fAKICHHIbKa METOHOJIOTiA — HaliBCTPYKTYypOBaHI
iHTepB'10, sIKi Gy/10 MpoBe/ieHO 3 42 yyacHUKaMHu 3 18 o6iacTeit Ykpainu.

Pe3ynbraTH. My OTpHMMajd HACTYNHi pe3y/JbTaTU: OCHOBHOIO IEPEUIKOJOI Ha IIJISXYy PO3BUTKY
MeHeP)KMEHTY NaJiaTUBHO-XOCIICHOI ONOMOTM NpeJCTaBHUKU 3axiAHOTO perioHy YKpaiHu y KiJIbKOCTi
15 oci6 BHOKpeMHJM TPYAHOILi B iHTerpanii majsiaTUBHOI JONOMOrM B 3arajbHy CHCTEMY OXOPOHH
3[0pOB’sl (BiZICYTHICTDb YiTKUX CTaHAAPTIB Ta HOPMaTUBHUX JOKyMeHTIB) (33,3 %, n = 5); npe/CTaBHUKH
[liBHiuHOTO perioHy Ykpainy, y KibkocTi 8 ocib, npeacraBuuku [liBaeHHOro perioHy, y kijibkocTi 9 oci6,
npefcTaBHUKK CXigHOTO perioHy YKpaiHH, y KiJIbKOCTi 3 0ci6 Ta npeAcTaBHUKH LleHTpasbHOTO periony,
y KisbKoCTi 7 0ci6 BUOKpeMUJIN HefocTaTHE piHaHCyBaHHA cdepu naysiaTuBHOI gonomoru 37,5 % (n = 3),
44,4 % (n=4), 66,6 % (n=2) ta 57,1 % (n = 4) BignosiaHo.

BucHOBKM. OCHOBHUMHU IepelIKoJaMU Y BJOCKOHaJIeHHI Ta PO3BUTKY MeHe)KMEHTY NaJliaTUBHO-
XOCIICHOI JomoMoru B YKpaiHi BHOKpeMJIEHO HeAOCTAaTHIO O06i3HAHICTh CycHmiJbCTBA - MeAUYHOI
CIIIJILHOTH Ta HaceJIEHHS 3arajioM, 100 0CO6JIMBOCTeH HaZaHHs MaliaTUBHOI AOMOMOrH, il A0oLiIbHOCTI
Ta MeXaHi3MiB 3a6e3MeyeHHs, 0COGJIMBOCTI COLIOKY/JIbTYPHOTO CHPUUHATTS «MaTiaTUBY» Ta «CMEPTi»,
HeJOCTAaTHE ¢iHAHCYBaHHS CHUCTEMH NaJiaTUBHOI JomoMord, AedilUT chenianicTiB Ta TpygHOL
B iHTerparii naysiaTUBHOI J0MIOMOTH B 3arajibHy CUCTEMY OXOPOHH 3/J0POB’sl.

Karwuogi ci10ea: najiaTUBHA AONIOMOra, Na/liaTUBHUM NaLliEHT, MEHEAXKMEHT NMa/IiaTUBHO-XOCIiCHOI
AOMOMOTIH, XOCHicC

BCTYN

3 KO)KHUM POKOM TMaJliaTUBHO-XOCIICHA J0IOMOTa
(ITX 1) naOyBae Bce OLbIIOT aKTya bHOCTI, HEOOXiTHOCTI
B 1l pO3yMiHHI Ta CBOEYACHOCTI KOMIUIEKCHOTO
BUKOpHUCTaHHs. CBITOBI CHCTEMH OXOPOHH 3JIOPOB’S HE
MaroTh €IMHOrO OaueHHs B po30yIOBI JaHOTO CErMEHTY
MeIUKo-colianpHoi  mornomoru. Jleski  kpaiHum — cBiTY
(six nampukian [Tonpia) HayTe nUITXOM KOMOIHOBaHOTO
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migxomy, xomu IIX]/] HamaroTh SK B JAepiKaBHIl
cucrteMi oxopoHu 3mopoB’s (CO3), Tak i B IMPUBATHUX
3aknagax. IHmmn kpainu (Hampukiaza, BemmkxoOpuraHis)
BHOKPEMJIFOIOTh JJaHY CHCTEMY MOIOMOTH 13 3arajbHOi
CO3, BhopoBamkyloud ii 3a TNPHHIUIOM JepKaBHO-
NPUBATHOTO IIAPTHEPCTBA Ta MELICHATCTBA.

BcecBiths opranizaiisi oxoponu 310poB’ss (BOO3)
y PO3pO0JICHUX HOPMATHBHHUX JOKYMEHTaX HEOIHOPA30BO
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AKI[EHTY€E yBary Ha BaKJIMBOCTI MAaJiaTUBHOI JOTOMOTH
(ID) [1]. [ mnepemdavae IHAMBIAYaTbHUN MIAXiA
JO KOXKHOTO Talli€HTa, BpaxyBaHHS HOro (i3uyHHX,
JYXOBHUX, IICHMXOCOI[IaJIbHUX Ta IHIIUX IOTPeO, sKi

MOXYTb  3MIHIOBaTUCS IIiJl BIUIMBOM CEpHO3HOrO,
KUTTEBO3AarpO3JIMBOTO  3aXBOPIOBaHHS  Ta  MOXYTh
norpedyBaru BUKOPUCTaHHS KOMILJIEKCHOTO

MbKIUCHUILTIHApHOTO miaxony [2]. [lpuuunu cmepTHOCTI
PI3HATBCS 3QJIEKHO BiJ BiKy MNAlll€HTIB, iX 3arajJbHOro
CTaHy »3/I0pOB’sl, HasBHOCTI Ta KUIBKOCTI CyMyTHIX
3aXBOpPIOBaHb, PIBHS HaJaHHS MEIUYHOI JOIIOMOTH.
[Ipore $KIIO MW TOBOPMMO IPO TaJiaTHBHUX MAlli€HTIB
(ITIT), To mepeBakHO Ii€ MAIi€HTH 3 HEiH(QEKIIHHUMU

3axoproBanHsmu (HI3) B ix TepmiHambHii cTapii,
sKi  TOTpeOyIOTh HE JIMIIE aJeKBaTHOI MEIUYHOT
JIOTIOMOTH, a I CTOpOoHHbOro jomsay. OnuTyBaHHS
MepeciuyHnx JIFomeH IoJ0 Micusd, Ae¢ O BOHH XOTUIH
[IOMEPTH, MOKa3yITh, L0 MPAKTUYHO BCi 3 ONUTYBaHUX
TOBOPATH PO BiIacHWU aiM. OJHAK CTATUCTHYHI IaHi
CBi4aTh, M0 KUIBKICTH CMEPTEH BIOMAa 3HAYHO MEHIIA,
HDK Yy JKyBaJbHUX a0O CIeliaji30BaHuX 3aKiIajax.
Jani nocnmimpkeHb, npoBeAeHUX y BenumkoOpuranii Ta
Agcrpanii, BKasyloTb Ha Te, 110 Onu3bko 56 % mronei
MOMHPAIOTh Y JIIKapHAX, y OyJMHKaxX NpecTapiiux Ta
y xocrmicax nomupae a0 13 % ioneit, a Bioma — 18 %

(puc. 1) [3, 4].

CniBBigHOLWEHHA CMEPTHOCTI 3a/1eXKHO BiA
MicuA if HaCTaHHA.

M JlikapHi
B byaVHKKM npecTapinnx
Xocnicu

JomalwHi ymosu

Pucynoxk 1. CniBBiiHOIIEHHSI CMEPTHOCTI 3aJ1e:KHO BiA Micus ii HacTaHHs.

BinmoBigHo, oprasizaiiis CTalioHapHOi TOTIOMOTH
11T € Hag3BUYAWHO BAXKIMBOIO MPOOIEMATHKOIO HE JIUIIIE
s CO3, a #f g KpalHyu B mijIoMy. SIKIIO TOBOPUTH TIPO
VYkpaiHy, TO A7 Hamoi KpaiHu mpobiema opraHizarmii
3axnagiB [IX/] saGyBae 0cOOMUBO TOCTPOI aKTyaJIBbHOCTI,
s;IKa OOyMOBJIEHA CYTTEBHMH OeMOTpadidHUMH 3MiHAMH,
3pOCTaHHSAM KIIBKOCTI XBOpHX 3 XpoHiunumu HI3 Tta
Jofiel 3 CephO3HUMHU TpaBMaMu (OTPUMaHHMX Ha BiliHI).
Hapasi, sxkmo mu roBopumo mpo opranizamiro [1X]I, To
nume HasBHICTH 3akianiB IIX] He Bupimrye mpobiemy
3 goctymHictio I1]], sxmro He Oyne 3a0e3meueHo HaCTyIHI
JIBI CKJIQJIOBi: MIiATOTOBJICHICTh KaApiB Ta OOI3HAHICTH
narfieaTiB. Came ToMy B Hamiif poOOTi MU TMOCTaBHIN
MeTy pO3DIIHYTH mpobnemy opraizamii I1J[ 3 Touxu
3opy kazapiB. IIJ[ 3abe3medyeTbcs MiKCEKTOPAIBHOIO

KOMaHJIOI0  TpodecioHaiB, sfKa BKJIIOYAE JIKApiB
3 TaJTiaTUBHOI JOMOMOTH, MeacecTep, (apMmareBTiB,
peabiTiToNoriB, COIiabHUX MpAIliBHUKIB, KalleJaHiB,

TICUXOJIOTIB Ta iHMMX (axiBIiB, 3aJ€KHO BiJ MOJEII

22

HagaHas [IJ[, sika Biapi3HSIE€TbCSA B PI3HUX KpaiHax.
Komanpa, sika napgae IIJI, mae nyxe BenuKe 3HA4YEHHS
B 3a0e3leueHH] SKICHOTO pe3yJibTary, TOMY BaXKIHBO
po3ymiTa CIIPHHHATTS najJiaTUBHOI JIOTIOMOTH
MEIWYHUMU TpAaIliBHUKAMH Ta BU3HAUMTH ICHYIOUi, Ha iX
TYMKY, IEpEIIKOIH B il HaJaHHI.

AHaJi3 MDKHApOTHOTO JOCBIAYy BKa3ye, MO KOXKHA
KpaiHa Ma€ sK CXOXi, TaKk 1 BJacHI mpoOiieMu B HaHii
uapuni HajmanHs [IJI. 3okpema, B KpaiHax €Bpomu
(Himeyunna) cepesl OCHOBHHX MEPEIIKO] B €(hEKTHBHOMY
HanauHi [1]] ¢axiBii HA3WBAIOTh HEAOCTATHIO B3aEMOJIIIO
MDK MEAMYHUMH IIpalliBHUKaMH, HHU3bKY OO0I3HaHICTh
(axiBIiB Ta HaceleHHS Tpo ocobmuBocti Hamanus [1]1,
BU3HAYEHHs! «PaBHJIBHOIO» yacy i 3BepHeHHs 3a [1]]
Ta HEJIOCTaTHI opraHizauiiHi ymoBu s iHTerparii I1]1
B CUCTEMY OXOPOHH 3710pOB’s [5].

B Toi1 e gac, Ha JyMKy MeIUIHOI CIIUTBHOTH benbrii,
OCHOBHHAMH TMEPEHIKOJAMH €: TIpoOIeMu e(peKTUBHOI
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KOMYHIKaIlil Mi>kK MEIMYHOIO CIIJIBHOTOIO Ta MAlliEHTAMH, 1X
POIMHAME OO ocobmuBOCTel HamanHs [1]]; HermpaBuIbHE
PO3YMIHHS COI[lyMOM IIOHSTTS «IaliaTHBHA IOMOMOTay;
00MEeXKEHICTh Y MOXKIIMBOCTSIX 3a0e3neueHns [1]] [6].

3aranbHi  JJaHi  JOCIIKEHb  JIEMOHCTPYIOTh
CHpUHHATIMBICTE Ta  po3yMmiHHA [IJI  memmdHOMO
cnibHOTO Cnonyyenux llItaTiB AMepuku: JliKapsmH,
Mencectpamu. OcTaHHI BU3HAIOTH, mo [IJ] BaximBa
JUIA CYCHJIBCTBA Ha PiBHI 3 IHIIMMH BHJaMHU JOIIOMOTH,
a 3allyyeHICTh MAIli€HTIB Ta iX POIMH JO TIpolecy
MPUAHATTA pIMICHh € BH3HAYAJbHUM B  YCHIIIHIM
pesynbratuBHocTi T1]]. Takok, BaXKIMBUM € KOMILJICKCHE
HaBUaHHS (axiBIB i3 3a0e3MeUeHHs SKICHOI MaTiaTHBHOT
JIOTIOMOTH HaceJeHHIo [7].

Bomnouac y JlarmHCBKIM Awmepuii € mpoOiemMu
3 mommpenHsM iHpopmarii npo I1J] cepem HaceneHHs
Ta MeIMYHOi cHUTbHOTH. OKpeMi JiKapi TOBOPSITH TIPO
HE/IOCTAaTHIO BIIEBHEHICTH Y MIIX0aX J0 JIKyBaHHs (Gi3M4HNIX
CHMIITOMIB Ta 3a0€3MeYeHHs EMOIIIITHIX Ta JyXOBHHX MOTPeO
mamieHTiB Ta ix pomuH [8]. OmgnHak B JlatmHCEKIH Amepwiii
BU3HAHO paHHIO iHTerpamito I1/] sx eruyHuii 000B’S30K
JKapiB, HE3AIEKHO BiJl HASIBHUX PECYPCIB.

Menmuuni ¢axisii 3 HamanHs [1J] Bpaswmii, ski
MPamioITh Yy BIAMUICHHAX I1HTEHCHBHOI Teparmii s
JIOPOCTNX, 3BEpTAlOTh yBary Ha te, mo cim’i III1
HEIOCTaTHRO IHTErpoBaHi B JIOTISAA 3a CBOIMH PiTHUMH
Ta TEPEBAXHO OOMEXYIOThCS JIMIIE 30CEPeIKESHHIM
BHUKIIOUHO Ha ¢izuuamx notpedax I[IT [9]. Takox icHye
npobjemMa 13 TPaKTYBaHHSIM JONUIBHOCTI  HaJaHHS
JMKyBaJbHOI UM TMAJiaTUBHOI JOMOMOTH, sKa 13 BHIIB
JOTIOMOTH MIAXOAWTH TAIliEHTy HaWKpame B JaHWH
MOMEHT rmepebiry 3axBoproBaHHs [10]. Menanuni
MpamiBHUKKA bBpasmii BigMmidaioTh, IO B HHUX HasBHI
TPYAHOLIl 3 HAJEXKHOW MiJrOTOBKOIO Ta O0I3HAHICTIO
B cepi [1]1, cmocTepiraeTbesi HEMATOTOBIEHICTD JIiKapiB
Ta MeacecTep Ha morocmiTampHoMy ertami BemeHHs III1.
Came 1i mNepelmkony IOB’S3YIOTh 13 COLIOKYJIBTYPHHM
CHPUHHSATTSAM, BIIMOBITHO IO SKOTO CMEPTh BHU3HAueHA
ak Taby, uepe3 sKe Yy HaceleHHs 30epiraloTbcs
CTEPEOTHITHICTH B po3yMiHHI cmepti Ta 1] [10].

JlocmipkeHHsT TIOKa3yloTh, 1m0 Juisd kpain Asii I1]]
MPUPIBHIOETBCSA 0 OOTIANY Hampukidmi xurtsa 11, 3a
YMOBH BIJICYTHOCTI aJIbTepHATHBHUX pIllIEHb aKTUBHOTO
nmikyBaHHs [11]. Binpmiicte mpeAncTaBHUKIB MEIWIHOT
CIUIBHOTH BBaXaroTh, 1m0 IIJ[ € He MEHII BaXKJIUBOIO,
HIK 1HIN BUAM MEOUYHOI JOHOMOrd. HaTomicTsb,
HaceJIeHHS BBaXkae, II0 HAIpaBJICHHS MAIli€HTa B 3aKiIaj
s orpuManHs [1/] piBHO3HAYHE «3aJTUIIUTH MAIlEHTa
HAOIMHII» Ta IM030aBUTH HOro BCIX Hail, MOBIIOMHUTH
HoMy, 110 nojaiblIe JIiKyBaHHs Oinblie HeMoxiuse [12].
Menuyuna critbHOTa CiHTamypy BUOKPEMITIOE HEIOCTATHE
po3yMmiHHS momineHOCTI oTpuMaHHg I/ mamientamwm, ii
HAJaHHSA MeIuKaMH Ta TPYOHOIII B KOMYHIKamii cepen
MPEACTaBHUKIB MEAWIIMHA Ta TMAIli€HTIB SK OCHOBHI
nepeikonu y po3Butky I1/] 3aramom.
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JocnimkeHHs, mpoBeieHi B ABCTpaltii, IeMOHCTPYIOTh
HEOJIHO3HAYHICTh PO3YMIHHS MEJWIHHMH TpaIliBHUKAMA
I1J], BapianTiB 1i 3acTOCyBaHHS, IIO YacTO CIPUYHHSIE
CyNepewIMBICTh Ta 3alUIyTaHICTh B iX JyMKax Ta
MbKOCOOHCTICHIM B3aemomii. [laHi 3acBimuyioTh iCHYIOUi
ocobucti 0Oap’epy MeIMYHUX NPAIIBHUKIB y PpO3YMiHHI
Ta CHPUHAHATTI CMEpTi, IO IOCHWIIITH IX CTpaxd Ta
TPUBOXHICTh Ta HETaTHBHO BIUIMBAIOTh Ha JODIS] 3a
mamierTamu [13, 14]. B mociipKeHHSIX TaKoX MiIKPECICHO
HasBHICTP ICHYIOYOi KOHIIENITYaJdbHOI IUIyTaHHHH Ta
MMOOOIOBaHb MEpe/l BUKOPHCTAHHSM TEPMiHY «IIajliaThBy,
10 TTOSICHIOIOTH ICHYBAaHHSAM TOHSTTS «IaJIIaTHBHOI MITKID
Ta i HeraTMBHUX HACIINKIB Ui HaceneHHs. Ha mporusary
OBOMY, OUIPII TPUHHATHAMH € BXWBAHHSI TEPMiHIB
«IIITPUMYIOYa JOTIOMOTa» Ta «XOCITICHA JIOTIOMOTa.

AHami3 JOCHKeHb ITyMKH JIiKapiB, MeIcecTep,
TICHXOJIOTIB Ta COIaJIbHUX NpalliBHUKIB Kpai IliBaeHHOi
Adpukn TOKazye, IO cepel ICHYIYHX IpoOieM
B po3Butky IIJ maHoro perioHy crocrepiratoTbcs
BIJICYTHICTH CICIIialli30BAHOTO HaBUAHHS JUIA (DaxiBINB
najgiaTUBHOI ~ JOIOMOTH,  HENOCTaTHS  OOI3HaHICTh
rpomajchkocTi 1mono Bcix mepesar I1J] Ta mokaszanp 1o
i orpumanHs [15]. Okpemi HOCHIIKEHHS, TNPOBEACHI
y Hirepii, 1eMOHCTpYIOTh icHYIOUI POOIEMHU 3 JOCTYIIOM
10 e(QEeKTHBHOrO 3HEOONICHHS, a TaKoX 3 MporpamMamu
00 JONIAAY 3a Tali€eHTaMH 3  OHKOJOTIYHUMHU
3aXBOPIOBAaHHSMH, 3 ypaxyBaHHSIM CYIyTHIX
TIATOJIOTIYHUX CTaHIB Ta X AyXOBHUX moTpeO [16].

META

[lomo YkpaiHu, TO NOCTIMKCHHS BUBUCHHS TYMKHU
¢axiBuiB, ski Hamarore [IXJI, mpakTHYHO BiICYTHI.
CaMe TOMYy B HAIIOMYy JMJOCHTIDKEHHI MH [OCTaBUJIH
METY BU3HAYUTH TEPEIIKOIU Y PO3BUTKY YIIPABIIHCHKO-
OpraHizallifHUX TIAXOAiB /A0 IaJiaTHBHO-XOCIHIiCHOL
JIONIOMOTH B YKpaiHi Ha TyMKY MEIMYHOI CIIUTBHOTH.

MATEPIANIA TA METOAMX

JlocmiiKeHHS OTHOMOMECHTHE (monepeune),
y  JOCTIKEHHI BHKOPHCTAHO METOOH CHCTEMHOTO
MiAXOY Ta aHaji3y, a TaKOX SIKICHUIIBKY METOOJIOTII0 —
HaIBCTPYKTYpOBaHi iHTEpB’I0, #AKi OyI0 mpPOBEICHO
3 42 yyacHukamu 3 18 oOmacreii VYkpainu, a came:
NpencTaBHUKaMu oOiacHoro JlemapraMeHTY OXOpPOHH
3JI0pOB’ st (10 PECIIOH/ICHTIR), MpecTaBHUKAMU
obnacHoro JikyBajbpHOrO 3akmany (17 pecrioHmeHTiB)
Ta TpPeICTaBHUKAMHM TEPBUHHOI MEAMYHOI JOMNOMOTHU
(15 pecnionneHTiIB).

PE3YJIbTATH

[lin wac MmOCHIIKEHHS TMEPEIIKO Y PO3BHTKY
1] VYkpainm B yMoOBaXx CBOTOJCHHS BCIX YYacCHHKIB
JOCIUKEeHHST OyJ0 pO3AIeHO 3a perioHaMu. 3aXigHui
perion VYkpainm mnpeactaBuin JIbBiBchbka, PiBHEHCBHKa,
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Bonmuncbka, XMenbHHIIBKA, 3aKkaprnarchbka Ta BiHHHIIbKA
obnacti. Cxigauii perion — Jlonerpka o61acTh. [liBHIUHMIA
perion  mpencraBuwiu  JKutomupchka, — UepHiriBcbka,
Cymcbka Ta KwuiBchbka obOmacti. Bimnomimno, IliBneHHuit
perioH  mpexacTtaBuwiM — XEpCOHCbKA,  MUKOJAiBChKa,
Samopizbka Ta Opecbka o0Omacti, lleHTpanbHuici —
Yepkacoka, [lontaBchka Ta JIHImpomeTpoBChbKa 0O0JACTi.
3 KokHOi obnacti OynuM TpeJCTaBHUKH — OOJIaCHOTO
JHenapramenty oxoponu 31n0poB’st (10 pecnoHneHTiB),
o0rnacHoro JikyBaneHoro 3akiany (17 pecroHueHTIiB) Ta
MEPBUHHOT METMYHOT orioMord (15 pecroHIeHTIB).

Pecrionnenty 3axinHoro perioHy YkpaiHu, y KUIbKOCTI
15 ocib, cepen TepelIKOA y PO3BUTKY MEHEIKMEHTY
MAIiaTHBHO-XOCITICHOT ~ IOIOMOTH B~ YKpaiHi Ha3BaJM:
TPYIHOIII B IHTErpallii MaTiaTHBHOI JOIIOMOTH B 3aralIbHY
CHCTEMY OXOPOHH 37I0pOB’S (BIICYTHICTh YITKAX CTaHAAPTIB
Ta HOpPMaTuUBHUX AOKyMmeHTIB) (33,3 %, n = 5), HemocraTHE
¢inaHcyBaHHS cdepu mnamiatuBHOI gonoMoru (26,6 %,
n = 4), nedinuT criemiaicTiB Ta iX HEAOCTATHIO 00i3HAHICTH
mono ocodmuBocter Haganus [T (20 %, n = 3).

Pecionnentn  IliBHiyHOTO  perioHy  YkpaiHu,
y KimbkocTi 8 0cib, [0 TEepemKos  PO3BUTKY
YIPaBIiHCHKO-OpTaHi3alliiHuX MEXaHi3MIB TaliaTUBHO-
XOCITICHOT JTOTIOMOTH B YKpaiHi BiIHECIH: HEIOCTaTHE
¢inancyBanHsi cdepu mamiatuBHOi nonomoru (37,5 %,
n = 3), nmedimuT cHoemiamicTiB Ta iX HEIOCTATHIO
o0i3HaHicTh momo ocobmuBocTet Hamanus I1J] (25 %,
n = 2), TpygHOII B iHTErpallii majxiaTHBHOI JOMOMOTH
B 3arajbHy CHCTEMY OXOPOHH 370pOB’st (BiACYTHICTBH
YiTKUX CTaHAApTiB Ta HOPMATUBHUX JIOKYMEHTIB)
25 %, n = 2), HHU3BKYy MOTHBAIII0 MEIUYHUX
MpaIiBHUKIB, B TOMY 4YuCIi kepiBHUKIB 303, mpamroBaru
3 MajiaTUBHUMH HanieHTamu (25 %, n = 2).

[MpencraBuuku IliBIeHHOrO perioHy, y KiJIbKOCTI
9 oci0b, cepex mepemko y pPO3BUTKY MEHEIKMEHTY
IaJ1iaTUBHO-XOCITICHOI JIOTTIOMOTH B YKpaiHi BHOKPEMMIIH:
HenocrarHe (iHaHCYBaHHS c(epy MayiaTUBHOI JOMOMOTH
(44,4 %, n = 4), nediuuT crHemianicTiB Ta X HHU3BKY
o0i3HaHICTh 10M0 ocobmuBoctedt Hamanus [111 (44,4 %,
n = 4), HegoCTaTHE MarepiallbHO-TEXHIUHE 3a0e3MeueHHs
(33,3 %, n = 3), npobiemu 3 po3yMiHHSAM Ta MiTPHUMKOIO
po3ButKy cucremu I1J] 3 OOKy perioHaJlbHHX OpraHiB
BUKOHaBYOI Biagu (22,2 %, n=2).

Pecorgentn  CximHoro  perioHy  Ykpainw,
y KimekocTi 3 ocib, cepen mepemkon y 3abe3medeHHi
MATIaTUBHO-XOCITICHOI JIOTIOMOTH B YKpaiHi Ha3Baju:
HepmocTatHe (DiHAaHCYBaHHA cepy MalliaTUBHOI JOTTOMOTH
(66,6 %, n = 2), MapuIpyTH HaJiaTUBHUX MALEHTIB Ta iX
BiamaneHicTh Bix 3aknaniB Hamganus [111 (66,6 %, n = 2).

[MpencraBuuku LleHTpanbHOrO perioHy, y KUIBKOCTI
7 ocib, cepen NEpelIKOA Y PO3BUTKY MajliaTHBHO-
XOCHiHOT JIoNOMOTM B YKpaiHi BHOKPEMIJIM: HEIOCTATHE
¢inancyBanHst cdepu mnamiatuBHoi jgonomoru (57,1 %,
n=4), nedinuT crieniaiicTiB Ta iX HU3bKY 00i3HaHICTh 1010
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ocobmuBoctert Hamanusa I111 (28,5 %, n = 2), mpobiema
JOCTyITy 110 ehekTuBHUX 3HEOOMOr0UHX (28,5 %, n = 2).

Yerepo ocid (9,52 %), 3 umcia IpeACTaBHUKIB
[irigrOTO, CximHoro Ta IliBmeHHOTO perioHiB YkpaiHw,
3a3HAYMIIM, 10 TEPeHIKoJ0 y po3BuTky 1/ € BruuB
BHUKJIUKIB BIHHH.

Tpoe pecnongentiB (7,14 %), 3 ugucma
npencTaBHUKIB  3axigHoro Ta lleHTpampHOTO peTioHy
VYkpainu, 3a3Ha4Wid, 10 MEPEUIKOAU ISl MOKpalIEHHS
menemkmenTy [1/] B Vkpaini Ha JaHWii MOMEHT BiJICYTHI.

Henocraruio 1oiH(OPMOBaHICTh HaceJIeHH
LIOJI0 OCOOJIMBOCTEH HAaJaHHS Ta PO3YMIHHS IOHATTS
«TajiaTUBHA JONOMOTIa» 3arajoM sK Iepelmkoay y il
po3BUTKY BuOkpeMmwio 54,7 % (n = 23) pecHOHICHTIB;
0COOJIMBOCTI COLIIOKYJIBTYPHOTO CIPHUHUHSATTS YKpaiHISIMU
I six nepemikony Bkaszano 19 % (n = 8).

AUCKYCIA

OTxe, B pe3ynbrari MNpPOBEACHOTO JOCIIKEHHS
Oy/i0 BHOKpPEMJICHO HACTYIHI Hepemrkoan po3BUTKY [1X]I
B VYKkpaiHi, a came: TpyIHOIII B IHTerpamii MmaxiaTHBHOI
JOTOMOTH B 3arajlbHy CHCTEMY OXOPOHH 3I0POB’S,
HermocTatHe (iHaHCYBaHHS C(epH MaTiaTHBHOI JOIOMOTH,
nedinuT criermiaicTiB Ta iX HeAOCTAaTHIO 00I3HAHICTH MO0
ocobmmBoctei HanauHs 11/, HU3pKy MOTHBAIIII0 MEAWMIHNX
MpaIiBHAUKIB, B TOMY 4ucii KepiBHHKIB 303, mparioBati
3 TAJiaTUBHAMH MAali€HTaMH, HEJIOCTAaTHE MarepialbHO-
TeXHIYHEe 3a0e3redueHHs, MpoOieMu 3 pPO3YMIHHAM Ta
MATPUMKOIO po3BUTKY cucTtemu I1]] 3 00Ky perioHaIsHHX
OpraHiB BHKOHABYOi BIAAW, MAapHIPyTH MaJiaTHBHUX
MAali€HTIB Ta iX BiAJAJICHICTh Bia 3akiamgiB HamaHHs [1]]
Ta mpobiemMa HOCTYIy 10 e(QEeKTHBHHX 3HEOONIOI0YNX,
a TaKOXK BHOKPEMJICHO OCHOBHI 3 HUX (pHC. 2).

AmHani3z JiTepaTypHHX JDKepesl IPOJEeMOHCTpYBaB,
o ICHye cxoxicTh nepemikon B po3Butky I1X] mo
BchoMy cBiTy. Tak sk i VYkpaiHa, 3 HEIOCTaTHBOIO
o0i3HaHiCTIO 11010 ocoOnmBocTer Hamanus [IX]I, il
«IITBOBOT  ayIUTOPil» Ta MeXaHi3MIB  IOKpAIleHHS
HaJlaHHs MaliaTUBHUX MOCIYT 3imToBXxHynacs HimeuunHa,
sIKa PO3JUISE CHOUIBHO 3 HaMH 1 IpoOIeMy iMIIeMeHTallil
[X]J] B yci chepn XUTTERISUIBHOCTI KpaiHH, a TaKOX
COLIIOKYIBTYpHY cKiamoBy [S5]. JlocmimkeHHsI IpOBEICHI
B bpaswiii Takok JEMOHCTPYIOTh OIHMH 13 HACIHiAKIB
HEIOBHOLIHHOTO PO3YMIHHSI BCHOTO KOMILIEKCY HOCIYT,
SIKMA  3aKJaIcH0 B MaTiaTHBHO-XOCHICHY  JIOITOMOTY,
a came 30CepEINKCHICTh POJHUUIB MaTiaTHBHUX MAIli€HTIB,
a TaKOK CaMHUX MAIliE€HTIB JuIie Ha (i3UYHIA CKIAJ0BIH —
GI3UUHUX CcTpaXIaHHAX [9], THM caMuUM 3MIlIy€eThCs
akieHT 3 ocHoBHOi Meru IIX]] — mokpamieHHs SIKOCTI
JKUTTS, SIK CaMHUX MaliaTHBHUX TMAI[i€EHTiB, Tak 1X Cim’i,
poauyiB Ta Apy3iB. B Toi Wac MM CrocTepiraemo sk
MeIWYHa CrHiibHOTa JIaTHHCBKOT AMEpPUKH  BBaXKae
interpamito IIXJ[ B O KUTTEHIsUIBHICTE KpaiHU CBOIM
6e3mnocepenHiM 000B’s13koM [8].
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OCHOBHI nepewKoaU B NOKpPaLLEHHI
meHeaxmeHTty MNX/A B YKpaiHi Ha AYMKY
MeAUYHOI CNiIbHOTU

B HepocTtaTHe diHaHcyBaHHA M4,

B [ediumT cneuianictis

TpygHouw,i iHTerpauii M4 B cuctemy
OXOPOHW 34,0pOB'A

Bnaune BUKNIVUKIB BiliHM

B Ocob6MBOCTI COLiOKYIbTYPHOIO
CNPUNHATTS

B HepocTtaTHA NpoiHPOpMOBaHICTb
HaceneHHA

Pucynok 2. OcHoBHi nepemkoau B nokpameHHi menemxkmenTy IIX/I B Ykpaini Ha 1yMKy MeIU4YHOI CVILHOTH.

BinnoBigHo, OIHIEIO 3 TPUYMH, SAKi yCKIaTHIOIOTH
mutaHHs iHTerpanii [IX]I, € comiokymsTypHa CKiIamoBa.
BnacHe, 0COOMHBOCTI COIIIOKYJIBTYpHOTO  CIIPUHHSTTS
«TANIaTABY» Ta «CMEpPT» BHUOKPEMIIOIOTH B bembrii sk
OIHY 13 KIFOYOBHMX JIAHOK KAacKajy MNPUYUH Ha [UISXY
no possurky IIX]/] kpaimm [6]. Ilimxim >xutemiB Asii
00 AOIUIPHOCTI HAIlpaBICHHS MaJliaTUBHOTO TaIlieHTa
IO  CIIEIialli30BaHOTO  3aKJangy, CHPUHHATTI  HOTO
PIBHOZHAYHAM «3QJIMIICHHIO HAOMUHI» Ta MO30aBICHHS
oro BCiX Hamii Ha Oy)KaHHI TaKO)K MOXKHA BBaXKaTH
MIPOSIBOM HETIOiH(OPMOBAHOCTI JIFOACH IIOAO JOIUIEHOCTI
HaJIaHHA NAJIiaTHBHO-XOCHiCHOI gomomor [12]; mpoBeneHe
HaMH JOCIIKEHHS IEMOHCTPY€E TOTOXKHI BUCHOBKH.

BUCHOBKH

TakuM 4YMHOM, Hallle JTOCITI/PKEHHS II0Ka3ajo, II0
HU3BKHMI piBeHb 3BepHeHb 3a [1Jl B YkpaiHi, Ha IyMKY
eKCIIepTiB, OOYMOBJIEHHH HH3BKOIO IOiH(OPMOBAHICTIO
HaceneHHs 1mopo IIJI, a OCHOBHMMH mepelKogamu
po3Butky II/l €: HenpaBWJbHE TPaKTYBaHHS IIOHATTS
«majiaTUBHA [IOTIOMOTa» Ta 1i CKJIAJOBUX; MPOOIeMH
KOMyHiKalii, a came JOHEeCeHHs nauieHTam iHpopmaii
npo pouuteHicTs [1/1 Ta cBoewacHicTh 11 BUKOpUCTaHHS;
TPYAHOLLI B MDKIMCIMILTIHAPHIN CHiBIIpaL.

Pesympratn mpoBemeHHX HOCHiKEeHb y €Bpori
CBiguUaTh, IO HaceneHHs perioHy 3a IIJ[ 3BepraeThcs
MEPEeBAXHO JUIIE TIPH PO3YMIHHI HEMHHYYOI CMEpTi,
TOOTO TP 3aroCTPEeHHi, INPOrPEeCyBaHHI XPOHIYHOTO
3aXBOPIOBaHHA a00 301NBIICHHI KUTBKOCTI 3aXBOpPIOBaHB,
ki (QOpMyIOTh iHAWBIZyambHy KOMOpPOimHICTE (pi3Hi
CTaHH  3[0POB’s/3aXBOPIOBAaHHs, SKi  CIHIBICHYIOTBH
OJTHOYACHO B OJTHOTO TAITIEHTA).
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PesynpraTn Hamoro MOCIHIIKEHHS TaKOXK IOKAa3ajH,
o0 OKpiM MpoOieM HaJeXHOi MiATOTOBKM KanpiB Ta
HHM3bKOT 0013HAHOCTI HACEJICHHS 1010 MOXIuBocTel T1]1,
OCHOBHMMM IIE€PEIIKOJAMHU Y I PO3BUTKY € HEIOCTaTHE
(iHaHCYBaHHS CHCTEMH MANiaTHBHOI JOMOMOTH, NeiItuT
CIEIIaNiCTIB Ta TPYAHOWII B IiHTErpamii MaliaTHBHOI
JIOTIOMOTH B 3arajibHy CHCTEMY OXOPOHH 3/I0OPOB’SI.

00cioCeHb.
BKJIFOYAIOTh

Ilepcnexmueu nooanvuux
[lepcriekTBM  MOJANBIIMX  JIOCIIPKEHb
BUBYEHHS  NOIH()OPMOBAHOCTI  HaceleHHs  YKpaiHu
LIOJI0 AaCHEKTIB HaJaHHS MaJliaTHBHOI JONOMOTH Ta
BIOCKOHAJICHHS YIPABIIHCHKO-OPraHi3al[ifHUX MEXaHI3MiB
HaJIaHHsI TAJTIaTUBHO-XOCIICHOT OIOMOTY B YKpaiHi.

®IHAHCYBAHHSA TA KOH®NIKT IHTEPECIB

ABTOpH TapaHTYIOTh BIICYTHICTH (paKTHIHOTO abo
MOJKJIMBOTO KOH(TIKTYy 1HTEpeciB IIOAO0 pPe3yJbTaTiB
miei podoru. JKomeH 3 aBTOpiB HE OTPUMYBaB OyIb-SIKHX
BHHATOPOJ, sIKi MOTJIH O BIUIMHYTH Ha PEe3yIIbTaTH poOOTH.
Hana pobora BUKOHYBajach 0e3 TPaHTOBOI MiOTPUMKH,
B pamkax BHKOHaHHA HJIP «YmpaBmiHHS NIOACBKAMHA
pecypcaMy B yMOBaxX CHCTEMHHX 3MiH B OXOPOHI 3/I0OPOB’sI
B Ykpaini» Ne 0121U107806.

AOTPUMAHHA ETUMHUX HOPM

Jane nocnimkeHHsT Oylno NPOBEAEHO BiJIOBIIHO
JIO TIPUHITUIIB, BUKIAJACHUX y [eNbCIHKCHKIN AeKmapalrii.
Ilepen mouaTkOM JOCTIMKCHHS BCI YYaCHUKH OTPUMAIHU
BUYCPIHY iH(QOpPMAIIO PO METY, METOIH, MOXKJIHBI
pU3MKKA Ta MepeBarn ydyacTi. Y4acTb y JOCHIKCHHI
IpyHTYyBaJacsi Ha MPUHIMII  JOOPOBIUIBHOI  3romu.
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Y4acHUKM MajM IIpaBo y Oylb-SKUHA MOMEHT BiIMOBHTHCS BHUKIIIOYHO B paMKax I[IbOrO JOCHI/DKEHHS Ta Oyna
BiJl y4acTi 0e3 MOsSCHCHHS IPUYHH. y3arajbHEHa JUIsI TOJJAJIBIIOT0 aHAIII3y Pe3yJIbTAaTIB.
BigmoBimHo 10 HOpM KOH(imEHHIHHOCTI, Yyci
mani Oymm 3i0paHi Ta 0OpoOIeHI 3 NOTPUMAaHHSIM BHECOK ABTOPIB
HMHHOTO 3aKOHOJIABCTBA IONO 3aXHCTY NEPCOHANBHUX Coxon 0. BAB.CD
JMAHWX, BKIIOYAIOYM 3arajbHUA perIaMeHT 3aXUCTY
maanx (GDPR), mis 3a0esmedeHHs 3aXxwWcTy 0COOHCTOT IOpouxo T. IT.ACEF
iHpopmanii. VYcsa  iHdopMmamis — BHKOPHCTOBYBajacs
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Abstract

ANALYSIS OF EXISTING BARRIERS TO THE DEVELOPMENT OF PALLIATIVE AND HOSPICE CARE
FROM THE PERSPECTIVE OF THE MEDICAL COMMUNITY OF UKRAINE
Yuliia B. Sokol, Tetiana P. Yurochko

National University of Kyiv-Mohyla Academy, Kyiv, Ukraine

Introduction. Given the pace of population aging, the increase in the share of non-communicable diseases in the
mortality structure, and the variety of «combinations» of comorbid conditions, the population of a country needs
properly organized management of palliative and hospice care. The basis of the palliative care management system
consists of three key elements - infrastructure, personnel who provide it (medical, social, spiritual and other workers)
and patients who need it. Accordingly, in order to understand the strengths and weaknesses of this system, it is
necessary to study and analyze the opinions of each party.

Aim. To identify obstacles to the development of managerial and organizational approaches to palliative and hospice
care in Ukraine according to the medical community.

Materials and methods. The study is single-stage (cross-sectional); methods of a systematic approach and analysis
were used, as well as qualitative methodology - semi-structured interviews conducted with 42 participants from
18 regions of Ukraine.

Results. We obtained the following results: the main obstacle to the development of palliative and hospice care
management was identified by representatives of the Western region of Ukraine, 15 people, as difficulties in
integrating palliative care into the general healthcare system (lack of clear standards and regulatory documents)
(33.3%, n = 5); representatives of the Northern region of Ukraine, 8 people, representatives of the Southern region,
9 people, representatives of the Eastern region of Ukraine, 3 people, and representatives of the Central region,
7 people, as insufficient funding for the palliative care sector, 37.5% (n = 3), 44.4% (n = 4), 66.6% (n = 2), and 57.1%
(n = 4), respectively.

Conclusions. The main obstacles to the improvement and development of palliative and hospice care management in
Ukraine are the lack of awareness among society - the medical community and the population in general - regarding
the features of palliative care, its feasibility and mechanisms for ensuring it, the peculiarities of the socio-cultural
perception of «palliative» and «death», insufficient funding of the palliative care system, a shortage of specialists, and
difficulties in integrating palliative care into the general healthcare system.

Keywords: palliative care, palliative patient, palliative-hospice care management, hospice

Received: 11.12.2025
Accepted: 6.02.2026

Kniniuna ta mpodinaktnyna MegunuHa, Ne 2 (48) /2026 27



KJ/ITHIYHA MEJUILIMHA

UDC 616.8-009.7:612.821:615.847
https://doi.org/10.31612/2616-4868.2.2026.04

EFFECTIVENESS OF THRESHOLD-LEVEL VAGUS NERVE STIMULATION
IN MODULATING PSYCHOEMOTIONAL STATES

Yaroslav Gachshenko', Assel Zhadigerova®®, Nickolai Vysokov', Yelena Kuzembayeva®, Jodo Miguel Alves Ferreira®,

Boris I. Palamar?, Sergii V. Tukaiev'*

BrainPatch Ltd, Dublin, Ireland

2Bogomolets National Medical University, Kyiv, Ukraine
SUniversity of Coimbra, Coimbra, Portugal

“Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
SAl-Farabi Kazakh National University, Aimaty, Kazakhstan
SRehabilitation Center «Meirim», Almaty, Kazakhstan

Abstract

Introduction. Vagus nerve stimulation (VNS), both invasive and non-invasive, has demonstrated
significant effects on emotional states in various psychiatric and neurological disorders, with evidence
supporting its role in improving mood, reducing anxiety, and enhancing overall quality of life. Despite
demonstrated effectiveness, non-invasive vagus nerve stimulation has a set of shortcomings and unsolved
technical problems.

Aim. We aimed to examine an individual threshold of vagus nerve stimulation for minimizing the negative
impact of everyday job-related stress.

Materials and methods. A total of 14 volunteers, 40 + 13.75 years, were recruited for the study.
We used a combination of pleasant meditative classical music and a slow bi-polar wave of non-invasive
transcutaneous electrical stimulation of the auricular area (BrainPatch platform for non-invasive
stimulation). The set of 7 neuromodulation sessions was performed during staff work hours. Psychological
testing included State and Trait Anxiety (STAI), psychological stress level (PSM-25), severity of emotional
burnout (MBI), depressive symptomatology (IDS), generalized anxiety (GAD-7), and experienced positive
and negative emotions (PANAS).

Results. VNS leads to significant decreases in depression, generalized anxiety, and State Anxiety scores.
Due to the large variability of the data and a generally fairly low level of burnout in the sample, the
detected changes were not statistically significant. Our data indicate that the first signs of improvement in
psychoemotional state (decrease in Negative Affect scores and the increase in Positive Affect) are observed
after three sessions of threshold stimulation, with improvements maintained at follow-up for the final day.
Conclusions. The proposed approach to selecting an effective stimulation regimen proves its validity.
An individual threshold has demonstrated significant therapeutic effects of taVNS on emotion regulation,
depression, and anxiety. BrainPatch non-invasive stimulation technology demonstrates potential
for reducing depression symptoms, anxiety, and improving mood, making it a promising intervention
for individuals experiencing stress and burnout.

Keywords: vagus nerve stimulation, emotional burnout, depression, anxiety, emotions

INTRODUCTION

Large proportions of populations in various
countries report high levels of stress, anxiety, and
depression, with rates reaching up to 26.4% for depression
of US adults [1], 19.2% for depression, 16.5% for anxiety,

28

and 11.2% for stress in the elderly population globally [2].
Notably, stress prevalence in the United States is
75%, the United Kingdom 74%, and Brazil 70%, with
substantial regional and demographic differences observed
within countries [3, 4, 5]. A substantial proportion of
individuals with depression remain untreated, with
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significant variation across populations and countries.
Treatment coverage for major depressive disorder
(MDD) is low globally, with only 20-51% of individuals
receiving treatment across 84 countries [6, 7]. In high-
income countries, the rate of untreated major depressive
disorder among diagnosed patients ranges from 21% to
32%, while in the UK, studies including undiagnosed
individuals report rates as high as 62-77%. In Italy, 29%
of MDD patients are untreated, and in Hungary, the rate
is 55-60% [8]. Moreover, even for those who get treated,
studies report that up to 30%-40% of patients with major
depression do not respond to typical antidepressant
medications and are considered treatment-resistant [9, 10].

Solving the problem of treatment-resistant mental
disorders requires new approaches. Vagus nerve stimulation
(VNS), including both invasive and non-invasive
(transcutaneous auricular VNS, taVNS) approaches, has
been increasingly used as a treatment for mental and
mood disorders, particularly major depressive disorder
and treatment-resistant depression, with some studies
reporting increasing response rates over time [11, 12].
Transcutaneous  vagus nerve stimulation (tVNS),
when combined with medication, leads to significant
reductions in anxiety scores in patients with generalized
anxiety disorder (GAD) [13]. VNS can produce acute
and sustained improvements in anxiety symptoms in
treatment-resistant cases of obsessive-compulsive disorder
(OCD), panic disorder, and post-traumatic stress disorder
(PTSD) [14, 15]. Studies reported that taVNS significantly
reduces anxiety scores and physiological markers (e.g.,
salivary cortisol) in the elderly, university students, and
healthcare workers [16, 17].

The efficacy of VNS is highly dependent on the
adjustment of stimulation parameters such as current
intensity, frequency, and duration. Moderate intensity
and frequency often yield optimal results, with both
lower and higher intensities being less effective due to an
inverted-U relationship between stimulation intensity and
neuromodulatory activation. The temporal dynamics of pulse
delivery (e.g., continuous vs. burst) also significantly affect
outcomes, with continuous or precisely paired stimulation
enhancing efficacy [12, 18, 19]. At a given frequency,
taVNS has shown changes in brain connectivity relevant to
depression, while threshold-level stimulation is associated
with autonomic and affective improvements [20, 21, 22].
Further research is needed to identify the influence of
stimulation parameters and find optimal and standardized
treatment protocols while considering medical history for
mental and stress-related disorders.

AIM

In summary, the aforementioned evidence demonstrates

- a consistently high prevalence of stress, anxiety,
and depression across countries and populations, with
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rates further elevated by crises and among vulnerable
groups,

- depending on the definitions and criteria used,
the rate of treatment-resistant depression (TRD) in
patients is converging around 20-40% of patients with
depression,

- taVNS is a promising, non-invasive alternative
with growing evidence for efficacy in major depressive
disorder (MDD) and TRD,

- the efficacy of VNS is linked to stimulation
parameters.

Considering all of the above, we aimed to explore
the influence of the adjustment of stimulation parameters
for optimizing therapeutic outcomes and minimizing side
effects.

MATERIALS AND METHODS

Sample

A total of 14 participants, employees of the
Rehabilitation Center «Meirrim» (Almaty, Kazakhstan,
https://rcmeirim.kz/) were recruited in the study (13
female and 1 man, mean age = 40 + 13.75 years);
however, the final sample included 12 participants
owing to the exclusion of data from 2 individuals due
to incomplete psychological testing. All participants
were active clinic staff who continued their regular work
routine throughout the study. The sample represented
a single experimental group (a within-subject design with
repeated measures, without a control group).

Participants provided written informed consent
before the study, following the Declaration of Helsinki,
with explicit communication about the investigational
nature of the study and adherence to institutional and state
guidelines. The exclusion criteria were individuals with
major psychiatric disorders requiring daily medication,
manifestations of cognitive impairment, and those taking
psychoactive medication, drugs, or alcohol.

Procedure

The study was conducted according to a protocol
involving 7 neuromodulation sessions delivered once per
day, in the morning hours, for seven consecutive working
days for 3 minutes and 20 seconds using the BrainPatch
device. Psychological testing was carried out on the first
(«0») and last («7+1») days of the study. The experienced
emotions (PANAS) were measured throughout, on each
day of stimulation as well as the first and the last days of
the study to track daily emotional dynamics.

Stimulation Procedure

The BrainPatch® e-Meditation® device was used
(Fig. 1, https://www.brainpatch.ai/). A mobile neuro-
headset combines simultaneous acoustic (sound) and
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current stimulation with electrodes placed behind the ears,
all controlled via a mobile application. The stimulation zone
included the mastoid area involving the auricular branch of
the vagus nerve (ABVN) at the tympanomastoid fissure.
Electrical stimulation parameters were individually adjusted
for each participant within a safe range of 0.2-1.6 mA to
just above their sensitivity level («Personalization» protocol

on BrainPatch® App for i0S). A series of waveforms with
personalized maximum zero-to-peak amplitude and a wave
frequency of 0.1-0.5 Hz were delivered over 3 minutes and
20 seconds as the intervention («e-Meditation» protocol).
Participants were instructed to close their eyes, relax and
the stimulation was accompanied by relaxing piano music
delivered through the same headset.

Figure 1. BrainPatch™ device.

PSYCHOLOGICAL TESTING
Symptoms of Burnout

In order to diagnose occupational burnout, we used
the 22-item Maslach Burnout Inventory (MBI). The MBI
comprises three core components: emotional exhaustion,
feelings of being emotionally overextended and depleted
(EE, the 9-item scale), depersonalization, detachment or
impersonal response toward work and others (DP, the 5-item
scale), and reduced personal accomplishment, feelings of
incompetence and lack of achievement at work (PA, the
8-item scale). Personal accomplishment and job-related
outcomes are closely linked, with multiple factors such as
achievement motivation, job attributes, feedback, social
support, and professional identity playing significant roles.
Emotional exhaustion is significantly associated with factors
such as job demands, work-life conflict, lack of workplace
support, and coping strategies. Higher scores in emotional
exhaustion and depersonalization, and lower scores in
personal accomplishment, indicate greater burnout.

Personality and mental health variables

The Lemur-Tessier-Fillion Psychological Stress
Measure (PSM-25) (adapted by N.E. Vodopyanova) was
used to evaluate subjective stress and perceived tension
on an 8-point Likert scale ranging from 25 to 200 points.
PSM-25 measures 3 levels of stress: Low stress (<14),
Moderate stress (14-26), and High stress (>27).

The 30-item Inventory of Depressive Symptomatology
(IDS) assesses the severity and dimensions of depressive
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symptoms. IDS measures the severity of depression, ranging
from none (0-13), mild (14-25), moderate (26-38), severe
(39-48), to very severe (49-84).

The Generalized Anxiety Disorder-7 (GAD-7) is
a seven-item self-report questionnaire assessing anxiety
symptoms over the past two weeks. GAD-7 measures 5
levels of anxiety ranging from minimal (0-4), mild (5-9),
moderate (10-14), to severe anxiety (15-21) as a persistent
and pervasive disorder characterized by unfocused worry
and anxiety across various settings without connection
with recent stressful events.

The State-Trait Anxiety Inventory (STAI, adapted
by Yu. Hanin) assesses the level of anxiety on the basis
of the 4-point Likert self-assessment scale (high, medium,
low anxiety). The STAI consists of two subscales: State
Anxiety (reflecting temporary, situational anxiety)
and Trait Anxiety (reflecting a stable predisposition to
anxiety). These theoretically independent subscales
include items covering behavioral, cognitive, emotional,
and physiological aspects. Scores for State and Trait
Anxiety range from 20 to 80 each, with higher scores
indicating higher levels of Anxiety: Low Anxiety (20-37),
Moderate Anxiety (38-44), and High Anxiety (45-80).

The 20-item Positive and Negative Affect Schedule
(PANAS) was used to measure two primary dimensions of
affect: positive and negative, experienced emotions during
a specified timespan. The PANAS consists of 20 items, with
10 items each for Positive Affect (PA) and Negative Affect
(NA). Respondents rate each item on a 5-point Likert scale
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(from 1 = very slightly or not at all to 5 = extremely), with
total scores for each subscale ranging from 10 to 50.

All questionnaires were standardized and validated.
Written  instructions were provided before testing,
and completion time was not limited (approximately
10-15 minutes per form).

Statistical data analysis

The processing of the statistical data was performed
using IBM SPSS Statistics for Windows (version 15.0).
Comparisons of paired samples from the same population
were performed using the nonparametric Wilcoxon
signed-rank test. We used the significance level (p < 0.05)
to determine whether a result is statistically significant.

RESULTS

Side effects and sensations

Stimulation parameters for non-invasive VNS were
set at just above the individual’s perceptual threshold —
the threshold of sensation, based on participant ratings of
subjective perception. This approach aims to maximize
comfort and minimize discomfort during stimulation. The
reported sensations of light-headedness and slight dizziness
due to the vestibular component of the stimulation are
generally perceived as pleasant and are not reported as
adverse side effects. The taVNS is generally rated as safe and
well-tolerated; no serious adverse events were reported in
this study, nor in the literature to the best of our knowledge.

Psychoemotional State
Burnout and Stress symptoms

The distinctive features of this study were its
targeted sample (or rather, its approach to selecting study
participants) and its location. Participants were healthcare
facility staff with experience in emotionally charged
personal interactions with patients. The results of pre-
modulation psychological testing served as the basis for

further analysis of Vagus Nerve Stimulation (VNS) effects
and also made it possible to assess the impact of job
conditions on the mental well-being of employees.

Before neuromodulation sessions, the emotional
exhaustion and depersonalization were under development
in 41.67% (n = 5) of the participants. The reduction of
personal achievements was formed in 16.67% (n = 2) of
the participants, and in 25% (n = 3) of the participants
was under development. The testing that followed the
stimulation has revealed a trend towards improvement.
Both emotional exhaustion and depersonalisation scores in
affected individuals were reduced by 31.56% and 68.57%
respectively, so that almost all of them no longer met the
criteria. The personal accomplishment score was reduced
by 6.4% on average, which is a trend towards improvement,
and the integral burnout index average was lower (9.68%).
However, due to large variability of the data and a generally
fairly low level of burnout in this sample or due to the high
variations in the baseline, the observed trends were not
statistically significant at p< 0.05 threshold.

Depressive Symptomatology

VNS led to significant decreases in depression scores.
IDS scores were reduced by 65.16% on average (p =
0.0186) (Table 1). The depression scores were reduced
in 83% of participants, and moreover were significantly
reduced by more than 5 points in 5 participants.

Anxiety and Mood

Our data suggest that the threshold vagus nerve
stimulation reduces generalized Anxiety (GAD-7)
scores (—52.22%, p = 0.0128) (Table 1). The generalized
anxiety was reduced in 75% of participants. Mean
State Anxiety scores dropped from 30.25 at baseline to
26.67 at one week in our study (—11.84%, p = 0.0186).
Reduction in State Anxiety (STAI) was observed in 83%
of participants, the Trait Anxiety approached statistical
significance with a reduction observed in 75% of
participants (Table 1).

Table 1
The Cumulative Effect of VNS on Psychoemotional State
Psychological testing Protocol testing
first (“0") day | last (“7+17) Significance
. . irs ay |las + ay| Jevel
Questionnaires Scale, subscale of the study of the study (p)
emotional exhaustion 13.33+6.33 11.91+£5.79 0.540
depersonalization 4.5+3.58 3.08+2.19 0.209
Maslach B t 1 t MBI - -
aslach Bumnout Inventory ( ) reduction of personal achievements 37.5£7.94 39.9246.13 0.308
integral index 0.62+0.16 0.56+0.12 0.209
Psychological Stress Measure (PSM-25) |subjective stress and perceived tension 66+21.6 59.83+18.57 0.308
Inventory of Depressive Symptomatology [ severity and dimensions of depressive 145848 33 95461 0.019
(IDS) symptoms
Generalized Anxiety Disorder-7 (GAD-7) | anxiety 3.83+4.13 1.83+£2.24 0.013
. . State Anxiety 30.25+6.42 26.67+5.12 0.0376
tate-Trait Anxiety I t TAI
State-Trait Anxiety Inventory (STAD e ety 37.17+7.84 33.546.80 0.099
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Our data on the VNS-induced mood changes is
consistent with the results of other groups [23, 24] — VNS
treatments led to substantial decreases in Negative Affect
(NA) scores (—56.31%, p = 0.0033) and a significant

increase in Positive Affect (PA) (PANAS) on the third
day after the stimulation (+105.14%, p = 0.0117), with
improvements maintained until follow-up for the final day

(Fig. 2).

PANAS, experienced emotions

DAY D DAY 1 DAY 2 DAY 3

—+—Paositive Affect

Figure 2. The cumulative effect of VNS on experienced emotions.

DISCUSSION

Transcutaneous auricular vagus nerve stimulation
(taVNS) is shown to be effective in reducing stress, and in
this pilot study, we aimed to investigate the role of the optimal
stimulation parameters in the efficacy of the intervention.

To some extent, our obtained data coincide with
previously conducted studies. The normalizing effect
of VNS on the psychoemotional state was manifested
in the improving mood and reducing job-related stress,
emotional burnout and their components of emotional
burnout, such as depersonalization and reduction of
personal achievements, as measured by the Maslach
Burnout Inventory [25, 26]. Emotional exhaustion is
linked to reduced vagal function and heart rate variability
(HRV) [27]. Prolonged positive effect on burnout
symptoms [25] is thought to be mediated by shifting the
sympatho-vagal balance toward functional optimum and
increasing vagus-mediated heart rate variability [26].

The observed statistically and biologically significant
reduction in depression scores is consistent with data
from previous studies [28, 29, 30], where the depression
scores were significantly reduced in some participants, but
not others, reflecting the complexity and heterogeneity of
depression.

Current scientific evidence indicates that VNS,
including transcutanecous and invasive approaches, can
produce sustained reductions in anxiety levels over the
long term, particularly in individuals with treatment-
resistant anxiety disorders, trauma-related conditions and
Generalised Anxiety Disorder [13, 14]. In our case, the use
of an individual threshold shows the effectiveness of VNS.
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Previous studies have established that vagus nerve
stimulation (VNS), particularly through non-invasive
methods like transcutaneous auricular stimulation
(taVNS/tVNS), modulates various aspects of emotional
processing, recognition, regulation, and mood. taVNS
enhances cognitive emotion regulation, including the use
of cognitive reappraisal, and modulates activity in brain
regions critical for emotion regulation, such as the anterior
cingulate and medial prefrontal cortex [31, 32]. taVNS
has been shown to boost positive mood after effortful
tasks and may facilitate mood recovery, potentially by
modulating interoceptive feedback and reducing stress
responses [23, 24]. Our data are consistent with the
literature showing the beneficial and maintained effects of
taVNS on both — the positive affect and the negative affect.

Taking into account all of the above, our approach
to selecting an effective stimulation regimen proves
its validity. An individual threshold has demonstrated
significant therapeutic effects of taVNS on emotion
regulation, depression, and anxiety.

CONCLUSIONS

BrainPatch non-invasive stimulation technology
demonstrates potential for reducing depression symptoms,
anxiety, and improving mood, making it a promising
intervention for individuals experiencing burnout. Such
interventions tailored to individual thresholds are safe,
well-tolerated, and provide a non-pharmacological
alternative for mental and stress-related disorders.

Perspectives for further research. The efficacy
of taVNS stimulation is strongly linked to stimulation
parameters. Both invasive VNS and taVNS require
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parameter tuning for maximal efficacy and tolerability.
Future research should focus on optimization and
personalization of VNS/taVNS stimulation parameters,
including adaptive protocols and biomarker-guided
approaches. Our future plans include longitudinal studies
tracking mental health trajectories across VNS stimulation.
The development of closed-loop systems and real-time
monitoring for individualized therapy is the next step.
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Beryn. Ctumynsuis 6sykarodoro HepBa (BHC), sk iHBa3uMBHa, Tak i HeiHBa3WBHA, NMPOAEMOHCTpPyBasia 3HAYHUHI
BIJIUB Ha €MOIiliHi CTaHU NpPHU Pi3HUX MCUXIYHUX TAa HEBPOJIOTIYHUX pO3JaJax, 3 J0Ka3aMy, L0 MiATBEPIKYIOTb il
poJib y NMOKpallleHHI HAacTpolo, 3MeHLIeHHI TPUBOXXHOCTI Ta MiABUILEHHI 3arajbHOl AKOCTI »XUTTA. He3Bakarouu
Ha [pPO/EMOHCTPOBaHY e(EeKTHUBHICTb, HeiHBa3WBHA CTHUMYJALiA O6JyKalYoOro HepBa Mae€ HU3KYy HeAOJIKIB Ta
HEeBUPIIIEeHNX TEXHIYHUX MPOGIEM.

Meta. Mu Manu Ha MeTi JOCAIAUTH iHAMBiAyanbHUU mopir cTumyssAnii 6ykaodoro HepBa Ajs MiHimisanii
HeraTUBHOTO BIUIMBY I[0JleHHOT'0 CTPecy, TOB’I3aHOTO0 3 pO60TOI0.

Marepiasnu Ta Metoau. [lna jocnimxeHHs 6yno 3anydeHo 14 pgob6poBosibliB Bikom 40 * 13,75 pokiB. Mu
BUKOPHUCTOBYBaJIM KOMOiHAIil0 NMPUEMHOI MeAUTATHBHOI KJIACUYHOI My3WKH Ta INOBibHOI 6imosisspHOi XBHUI
eJIeKTPUYHOI HeiHBa3WBHOI TPAaHCKyTaHHOI cTUMYyJsALii BymHoi o6JacTi (matrdopma BrainPatch ps1s HeiHBazuBHOL
crumysnii). Ha6ip i3 7 ceaHciB Helpomoaynanil mpoBogUBCA MiJ Yyac po6oyux rofuH nepconaiy. Ilcuxosnoriune
TeCTyBaHHsl BKJ/IIOYaJ0 TPUBOXKHICTb, NOB’s3aHy 3i cTaHOM Ta pucaMu xapakTepy, STAI; piBeHb NCHUX0JIOTiYHOTO
ctpecy, PSM-25; TsxkicTh eMouiiiHoro BuropaHHs, MBI, pgenpecuBHy cumntomaTuky, IDS, reHepasizoBaHy
TPUBOXHIicTb, GAD-7, Ta nepeuTi No3UTUBHI Ta HeraTUBHI eMoliii, PANAS.

Pe3ynbraTu. Yepe3 BesMKy BapiaGesbHICTh JaHUX Ta 3arajioM JOCHTb HU3bKHUHI piBeHb BUTOpaHHs y BHUOGipi,
BUABJEHI 3MiHM He OyIM CTaTUCTUYHO 3HavyymwuMmu. BHC npusBoguTb [0 3HAYHOro 3HM)KEHHS IOKa3HHUKIB
Jenpecii, reHepaJi30BaHOI TPUBOXKHOCTI Ta TPUBOXKHOCTI Yyepe3 cTaH. Haui fAaHi cBifyaTh Npo Te, 10 Nepili 03HAKU
MOKpallleHHs] TICUX0EeMOIIIHHOro CTaHy (3HM)KEeHHsI MOKa3HUKIB HeraTUBHOI0 apeKTy Ta 30i/bLIEHHS MO3UTUBHOTO
adekTy) crmocTepiraroTbcsi Micas TPbOX CEAHCIB MOPOroBOI CTUMYyJsALii, MPUYOMYy MOKpalleHHs1 36epiraroTbCs
MNpOTArOM OCTAaHHBOTO JHS CIOCTepeXKeHHsI.

BHCHOBKHU. 3ampomoHOBaHMH MiAxis [0 BUGOpPY eQeKTHUBHOTO peXHMYy CTUMYJALii JOBOAUTbL CBOIO
OOI'PYHTOBAHICTh. IHAMBIIya/IbHUN HOpPIr MPOJEMOHCTPYBAaB 3HAYHUM TepaneBTUYHHUH BIUIMB taVNS Ha peryssniro
eMOLlii, Jemnpecito Ta TPUBOXKHiCTb. TexHoJsoria HeiHBa3WBHOI cTuMyJsAlil BrainPatch memoHcTpye mnoTeHmianx
JUIsl 3MeHIIeHHs CUMNTOMIB Aenpecii, TPUBOXHOCTI Ta MOKpaLleHHs HACTpoo, L0 po6UTH Ii NMepcrneKTUBHUM
BTPYy4YaHHAM AJIs J10Jel, AKi BiAUyBalOTh CTpeC Ta BATOPaHHS.

Kamwouoei caosa: ctumyisiisi 6JiyKalouoro HepBa, eMoLiifHe BUTOPaHHS, Aelpecisa, TpUBOra, eMonii
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XIPYPTIYHE NIKYBAHHSA PELIMAWUBY NAXBWUHHOI FPUXI NICNSA

ANOMNACTUKN

Ceprinn M. Miotposny’, K0pin A. Llapynbkos?, Mukona C. BecegiHcbkuiA'

"HaujoHanbHuin MeguyHuii yHiBepeuTeT iMeHi O. O. Boromonbus, M. Kuis, Ykpaia
2KomyHarnbHe HekomepLiiHe nignpuemctBo «KniHiyHa nikapHs Ne 15 Moginbcbkoro paiioHy M. Kuesay, M. Kuis, Ykpaina

3aXBOPIOBaHHAMM,
A0pOCJIoro  HaceJICHHS,

Pe3rome

Bceryn. PesynbTaTu XipypriyHoro JikyBaHHsSI NaxBHHHUX TPMXK CBijyaTb NpPO CYTTEBUH Mporpec
B JIIKyBaHHI JlaHOI NaToJOrii, 3aBASAKU BIPOBA/XKEHHIO aJONJIACTUKM Ta JIaNApOCKOMIYHUX OmNepaLjii.
Pa3zoM 3 TUM, YacTOTa pelu/UBiB NaXBUHHOI IPUXKi Mic/Id aJONJACTUKU IPU MepBUHHIN repHioniacTUi
ckaagae 1,5-11,6%, a mpu noBTopHIH 3,5%-22%, 1110 BUKJIMKAE 3aHETIOKOEHHS.

MeTta. [lizBuIUTH edeKTUBHICTh XipypriYHOTO JIIKYBaHHSl MAI[iEHTIB 3 pPeNUJWBHOI MaxBUHHOIO
IPUKEI0 LIJISIXOM BUBYEHHS IPUYMH BUHUKHEHHS PEU/IUBY Ta BUOOPY NATOr€HETUYHO OOIPYHTOBAHOIO
cnoco0y oneparii.

Marepiaau Ta Metoau. B po6oTi nmpejcraBiieHi pe3ysabTaTH XipypriyHoro JikyBaHHsA 125 mamieHTiB
3 pelMIUBHOI0 MaxXBUHHOK IpPHKel BikoM Bif 21 mo 79 pokiB. 3rigHo kiacudikarii 3a Campanelli G.
penuauBHI Koci naxBuHHI rpuwxi R1 6ynu y 60 (48%), npsami R2 y 51 (40,8%), Ta R3 y 14 (11,2%)
nanieHTiB. Penquaus rpmxkiy 26 (20,8%) nanieHTiB BUHUK B epUIMH PiK Mic/is BUKOHAHHS aJIONJIACTUKH,
y 52 (41,6%) uepe3 2 poky, y 47 (37,6%) 4epe3 3 poku. [Ipu BUGOpi criocoby peKoHCTPYKLil IaXBUHHOTO
KaHaJly KepyBa/IuCh pekoMeHaniamMu EHS.

PesyinbsTraTu. BUAB/IEHO, 110 OCHOBHMMHM NPUYMHAMH IOBTOPHOIO PELMAMBY NAXBUHHOI TPUXKI Hic/s
BiIKpUTOi asomiacTuku 3a Lichtenstein Ta TAPP Oysnu: HefoTpuMaHHS METOAWKH PO3TALIyBaHHS
i ¢ikcanii iMmanTaTa, ki cnpusiiiv py6reBo-aTpodiyHUM 3MiHaM M’I30BO-allOHEBPOTHUYHHUX CTPYKTYP
IIaXBUHHOT0 KaHany y 62,4% nauieHTiB, Ta HeZJOCTAaTHE IePEKPUTTS IPHUKOBUX BOPIT IMIIJIAHTOM MaJsIOro
po3Mipy y 34,4% nauieHTiB. [Ipu penuausi R1 i R2 micas cnoco6y Lichtenstein BukonyBaiu TAPP, 3a
YMOBH BiJICYTHOCTi yCK/IaZHEHb Bif momepeAHboi onepanii, ki moTpe6yBasu peBisii Micus iMmiaHTamii.
[Ipu peruvBi mic/s BiIKPUTOI a/10MJIaCTUKY, KOJIM HEOOXiAHO OYJI0 pOGUTH peBi3ito MaxBUHHOTO KaHAJY
JUIsT BUJlaJleHHsl iMIIJIaHTOBAHOI CITKM a60 NMpOBeJeHHs] HEBPOJIi3y, BUKOHAJU IJIACTUKY 3a Lichtenstein.
[Ipu peuupusi nicis TAPP BukoHasu asorepniomsiacTuky 3a Lichtenstein. [Ipu R3 i3 3pyiiHOBaHOM0O
3a/IHbOI0 CTIHKOI0 NMAaXBUHHOTO KaHa/ly BUKOHAIW BiAKPUTY NpenepUTOHEeaJbHY aJl0pTePHiONJIACTHKY.
B micnsionepauiiiHoMy mnepiofi yckyiaJHEHHs 3amajJbHOTO xapakKTepy crocrepiraguck y 10 (8%)
nanieHTiB. Biggasneni pesysnbraTy JiKyBaHHSI BUBYeHi y 124 nanieHTiB B cTpokd Big 1 no 5 pokis.
Penuzaus rpuxi BUHUK y 1 (0,8%) mawieHTa, AK pe3y/IbTaT HArHOEHHS PaHU.

BucHOBKHM. [lokpalllaHHs pe3y/bTaTiB XipypriyHoro JiiKkyBaHHS NMALi€EHTIB 3 IaXBUHHUMHU IPHXKAMU MOXKe
OyTH JJOCITHYTO LIJISIXOM iHAWBIIyaJIbHOrO0 BUOOPY Cy4acHOr0, NAaTOTEHETUYHO 0GI'PYHTOBAHOTO CIIOCOOY
aJIOTePHIONJIACTUKHU TA TEXHIYHO BipHOT0 BUKOHAHHS CaMoi onepaliil.

Kamwuoegi cno0ea: maxBUHHI rpukKi, penuAUBHI NMaxXBUHHI IpHXKi, ajJoIJIacTHKa, BUOIp cmocoly
oneparii, nposieHoBa citka, TAPP

BCTYN Hall9acTiIUM  OIEPaTUBHHM  BTPYYaHHSIM
B abpgominampHii  xipyprii [1]. Cepen
YacTOTH TPMX IKMBOTA TIAXBHHHI TPHXKI
omuseko  70%,

rpmwki  (PIIT)

I'prki s)KMBOTA € HANUIOIIUPEHIIIMMH XipypPriYHUMHA
BOHM 3ycTpidalotbess y  4-5%

0 pPOOHUTH TIePHIOMIACTUKY 10-15% [2].

KniniyHa Ta npodinakrtnyna meaunnna, Ne 2 (48) /2026

(10-21%)
3arajibHoOi1
CKJIa[lal0Th
B TOMy YHCII pPCHUAWBHI ITaXBUHHI
Pesynprarn  nmikyBaHHS



KJ/ITHIYHA MEJUILIMHA

naxpuaHux rpwx ([II') 3anumanucs He3aA0BUTBHUMU
yepe3 BENHMKY KUIBKICTh penuamBiB. Tak, dacrora
peUMAMBIB  MiCHs TEPBHHHOI TUIACTUKU MaxBHHHOIO
kaHany (I1K) tpamuuiiinumu criocobamu 3Haxomuiacs
B Mexax 5,7-25%, a micnsa omepaui 3 mpusoxy PIII
csrana Bix 15 no 36% [2, 3]. [IpoGnema peruauBy rprk
BHMAaraja KPHTHYHOTO aHaJi3y KIACHYHUX CIIOCO0IB
TepHIOIJIACTHKH, SIKI 3aCTOCOBYBAJIMCS [yl JIIKYBaHHS
narienTiB 3 [T, i momryky OLTBII HATIHHUX CIIOCOOIB.

[TepennoMHMM KpOKOM B XipypriuHomy JiikyBauHi [1I7
Oyno BupoBamkerns 1984 Lirchtenstein HOBoro mpuHIHITY
NaxBUHHOI TepHIOIUIACTUKK Oe3 HATATy TKaHUH — «tension
free». BuxopucraHHs wLi€i METONUKH, sKa Hepexdadae
3akputTs Aedexry nua I1K moninpomniieHoBoO CiTKoO 03
HaTATy TKaHUH, JJAJI0 3MOTY 3MEHIINTH YacTOTY PELHINBIB
3 25-36% mo 1,5% [4, 5, 6]. Lle OyB peBomromiiHMit
MIEpeBOPOT B TEPHIONOTI], MPUHLMUII TePHIOIUIACTUKU 0e3
HATATY TKaHWH CTaB 3aCTOCOBYBATHCS IPH JIIKYBaHHI BCIX
BHUJIIB IPHK )KUBOTA.

3a ocTaHHI JAeCATHUPIYYS, 3aBISKHA BIPOBAKECHHIO
«OE3HATHKHOT» BiJIKpUTOT Ta JIarapoCKoIi4HO
QJIOTEPHIOIJIACTHKY, JOCATHYTO 3HAaYHOTO IIPOTrpecy
B xipypriunomy nikyBanHi [II, 30kpema 3mMeHmIMIach
4acToTa TicIsionepainHux YCKIIaTHEHb Ta
perauBiB [5, 6, 7]. B Toii ke dac XipypriduHe JiKyBaHHS
PIII, He puBIAYNCH HA BUKOPHUCTAHHS BIIKPUTHX
1 JamapoCKOMIYHUX  omepamiid, CYHIpOBOMKYETHCA
JOCUTH BHCOKOIO 4YacTOTOK IIOBTOPHUX PpELUAWBIB
1,5-11,6% [7, 8, 9]. IlepeBaxxHo 1LE 3yMOBJIECHO
MOPGOJIOTIYHUME ~ 3MIHAMH M’ SI30BO-allOHEBPOTUYHHUX
crpykryp IIK Ta HeagekBatHUM BHOOpoM crocoOy
ayTOTEPHIOIIACTUKA [10, 11]. PIT MaroTh
MOpGoJoriuHi  O0COONMBOCTI, SIKIi B  IOMAJBIIOMY
BIUIMBAIOTH HA PE3YJBTAaTH XipypridHOro IiKyBaHHA. Lle
nopymennss anaromiynocti I1K, 3miHa HOpMaibHOTO
B3a€MOPO3MIIIEHHST  CTPYKTYp IIaXBHHHOTO  KaHaly,
HasBHICTb pyOIleBO 3MiHEHHMX TKAaHWH, 3aJIMIIKiB
IMIIIaHTaTa, 4acTKOBe a00 TOBHE pYHHYBaHHS 3aJHBOT
crinku IIK 1 maxBuHHOI 3B’S3KHM, aTpodis M’s130BO-
aTMlOHEBPOTUYHHX CTPYKTYD, nedinuT BJIACHUX
TKaHWH, HENPUAATHUX JUIA  TOAAJNbBIIOI, HagiifHOI
repuiomtactuku [10, 11, 12]. Tomy, nikyBamus PIIT
3aJIMLIAETHCS. AKTYaJIbHOIO MPOOJIEMOI0 1 Mae ocolOiuBe
3HA4YEHHS SK B MEOUYHOMY AaclekTi, TaK 1 COIiaJbHO-
€KOHOMIYHOMY. ~ BUKOHaHHS  BIJKpUTHX  CIIOCOOIB
amormactukn 32 Lichtenshtein Ta mamapockomivHHX
MpENepUTOHEAIBHUX CIIOCO0IB, SIK TpaHcaOJoOMiHAbHA
MIpeTepUTOHEATbHA aJIOTEPHIOIUIACTHKA (TAPP),
TOTaJIbHA  EKCTpAalepeTOHealbHa  aJOTCpPHIOIIACTHKA
(TEP) npm mnikyBanui PII' Takox CynpoBOIKyeThbCs
HE3aJI0BUIBHUMH  pE3yJbTaTaMH, IIPH SAKAX YacToTa
MOBTOPHHUX peuuIuBiB Moke csaratu 22% [3, 13, 14].
Xopomi pesynsrata  JikyBaHHS [IIT cmoctepiratoTbes
JIMIIE B CHeLiai3oBaHUX repHioneHTpax [2, 15, 16]. Kpim
L[bOTO, HEOOIPYHTOBAaHMMH 3aJHMIIAIOTHCS PEKOMEHAlii
IIOJI0 BUKOHAHHS 3a[JHIX IIPENEPUTOHEATBHUX METOANK
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npu PIII micns mmactuku 3a Lichtenshtein. Ockinbku
TAPP mnpu peumausi III' i3 3pyiiHOBaHOIO 3a/JHBOIO
crinkoro IIK mpu Benmukux pgedekrax HE rapaHtye
HaJilHiCTh omnepauii, ToMy 1o 3adikcyBaru ciTyacTHi
IMIUTAHTAT M0 HIDKHBOMY Kparo CKJIAJHO, 1 e € CIIa0KUM
MICIIEM JJIs1 HOBTOPHOTO peuuausy [17, 18].

VY 3B’s13Ky 3 BHIE3a3HaYECHUM, ITpoOIIeMa JIiKyBaHHS
xBopux 3 PIII' 3anmmaerscss akTyanbHOK 1 MOTpedye
BUBUCHHS Ta aHANI3 IPUYNH OBTOPHHUX PELUANBIB.

META

BuBUMTH  NpUYMHM ~ BHHUKHEHHS  PELUAUBY
MaXBUHHUX TPHXK TMICHs aJIOIUIACTUKH, Ta BH3HAUYUTU
LUISIXU TOKPaIlaHHs Pe3yJbTariB XipypriuHoOro JIiKyBaHHs

MMALi€HTIB 3 JAHOO MATOJIOTICI0.

MATEPIANA TA METOOU

3a mepiog 3 2012 mo 2024 poxu y KuiBcekomy
MICBKOMY LIEHTpI Xipyprii TpmK xkuBoTa 3 mpuBoxy PIIT
MCIIS ANOIUIACTHKH Oyino ImpoomepoBaHo 125 mamieHTiB
BikoM Bix 21 mo 60 pokiB. YomosikiB Oyno 122 (97,6%),
KiHOK — 3 (2,4%). 3rigHo XiacuGikarii TaXBUHHHX
rpmwk 3a Campanelli G. [19] penmanBHI KOCi TTaXBHUHHI
rpwki R1 mamm micue y 60 (48%) xBopux, mpsimi R2
y 51 (40,8%), ta PIII" 3 BenmukuM nedeKTOM Ta IHIINMHU
o0TsOKylouMMH  4yMHHHKamM# ~ R3  cmocrepiramucs
y 14 (11,2%) nanienriB. Indopmariro nmpo THIT TPIXKi Ta
cnoci6 mmactuku [1K oTpumyBamm mix gac oOCTeKEHHS
Ta IHTpaomepaIliifHol peBi3ii, OCKITBKN BHUITUCHI JOBIIKU
y OUTBIIOCTI TMamieHTiB Oynmu ManoiHpopmaTuBHi. Jlwme
y 35% mamieHTiB BUNWCHI JOKYMEHTH MICTWIM THOBHY
iHpoOpMaLi0 TPO BUA TPIKI Ta CIOCIO TomepemaHbOi
mnactukyd  [IK. 3 anamuedy 3’dcyBanmu, mo PIIT
y 26 (20,8%) mami€eHTiB MOMITHJIM B MEPIINI PiK Micis
nepeHeceHoi omnepamnii. Yepes ABa pOKH peUINB BUSIBHIN
y 52 (41,6%). Yepe3 3 poxm micas amorutactuku PIIT
3’seuBcss 'y 47 (37,6%) mamieHTiB. 3HauHI OOIBOBI
Bimayrrs B numsHOi  PIIT  Bimmiwamm 29 (23,2%)
marienTiB. Y 93 (74,4%) mamientiB perumus [IIT OyB
nepmmyM, y 18 (14,4%) npyrum, y 14 (11,2%) rpmxa
peunauByBasna Tpu pasu. Y 13 (10,4%) mamientis PIIT
OyJ1a HEBIPaBUMOIO.

V mnamientiB 3 PIII" micis anoriacTUKH MPOBOIUIH
KOMILJIEKCHE KJIiHIYHE Ta JabopaTopHe OOCTEKEHHsI.
VY Bcix BUMasikax 000B’SI3KOBO BUKOHYBAJIH YJIBTPa3ByKOBE
JOCHI/DKeHHsT TaXBUHHOTO  KaHajly, IO JIO3BOJIUIO
noctoBipHo BepudikyBatu peruau I, BU3HAYUTH
i  Tuo, JIOKami3allifo IMIIJaHTaTa, HasABHICTE abo
BIICYTHICTh JIraTypHUX TPaHYJIbOM, a TaKOXX BHSBUTH
CYIIyTHIO TATOJIOTiI0 OpraHiB Majoro Tasa. Ilamientam i3
BUPaXEHUM OOJNLOBUM CHHIPOMOM BUKOHYBAJIHM MarHiTHO-
pE30HaHCHY Tomorpadito MOMEPEKOBO-KPHUKOBOTO
Bimmiry xpebra. YoJioBikM, y SKHX JdiarHOCTYBaJIH
CYIYTHIO YPOJIOTIUHY MAaTOJOTiI0, TPOXOIMIH JOJAaTKOBE
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noo0cTexeHHs: B yponora. Y 63 mamienris (50,4%) Oyno
BUSBJICHO CYITyTHI 3aXBOPIOBAHHA: IMIEMIYHY XBOPOOY
cepls Ta aTepOCKIEpOTHYHHI Kapmiockiepod y 23,
BapUKO3HE pO3IIMPEHHs BEH HIDKHIX KIHIIBOK y 12,
JIOOpOsIKICHY TimepInias3ifo IMepeAMixypoBoi 3ajio3W Ta
XPOHIYHMH TPOCTAaTUT y 5, XpoHIuHMH Oponxit y 10,
mykposuii miabet Il Tumy y 2, rimepToHiuHy XBOpoOy y 5.
Atpodiro siedka IiarHOCTOBaHO y 2 MAIli€HTIB, JIraTypHi
TpaHylnbOMH y 3, HOPHLIO B JIUISHII HicisonepamniiHoro
pyous — B 1 martienra.

Bubip cmocoOy 3HeOONeHHs 3aiexaB Bill BUAY
peunauBy I1I' Ta mMeTomy i cmocoOy #oro XipypriuHoro
nikyBaHHs. OriepaTuBHI BTpYYaHHs IPH HEYCKIIaHEHOMY
nepiroMy peruausi 11, 3a ymoBH, 110 He moTpiOHO Oyno
BUAQISATH IMIUIAHT, BUKOHAJIM ITiJ{ MICLIEBOK aHECTE3IE€I0
B TIO€THAHHI 3 Heliponenananre3ieto. biapmIicTh onepartiit
o pexoHctpykuii [1K npu Binkputomy croco0i BUKOHAIN
MM COUHHOMO3KOBOIO aHecTesieo. Jlamapockomiuay
repuioruiactuky TAPP ta TEP niz 3aransHuM 3HE0O0ICHHSM.

Bubip meromy pexonctpykmii IIK 3miiicHioBaBcs
IHAMBIyalbHO, 3alIe)KHO BiJ THUILy TPHXKI, XapakTepy
pennanBy, cnocoOy IONepenHbOl aJoTrepHIOIUIaCTHKH,
BIAMOBITHOCTI PO3MIpIB 1 PO3TallyBaHHS BCTAHOBJIEHOTO
paHille IMIUIAaHTaTa, a TaKOXX BUPAKEHOCTI aTrpodiuyHmuxX
3MiH y M’S[30BO-allOHEBPOTHYHHUX CTPYKTypax HMaxBHHHOI
JUISTHKY, 3 ypaxyBaHHsAM pexoMeHnnaniid European Hernia
Society (EHS) [16, 17, 19]. V Bumaakax penuInBHUX
NaxBMHHUX  TPWXK  MICHS  BUKOHAaHHA  BIJIKPUTOT
QJIOTEPHIOIIIACTHKA ~ 3aCTOCOBYBAJIHM  JIAMAPOCKOMIYHY
TAPP, ta 3a yMOBH BIICYTHOCTI YCKJIQJIHEHb MIiCIIs
roriepetHbol  orepanii, ski 0 BUMaraau peBi3ii 30HK
iMIUTaHTamii JUI BHJANEHHS I1HTETpOBaHOI CIiTKH abo
BUKOHaHHS HeBpomizy [20]. SIkmo penuauB BUHHUKAB
mictt TAPP, Tomi mpoBOmWIM BIOKPHUTY TIEPEIHIO
0e3HATSDKHY TePHIOIUIACTHKY 3a MeToZoM JIiXTeHITelHa.
[Ipn 3HaYHOMY YUIKO/PKEHHI 3a/IHBOI CTIHKH MaXBUHHOTO
KaHaJIy TicIs BIAKPUTOI aJTOTEePHIOIIACTUKA BUKOHYBAIU
MpenepuTOHealbHE  MPOTE3yBaHHS 32  METOIMKOIO,
pospobnenoto y kmiHini [11]. CyTp mporo migxomy
nomsrajga |y BHIAJEHHI IicisionepamiiHoro  pyous,
pO3CiueHHI TepenHBOi CTIHKH TaXBHHHOTO KaHAIy,
MoOimizamii pyOLeBO 3MIHEHHX JAUISHOK aroOHEBPO3Y
ta M’s3iB. CiM’SHUI KaHATHK Ta HEPBH BUIULLIH Ta
Opann Ha JepXamku. [prkoBHHA MImIOK 0OpoOIISIIH
cranmaptHo.  [lomepeuny  ¢acmiro  MoOuUTI3yBaH,
po3pi3zaBu ii y cepenHiil TpeTHHI MapanenbHO MaXBUHHIN
3B’si31i. [lominpomizeHoBy CiTKy BiANOBITHOTO pPO3MIpY,
3 OTBOPOM ISl CIM’SHOTO KaHAaTHKA, pO3TAIlOBYBaJN
mig MoOumizoBaHMMH KianTsmu  (aciii Ta (ikcyBamu
10 TIEPUMETpPY BY3JIOBUMH IBaMu. HiokHIN Kpail ciTkn
MPUIIMBATK 0 KyIepoBOi Ta TaxXBUHHOI 3B’SI3KH,
BEPXHIii — 10 MONEPEYHOr0 arlOHEBPO3y Ta BHYTPIIIIHBOTO
KOCOTO 1 MOIMIEPEeYHOro M’sI3iB )KMBOTA, MEIiaIbHUN Kpan
3aBOJIMJIM TiJ IPSIMUA M I3 )KMBOTA 1 (PiKCyBaJH J0 HBOTO,
a JjarepajdbHHUU, C(HOPMYBABIIM OTBIp IS CIM’SIHOTO
KaHaTHKa, 3aKpiIUTIOBaJIM /IO BHYTPIIIHBOTO KOCOTO Ta
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nonepeynoro M’si3iB. [licist mporo kpai momepeyHol
(acuii 3MMBaIM HAJ CITKOI, a allOHEBPO3 30BHILIHBOTO
KOCOTro M’si3a — HaJl CiM’STHUM KaHaTHKoM. Takuii croci0
JI03BOJISIE YHUKHYTH KOHTaKTy IIpOTe3a 3 eJleMEeHTaMHu
CIM’SIHOTO  KaHaThKa Ta C(QEKTUBHO  IEPEKPUBAE
NOTEHIIHI 30HM BHXOIY MaXBUHHUX 1 CTETHOBUX T'PUIK,
110 3HAYHO 3HIKY€E PU3HK TOBTOPHOTO penuauBy [21].

OO00B’s13KOBO  BpaxOBYBaJIM HAasBHI YCKJIAIHIOIOU1
YHMHHUKY (CKpy4YyBaHHS IMITIAHTA, JIITaTypHi TPaHyJIEOMH,
HOpHIIi), Ta CKapTy XBOPOTO HA XPOHIYHUH OiTb.

PE3YNbTATU TA AUCKYCIA

Pesynbraru iHTpaomnepaliiiHoi peBi3ii mokasaiu, mo
y 17 (13,6%) nanienTiB 3 R1 npuuuHOIO peluauBy rpuxi
OyJ10 IIMPOKE BHYTPIIIHE MAaXBHHHE Kijblle, CHOPMOBAHE
B paHille iMIUIAaHTOBaHIN CITI MICJIsl aJlOrePHIOIUIACTUKA
3a Lichtenstein. ¥V 28 (22,4%) mnanientie 3 R1 ta R2
micis iactuku 3a Lichtenstein penuauB oOyMOBICHUI
TEeXHIYHUMH Orpixamu npu (OpMyBaHHI BHYTPILIHBOTO
MMaXxBOBOrO Kijblid Ta ¢ikcamii immianta. Y 10 (8%)
nauientiB 3 R1, Ta y 21 (16,8%) 3 R2 inTerpoBanuii
IMIUTAaHT OyB Majioro po3Mipy, IO CTal0 MPUYHNHOIO
peunausy. Y 28 (22,4%) nauienriB 3 R1 (10), R2 (4), R3
(14) crocrepirascst GpiOpo3HMii mpornec, NpojIeHoBa CiTka
Oyna ¢ikcoBaHa J10 NepeIHbOT CTIHKH MaXBUHHOTO KaHaIy
1 TPIKOBHIA MIIIOK 3 BMICTOM NPOXOJUB ITiJ] IMILJIAHTOM.
[Micns mnactuku 3a Lichtenstein y 6 (4,8%) nauieHriB
3 R2 BusBWIM BiJpUB MeNiaJIbHOIO Kpar IMIUIAHTaTa
IpU AOCTaTHIX #oro posmipax. Y 3 (2,4%) naui€eHTiB
3 R1 micna anoruactuku 3a Lichtenstein mpuunHOO
peunauBy OWJIM 3amajbHi INPOLECH, SKI IPH3BEIH
0 BIiOpUBY 1 CKpPy4YyBaHHs IMIUIAHTaTa 3 HAsSBHUMH
JIraTypHAMHU TpaHyiboMaMmH. Ilicias JamapocKomigHol
TAPP mnpuunnoro peumauBy y 7 (5,6%) 3 R2 0Oymno
HEJIOCTaTHE MEPEKPUTTSI TPUIKOBOTO e(EKTy IMILIAHTOM.
VY 4 (3,2%) narientiB 3 R1 By miacTHku JOCTOBIPHO
BU3HAYUTH OYJI0 HEMOXIIMBO, BHSBIICHI IIIBH Ha MEPEIHIM
CTIHIII MAXBHHHOTO KaHAIy, IIiJi SKOK pPO3MIIIyBaBCs
MOJIIPOIIJICHOBUHM  IMIUTAHT Mayioro po3mipy. O3Hak
rtacTuky 3aaHbo1 crinku [IK He BusiBneHo. B pyOueswuii
npouec OyB BTSATHYTHH BHYTpIIIHIH Kocudl  M’si3
Ta YaCTKOBO TUIOYKH KJIyOOBO-IaXBHHHOTO — HEPBA.
Y 1 (0,8%) mnaumienta 3 R1 micast anomnactuku 3a
Lichtenstein npu4nMHOI peuuauBy Oynu  3analbHi
MpoLeCH B JUISHII onepauii 3 JIraTypHUMH HOPHUISIMA
1 rpaHyJIbOMaMH, SIKi IPU3BEIIH JI0 YACTKOBOI CEKBeCTpalil
iMIUIanTa i BUHHKHeHHto PIIT.

Permmue tpmxi y 17 (13,6%) mnamientiB Rl
3  [MPOKMM  BHYTPIIIHIM  TaXBUHHUM  KUJIbLEM
y IHTErpOBaHOMY paHillle IMIUIAHTI JIKBiIyBalHM LUISIXOM
3IIMBaHHS KpaiB OTBOpY Mg CIM’SIHOTO KaHaTHKa,
BUKOPHCTABIIM  paHillle IMIUIAHTOBAaHY CITKy, Iicis
BUJAJICHHS TPW)KOBOTO MimIka 1 OOOB’SI3KOBO  JIIITOMHU

kKaHatuka. ToOTO TUIacTMKA TMosATana y  3BYXKEHHI
BHYTPIIIHBOTO  TAXBUHHOIO  KUIBII Yy  paHilie
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IHTErpoOBaHOMY IMIUIaHTi, @ Haj CIM’SIHUM KaHaTHKOM
3IIMIM  allOHEBPO3 30BHIIIHBOTO KOCOTO M’SI3y JKHBOTA.
VY 10 (8%) mamientiB 3 R1, tTa y 21 (16.8%) 3 R2 npu
MaJMXx po3Mipax IMIUIAHTOBaHOI CITKM  BHUKOHAJIH
aJloIUIacTHKy 3a crocodom Lichtenstein 3  mmpoxum
TIEPEKPUTTSIM TPHPKOBHX BOPIT HOBUM JIETKUM ITPOJIEHOBHM
immtantaroM. Y 28 (22,4%) mamientiB 3 R1, R2,
R3 mnpum HempaBwibHIN JIoKamizamii iMIUTaHTara abo
HWOro CKpydyBaHHI, OCTaHHId BHIAJIWIM, 1 BHKOHAIU
TIPETePUTOHEATIbHY AJIOTE€PHIOMIIACTUKY BIZIKPUTHM
criocoboM, pospobneruMm B kimiHim. Y 28 (22,4%)
xBopux 3 R1 12, y skux Oyau BiICYyTHI CKapru Ha paHiIe
iMIianTtoBany citky, BukoHamu TAPP. YV 6 (4,8%)
marieHTiB 3 R2 mpu BipuBi MeIialbHOTO Kparo iMIDIaHTaTa
1 JocraTHROMY HOro po3Mipi, OCTaHHIH MPHUIIUIN [0
OTIOPHUX TKAHWH, IONEpPETHHO BHKOHABIIM IUIACTUKY
3aauboi crinku [1K nuisixoM npuIMBaHHS IONEPEYHOIO

¢acuiero 10 maxBuHHOI 1 Kymepooi 38°s3ku. Y 7 (6.5%)
nauienTiB 3 R2 micnst TAPP Bukonamu ajnomiactuky
3a cnocobom Lichtenstein. ¥ 3 (2,4%) mnauieHris
3 Rl 3 HasBHUMH JraTypHHUMH TPaHYIbOMAMH Ta
TPaHCJIOKAII€I0 IMIUIaHTa, OCTaHHIH BHIAIWIN Pa3oM
3 TpaHyJIbOMaMH 1 BUKOHAJIM aJIOIUJIACTHKY 3a CIHOCOOOM
Lichtenstein. ¥ 4 (0,7%) mnauienris 3 R1 Bugamwm
IMIUIaHT, BUKOHaIU HeBpoui3 1 riactuky 1K 3a cocobom
Lichtenstein. ¥ 1 (3,6%) nauienra 3 R2 3 rpanymsomamu
1 HOPHIICIO B JUISHIN MiC/ISONEPAI[ifHOrO pyoOIs micius ix
BUIAJICHHS BUKOHAJIM aBTOILIACTHKY 3a Bassini.

Bumu  pemumuey [T micnmsa  ajoruiacTwkw,
3  HaBeIEHHSAM  AHATOMIYHHMX  OCOOJNUBOCTEH  Ta
naronorivaux 3MiH [1K, mpuunH BHHHKHEHHS, CITOCOOIB
moriepeHpoi Ta MoBTOpHOI iactuku IIK BimoOpakeHi
B Ta0mumi 1.

Tabnuys 1
Bua peunpumsy Ml nicna anonnactuku, cnocié nonepeaHbLOI Ta NOBTOpHOI nnacTiku MK
Buj penyauBy micas Cnoci6 nonepeanboi niactuku IK, anaroMiuyHi Cnoci6 noBTOpPHOI KinbkicTh
AJIOIJIACTHKH 0Cc06JIMBOCTI i maToJioriyHi 3aminm MK miaactuku [NK Nami€eHTiB
Lichtenstein, mocTarHi po3MipH iMIUIaHTa 3 ITHPOKUM PopMyBaHH3 IHOOKOTO
[Mepumit R1 » AL pe , p p MaXBUHHOTO KIS 17 (13,6%)
OTBOPOM JyIst CiM’STHOTO KaHATHKa . .
IHTErpOBaHUM iIMILTAHTOM
Mepmmii R1 Lichtenstein, Maiti po3mipu imMImiaHTa LICht.e NS{e1n 3 HOBHM 10 (8%)
IMITJIAHTOM
Mepmmii R2 Lichtenstein, maiti po3mipu imMrianTa Llcht.e nStein 3 HOBHM 21 (16,8%)
IMITAHTOM
[Nepmmii R1 Lichtenstein, JlarepagbHUi pEeLMINB TAPP 16 (12,8%)
[Tepunit R2 Lichtenstein, Me/ianbHUN pelINB TAPP 12 (9,6%)

Tperiit peruaus R3

He Bu3HaueHwmit crioci6, pyoueBo-arpodidHi 3MiHH,
3pyiiHOoBaHa 3aaH:1 criHka [TK

14 (11,2%)

He BusHauenwmii crioci6, pyoueBo-arpodivni 3MiHH,

Binkpura npeneputoHeanbHa

TUI unuB R1 N . 10 (89
Apyrui peru 3pyiiHoBaHa 3a/iHs crinka ITK QIIOIIACTUKA (8%)
Tipymsit pemmis R2 He BU3HAYCHHUH crocio, py6ueBg-an0(1)1qH1 3MiHH, 4(32%)

3pyiiHOBaHa 3a1Hs crinka [1K
ITnactuka 3aIHBOI CTIHKHA
Mepuumii R2 Lichtenstein, BiIPHB ME/IATBHOTO KPAO iMILTAHTT, HK TOTIEPEUHOKO CbaCI.IIS}O 6 (4.8%)
JOCTaTHi PO3MipH iMILTaHTa i MpUIINIH BigipBaHHMit
MeiaJIbHUH Kpal iMIUIaHTa
. Lichtenstein, XpoHi4Hu#1 3amanbHUi MPOLEC, JIiraTypHi Bunanenns citku
Hpyruii perunus R1 » XP Zponec, yp A . . 3 (2,4%)
IPaHyJIbOMH, TPAHCIIOKALlis CITKH 3 rpanynboMam, Lichtenstein
[epmmii R2 TAIII, peruayB 10 MeiadbHOMY Kparo Lichtenstein 7 (5,6%)
Ilepmmii R1 He Bu3HaueHHi croci0 aJomIacTuKu Lichtenstein 4 (3,2%)
. Lichtenstein iuHM# i i i -
Tlpyruii R2 chtenstein, XpoH1YHUH 3anaibHUK IPOLEC, JIraTypH Bassini 1(0,8%)
TpaHyJIbOMH i HOPHILS
Bceporo 125 (100%)
Jns  3amo0iraHHs pO3BHTKY THiMHO-3amanbHuX — aiabet. ['emaromu cnocrepiramics y 2 (1,6%) narieHTis, y 3

YCKJIaJHEHb Yy MicisonepamidHii  paHi TPOBOAMIN
CaHAIlif0 JIIraTypHUX HOPHIlh, M Yac Omeparlii BHIAISIIH
paHille HakJIaJeHl JIrarypw, 3miHCHIOBAIM ApPEHYBAaHHS
paHHu, a TakoX NMpHU3HAYaJIM aHTHOIOTMKM Ta HECTepoiqHi
MIPOTHU3araibHi 3ac00H.

Y paHHBOMY TiCISOTIEpallifHOMY TIepiofi 3amaibHi
ycKkiagHeHHs Bin3Havanuch y 10 (8%) mamieHTiB, mepeBaxHO
y TAMI€HTIB 3 JIraTypHAMH TPaHyJIbOMaMH Ta HOPHUIIIMHU
y IUISHII TaXBUHHOTO KaHATy (SK HACIIJOK IOIEpEeIHbOro
XipypriqHOro BTpY4YaHH:), & TAKOXK Y TAIII€HTIB i3 CYITyTHIMI
3aXBOPIOBAaHHAMH, TAKUMH SK OXHpPIHHA Ta IyKPOBHH
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(2,4%) BimzHauaBCs NOMIpHHWI HAOpPSK KaJIWTKW, a THiHHE
3arasieHHs micnsionepartiiioi pann mano micre B 1 (0,8%)
BUMAJKY. 3aBIIKH AaKTHBHUM KOHCEPBATUBHUM 3aXOJaM,
MYHKIIHHAM METoZaM Ta IPEHYBAHHIO PaHH JI0 MOMEHTY
BUITMCKH BCl 3a3HA4YEH] YCKIIAIHEHHSI Oy/n yCYHEHI.

Binnaneni pe3ynsraTH JTiKyBaHHS IIPOaHATi30BaHO
y 124 mamientiB y mepiox Bix 1 mo 5 poki. Permmnus
rpuxi BuHUK y 1 (0,8%) mamienTa, mo Oymo 06yMOBIEHO
3amajJbHUM TIpoliecoM y paHi. L[poMy mamieHTy BHKOHAIH
MOBTOpHE XipypriuHe BTpydaHHsS MerogoM TAPP, ske
3aBEPIIMIIOCS O3UTUBHUM PE3YJIBTaTOM.
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BUCHOBKH

[MpyunHOIO ~ BUHMKHEHHS  PEUUIMBY  KOCOI
MaXBUHHOI TPWKI MICHs BIiJKPUTOI aJIOIUIACTHKU 32
Lichtenstein Oynu TexHIUHI MOMWJIKH TpU (OPMYBaHHI
BHYTPILIHBOTO MaxBUHHOTO Kinblsd y 13,6% mnamieHTis,
pyOueBo-atpodiuHi  3MiHH M’ SI30BO-alTOHEBPOTHYHHUX
CTPYKTYp MaxBUHHOTO KaHaIly, HEOTPUMAHHS METOIMKU
po3tamryBanHs 1 (ikcanii immmanrara y 21,6%, ta mai
ioro posmipu y 20,8% mnarfieHTiB.

[TpyynHOI penuauBy NpPsAMOI MAxXBHHHOI TPHOKI
MCIs  BIAKPUTOI ANOMIACTHKH Ta  JAMapoCKOMIYHOT
TAPP y 29,6% mnarienTiB Oyno HEZOCTATHE NMEPEKPUTTS
TPIKOBUX BODIT, y 23,2% mnamieHTiB pyoreBo-aTpodidHi
3MIHH M’S30BO-allOHEBPOTUYHHX CTPYKTYp MAXBHHHOTO
KaHaly Ta HENOTPUMAHHS METONUKH PpO3TallyBaHHS
1 pikcamii MemiaTbHOTO Kpalo iMITIaHTaTA.

[Mokparanus pe3ynbTraTiB XipypriyHoro JiKyBaHHS
XBOpUX 3 MAaxXBUHHUMH TIPH)KAaMH MOXKE OyTH IOCATHYTO
IUISIXOM  IHOMBIgyallbHOTO  BHOOpPY  MATOr€HETHYHO
00IPYHTOBAHOIO, Cy4acHOTO CIOCO0Y aIorepHiONMIaCTHKH,
HAIpPAaBJICHOTO Ha YKPIIUICHHS 33 {HhOT CTIHKU MTAXBUHHOTO
KaHaly 3 BpaxyBaHHSIM pyOueBO-aTpo(IiYHUX 3MiH
y M’S30BO-alIOHEBPOTHYHHUX CTPYKTYypax IaxBHHHOTO
KaHaly, TEXHIYHO BIPHOTO BHKOHAHHS camoi omeparil
3 HIMPOKHUM MEPEKPUTTSIM IMILIAHTATOM TPHIKOBHX BOPIT.

IMpn permmuei maxsuuHOI Tprki R1 1 R2 micns
BIIKPUTOI ~ aJOIUIaCTHUKH, 332 YMOBH  BIJICYTHOCTI
HETaTHMBHHUX HACTIAKIB BiJl TONCPEAHKOI  Omeparii,
sKi 1oTpeOyroTh peBi3ii Micls IMIIIaHTawlii, MOKa3aHo
BUKOHAHHS TAPP SIK MEHUI  TPaBMAaTUYHOIO
i eekTHBHOTO Cc11I0cO0Y repHIOMIACTHKH.

Ilepcnekmueu nooansvuiux oOocnioxycens. lomanmsmi
JOCITIDKEHHS. MAroTh OyTH CIPSIMOBaHI Ha YIOCKOHAJICHHS
MEPCOHATII30BAHOTO  MMAXOAy 10 BHOOpPY crmocoly
QJIOTEPHIOIIIACTHKY NPH PELUIMBHUX MAXBHHHUX TPIDKAX

TTiCIIs AJIOTJIACTHKY 3 YPaxyBaHHIM KJIiHIYHHX OCOOIMBOCTEN
TIAI[€HTIB Ta OLIHKOIO BiJIAJIEHNX PE3YJIbTaTiB.

AOTPUMAHHA ETUMHUX HOPM

VYei mpouenmypw, sIKi BHKOHYBAJHCS, BiIIIOBiIad
STHYHUM CTaHAApPTaM 3aKialy LIOA0 KIIHIYHOI NPaKTHKH,
lenbcincpkiit  gekmapamii 1964 p. 3 mompaBKaMu
i «GarampHid gekiapamii mpo OioeTWKy Ta TpaBa
momman (FOHECKO)». Yei nani 30upanmcss B aHOHIMHIN
¢dopMi Ta 0OpOOISUIMCS BINMOBIAHO IO BHUMOT YHHHOTO
3akoHOmaBcTBa Ta mnpuHImIiB GDPR, mo rapantyBamo
3aXHCT TepcoHaNbHOI iH(opmamii. OtpumaHi jgaHi
3aCTOCOBYBAJIMCS BUKIIIOYHO B MEXKaX JTAHOTO JIOCIIIJDKEHHS
Ta Oy y3arajJbHEHI U aHAITI3y Pe3ylbTaTiB.

Jexnapauin GUKOPUCMAHHA mexHonozii
2enepamuenozo LI y niozomoeui pyxonucy. Konextun
aBTOpIB 3asBisie, L0 NpPU HANWCAaHHI JaHOi poboTH
LWITYYHAH IHTEJNIEKT Ui TeHepauii TeKCTYy YM aHali3y
OTPUMaHUX JAaHWUX HE BUKOpUCTOBYBaBcs. JlanHa pobora
Oy/a MiJroTOBJIEHAa KOJEKTHMBOM aBTOPIB, sIKi MOBHICTIO
HECYTh BiNOBIJAJIbHICTh 32 OPUTIHANBHICT, TOUHICTh Ta
JOTPUMaHHS €TUYHUX CTAHIAPTIB.

®IHAHCYBAHHSA TA KOH®NIKT IHTEPECIB

JocnmimkeHHss He  Mae  30BHIMIHIX  JDKepel
¢inaHcyBaHHA. ABTOPH 3asBIIIOTH TIPO  BIICYTHICTBH
koH(DmiKTY  iHTEepeciB Ta  BmacHOi  (piHaHCOBOI
3aIiKaBJICHOCTI MIPH MiATOTOBII TaHOi CTATTI.

BHECOK ABTOPIB

[Tiorpouy C. M. A B-D.F
apynekos 1O, A.B-E

Becenincekuit M. C.BGE
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Abstract

SURGICAL TREATMENT OF RECURRENT INGUINAL HERNIA AFTER ALLOPLASTY
Sergii M. Piotrovych', Yury A. Tsarulkov?, Mykola S. Besedinskyi'

Bogomolets National Medical University, Kyiv, Ukraine
2Clinical Hospital No. 15 of Podilskyi district of Kyiv, Kyiv, Ukraine

Introduction. The results of surgical treatment of inguinal hernias indicate significant progress in the treatment of
this pathology, thanks to the introduction of alloplasty and laparoscopic operations. At the same time, the recurrence
rate of inguinal hernia after alloplasty in primary hernioplasty is 1.5-11.6%, and in recurrent hernioplasty 3.5% -
22%, which is of concern.

Aim. To increase the effectiveness of surgical treatment of patients with recurrent inguinal hernia by studying the
causes of recurrence and choosing a pathogenetically justified method of surgery.

Materials and methods. The paper presents the results of surgical treatment of 125 patients with recurrent inguinal
hernia aged 21 to 79 years. According to the Campanelli G. classification, recurrent oblique inguinal hernias were R1 in
60 (48%), direct R2 in 51 (40.8%), and R3 in 14 (11,2%) patients. Hernia recurrence occurred in 26 (20.8%) patients
in the first year after alloplasty, in 52 (41.6%) after 2 years, in 47 (37.6%) after 3 years. When choosing a method of
reconstruction of the inguinal canal, the EHS recommendations were followed.

Results. It was found that the main reasons for the re-recurrence of inguinal hernia after open alloplasty according to
Lichtenstein and TAPP were: non-adherence to the technique of implant placement and fixation, which contributed
to cicatricial-atrophic changes in the muscular-aponeurotic structures of the inguinal canal in 62.4% of patients,
and insufficient implant overlap of the hernial orifice due to the use of a small implant in 34.4% of patients. In
case of recurrence of R1 and R2 after the Lichtenstein method, TAPP was performed, provided that there were no
complications of the previous operation that required revision of the implantation site. In case of recurrence
after open alloplasty, when it was necessary to revise the inguinal canal to remove the implanted mesh or perform
neurolysis, Lichtenstein plastic surgery was performed. In case of recurrence after TAPP, Lichtenstein allohernioplasty
was performed. In case of R3 with a destroyed posterior wall of the inguinal canal, open preperitoneal
allohernioplasty was performed. In the postoperative period, inflammatory complications were observed in 10 (8%)
patients. Long-term treatment results were studied in 124 patients over a period of 1 to 5 years. Hernia recurrence
occurred in 1 (0.8%) patient as a result of wound suppuration.

Conclusions. Improving the results of surgical treatment of patients with inguinal hernias can be achieved through
individual selection of a modern, pathogenetically justified method of allohernioplasty and technically correct
performance of the operation itself.

Keywords: inguinal hernias, recurrent inguinal hernias, alloplasty, choice of operation method, prolene mesh, TAPP
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Abstract

Introduction. Mucosal inflammation in primary chronic rhinosinusitis (CRS) is divided into type 2 and
non-type 2 (type 1 and 3). This can induce bone remodeling leading to osteitis. As many as 36-53% of CRS
patients have osteitis, which makes CRS difficult to cure. Eosinophilic inflammation is considered to have
a more severe impact on bone remodeling than neutrophilic inflammation, but there has been no research
thus far that has shown any correlation between endotypes and osteitis in primary CRS.

Aim. The aim of this study is to analyze the differences in primary CRS endotypes based on osteitis
assessed using the Global Osteitis Scoring Scale (GOSS).

Materials and methods. A cross-sectional analytic observational study involving 33 primary CRS patients
was conducted. The endotype was determined by measuring the biomarker protein levels in the uncinate
process mucosa using the Enzyme-linked Immunosorbent Assay (ELISA) method. Paranasal sinus wall
osteitis was evaluated by Computed Tomography (CT) scan and calculated based on GOSS.

Results. There was a significant difference in the laterality of paranasal sinus pathology, the presence of
nasal polyp, eosinophil cationic protein (ECP) level, and interferon (IFN) y level between no-to-mild and
moderate-to-severe osteitis groups (p<0.05). The mean GOSS in the type 2 group was significantly higher
than in the non-type 2 group (p=0.004).

Conclusions. Type 2 primary CRS patients have greater osteitis scores than non-type 2 patients, signifying
the more profound inflammation of type 2 compared to the non-type 2. It is possible that ECP plays a role in
the severity of osteitis in primary CRS patients, though its the exact role requires more research in the future.

Keywords: chronic rhinosinusitis, endotype, eosinophil cationic protein, global osteitis scoring

scale, osteitis

INTRODUCTION

Rhinosinusitis is an inflammatory condition of
the mucosa of the nasal cavity and paranasal sinuses.
Rhinosinusitis is very common throughout the world,
thus contributing as a global health problem. Based on its
duration, rhinosinusitis is said to be chronic if the symptoms
occur for more than 12 weeks. The prevalence of chronic
rthinosinusitis (CRS) in the world, based on symptoms is
around 5.5-28% [1]. From 2021 data, 29% of patients who
came to the Rhinology clinic at Dr. Saiful Anwar General
Hospital were diagnosed with CRS. Current theory states
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that the cause of CRS is multifactorial, which includes an
interaction between environmental factors and the host’s
immune system [1, 2]. Currently, three types of mucosal
inflammation are recognized in primary CRS, each mediated
by specific immune cells and cytokines. According to
research by Stevens et al., regarding the relationship between
endotype and phenotype in CRS, type 1 inflammation is
characterized by the detection of the interferon (IFN)-y, type
2 is the Charcot-Leyden crystal (CLC) and/or eosinophil
cationic protein (ECP), while type 3 is the interleukin
(IL) 17A protein biomarker [3]. Indeed, type 2 is the most
researched and studied type of CRS mucosal inflammation,
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because it is considered to have a more severe remodeling
impact compared to type 1 and type 3 (non-type 2) [4].

Osteitis is inflammation of the bones of the
paranasal sinus walls without any bone marrow
involvement. Epidemiologically, as many as 36-53%
of CRS patients will experience osteitis [5]. The old
theory states that osteitis in CRS occurs due to the
same infectious process as osteomyelitis in long bones.
However, the theory then developed that osteitis was an
inflammatory bone reaction caused by local inflammation
of the sinonasal mucosa. This osteitis has a significant
impact, causing CRS to become recurrent, difficult to
cure, and is associated with increased disease severity
and therapy failure [6]. The biomolecular mechanism
of osteitis in CRS is actually still not completely clear.
However, it is believed that the inflammatory process in
the sinonasal mucosa is the main key to the occurrence
of metaplasia in adjacent bones. This inflammatory
process involves various immunological mechanisms
which are very important in the occurrence of bone
remodeling in the course of CRS. However, among the
various cells, cytokines, growth factors, and pathways
that are activated to increase bone metabolism leading
to osteitis, the eosinophilic inflammatory mechanisms
seem to be prominent [7]. Diagnosis of osteitis in CRS
patients is made based on histopathological examination
or imaging [8].

There are many grading systems based on Computed
Tomography (CT) scans proposed to quantify osteitis, but
the Global Osteitis Scoring Scale (GOSS) is currently
the most widely applied system in CRS. The presence
of osteitis, which further complicates disease control,
has driven efforts to develop more specific management
strategies for CRS with osteitis. However, no study has
directly examined the association between primary CRS
endotypes and osteitis severity.

AIM

The aim of this study was to analyze differences in
primary chronic rhinosinusitis (CRS) endotypes based
on the severity of osteitis, as assessed using the Global
Osteitis Scoring Scale (GOSS).

MATERIALS AND METHODS

This research used a quantitative approach with
observational methods using a cross sectional design,
by examining the endotypes and osteitis in primary CRS
patients. This study was conducted at Dr. Saiful Anwar
General Hospital Malang and Biomedical Laboratory of
Brawijaya Medical Faculty Malang from December 2021
to October 2022. Subjects were selected using consecutive
sampling. This study was approved by the Health
Research Ethics Commission Dr. Saiful Anwar General
Hospital Malang (400/067/K.3/102.7/2022).
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The inclusion criteria for this study were adult
patients aged >18 years, who met the diagnosis criteria
for primary CRS based on symptoms and clinical features
according to European Position Paper on Rhinosinusitis
and Nasal Polyps (EPOS) 2020. Patients with CRS
involving only the posterior group of paranasal sinuses,
who had undergone a previous Functional Endoscopic
Sinus Surgery (FESS) procedure, and who had used
corticosteroids or antibiotics within 4 weeks before
specimen collection were excluded from this study. In
this study, we need a baseline to find out the normal
cut-off value of each biomarker in order to determine
the endotype within the study group, which was done
by examining normal nasal tissues taken from patients
without sinus involvement proven from CT scan
evaluation before procedure. Patients with allergic rhinitis
and patients who used corticosteroids or antibiotics within
4 weeks before specimen collection were excluded from
the baseline group of this study. The endotypes were
determined by measuring IFN-y (type 1), ECP and CLC
(type 2), and IL-17A (type 3) levels, of the uncinate
process mucosa using the Enzyme-linked Immunosorbent
Assay (ELISA) method. The biomarker protein level of
the CRS sample is considered to be positive if it is higher
than the 90th percentile of the biomarker protein levels in
all baseline samples [3].

Paranasal sinus wall osteitis was evaluated by CT
scan and calculated based on GOSS. GOSS for all of our
samples was measured by the same researcher and one
radiologist from our hospital. Osteitis is defined as loss
of bone definition/ hyperostosis/ new bone formation
or signal heterogeneity overlying each sinus wall. The
grading per sinus was as follows:

Grade 1: less than 50% of the sinus wall involved
and osteitis <3 mm wide;

Grade 2: less than 50% of the sinus wall involved
and osteitis 3-5 mm wide;

Grade 3: less than 50% of the sinus wall involved
and osteitis wider than 5 mm, OR greater than 50% of the
sinus wall involved and osteitis <3 mm wide;

Grade 4: greater than 50% of the sinus wall
involved and osteitis 3-5 mm wide;

Grade 5: greater than 50% of the sinus wall
involved and osteitis thicker than 5 mm;

Each sinus was given a grade ranging from 0 to
5. The scores of all 10 sinuses (right and left frontalis,
anterior ethmoidal, posterior ethmoidal, maxillary,
and sphenoidal) were added, producing a total GOSS
(range: 0-50) [9].

The differences in primary CRS endotypes based
on GOSS were analyzed using the Mann-Whitney U
test. A p-value <0.05 and 95% Confidence Interval (CI)
were considered to be statistically significant. All of the
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analysis was performed with Statistical Package for the
Social Sciences (SPSS) 29 software for Mac.

RESULTS

We obtained 33 primary CRS subjects and 8 normal
mucosa samples. The mean age of the 33 CRS subjects was
38.36 + 15.27, with 12 males and 21 females. The mean
duration of subjects experiencing nasal complaints was
91.21 £ 110 weeks, with the most common main complaint
being nasal obstruction. Based on CT scan examination,
22 (66.7%) subjects experienced bilateral sinus
involvement, whereas based on endoscopic examination,
nasal polyps were seen in 17 (51.5%) subjects.

From the tissue ELISA examination, the mean level
of biomarker protein IFN-y was 20.27 + 5.53 pg/ml, CLC
was 0.49 £ 0.36 ng/ml, ECP was 353.32 £132.86 pg/ml, and
IL-17A was 49.92 + 33.56 pg/ml. The 90th percentile of
baseline tissue biomarker protein levels was 19.297 pg/ml
for IFN-y, 0.685 ng/ml for CLC, 380.743 pg/ml for
ECP, and 48.36 pg/ml for IL-17A. Type 1 or type 3 was
determined if the level of IFN-y or IL-17A exceeds the
90th percentile of baseline level. Type 2 was determined if
the level of CLC and/or ECP exceeds the 90th percentile of
baseline level. In determining the endotype in this study, we

referred to the same methods that has been conducted by
Stevens et al. [3]. Of the 33 CRS patients, the prevalence
of single types was 30.30% for type 1, 39.39% for type 2,
and 21.21% for type 3. The remainder consisted of mixed
type of mucosal inflammation: mixed type 2/3 at 3.03%
and mixed type 1/2/3 at 6.06%. Further recalculation
was performed to determine the most dominant endotype
based on the highest percentage difference between each
biomarker and the 90th percentile of the baseline level. All
the mixed-endotype samples were type 3. The endotype
pattern of the CRS samples in this study was then re-
grouped into type 2 and non-type 2, based on the highest
increment of each endotype biomarkers, which was 39.39%
and 60.61%, respectively.

Osteitis calculations on CT scan based on GOSS are
shown in Figure 1. The mean GOSS value obtained from the
33 CRS patients in this study was 16.06 + 10.115, while the
median was 14, with a minimum value of 3 and a maximum
value of 41. Osteitis assessed based on the total GOSS can
also be expressed in terms of severity, being classified as
insignificant osteitis (<5), mild (5-20), moderate (>20-35) and
severe (>35) degrees [9]. Of the total 33 samples, 15.15% of
the patients were classified with insignificant osteitis, while
51.52% had mild osteitis, 30.30% had moderate and 3.03%
of the patients had severe degrees (Figure 2).

Figure 1. Axial CT scan: (A) Normal patient maxillary sinus; (B) Primary CRS patient with osteitis of the maxillary wall, the greatest

thickness indicated by the arrows.

Minsignificant
Wwmild
BModerate
Esevere

Figure 2. Pie chart of osteitis severity in primary CRS patients
according to GOSS.
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There was no significant difference in the
characteristics of age, sex, duration of complaint, main
complaint, and biomarker protein level of CLC and
IL-17A in the CRS patients between no-to-mild and
moderate-to-severe osteitis groups, with p values >0.05.
There was a significant difference in laterality of paranasal
sinus pathology (p=0.005), nasal polyps (p=0.0014),
ECP (p=0.007), and IFN-y (p=0.041) in the CRS patients
between no-to-mild and moderate-to-severe osteitis
groups, (p<0.05; Table 1). Based on the results of the
comparison test, there was also a significant difference in
the mean GOSS value between endotypes of primary CRS
patients (non-type 2 and type 2), with a p value of 0.004
(p<0.05) (Table 2).
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Table 1
Characteristics and Biomarker Protein Levels of Primary CRS patients Based on Osteitis Severity according to GOSS
. Osteitis
Variable All (n=33) No to mild (n=22) | Moderate to severe (n=11) p-value
Age (years) 38.36 £ 15.27 39.59 £ 14.85 3591 £16.54 0.359¢
Sex

Male 12 (36.4) 10 (45.5) 2(18.2)

Female 21 (63.6) 12 (54.4) 9 (81.8) 0.249*
Duration of complaint (weeks) 91.21 £ 110 86.59 £ 103.59 100.45 £ 126.64 0.893¢
Main complaint

Nasal obstruction 18 (54.5) 11 (50) 7 (63.6)

Rhinorrhea 8(24.2) 5(22.7) 3(27.3)

Headache 4(12.1) 3 (13.6) 19.1)

Facial pain 2(6.1) 2(9.1) 0 (0)

Orbital edema 1(3) 1 (4.5) 0(0) 0.758¢
Laterality of paranasal sinus pathology

Unilateral 11 (33.3) 11 (50) 0 (0)

Bilateral 22 (66.7) 11 (50) 11 (100) 0.005°
Nasal polyp

Absent 16 (48.5) 15 (68.2) 1(9.1)

Present 17 (51.5) 7(31.8) 10 (90.9) 0.001¢
Type 2 protein biomarkers

CLC (ng/ml) 0.49 £ 0.36 0.47 £ 0.26 0.54 £0.53 0.516°

ECP (pg/ml) 353.32 £132.86 310.44 £ 123.24 439.07 £ 111.63 0.007¢
Non-type 2 protein biomarkers

IFN-y (pg/ml) 20.27 £5.53 21.34 £ 6.05 18.13 £3.66 0.041°

IL-17A (pg/ml) 49.92 +33.56 53.75 £ 36.55 42.25 +26.5 0.26*
Nb.*Mann-Whitney U Test; *Fisher’s Exact Test; ‘Kruskal-Wallis Test; ‘Chi-Square Test; *Independent Samples T Test.

Table 2
Comparison of GOSS Values between Type 2 and Non-Type 2 Primary CRS Patients
iti - Endotype
Osteitis All (n=33) Non-type 2 (n=20) type 2 (n=13) p-value
GOSS 16.06 £ 10.12 11.55 £ 6.96 23+10.5 0.004°
“Mann-Whitney U Test.
DISCUSSION association between endotypes and osteitis in primary

Rhinosinusitis, according to EPOS 2020, is an
inflammation of the mucosa of the nasal cavity and
paranasal sinuses. It is said to be CRS if symptoms
occur for more than 12 weeks. The latest classification
divides CRS into primary and secondary. In primary
CRS, endotypes (mucosal inflammatory type) are divided
into type 2 and non-type 2 (type 1 and type 3) [1].
Remodeling in CRS, which is caused by a type of mucosal
inflammation, can occur in both tissue and bone in the
form of osteitis [7, 10]. Bones with osteitis can release
inflammatory mediators which results in persistent edema
in the overlying mucosa and cause therapeutic failure
in CRS [6, 11]. Inflamed mucosa of nasal cavity and
paranasal sinuses is the main key to periosteal reactions,
which causes metaplasia of adjacent bones, resulting in
osteitis in the walls of the paranasal sinuses (inflammatory
bone reaction). By far, eosinophilic inflammation is the
most researched and studied, because it is considered
to have a more severe remodeling impact compared
to neutrophilic inflammation [4]. However, the direct
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CRS has not yet been fully explained [7].

In this study, according to the degree of osteitis,
15.15% of patients were classified as having insignificant
osteitis, 51.52% had mild osteitis, 30.30% had moderate
osteitis, and 3.03% had severe osteitis. Al-Madani et al.,
stated that there were 10 (20%) patients with insignificant
osteitis, 23 (46%) mild, 9 (18%) moderate, and 8 (16%)
severe osteitis. The results of the studies above cannot
be compared directly because this study comprised all
primary CRS patients regardless of the presence of nasal
polyps, while the study by Al-Madani et al. only included
CRS patients with diffuse sinonasal polyposis, so the
sample criteria are different [12].

Type 1 mucosal inflammation is characterized by the
detection of protein biomarker IFN-y, type 2 by CLC and/or
ECP, while type 3 by IL-17A [3]. The percentage of single
type 1, 2, and 3 mucosal inflammation was found to be
30.30%, 39.39%, and 21.21%. Apart from that, mixed types
of mucosal inflammation were also found, namely types 2/3
and 1/2/3 at 3.03% and 6.06%, respectively. Stevens et al.
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stated that the percentage of type 2 mucosal inflammation
was greater than non-type 2 mucosal inflammation in CRS
patients [3], however these results were not in accordance
with those of this study. In Western countries, 80% of CRS
with nasal polyps (CRSWNP) are characterized by type 2
mucosal inflammation, which is also predominant in CRS
without nasal polyps (CRSnNP). However, this differs from
findings in Asia, where type 2 and non-type 2 mucosal
inflammation are found in similar proportions in CRSwWNP.
In China itself, type 2 mucosal inflammation in CRSwWNP
was found to be 20% in Chengdu, 60% in Beijing. The
results of several studies mentioned above further confirm
the existence of geographic variability in the distribution of
types of CRS mucosal inflammation, even within a single
country [13-15]. The results in this study appear to be more
in line with the pattern of CRS mucosal inflammation types
in Asian countries compared to Western countries.

In this study, there was a significant difference in
laterality of paranasal sinus pathology, nasal polyp, ECP
and IFN-y between no-to-mild and moderate-to-severe
osteitis groups with p values of 0.005; 0.0014; 0.007 and
0.041, respectively (p<0.05). Georgalas et al., in their
research, stated that CRSwNP showed a greater percentage
of osteitis than CRSnNP (75% vs 55%, p=0.04) [9].
According to Wu et al., osteitis occurs as a result of an
imbalance in bone production and resorption mediated by
the bone morphogenic protein (BMP) signaling pathway.
The expression of BMP-7 and BMP-9 along with their
receptors, BMPRIA and BMPR2, which have pro-
osteoblastic effects, is said to be decreased in CRSwNP.
This decrease in osteoblastic activity, accompanied by an
increase in acid phosphatase type (ACP) 5, is significantly
associated with bone turnover imbalance leading to osteitis
in CRSwNP [16]. The inflammatory bone reaction in
pathology involving both sides of the paranasal sinuses
(bilateral) will be greater than in pathology involving
only one side of the paranasal sinuses (unilateral), due
to differences in the surface area of the mucosa attached
to the bone. However, research conducted on the CRS
rabbit model showed that 52% of specimens experienced
changes in the contralateral paranasal sinus bone, although
no disease was found in the mucosa on that side [17]. The
bony Haversian canal experiences widening and increased
vascularization in CRS. This allows inflammatory
mediators to migrate and spread, so that they can cause
changes in bones that are located far from the location of
the primary mucosal inflammation [11].

To date, there has been no literature or research
that directly discusses the relationship between ECP and
the pathophysiology of osteitis in CRS. However, several
studies have explained the relationship between eosinophil
inflammation in CRS and the occurrence of osteitis, and
ECP will be released only by activated eosinophils [18].
Miyake et al. and Feldman et al. described the influence
of P-glycoprotein (P-gp) in the pathophysiology of
osteitis under eosinophilic inflammation. P-gp can directly
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increase the secretion of T-helper (Th) 2 cytokines in
local tissues [19, 20]. Gunel et al. stated that eosinophilic
inflammation is also able to trigger bone changes through
growth differentiation factor (GDF) 5 and exostosin
(EXT) 1 [21]. In the study by Khalmuratova et al.
and Kong et al., it is stated that eosinophils produce
Th2 cytokines, including 1L-4, IL-5, and IL-13, which
play a role in regulating the activity of osteoblasts and
osteoclasts, thereby resulting in neo-osteogenesis by
increasing runt-related transcription factor (RUNX) 2
and receptor activator of nuclear factor kappa-B ligand
(RANKL) expression [22, 23]. In a study by Snidvongs
et al., a higher median osteitis score was associated with
higher tissue and serum eosinophilia [24]. So far, there has
been no research that directly explains the relationship of
CLC to the pathophysiology of osteitis. Similar to ECP,
the role of CLC can be indirectly explained through the
role of eosinophils in causing osteitis.

IFN-y is a biomarker for type 1 CRS, which
is also thought to play a role in the pathophysiology
of osteitis. However, several previous studies have
shown inconsistencies. Kong et al. reported that IFN-y
concentrations had a positive, but not significant,
correlation with RANKL concentrations [23]. On the
other hand, Khalmuratova et al. stated that IFN-y was not
significant in increasing RUNX2 expression [22]. The
difference in IFN-y levels, which was significantly higher
in the no-to-mild osteitis group compared to moderate-
to-severe osteitis in this study, is not yet sufficient to
conclude a relationship between IFN-y and osteitis.
Further research is needed to confirm the exact role of
IFN-y in the pathophysiology of osteitis in CRS.

Analysis results on GOSS values showed that there
was a statistically significant difference in mean GOSS
values between the type 2 and non-type 2 primary CRS
in this study (p=0.004). The pathophysiology of bone
remodeling in CRS can occur in both type 2 and non-type
2, but involves different molecular pathways. Snidvongs
et al. stated that patients with osteitis had significantly
higher serum eosinophil concentrations [24]. Mehta et al.
also obtained similar results, stating that increased blood
and sputum eosinophil concentrations in asthma patients
were significantly associated with mucosal thickening
and bone changes in the paranasal sinuses [25]. Thus, the
results of this study confirm that more severe osteitis tends
to occur in patients with type 2 CRS, where eosinophilic
inflammation predominates.

CONCLUSIONS

Type 2 primary CRS patients have greater osteitis
scores than non-type 2 patients, signifying the more
profound inflammation of type 2 compared to that of non-
type 2. It is possible that ECP plays a role in the severity
of osteitis in primary CRS patients, in which the exact role
requires more research in the future.
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Perspectives  for  further research. Future
studies should explore the mechanistic link between
eosinophil cationic protein (ECP) and osteitis in primary
chronic rhinosinusitis (CRS) through molecular and
histopathological analyses. Longitudinal investigations
with larger and more diverse populations are warranted
to clarify causal relationships between CRS endotypes
and bone remodeling. Additionally, integrating advanced
imaging modalities and quantitative biomarker profiling
may improve diagnostic precision and guide personalized
therapeutic approaches for CRS patients with osteitis.
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Pe3rome

AHANI3 BIAMIHHOCTEN Y NEPBUHHUX EHAOTUNAX XPOHIYHOr O PUHOCUHYCUTY HA OCHOBI OCTEITY,
OLIHEHOIO 3A rMOBAIBbHOIO LLKANOIO OLIHIOBAHHA OCTEITY (GOSS)
Ipiana MaxapaHi', MenianTa TaHgioHo', lOtoH KOeHiBari?, HaHik CeTigxoBari®

'BipnineHHs oTopuHonapuHronorii, Xipyprii ronosw Ta wwui, 3aransHa nikapHs Caicyn AHBap, MeaudHuin dakynbTer,
YHiBepcuteT bpasigpkas, M. ManaHr, IHgoHe3is

‘BinninexHs pagionorii, 3aransHa nikapHs Caipyn Axsap, Meonunmii hakynbteT, YHiBepeuteT bpasimxas, M. ManaHr,
IHooHesis

‘BinaineHHs rpomagckkoro 30opoB’s, MeguiHuit dhakynbTet, YHiBepcuteT Bpagimkas, M. ManaHr, [HgoHesis

Bceryn. 3anajieHHs CJIM30BOi 0060JIOHKKM NpPH NEPBUHHOMY XpOHiYHOMY puUHOCHHYcUTi (XPC) mofinsieThbCs Ha THUI
2 ta He TuN 2 (Tunu 1 i 3). Lle Moxxe CIPUYUHUTHU PEMOZEIOBAHHS KiCTKOBOI TKAaHMHH, 1110 IPU3BOAUTD 0 OCTEITY.
[Ipu6ausHo 36-53% mnauieHTiB i3 XPC MaOThb OCTEIT, 10 YCKJIAJHIOE JiKYBaHHS 3aXBOPIOBAHHSA. BBaXka€Thbcs, 110
€03MHOQi/NbHe 3amajieHHs Ma€ OilbLI BUPaXKEHUH BIJIMB Ha PEMOJE/IOBAHHSA KICTKH, HDX HeHTpodisbHe, ofHaK
JloCi He POBEEHO XKOAHUX AOCTIPKEHD, Ki 6 MPOJEMOHCTPYBaIN KOpeJALilo MiXK eHZOTUIIaMH Ta OCTeiTOM mpH
nepsuHHOMY XPC.

MeTa. MeTo10 L[bOTO AOCJI>KEHHS 6YJI0 MpOaHali3yBaTH BiAMiHHOCTI Mixk eHZ0THIIaMu epBUHHOTO XPC Ha OCHOBI
ocTeiTy, oniiHeHoro 3a [1106a1bHOMO MmKanow octeiTy (GOSS).

Martepianu Ta MeTogM. [IpoBeieHO aHAIITUYHE MONEpeYHe CIOCTEpeXHe AOCIiKEeHHS 3a y4yacTio 33 MalieHTiB
i3 nmepBurHuM XPC. EHJOTHN BM3HayaJM LUISIXOM BHUMIpIOBaHHS piBHIB 6iKOBHUX 6ioMapkepiB y C/IM30BiH
raykonozibHoro BigpocTka (processus uncinatus) 3a gomoMororo Metoay iMyHodepMmeHTHoro aHajidy (ELISA).
OcTeiT CTIHKM MPUHOCOBUX Ma3yX OLIHIOBAIM 3a A0NoMorown kommn'rorepHoi Tomorpadii (KT) Ta pospaxoByBaiu 3a
mkasnorw GOSS.

Pe3ynbTraT. BuaB/eHO AOCTOBipHI BiAMIHHOCTI 100 JIaTepa/IbHOCTI MATOJIOTii NPUHOCOBUX Na3yX, HASBHOCTI
HOCOBMX IOJIiNiB, piBHIB eo3uWHo¢inbHOro karioHHoro 6inka (ECP) Ta inTepdepony (IFN)-y mik rpymamMu
3 BifgcyTHiIM/snerkuMm i momipHuUM/TskKHM ocTeiToM (p<0.05). Cepenne 3HadeHHda GOSS y rpyni Tumy 2 6ysio
CTAaTUCTUYHO 3HAYHO BULIMM, HiX y rpymni He Tuny 2 (p=0.004).

BucHoBku. [lanieHTr 3 nepBuHHMM XPC Tumy 2 MaloTb BULIi NOKa3HUKHU OCTEITY, HDK MAaLiEHTU 3 He TUNY 2,
10 CBiJYUTb MpO 6iAbll BUpaKeHe 3amaseHHs Tumy 2. IMoBipHo, ECP Bifirpae poJsib y TsKKOCTI ocTeiTy mpu
nepBuHHOMY XPC, 1110 moTpebye MoJanbIIMX AOCAIJXKEHD A4 3'ICyBaHHSA TOYHOTO MeXaHi3My.

Kamwouoei cnoea: XpoHiYHMA PUHOCHUHYCHUT, €HAOTHI, €03UHOQI/IbHUI KaTiOHHUI 61/10K, I106ajbHA LIKaJja
OLIiHKH OCTeiTy, ocTeiT
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Abstract

Introduction. Following the full-scale Russian invasion of Ukraine, there has been a substantial increase
in the need for accessible, rapid-acting, and non-pharmacological approaches to alleviate symptoms
of post-traumatic stress disorder and depression among Ukrainian refugees. One potentially useful
intervention is the Transcendental Meditation program.

Aim. To assess the effectiveness of the Transcendental Meditation program in reducing symptoms of post-
traumatic stress disorder and depression in Ukrainian refugees residing in Germany:.

Materials and methods. The study included 80 Ukrainian refugees: 40 participants in the intervention
group who practiced Transcendental Meditation for 60 days and 40 participants in the the non-practicing
control group. Symptoms of post-traumatic stress disorder were assessed using the PCL-5 and IES-R
scales, while depressive symptoms were measured using the BDI-II at baseline and after 30 and 60 days.
Parametric and non-parametric statistical methods were applied for data analysis.

Results. As early as 30 days after the start of the intervention, the meditation group demonstrated
a statistically significant reduction in symptoms of post-traumatic stress disorder and depression
compared with baseline values. The proportion of participants with probable post-traumatic stress
disorder decreased from 60.0% to 2.5%, and after 60 days no participant in this group remained above the
diagnostic cutoff. At both 30 and 60 days, the intervention group showed statistically significantly better
PCL-5, IES-R, and BDI-II scores than the control group. In the control group, no significant reduction in
post-traumatic stress disorder symptoms was observed, whereas depressive symptoms tended to worsen
by the end of follow-up.

Conclusions. Regular practice of the Transcendental Meditation program is associated with a rapid
and statistically significant reduction in symptoms of post-traumatic stress disorder and depression
among Ukrainian refugees. The program may be considered a promising adjunctive or alternative non-
pharmacological approach within psychosocial support systems; however, further research in larger
samples is required.

Keywords: post-traumatic stress disorder, depression, UKrainian refugees, Transcendental
Meditation, psychosocial support

INTRODUCTION their country. Many of them suffer from symptoms of

posttraumatic stress disorder (PTSD), a clinical condition

Since the beginning of the Russian invasion of that people can develop after having been exposed to
life-threatening or profoundly disturbing events. PTSD is
characterized by four clusters of symptoms [1] occurring
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in reaction to a traumatic event: (1) re-experiencing (e.g.,
intrusive memories of the trauma, flashbacks, nightmares),
(2) avoidance (of thoughts and feelings, or of external
triggers related to the trauma), (3) negative alterations in
cognition/mood (e.g., memory loss, enduring negative
emotions, self-blame), and (4) alterations in arousal and
reactivity (e.g., restlessness, irritability, concentration
and sleep problems). If left untreated, the condition can
chronify and cause problems for years or even decades to
come [27], putting great strain on the affected persons as
well as their families and society as a whole [19].

Major depressive disorder is a mood disorder that
commonly occurs after exposure to trauma, either alone
or together with PTSD [I1, 28]. It is characterized by
pervasive low mood and loss of interest or pleasure in
almost all activities, along with other symptoms such as
fatigue, slowing down of thought, and low self-esteem [1].
Depressive disorders may significantly impair social
functioning and ability to work, and pose a high economic
burden on society due to both direct and indirect
costs [12].

Data from general population samples collected in
Kharkiv and Lviv, as well as throughout Ukraine after
the beginning of the war in 2014, suggest that 65% of
internally displaced people (IDPs) had been directly
exposed to war trauma, and the prevalence of PTSD was
significantly higher among IDPs compared to urban-
dwelling people, as well as compared to those with
Russian identity [17]. PTSD prevalence in IDPs was 32%
and depression prevalence was 22%, and 74% of those
in need of treatment did not receive any, showing a large
treatment gap in mental health care and psychosocial
support in Ukraine [31]. Among Ukrainian civilians who
were displaced following the Russian invasion of 2022,
displacement was again found to be associated with
higher rates of PTSD; however there was no difference
in the PTSD prevalence between those who had been
forced to resettle within Ukraine and those who had left
their home country, and the average prevalence of PTSD
among displaced Ukrainians was 30.8% [8]. Regarding
depression, preliminary studies of Ukrainian refugees
from the 2022 invasion in 11 European countries showed
that while 2.7% reported to have displayed depression
previously, after the forced resettlement 16.4% reported
strong manifestations of depression, 2.7% felt exhausted
and disorganized due to new manifestations of depression,
and another 37.0% stated to have developed symptoms of
depression [20-21].

Consequently, Ukraine and countries hosting
Ukrainian refugees are faced with a greatly increased
demand for treatment of both PTSD and depression. This
demand often exceeds the existing treatment capacities
and is further aggravated by the fact that in receiving
countries treatment needs to be provided in or translated
into Ukrainian or Russian language. Within Ukraine,
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the supply of therapeutic care is not only impaired by
the ongoing acts of war, but under conditions of a sharp
increase in mental and behavioral disorders due to the
Russian invasion, the system of psychiatric care and
psychological support as such turned out to be in need
of revision [35]. Psychological help in Ukraine is mostly
psychiatric [22], therefore the implementation of unified
programs of self-help and psychotherapy is extremely
urgent. Moreover, the system of therapeutic assistance
should be based on the principles of a comprehensive
approach that integrates various areas of medical and
socio-psychological knowledge and practices [33].

Considering these problems, the Transcendental
Meditation (TM) program may be a viable and adjunctive
treatment option, and a probable answer to at least
some of the requirements of the current situation.
TM is a simple and effortless relaxation technique
which is practiced twice daily for 15-20 minutes
while sitting comfortably with eyes closed. It induces
a psychophysiological state of «restful alertness» [3]
which is characterized by the experience of stillness,
stability, and order, as well as deep physiological
rest shown in decreased metabolism, heart rate, and
respiratory rate [34]. TM has been found to improve
symptoms of depression in employees [14] and university
students [24] and to significantly lower posttraumatic
stress in various samples across different cultural
backgrounds, such as veterans [7, 15, 18, 26, 32], active
duty military personnel [4, 5], refugees [29, 30], prison
inmates [23, 25], university students [2], and natural
disaster survivors [36]. Significant improvements in
PTSD symptoms have been found after a few weeks of
practice already, and regarding its efficiency, TM has
been shown to be significantly non-inferior to prolonged
exposure therapy, with a larger percentage of participants
positively responding to the TM program than to the
therapy treatment [26]. The TM program is a non-invasive
approach to treating PTSD, allowing the alleviation
of symptoms without re-experiencing trauma [15]. In
conclusion, it can be stated that the TM program is
a promising and safe auxiliary or alternative treatment
method for PTSD; however more research is needed to
determine whether it also serves as an effective treatment
for depression.

MATERIALS AND METHODS

The study examined the efficiency of the TM
program to reduce symptoms of posttraumatic stress
and depression in Ukrainian refugees in Germany by
comparing a group practicing TM to non-practicing
controls. Psychological measures for PTSD and
depression were collected in both groups at baseline and
at 30 and 60 days follow-up tests. All measures were
administered in the Ukrainian version. The effect of the
TM practice on the outcome variables was analyzed
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within each group and between groups. The trial was
conducted from May 2022 to September 2022 in the
city of Liibeck, Northern Germany, and supervised
by a certified Ukrainian psychotherapist. The Ethical
Approval Commission at the Bogomolets National
Medical University in Kyiv, Ukraine, approved the study.

Participant characteristics

The total sample consisted of 80 Ukrainian refugees
who had fled to Germany after the outbreak of the war in
Ukraine, 40 who practiced the TM program and 40 non-
practicing controls. Criteria for participation included
citizenship of Ukraine, attendance of all necessary
meetings, and active participation in the study according
to the instructions given. In addition, it was required
that the subjects had not previously learned or practiced
TM. Of the original 100 subjects, 10 in each group had
to be excluded from the study due to incomplete data
on the psychological measures, amounting to a total
drop-out of 20.

Recruiting was done on social media, via
information leaflets directly distributed at local refugee
hostels and dormitories as well as in public places
and public transportation, and by word-of-mouth-
recommendation. For social networks (Facebook,
Instagram, TikTok, Telegram), pages were created and
updated regularly with written information as well as
photo and video materials. All advertising was done in
the Ukrainian language, which led to a high degree of
trust in the study. In addition, a website was created in
Ukrainian, English, and German versions, providing
information about the study and the TM program. People
were offered to learn the TM program for free to alleviate
stress symptoms, and to receive practical advice for social
adjustment if needed. A mimimum severity of symptoms
was not required to qualify for participation.

Research design

Individuals who were interested in learning the TM
technique were invited in small groups to informational
lectures at the local TM center, and afterwards decided
whether they wanted to learn the TM program and partake
in the study. Instruction to practice the TM technique was
done by professional German TM teachers according to
the official guidelines, with the assistance of a Ukrainian
translator. On the three days after the initial instruction,
subjects received check-ups for correct execution of the
technique. Following that, they attended group check-
ups every week and personal check-ups every two weeks.
Participants were advised to practice 20 minutes of
meditation twice daily in the mornings and evenings over
the course of two months, and to write a short self-report
at the end of each day. The self-assessment questionnaires
were handed out to them at the respective testing times
during the regular check-up meetings. The subjects filled
out the questionnaires at home and returned them at the
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next meeting. There were no drop-outs due to irregular
practice of the TM program, or abandonment of the study
before completion.

After the sampling of the TM group was finished
at 50 subjects, a control group was created consisting
of individuals who were interested in learning the TM
program in the future. Psychological measures were sent
to the controls via email at baseline and follow-up test
times, and returned in the same electronic format. All
subjects completed the study.

Measures

The Posttraumatic Stress Disorder Checklist in
the version correspondent to the DSM-5 (PCL-5 [38])
consists of 20 items which are answered on a 5-point
Likert scale ranging from 0 («not at ally) to 4
(«extremely»). Items are summed up for a total severity
score (0-80) with a cutoff score of 31 [10]. In a sample of
trauma-involved college students [9] the PCL-5 featured
high internal consistency (Cronbach’s a = .94) and test-
retest reliability (r = .82). Confirmatory factor analysis
showed adequate fit with the 4-factor model in the
DSM-5: 2 (164) = 455.83, p < .001, standardized root
mean square residual (SRMR) = .07, root mean squared
error of approximation (RMSEA) = .08, comparative fit
index (CFI) = .86, Tucker-Lewis index (TLI) = .84.

The revised version of the Impact of Event Scale
(IES-R [39]) is a 22-item questionnaire administered
with a 4-point Likert scale ranging from 0 («not at all»)
to 3 («often»). In a treatment-seeking community sample
with varying degrees of PTSD [13] the scale showed
high internal consistency (Cronbach’s a = .96) and
a high correlation with the PTSD Checklist (r = .84),
with a cutoff score of 33 providing the best diagnostic
accuracy. However, confirmatory factor analysis failed to
support the proposed 3-factor structure. Exploratory factor
analysis suggested either a single or a 2-factor solution
(intrusion / hyperarousal and avoidance).

The Beck Depression Inventory-II (BDI-II [6])
consists of 21 questions with 4 possible answers each,
ordered by increasing intensity and scored from 0 to
3. A score of 14-19 indicates mild depression, a score
of 20-28 indicates moderate depression, and a score of
29-63 indicates severe depression. In a comprehensive
review [37], the scale showed high internal consistency
(Cronbach’s o around .90) and test-retest reliability
(r ranging from .73 to .96). Factor analysis showed
a robust dimension of general depression with two sub-
factors (cognitive-affective/somatic-vegetative).

Hypotheses

Based on previous findings [4-5, 7, 14-18, 36], we
expected the following pattern of results: a distinct and
significant reduction of reported symptoms within the TM
group, and significantly lower reported symptoms in the
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TM group compared to the control group at the 30-day
post-test (hypothesis 1), an albeit less distinct, but still
significant reduction of reported symptoms within the TM
group, and significantly lower reported symptoms in the
TM group compared to the control group at the 60-day
post-test (hypothesis 2), and no significant change in
reported symptoms in the control group (hypothesis 3).

Results Processing

All statistical analyses were performed and all
graphs were created using SPSS Version 29 [16]. A total
of 20 cases were excluded from the analysis because of
missing data. For the remaining cases, sum scores were
calculated for each measure at the baseline, 30-day,
and 60-day tests, and change scores were computed by
calculating the differences between measurements from
baseline to 30 days, and from 30 to 60 days, respectively.

To test whether the practice of the TM program
served as an effective method to reduce symptoms
in comparison to no practice, 2x3 mixed analyses of
variance (ANOVA) models containing a 2-level between-
group factor (condition: TM vs. control) and a 3-level
within-group factor (time: baseline, 30 days, 60 days)
were calculated using the mean sum scores of the three
measures. Simple main effects of both the between-subject
and within-subject factors on the dependent variables
were computed using one-way ANOVA and repeated
measures ANOVA models, respectively. If indicated,
robust tests were chosen for interpretation, and non-

parametric tests were run for additional confirmation of
the results.

To analyze the effect of the TM program on changes
in self-reported symptom severity, the mean change scores
of the three measures were compared using 2x2 mixed
ANOVA models with a 2-level between-group factor
(condition: TM vs. control) and a 2-level within-group
factor (time interval: 30 days—baseline vs. 60 days—
30 days). Effects of both the between-subject and within-
subject factors were computed using one-way ANOVA
and repeated measures ANOVA models, respectively. If
indicated, robust tests were chosen for interpretation, and
the results were checked against non-parametric tests.

Prevalences of probable PTSD in the control and
TM groups were analyzed within each group and between
the two groups. Prevalences were based on PCL-5 sum
scores using the cutoff score of 31.

RESULTS

Participant demographics

Participant demographics for the total sample and
both the TM and control groups are displayed in Table 1.

There was no significant difference in age between
groups (t [69.08] = 1.22, p = 0.226), however the groups
significantly differed in distribution of sex (z = 2.77,
p = 0.006) and prevalence of probable PTSD at baseline
(z=2.68,p=0.014).

Table 1
Participant Demographics and Baseline Prevalence of Probable PTSD Measured with the PCL-5 Scale and Using
a Cutoff Score of 31
Item TM Group Control Group Total
(n = 40) (n = 40) (N = 80)

Age (N) M=40.22 M =36.87 M= 38.57

SD = 17.80 SD = 11.94 SD =15.19
5-20 years 17.5% (7)0 2.5% (1) 10.0% (8)
21-30 years 12.5% (5)0 27.5% (11) 20.0% (16)
31-40 years 17.5% (7)0 32.5% (13) 25.0% (20)
41-50 years 27.5% (11) 27.5% (11) 27.5% (22)
51-60 years 5.0% (2) 5.0% (2) 5.0% (4)
61-70 years 5.0% (6)0 2.5% (1) 8.8% (7)
71-76 years 5.0% (2) 2.5% (1) 3.8% (3)
Gender (N)
Female 75.5% (31) 47.5% (19) 62.5% (50)
Male 22.5% (9)0 52.2% (21) 37.5% (30)
Probable PTSD (N)
PTSD (PCL > 31) 60.0% (24) 32.5% (13) 46.3% (37)
no PTSD (PCL < 31) 40.0% (16) 67.5% (27) 53.8% (43)

Effects of the TM program on self-reported PTSD
and depression symptom severity

Table 2 contains the means and standard deviations
of the PCL-5, IES-R, and BDI-II sum scores.

Mixed ANOVA models yielded highly significant
interaction effects between the time and group factors

KniniyHa Ta npodinakrtnyna meaunnna, Ne 2 (48) /2026

on all outcomes: PCL-5 (F[2, 156] = 23.02, p < 0.001,
partial 0?2 = .23), IES-R (F[2, 156] = 27.50, p < 0.001,
partial n* = .26), and BDI-II (Greenhouse-Geisser
F[1.68, 131.30] = 14.88, p < 0.001, partial n* = .16).
Figures 1, 2, and 3 depict the encountered pattern of
results for the PCL-5, IES-R, and BDI-II sum scores,
respectively.
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Table 2
Means and Standard Deviations of PCL-5, IES-R, and BDI-Il Sum Scores. Control Group n =40, TM Group n =40,
Total Sample N = 80

Time Condition L IES:R EDLH
M SD M SD M SD

Control 25.25 15.70 23.58 14.26 14.43 8.10

Baseline ™ 32.38 17.06 30.70 14.60 13.73 9.67
Total 28.81 16.68 27.14 14.78 12.08 9.12

Control 24.55 22.02 23.50 18.17 12.30 14.35

30 days ™ 13.85 8.57 14.58 11.27 6.18 4.81
Total 19.20 17.45 19.04 15.68 9.24 11.07

Control 29.33 26.07 29.43 20.10 18.53 22.67

60 days ™ 5.40 6.89 7.13 8.78 3.30 3.62
Total 17.36 22.45 18.28 19.06 17.86 17.86

4000 condition

[Frontrol
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Figure 1. Changes in PTSD symptom severity, assessed with the PCL-5 scale, by treatment group: Comparison of the TM and control groups
on mean PCL-5 sum scores after 0, 30, and 60 days.
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Figure 2. Changes in PTSD symptom severity, assessed with the IES-R scale, by treatment group: Comparison of the TM and control groups
on mean IES-R sum scores after 0, 30, and 60 days.
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Figure 3. Changes in depression symptom severity, assessed with the BDI-II scale, by treatment group: Comparison of the TM and control

groups on mean BDI-II sum scores after 0, 30, and 60 days.

With all outcomes, the requirement of variance
homogeneity was not given consistently: PCL-5 (Fs[1, 78]
between 1.10 and 55.44, ps between .296 and <0.001),
IES-R (Fs[1, 78] between 0.26 and 33.76, ps between .610
and < 0.001), BDI-II (Fs[1, 78] between 1.48 and 73.79, ps

of variables featuring heteroscedasticity was not successful
in all instances, follow-up analyses were conducted using
robust and non-parametric procedures.

Tables 3 and 4 display the differences in mean sum
scores between the control and TM groups, and within

between 0.228 and < .001). Since Box-Cox transformation each group.
Table 3
Mean PCL-5, IES-R, and BDI-Il Sum Score Differences Between the Control and TM Groups. p-values
are Bonferroni-corrected
Time PCL-5 IES-R BDI-II
A (95% CI) p A (95% CI) p A (95% CI) p
: 7.13 7.13 3.30
i (~0.18, 14.30) e (0.70, 13.55) ey (~0.67,7.27) ez
-10.70 893 6.13
30 days (~18.14. -3.26) 0.005 (~15.65, -2.20) 0.010 (~10.89, -1.36) 0.012
23.96 2230 15.25
60 days (-32.41,-15.44) | <0001 (-29.21,-15.40) <0.001 (-22.43.-8.00) <0.001
Table 4
Mean PCL-5, IES-R, and BDI-Il Sum Score Differences within the Control and TM Groups. p-values
are Bonferroni-corrected
Time PCL-5 IES-R BDL-II
A(95% CID) | p A(95% CI) | p A(95% CD | p
Control
70 ~08 1.88
0-30 days (-7.95, 6.55) 1.00 (-6.60, 6.65) 1.00 (-2.88, 6.63) 1.00
478 5.93 6.23
=it (:2.92. 12.47) USRS (:0.76. 12.61) 02D (051, 11.94) S
4.08 5.85 8.10
0-60 days (-4.74, 12.89) 0785 (-1.54,13.28) 0.169 (115, 15.05) 0.017
™
_18.53 16.13 7.55
0-30 days (:25.77,-11.28) <0.001 (:22.65, -9.60) <0.001 (-12.30, -2.80) <0.001
-8.45 745 2.88
AL (-16.14,-76) U (-14.13, -77) A (-8.59, 2.84) U
26.98 23.58 -10.43
0-60 days (-35.79, -18.16) <0.001 (-30.96, -16.19) <0.001 (-17.38, -3.47) <0.001
KniniyHa Ta npodinakrtnyna meaunnna, Ne 2 (48) /2026 57
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On mean PCL-5 sum scores, the control and TM
groups differed significantly after 30 days (Welch’s F[1,
50.53] = 8.20, p = 0.006), and after 60 days (Welch’s
F[1, 44.42] = 31.49, p <0.001). At both post-tests, the
TM group reported less PTSD symptoms than the
control group [As = -10.70 [95% CI -18.14 to -3.26]
and -23.96 [95% CI -32.41 to -15.44], Bonferroni-
corrected ps = 0.005 and < 0.001].

Kruskal-Wallis  tests confirmed these results
(3s[1] = 4.09 and 26.72, ps = 0.043 and < 0.001).
Within the control group, reported PTSD symptom
severity did not significantly change over time (F[2,
78] = 0.83, p = 0.439, partial n?> = 0.02). Within the TM
group, there were significant changes (Greenhouse-
Geisser F[2, 55.95] = 74.60, p < 0.001, partial n* = 0.66),
less PTSD symptoms were reported at both post-tests
(As = -18.53 [95% CI -25.77 to -11.28] and -8.45 [95%
CI -16.14 to -0.76], Bonferroni-corrected ps <0.001
and = 0.026). This pattern of results was confirmed by
Friedman tests for both the control group (¥*[2] = 0.17,
p = 0.920) and the TM group (y*[2] = 52.55, p < 0.001).

On mean IES-R sum scores, the control and TM
groups differed significantly at baseline (Welch’s FJ[1,
77.96] = 4.87, p = 0.030), after 30 days [Welch’s F[1,
65.14] = 6.97, p = 0.010], and after 60 days (Welch’s
F[1, 53.34] = 41.34, p < 0.001). Compared to the control
group, the TM group reported more PTSD symptoms
at the beginning (A = 7.13 [95% CI .70 to 13.55],
p = 0.030) but less PTSD symptoms at the post-tests
(As = -8.93 [95% CI -15.65 to -2.20] and -22.30 [95%
CI -29.21 to -15.40], Bonferroni-corrected ps = 0.010
and < 0.001). Kruskal-Wallis tests showed significant
differences only at baseline (y?[1] = 5.10, p = 0.024) and
after 60 days [¢*[1] = 24.68, p < 0.001]. Within the control
group, reported PTSD symptoms did not change with time
(F[2, 78] = 2.07, p = 0.133, partial n* = 0.05). Within the
TM group, reported PTSD symptom severity changed

partial 1> = .62) and was lower at both post-tests
(As = -16.13 [95% CI -22.65 to -9.60] and -7.45 [95%
CI -14.13 to -0.77], Bonferroni-corrected ps <0.001
and = 0.024). Friedman tests confirmed these results for
both the control group (¥*[2] = 0.96, p = 0.618) and the
TM group (¥*[2] = 50.92, p <0.001).

On mean BDI-II sum scores, the control and
TM groups differed significantly after 30 days
(Welch’s F[1, 47.67] = 6.55, p = 0.014) and after 60
days (Welch’s F[1, 40.99] = 17.59, p < 0.001). The
TM group reported less depression symptoms than
the control group at both post-tests (As = -6.13 [95%
CI -10.89 to -1.36] and -15.23 [95% CI -22.45 to -8.00],
Bonferroni-corrected ps = 0.012 and < 0.001). Kruskal-
Wallis tests showed significant differences only after
60 days (¥)[1] = 7.06, p = 0.008). Within the control
group, there was a significant effect of the time factor
on reported depression symptom severity (Greenhouse-
Geisser F[2, 63.09] = 3.66, p = 0.040, partial n* = 0.09),
reported symptoms increased between the 30 and 60 days
post-tests (A = 6.23 [95% CI .51 to 11.94], Bonferroni-
adjusted p = 0.028). Within the TM group, reported
depression symptom severity significantly changed over
time (Greenhouse-Geisser F[2, 49.54] = 34.00, p < 0.001,
partial n?> = 0.47), less depression symptoms were reported
after 30 days (A = -7.55 [95% CI -12.30 to -2.80],
Bonferroni-corrected p < .001). Friedman tests yielded
similar results for both the control group (¥*[2] = 0.73,
p =0.696) and the TM group (y*[2] = 42.53, p <0.001).

Effects of the TM program on self-reported PTSD
and depression symptom change

Table 5 contains the means and standard deviations
of the PCL-5, IES-R, and BDI-II change scores. Mixed
ANOVA models showed a highly significant effect of the
group factor on all outcomes: PCL-5 (F[1, 78] = 37.11,
p <0.001, partial n* = 0.32), IES-R (F[1, 78] = 47.50,
p < 0.001, partial n?> = 0.38), BDI-II (F[1, 78] = 21.26,

significantly over time (F[2, 78] = 62.96, <0.001, p <0.001, partial n*>=0.21).
Table 5
Means and Standard Deviations of PCL-5, IES-R, and BDI-Il Change Scores. Control Group n = 40,
TM Group n = 40, Total Sample N = 80
PCL-5 IES-R BDI-II
Time Interval Condition
M SD M SD M SD

Control -0.70 21.33 -0.06 19.12 1.86 14.70
Baseline — 30 days ™ -18.54 15.70 -16.12 14.23 -7.55 9.26
Total -9.61 20.69 -8.10 18.59 -2.84 13.10
Control 478 26.69 5.92 21.44 6.23 20.48
30 days — 60 days ™ -8.45 8.84 -7.45 11.70 -2.88 4.16
Total -1.84 20.85 -0.76 18.44 1.68 15.38

There was a significant effect of the time factor
on PCL-5 (F[1, 78] = 4.97, p = 0.029, partial n? = 0.06)
and IES-R change scores (F[1, 78] = 5.38, p = 0.023,
partial n? = 0.07), but it barely missed significance with
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BDI-II change scores (F[1, 78] = 3.92, p = 0.051, partial
n? = 0.05). Figures 4, 5, and 6 depict the identified pattern
of results for the PCL-5, IES-R, and BDI-II change scores,
respectively.
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Figure 4. PTSD symptom change, assessed with the PCL-5 scale, by treatment group: Comparison of the TM and control groups on mean

PCL-5 change scores for the 0-30 days and 30-60 days intervals.
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Figure 5. PTSD symptom change, assessed with the IES-R scale, by treatment group: Comparison of the TM and control groups on mean

IES-R change scores for the 0-30 days and 30-60 days intervals.
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Figure 6. Depression symptom change, assessed with the BDI-II scale, by treatment group: Comparison of the TM and control groups on

mean BDI-II change scores for the 0-30 days and 30-60 days intervals.
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Again, the requirement of variance homogeneity
was not consistently met: PCL-5 (Fs[1, 78] = 3.03 and
23.69, ps = 0.086 and < .001), IES-R (Fs[1, 78] = 2.45
and 10.74, ps = 0.121 and 0.002), BDI-II (Fs[1,78] = 6.52
and 32.50, ps = 0.013 and < 0.001), so follow-up

analyses were conducted using robust and non-parametric
procedures.

Tables 6 and 7 display the differences in mean
change scores between the control and TM groups, and
within each group.

Table 6

Mean PCL-5, IES-R, and BDI-ll Change Score Differences Between the Control and TM Groups. p-values are
Bonferroni-corrected

Time PCL5 IES-R BDI-I
A (95% CI) p A (95% CI) p A (95% CI) p
17.83 -16.05 923
0-30 days (-26.16,-9.49) <0.001 (-23.55,-8.55) <0.001 (—14.89, ~3.96) <0.001
1323 -13.38 9.10
30-60 days (-22.08,-4.37) 0.004 (-21.07,-5.68) <0.001 (~15.68,-2.52) 0.007
Table 7

Mean PCL-5, IES-R, and BDI-ll Change Score Differences Within the Control and TM Groups. p-values are
Bonferroni-corrected

e PCL-5 IESR BDLII
A (95% CI) p A (95% C1) p A (95% C1) b
5.46 6.00 435
DT (~4.34, 15.29) Uzge (-2.91, 14.91) Ul (-2.07, 10.77) B
10.06 3.68 4.68
™ (0.26, 19.89) 0.004 (-0.23, 17.58) 0.056 (—1.72, 11.09) 0.151

On mean PCL-5 change scores, the control and TM
groups differed significantly within the 0-30 days interval
(Welch’s F[1, 71.68] = 18.12, p <0.001) and 30-60 days
interval (Welch’s F[1, 47.46] = 8.85, p = 0.005). For
both time intervals, the TM group reported a greater
amount of PTSD symptom change than the control group
(As = -17.83 [95% CI -26.16 to -9.49] and -13.23 [95%
CI -22.08 to -4.37], Bonferroni-corrected ps <0.001
and = 0.004). Kruskal-Wallis tests confirmed these
results for both time intervals (y2s[1] = 15.92 and 9.08,
ps <0.001 and = 0.003). Within the control group, there
was no difference in PTSD symptom change with time
(F[1, 39] = 0.76, p = 0.389, partial > = 0.02). Within the
TM group, reported change of PTSD symptoms differed
in both time intervals (F[1, 39] = 11.22, p = 0.002,
partial n? = 0.22), reported symptom reduction was more
pronounced during the initial 30 days (A = 10.08 [95%
CI .26 to 19.89], Bonferroni-corrected p = 0.44). These
results were confirmed by Friedman tests for both the
control group (¥?[1] = 1.68, p = 0.194) and the TM group
*[1]=10.57, p <0.001).

On mean IES-R change scores, the control and TM
groups differed significantly within the 0-30 days interval
(Welch’s F[1, 72.06] = 18.12, p = <0.001) and 30-60 days
interval (Welch’s F[1, 60.33] = 11.99, p = <0.001). The
TM group reported a greater amount of PTSD symptom
change than the control group for both time intervals
(As = -16.05 [95% CI -23.55 to -8.55] and -13.38 [95%
CI -21.07 to -5.68], Bonferroni-corrected ps <0.001).
Kruskal-Wallis tests yielded similar results (y*s[1] = 13.28
and 9.26, ps < .001 and = 0.002). Within the control
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group, there was no difference in reported PTSD symptom
change (F[1, 39] = 1.27, p = 0.267, partial n*> = 0.03).
Within the TM group, there was a significant difference
(F[1, 39] = 6.47, p = 0.015, partial n* = 0.13), reported
symptom reduction was greater within the initial 30 days
(A = 8.68 [95% CI -.23 to 17.58]), but this difference
barely failed significance in the pairwise comparisons
(Bonferroni-adjusted p = 0.056). Friedman tests showed
similar results for both the control group (y*[1] = .40,
p =0.527) and the TM group ()*[1] =4.90, p = 0.027).

On mean BDI-II change scores, the control and TM
groups differed significantly within the 0-30 days interval
(Welch’s F[1, 65.72] = 11.77, p <0.001) and 30-60 days
interval (Welch’s F[1, 42.22] = 7.59, p = 0.009). The
TM group displayed greater change in depression
symptoms during both time intervals (As = -9.43 [95%
CI -14.89 to -3.96] and -9.10 [95% CI -15.68 to -2.52],
Bonferroni-corrected ps < 0.001 and = 0.004). Kruskal-
Wallis tests confirmed these results for both time intervals
(x2s[1] = 8.07 and 4.85, ps = 0.004 and 0.028). Within the
control group, changes in reported depression symptoms
did not significantly differ (F[1, 39] = 1.04, p = 0.314,
partial m> = 0.03). Within the TM group, reported
symptom changes differed significantly (F[1, 39] = 8.37,
p = 0.006, partial n?> = 0.18), the reduction of symptoms
slowed down after the initial 30 days (A = 4.68 [95%
CI -1.74 to 11.09]) but this effect failed to reach
significance in the pairwise comparisons (Bonferroni-
adjusted p = 0.151). Friedman tests yielded similar results
for both the control group (¥*[1] = 2.08, p = 0.150) and the
TM group (¥*[1] = 11.31, p <0.001).
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Effects of the TM program on the prevalence
of probable PTSD

Table 8 shows the prevalence of probable PTSD,
measured with the PCL-5 scale and using a cutoff score
of 31, for both the control and TM groups at baseline, at
30 days, and at 60 days.

Within the control group, PTSD prevalence did
not change significantly during the course of the study

(z = 0.83, p = 0.405). Within the TM group, PTSD
prevalence dropped significantly after 30 days (z = —4.80,
p < 0.001). After 60 days, no subject in the TM group
scored above the cutoff anymore. While at baseline, PTSD
prevalence was significantly lower in the control group
(z = 247, p = 0.014), after 30 days and after 60 days,
the TM group featured significantly less probable PTSD
(zs =-2.92 and -3.94, ps = 0.003 and < 0.001).

Table 8
Prevalence of Probable PTSD in the Control and TM Groups, Measured with the PCL-5 scale and Using a Cutoff of 31
Condition | Baseline | 30 Days | 60 Days
Control Group (n = 40)
PTSD (n) 32.5% (13) 25.0% (10) 32.5% (13)
no PTSD (n) 67.5% (27) 75.0% (30) 67.5% (27)
TM Group (1 = 40)
PTSD (n) 60.0% (24) 2.5% (1) —(0)
no PTSD (n) 40.0% (16) 97.5% (39) 100.0% (40)1

DISCUSSION

The results suggest that refugees who regularly
practiced the TM program experienced a significant
reduction of PTSD and depression symptoms within two
months after taking up the practice.

The decrease in reported symptom severity was highly
significant at the 30-day post-test, and remained significant
at the 60-day post-test for PTSD but not for depression;
however depression symptoms continued to decrease. The
latter finding may be explained by the fact that at baseline,
subjects in the TM group on average reported substantial
symptoms of PTSD but only mild symptoms of depression,
so that a significant reduction of symptoms could be
expected only for PTSD. The decrease in reported symptoms
of both PTSD and depression was significantlly stronger
during the initial 30 days after starting the TM practice,
suggesting that TM is a rapid-acting treatment. Moreover,
the TM program also seems to be highly effective in
improving the condition of PTSD, as the rate of subjects who
scored above the PCL-5 cutoff of 31, indicating probable
PTSD, dropped from 60% at the baseline test to 2.5% at the
30-day post-test, and to 0% at the 60-day post-test.

Previous research indicated that the practice of
TM significantly reduced symptoms of depression at
a 3-month and 4-month post-test, respectively [14, 24].
The results of the current study are in line with these
findings; however since the design included two post-tests
at 30 days and 60 days, it could be shown that the effects
of the TM program set in quickly, as the most substantial
reduction of reported symptoms occurred within 30 days
after taking up TM practice already. Studies also showed
that the TM program significantly alleviated posttraumatic
stress across various samples, with post-test intervals
ranging from 10 days up to 6 months [2, 4, 5, 7, 15, 18,
23, 25, 26, 29, 30, 32, 36]. The current results confirm
these findings, and in line with studies featuring more
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than one post-test, it was found that the effects of the
TM program set in quickly and the strongest reduction of
reported symptoms was measured at the first post-test. As
in previous studies, subject compliance with TM practice
was high, and no adverse effects were reported.

The findings furthermore imply that the differences
in reported symptom severity between the TM and control
groups at the 30 and 60-day post-tests can be ascribed to
the effect of the TM program. After 30 days, subjects in
the TM group experienced significantly less symptoms of
both PTSD and depression in comparison to the control
group, although the control group had reported slightly,
albeit mostly non-significantly stronger symptoms intially.
After 60 days, the differences between the two groups
were highly significant, as subjects in the TM group
experienced very little symptoms, whereas the control
group remained mostly unchanged.

A surprising finding was the increase in depression
symptoms in the control group. An explanation might be
that the refugees increasingly suffered from the ongoing
war in Ukraine and the fact that they were away from their
home country which they would not have intended to leave
otherwise. All three hypotheses were confirmed with regard
to PTSD, but depression symptom reduction in the TM group
within the 30 to 60-day interval failed to reach significance.

Study Limitations

Internal Validity. The validity of the results may be
impaired by the rather small sample size. Although the
potentially confounding variable of time, such that the
passing of time alone might have an effect on experienced
symptom severity independent of the TM practice,
was controlled for by the sampling of a control group,
unfortunately the control group did not match the TM
group in distribution of sex and prevalence of probable
PTSD at baseline measurement. On all outcome measures,
the control group scored slightly higher initially. However,
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these differences were significant only with the IES-R
scale. This may have to do with the fact that under the
given circumstances, it was not possible to perfectly
randomize the distribution of subjects to the conditions, so
that individuals who experienced stronger symptoms may
have been more likely to start the TM program.

The findings might further be affected by the fact
that subjects were accepted to the study without a criterion
for minimum symptom severity at baseline; however, the
inclusion of subjects with low experience of symptoms
would rather have resulted in underestimating the effect of
the TM program. The effects that are significant or even
highly significant thus contribute to the notion that the TM
program is effective in symptom reduction.

A probable confounding variable not controlled
for was the housing situation of subjects, or changes
in housing situation during their participation in the
study. Some lived in the local refugee hostels, whereas
others had found accommodation in the private homes
of German residents. However, this effect may have
been prevalent in both groups and therefore less likely to
influence the findings.

Although neither the control group nor the T™M
group received psychological treatment, there may
have been a stabilizing effect of the group and one-on-
one check-up meetings which were scheduled every
week or two weeks for subjects in the TM group only.
Since subjects in the control group did not learn the TM
program, there was no need for such weekly meetings.
The attendance of the check-up meetings alone may have
evoked a notion of being taken care of and thus positively
affected subjects who learned the TM program. This
probable confounding cannot be ruled out.

Finally, the fact that there was a kind of intervention at
all for subjects in the TM group, whereas the control group
did not receive any intervention, may have had a favourable
effect on subjects in the TM group due to positive
expectations. This possibility cannot be ruled out either.

External Validity. The generalization of the findings
is limited by the small sample size. Further research is
needed to determine whether the findings can be replicated
with a larger sample of Ukrainian refugees in Germany,
with Ukrainian refugees in other countries, or with refugees
of different nationality and cultural background.

CONCLUSIONS

The quick and effective treatment of PTSD and
depression is an urgent issue for the countries that have
received Ukrainian refugees, as well as for Ukraine itself,
given the large number of Ukrainians displaced by the
war and the ongoing acts of war in Ukraine which will
probably lead to an additional flow of refugees. Another
concern is the provision of treatment to a vast number of
people within a short amount of time.
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Altogether, the findings suggest that regular practice
of the TM program is effective to significantly reduce
both PTSD and depression symptoms within as little
as 30 days, and may even lead to a recovery from the
clinical condition after a period of two months, without
any additional psychological treatment. The conduct
of future studies is therefore warranted to determine
whether the TM program may serve as a viable addition
or even an alternative to existing treatment options, how it
proves successful with other mental health conditions and
psychological wellbeing, and how stable the effects of the
TM practice turn out to be over time.

Perspectives for further research. Further studies
should be conducted in larger samples of Ukrainian
refugees in order to confirm the reproducibility and
robustness of the observed effects of the Transcendental
Meditation program on symptoms of posttraumatic stress
disorder and depression. It is also advisable to use more
methodologically balanced group allocation procedures
to minimize baseline differences between comparison
groups. Future research should include longer follow-up
periods to assess the stability of the therapeutic effects
over time and should examine the influence of potentially
confounding factors, including housing conditions,
the intensity of additional interpersonal support during
follow-up, and baseline symptom severity. It would
also be appropriate to evaluate the applicability of this
approach in Ukrainian refugees residing in other host
countries, as well as in other trauma-exposed populations
with different sociocultural backgrounds.
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Pe3rome

PEOYKLIA MPOSBIB MOCTTPABMATUYHOIO CTPECOBOIO PO3MAAY TA AENPECIi Y YKPAIHCbKUX BIKEHLIB,
AKI NPAKTUKYIOTb TPAHCLEEHOEHTANBHY MEQUTALIIO
Mukona I1. finyx', KatapiHa ®peiitar?, Bitanii €. JlyHboB**, [Cepriii [l. MakcumeHko|*, Apocnasa B. PyaeHko®

'MiBaEHHOYKpaiHCbKMIA HaLioHabHKUA NeaaroriyHui yHiepcuTeT imeHi K. [. YwwuHcbkoro, M. Opeca, Ykpaita
2ColjianbHo-ncuxonoriyHa acoLyialisi camogonomoru GixeHuis, M. Jliobek, HimeuunHa

*HauioHanbHuin MeanyHuin yHiBepcuTeT imeHi O. O. Boromonbug, M. Kuis, Ykpaita

“lHcTuTyT Ncuxonorii imeHi . C. KocTtoka HawjioHanbHoi akagemii negarorivyHux Hayk Ykpaidu, M. Kuis, YkpaiHa
SYKpaiHCbKuit AepxxaBHuiA yHiBepeuTeT imeHi M. 1. JparomaHoBa, M. KuiB, YkpaiHa

Beryn. Ilicnis mnoBHoMacmiTaGHoro BToprHeHHs Pocii B VYkpaiHy cyTTeBo 3pocia moTpe6a B [JJOCTYIHUX,
LIBUAKOAIIOYMX | HeMeZJMKaMeHTO3HHUX MiJX0AaX [0 KOpeKIil CHMITOMIB NOCTTPaBMaTUYHOI'O CTPECOBOIO PO3JaAy
Ta Jenpecii B yKpaiHCbKUX OiKeHIiB. OJHUM i3 TaKUX NOTEHLIMHUX MiAXOZIB € MporpaMa TpaHCIeHAEeHTaJbHOL
MeauTalii.

MeTta. OUiHUTH eQEeKTUBHICTh MNpoOrpaMyd TPAHCUEHJAEHTAJIbHOI MeJuTalii 11040 3MeHIIeHHS CHUMITOMIB
MOCTTPAaBMAaTUYHOT'0 CTPECOBOI0 PO3JaZy Ta Aenpecii B yKpaiHCbKUX 6i>keHIIiB, fiKi nepe6yBaiu B HiMeuuyunHi.
Marepianu Ta MeToau. Y pociimkeHHs Bkiw4YeHO 80 ykpaiHcbkux 6ixeHniB: 40 oci6 ocHoBHOI rpymu, ski
NPaKTUKYBa/IM TPaAHCIeHJeHTalIbHy MeauTanilo mpotsarom 60 aHiB, i 40 oci6 KOHTpoJsibHOI rpynu 6e3 Takoi
NPaKTUKH. BupaXkeHiCTh CUMITOMIB MOCTTPAaBMaTUYHOTO CTPECOBOrO po3jaAy OLiHIOBaaX 3a mkKanamMu PCL-5 Ta
[ES-R, cumnToMiB fenpecii - 3a mkasowo BDI-II Ha mouyaTky pmocaimxeHHs, dyepe3 30 i 60 aniB. [lnig aHaznisy
pe3yJbTaTiB 3aCTOCOBAHO apaMeTPUYHI Ta HemapaMeTPUYHi CTATUCTUYHI METOU.

Pe3syabTaTu. Y>xe yepe3 30 AHIB B OCHOBHIM Tpyni BCTaHOBJIEHO CTAaTUCTUYHO 3Hauyllle 3HWXKEHHSI CUMITOMIB
MOCTTPAaBMAaTUYHOTO CTPECOBOTO po3JaAy Ta Aenpecii MopiBHSIHO 3 BuXiZHUM piBHeM. YacTka oci6 i3 iMOBipHUM
MOCTTPAaBMAaTUYHUM CTPECOBUM po3JsafoM 3MeHmusaacsa 3 60,0% npo 2,5%, a yepe3 60 gHiB y miil rpymi He
3aJIMIIMJIOCA )KOJHOI'0 yYaCHMKaA 3 IOKa3HUMKaMU Bullle AiarHocTuyHoro nopora. Ha 30-i i 60-i1 AeHb OCHOBHA rpyna
MaJsla CTaTUCTUYHO 3Hayylle Kpalli moka3Huku 3a mkajsamu PCL-5, IES-R Ta BDI-II nmopiBHAHO 3 KOHTPOJIbHOIO
rpymnor. Y KOHTPOJIbHIA Tpymdi iCTOTHOrO 3MeHIIeHHs CHUMIITOMIB NOCTTPAaBMAaTH4YHOI'O CTPECOBOrO pO3JaAy He
BUABJIEHO, TOAI IK HAlIPUKIHIII CIIOCTEpeXXeHHS CUMIITOMU Jlellpecii MaJu TeHAEeHLil0 10 TOCUIeHHS.

BucHoBKU. PeryssdpHa npakTHKa TpaHCLEHZEeHTAJbHOI MeJUTaLlil acOLil€eTbCA 31 IIBUAKUM 1 CTAaTUCTHYHO
3HAYyIMM 3MEHUIEHHSM CHUMIITOMIB MOCTTPAaBMAaTHUYHOI'0 CTPECOBOTO PO3JaJly Ta Jenpecii B yKpaiHCbKUX O1XKeHIIiB.
[Iporpama Moxke poO3I/ISJAaTUCA K NEPCIEKTUBHUHN JOTOMIKHUN a60 aJbTeEpHATHUBHUM HEMeIMKaMEeHTO3HUM MiAXizg
y CUCTeMi [ICUX0COLia/IbHOI MATPUMKH, OAHAK MOTPEOYE NOAANBLUIOT0 BUBUEHHS Ha GiIbIIUX BUOIPKaAX.

Kamwouoei caoea: nocTTpaBMaTUYHNM CTPECOBUI pO3Jaj, Jenpecis, yKpaiHCbKi 6DKeHIli, TpaHCIeHJeHTa/IbHa
MeJAUuTAalif, ICUX0oconia/ibHa NiJTPUMKaA
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Abstract

Introduction. The natural course of the disease in intermittent claudication and critical limb ischaemia
differs significantly, which is an important factor in choosing a treatment strategy.

Aim. To analyse the clinical outcomes of unsuccessful primary and repeat revascularisation in patients
with chronic limb ischaemia following reocclusion of the reconstructed arterial segment, and to evaluate
the outcomes of lower limb amputations.

Materials and methods. A retrospective analysis was performed of the treatment outcomes of 119 patients
with occlusive-stenotic lesions of the lower limb arteries who underwent open and endovascular
interventions for revascularisation in chronic limb ischaemia over a 2-year period. In 103 (86.5%) patients,
reocclusion of the reconstructed segment developed in the postoperative period, which necessitated
repeated revascularisation or amputation. Two groups were formed: the first consisted of 17 patients after
primary revascularisation who underwent amputation due to the absence of ischaemia regression; the
second consisted of 31 patients after repeated revascularisation who, despite the intervention, developed
progressive ischaemia requiring amputation. An analysis was performed of the timing and level of
amputations, the frequency of complications, and the influence of concomitant pathology.

Results. In the group of patients who underwent repeat revascularisation, amputations were more often
performed at a later date: more than 1 year in 29% of cases compared to 5.8% in the group of primary
interventions. The main causes of limb loss after repeat reconstructions were shunt thrombosis, vascular
prosthesis infection, false aneurysms, and bleeding. High amputations at the hip level prevailed (59.3%).
Diabetes mellitus and cerebrovascular disease were associated with a higher risk of limb loss, but no
statistically significant differences between the groups in the frequency of these conditions were found.
Conclusions. Repeated revascularisation in cases of arterial reocclusion in patients with chronic limb
ischaemia allows amputation to be postponed in some patients and prolongs limb preservation, but
is accompanied by a high risk of severe vascular complications, necessitating major amputations.
Optimisation of patient selection and choice of revascularisation tactics are key to improving treatment
outcomes and limb preservation.

Keywords: chronic limb ischaemia, peripheral artery disease, repeat revascularisation, reocclusion,

lower limb amputation, critical limb ischaemia, open vascular reconstruction, endovascular
interventions

INTRODUCTION

Peripheral artery disease (PAD), which manifests itself
as chronic atherosclerotic occlusive lesions of the lower
extremities, remains one of the most pressing problems in
modern medicine, affecting more than 230 million people
worldwide [1, 2]. The clinical symptoms of PAD can range
from mild intermittent claudication to critical limb ischaemia
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(CLI) [3]. CLI is the most serious form of this disease and
manifests itself as pain in the limbs at rest or tissue necrosis,
with the development of ulcers or gangrene, and is observed
in about 11% of patients with PAD [4-6].

The natural course of the disease in intermittent
claudication and critical limb ischaemia (CLI) differs
significantly, which is an important factor in choosing
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a treatment strategy. Untreated CLI is associated with a high
risk of mortality and the need for major amputations, mainly
due to severe ischaemic cardiovascular complications
and the risk of developing renal failure. Peripheral artery
disease, chronic kidney disease and diabetes mellitus
are significant predictors of amputation and mortality.
Intermittent claudication usually has a better prognosis, with
an annual risk of major amputations of less than 1% [7].
At the same time, for PAD, this figure reaches about 22%
and applies to both overall mortality and amputations [8].

According to current clinical guidelines, patients
with severe intermittent claudication that does not respond
to conservative treatment, as well as most individuals with
CLI, are recommended to undergo revascularisation to
preserve the limb and improve quality of life [7-10]. The
2024 guidelines from the ESC and ACC/AHA emphasise
the importance of an individualised approach to the choice
of revascularisation strategy (open or endovascular),
taking into account the anatomy of the lesion and the
patient’s comorbidities.

However, there is a pool of patients who have
undergone primary revascularisation but, due to certain
factors in the postoperative period, develop complications
that cause thrombosis of the reconstructed segment
and lead to the risk of amputation as an end-stage
complication of CLI.

Given the generally accepted recognition of
indications for revascularisation in CLI in modern medical
practice, finding an answer to the question of the need for
repeat revascularisation in patients at risk of amputation
becomes an extremely important task. Current studies
indicate that the choice of the optimal revascularisation
strategy has a significant impact on the frequency of
clinical failures and limb preservation [11, 12].

AIM

The aim was to evaluate the results of lower limb
amputations in patients with chronic limb ischaemia
after primary and repeat revascularisation in cases of
reocclusion of the reconstructed arterial segment.

MATERIALS AND METHODS

The study was conducted at the vascular surgery
department of the Kyiv Regional Clinical Hospital in
Kyiv. Over a two-year observation period, 120 patients
with occlusive-stenotic lesions of the lower limb arteries
were included in the study. All patients underwent surgical
revascularisation of the arteries of the lower extremities
due to chronic limb ischaemia (CLI). In 103 patients (86%
of cases included in this study), there were complications
in the postoperative period that led to reocclusion of the
reconstructed arterial segment and required repeat surgery.
In 17 patients (14%), no repeat surgery was performed to
restore blood flow in the arteries of the lower extremities.
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The study also included patients who came to the medical
facility during the study period with a history of primary
reconstructive surgery for occlusive-stenotic lesions of the
arteries of the lower extremities.

Primary intervention in 92 (77.3%) cases was
performed using open surgery, and in 27 (22.7%) cases,
radiovascular dilatation (RVD) was performed. Repeat
surgery was performed using open surgery in 70 (68%)
cases and using XDD in 33 (32%) cases. Among the
patients, there were 20 (17%) women and 99 (83%) men,
ranging in age from 38 to 87 years.

Endovascular interventions were performed according
to recommendations (ESVS 2024) [3]. The study included
patients with occlusive-stenotic lesions of the arterial
segment of the lower extremities, including patients with
diabetes mellitus and cerebrovascular disease (CVD).
Given the age category of patients and the prevalence of
the disease, ischaemic heart disease (IHD) and hypertension
(HT) were not identified as concomitant pathologies.

All patients underwent typical surgical procedures
for limb amputation according to the stage of the process,
localisation and severity of the lesion.

During thigh amputation, skin-fascial flaps were
excised with two semicircular incisions in the upper or
middle third of the thigh. The vessels on the thigh were
identified, transected, sutured, and ligated. The femur was
sawed, the bone debris was processed to smooth the edges,
and the N. ischiadicus was transected higher to draw it into
the soft tissues, after alcohol-procaine blockade and plastic
repair. After haemostasis, a stump was formed and the
postoperative wound was sutured layer by layer.

During amputation of the lower leg, skin-fascial flaps
were excised with two semicircular incisions in the upper
or middle third of the lower leg. The vessels of the lower
leg were isolated, transected, sutured and ligated. The tibia
and fibula were divided, and the the bone ends were filed to
smooth the edges. After haemostasis, a stump was formed,
and the postoperative wound was sutured layer by layer.

Interventions at the foot level were characterised by
the fact that necrosectomy was performed within the tissues
with preserved blood flow once a clear demarcation line had
formed. Two semi-circular incisions were made to remove
skin and fascial flaps, and the bones of the foot were sawn
with a Gigli saw. After haemostasis, a stump was formed and
the postoperative wound was sutured layer by layer.

Considering the severity of complications, patients
in our study were divided into two groups:

The first group consisted of 17 patients with
occlusive-stenotic limb lesions who underwent primary
limb revascularisation and lower limb amputation due to
the absence of limb ischaemia regression.

The second group consisted of 31 patients with
occlusive-stenotic limb lesions who underwent repeated
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limb revascularisation and lower limb amputation due to
the absence of limb ischaemia regression.

The second group of patients was divided into two
homogeneous subgroups according to the method of
repeated revascularisation. Subgroup A (27 observations):
patients who underwent open surgery; subgroup B (4
observations): patients who underwent endovascular
interventions. Table 1 shows the general characteristics of
patients in both groups.

The analysis revealed no statistically significant
differences between the groups for most baseline
indicators. However, in terms of the prevalence of
cerebrovascular disease (CVD), the differences were
statistically significant (p < 0.001), with CVD in group 2A
undergoing open surgery occurring in 11.1% of cases, in
group 2B undergoing CTA in 0% of cases, and deviations
were observed in group 2A — 22% and in group 2B — 0%
(p > 0.05 for all indicators except the frequency of CVD
and complications) (Table 1).

Table 1
General Characteristics of Patients in Both Groups
Type of operation Level of significance of
Indicator Open surgical Endovascular differences between
interventions (n=27) [ interventions (n=4) groups, p
Age, years 62,5,7+5.8 61,3+4,8 0,875
Gender F 7 (25,9%) 3 (75%) 0,316
L . I 7 (25,9%) 2 (50%)
%ﬁ’mc sl s 11 20 (74,1%) 2 (50%) 0,512
v 0 0
Diabetes A 11(41%) 2 (50%) 0,235
. Yes 3 (11,1%) 0
Cerebrovascular diseases No 24 (38.9%) 0 4,055
. Yes 27 (100%) 4 (100%)
trophic changes No 0 0 1,146
.. Yes 6 (22%) 0
Complications No 21(78%) 4 (100%) 2,064

To determine the degree of clinical severity of
ischemic limb damage, the WIfI classification was used.
Patients who underwent PEA: category 2-2 (50%),
category 3-2 (50%). In open surgery, there were 7 patients
(25.9%) in category 2 and 20 (74.1%) in category 3.

When planning surgical intervention, patients
underwent an examination algorithm that included:
physical and laboratory tests, ultrasound Doppler imaging
(UDI) using Toshiba Medical Systems Aplio 500, Toshiba
Medical Systems Aplio 400, and BK Medical Holding
Co. Inc. Pro Focus 2202, taking into account blood flow
velocity, usually using a linear transducer with a variable
ultrasound frequency of 9-15 MHz; computed tomography
(CT) or contrast-enhanced angiography (CEA) Siemens
Artis Zee and Philips Alura Xper FD20. After the
examination, the location, prevalence and severity of
ischaemic damage to the limb were determined.

Exclusion criteria: patients with multi-level
arterial damage, popliteal artery aneurysm, and non-
atherosclerotic peripheral arterial disease.

RESULTS

In 4 (3.8%) patients who underwent repeat surgery
to restore blood flow in the arteries of the limb in the early
postoperative period, limb amputation was performed due
to complications: (erosive bleeding — 1, lymphorrhea — 1,
prosthesis infection — 1, false aneurysm and shunt
thrombosis — 1). In 1 patient (1%) who underwent repeat
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surgery to restore blood flow in the arteries of the limb
in the long-term postoperative period, a false aneurysm
developed, which caused shunt thrombosis, leading to
amputation of the limb. Another patient (1%) developed
erosive bleeding 2 years after repeat surgery, which also
led to amputation. By gender, complications occurred in
6 men (100%) and in no women (0%).

The results obtained in patients who underwent
endovascular dilatation and open surgery for occlusive-stenotic
lesions of the limb arteries with CVD are shown in Table 2.

Only in 1 case (0.97%) after repeated revascularisation,
necrotomy of the distal parts of the foot was performed, and
the supporting function of the foot was preserved during
the first year of observation. However, due to infection
(phlegmon) of the foot, amputation of the lower limb at the
level of the shin was performed after a year.

In another 1 (0.97%) case, after repeated surgical
revascularisation, the weight-bearing function of the foot
was preserved and distal resection of the foot according to
Chopart was performed. However, due to the progression
of the atherosclerotic process and complications
of diabetic angiopathy, after 1 year of observation,
amputation of the lower limb at the level of the middle
third of the thigh was performed.

Within the above-mentioned groups of patients and
levels of amputation, patients with diabetes mellitus and
cerebrovascular disease among concomitant diseases were
identified (Table 3).
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Table 2
Results of Different Types of Surgical Interventions
Type of operation ) Level of significance of
. differences between groups, p
Indicator . " - T 1 : -
Repeat surgical interventions, | Primary surgical interventions,
(n=31) (n=17)
Up to | month 4 (12,9%) 8 (47,1%) 1,410
Up to 1 year 18 (58,1%) 8 (47,1%) 0,520
More than 1 year 9 (29%) 1 (5,8%) 0,835
Level of amputation
Foot 7 (25,9%) 2 (50%) 0,617
Lower leg 4 (14,8%) 1(25%) 0,219
Thigh 16 (59,3%) 1 (25%) 0,060
Table 3
Distribution of Patients with Concomitant Diseases by Level of Amputation
First group Second group
Level of Other Other
amputation DM CVD MI concomitant DM + DM CVD MI |concomitant DM +
conditions conditions

Foot 2 3 1 2 1 3 2
Lower leg 2 3 2 1 1 1
Thigh 1 4 1 6 1 11

In the first group, diabetes mellitus was detected in
5 (29.4%) patients, whereas in the second group, diabetes
mellitus was diagnosed in 10 (32.3%) patients (t = 0.115),
which is not a statistically significant difference.
Patients with diabetes mellitus who had a history of
acute cerebrovascular accident (CVA) or myocardial
infarction (MI) were detected in 2 (11.8%) cases in the
first observation group, whereas in the second observation
group, there were 3 (9.7%) such patients (t = 0.073),
which was also not statistically significant. Patients
who had other concomitant diseases, such as chronic
kidney disease, hypertension, and others, accounted for
10 (58.8%) cases in the first observation group and 15
(48.3%) cases in the second observation group, which
(t = 0.519) is not statistically significant and shows the
statistical homogeneity of the study groups.

In terms of lower limb amputation timing in the first
observation group, amputation was performed in 8 (47.1%)
cases within the first month of observation, in 8 (47.1%)
cases within the first year, and in 1 (5.8%) case after more
than 1 year following endovascular dilatation (see Table 2).

In the second observation group, amputation was
performed within the first month in 4 (12.9%) cases,
within the first year in 18 (58.1%) cases, and more than
one year in 9 (29%) cases, respectively. Taking into
account the time of limb preservation in the second group
from the first visit to amputation within 1 month, there
were 2 (6.4%) patients, within 1 year 10 (32.3%) patients,
and more than 1 year 19 (61.3%) patients.

The period between the first surgical intervention
and repeated revascularisation of the lower limb due
to reocclusion of the arteries in patients in the second
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observation group was: up to 1 month of observation —
9 (29%) patients, up to 1 year — 10 (32.3%) patients, and
more than 1 year — 12 (38.7%) patients, respectively.

DISCUSSION

The results of the present study indicate that
the absence of regression of limb ischaemia after
primary revascularisation should not automatically be
interpreted as evidence of futility of further limb-salvage
attempts. In the group of patients who underwent repeat
revascularisation, amputation was more often shifted to
later follow-up intervals, suggesting that restoration of
arterial inflow even after reocclusion may prolong the
period of tissue viability and provide additional time for
a more controlled surgical decision-making process.
Such an interpretation is consistent with current concepts,
according to which chronic limb-threatening ischaemia
represents the most severe clinical manifestation of
peripheral artery disecase, whereas revascularisation
remains the principal strategy for limb preservation in this
category of patients [13, 14].

At the same time, the substantial proportion of major
amputations observed in the study should be interpreted
in the context of the advanced structural severity of
arterial disease in these patients. Severe calcification
reduces arterial compliance, limits adequate balloon
expansion, increases the probability of residual stenosis
and flow-limiting dissection, and adversely affects long-
term patency. Published data demonstrate that marked
calcification and poor infrapopliteal runoff are associated
with less favourable endovascular outcomes, while severe
femoropopliteal calcification in patients with tissue
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loss is linked to worse limb-related results. Therefore,
reocclusion after reconstruction in such patients is likely to
reflect not only technical failure of the procedure, but also
the biological aggressiveness and anatomical complexity
of the underlying atherosclerotic process [15, 16].

Another clinically relevant aspect is that the benefit
of repeat revascularisation should not be assessed solely
through the binary endpoint of limb preservation. Even
when major amputation ultimately remains unavoidable,
postponement of limb loss may still be clinically meaningful,
as it creates additional opportunities for infection control,
clearer demarcation of non-viable tissue, optimisation of the
patient’s general condition, selection of a lower amputation
level, and preparation for subsequent rehabilitation. This
consideration is particularly important because peripheral
artery disease itself is associated with marked deterioration
in patient-reported health status, while utility values
are even lower in patients who undergo amputation.
Accordingly, treatment effectiveness in this population
should be interpreted not only in terms of technical patency
or repeat intervention rates, but also through its influence on
functional recovery and quality of life [17].

CONCLUSIONS

Chronic limb ischaemia is the most serious form of
peripheral artery disease and is associated with a high risk
of mortality and the need for major amputations.

Most patients who undergo limb amputation due
to the absence of ischaemia regression have a history of
primary or repeat revascularisation.

Complications in the early and late postoperative
periods after repeat revascularisation (such as aneurysm,
shunt thrombosis, prosthesis infection, bleeding) are the
main causes leading to further amputation.

Patients with diabetes mellitus and other comorbidities
(e.g., cerebrovascular disease) account for a significant
proportion of individuals undergoing amputation, although
no statistical difference between the primary and repeat
revascularisation groups has been found for these indicators.

The timing of amputation varies considerably: in
the repeat revascularisation group, follow-up amputations
(more than 1 year of follow-up) are more common,
indicating a temporary prolongation of limb preservation.

Prospects for further research include analysing
lower limb preservation in patients with reocclusion of
occlusive-stenotic lesions of the lower limb arteries,
surgical treatment tactics, and diagnostic algorithms, which
can help to obtain additional information and identify
clinically important aspects of patients, thereby improving
the quality of life and limb preservation in patients with
obliterating atherosclerosis of the lower extremities.
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Pe3rome

AHATNI3 HEBOAY NOBTOPHOI PEBACKYNIAPU3ALIII HUXKHLOI KIHLIBKM Y MALIEHTIB 13 XPOHIYHOIO ILLEMIEIO
KIHLIBKK
lOpin M. M'ynano', ipocnae M. AHHmMwmMHeub', AHApin O. FonsyeHko®, OnekcaHap A. FonAa4yeHKo?

‘[lepxaBHa HaykoBa ycTaHoBa «LieHTp iHHOBALiiHWX TEXHOMOii OXOPOHM 340POB's» [lepxaBHOro ynpaemiHHs crpaBamu,
M. Knis, Ykpaita

"HavioHanbHui iHCTUTYT cepLieBo-cyanHHoi Xipyprii imeHi M. M. AmocoBa HauioHanbHoi akapeMii MeanuHnx Hayk Ykpaitu,
M. Knis, Ykpaita

“TepHOMiNbCbKMIA HALOHANBbHUIA MeauYHUIA yHIBEpCUTET iMeHi |. A. FTopbayescbkoro MiHicTepcTBa 0XOPOHY 300POB'S
YkpaiHu, M. TepHoninb, YkpaiHa

Beryn. [IpupogHull nepebir 3aXxBOPIOBaHHS NPHU NepeMiKHINA Ky/JIbraBoCTi Ta KPUTHUYHIN imeMil KiHIIiIBKU CyTTEBO
Pi3HUTHCS, 1[0 € BXKJIUBUM GaKTOPOM IIPU BUGOPI JIiKyBa/bHOI cTpaTerii.

Merta. [IpoBecTr aHazni3 KJIIHIYHMX HACJAIAKIB HEYCIIIIHOI IEPBMHHOI Ta NOBTOPHOI peBacKy/spu3alil y nayieHTiB
i3 XpOHIYHOM imeMi€l0 KiHLIBKM B pa3i peok/I03il peKOHCTPYHOBAaHOrO apTepiajJbHOTO CerMeHTa 3 OLiHKOIO
pe3y/bTaTiB aMnyTanii HUXKHbOI KiHIIiBKH.

Marepiasiu Ta MeTogM. [IpoBe/ieHO peTpPOCIEKTUBHUM aHali3 pe3y/ibTaTiB JiiKyBaHHA 119 nanieHTiB 3 0KJII03iHHO-
CTEHOTUYHUM YPAKEHHSIM apTepidl HWXKHIX KiHLIBOK, SKUM yIOPOJOBX 2 pOKIB BHUKOHYBaJM BiAKpUTI Ta
€H/IOBACKYJ/IsIpHI BTPy4YaHHsI 3 MeTOI peBacKy/spu3alii Ipu XpoHiuHil imewmil kiHuiBku. ¥ 103 (86,5%) xBopux
y micssionepaniiHOMY NepioZii pO3BHUHYJIACh PEOKIIIO3is PEKOHCTPYHOBAHOIO CErMEHTA, 1110 3yMOBUJIO HEOOXiIHICTh
MOBTOPHOI peBacKysipu3anii abo BUKoHaHHsA amnyTauii. CpopmoBaHo ABi rpynu: mepma - 17 nanieHTiB micis
NepBHMHHOI peBacKy/sApu3alil, AKMM aMIlyTallil0 BUKOHAHO 4yepe3 BiACYTHICTb perpecii imeMii; gpyra - 31 nauieHT
mic/aA MOBTOPHOI peBacKy/dpusalil, y fAKHUX, He3BaXKal0UM Ha BTPYyYaHHd, PO3BHUHY/AChb Iporpecyroda imeMis
3 noTpe6oro B amnyTalii. [[poBefieHO aHai3 TepMiHiB Ta piBHIB aMmyTalii, 4acTOTy YCK/IaZHEHb i BIVIUB CyMyTHbHOI
MaToJIoril.

Pe3ynbTaTy. Y rpyni namieHTiB, AKUM IPOBELEHO NNOBTOPHY peBacKyJisdpU3allilo, aMInyTaLii 4yacTille BUKOHYBaJIUCh
y Bimpaneni Tepminm: nmonaz 1 pik y 29% BumnazkiB mpotu 5,8% y rpyni nmepBHHHUX BTpydaHb. OCHOBHUMH
NPUYMHAMH BTPATHU KiHLIBKU IicC/Js MOBTOPHUX PEKOHCTPYKLiH 6yad TpoM603 IIyHTa, iHPiKyBaHHS CyAUHHOTO
MpoTe3a, XMOHI aHeBpU3MHU Ta KpoBoTeyi. [lepeBakayiu BUCOKi aMmnyTarnii Ha piBHi cterna (59,3%). LlykpoBuii fiabeT
Ta LiepebpoBacKyJsipHa XBOpo6a acoliloBajJucs 3 6ilbIl BUCOKMM PU3WKOM BTpATH KiHIIBKH, OJHAaK CTaTUCTHUYHO
3HAYyIMX BifMIHHOCTEHN MiX rpyNaMH 3a YaCTOTOIO IIUX CTAHIB He BUSBJIEHO.

BucHoBKkU. [loBTOpHA peBacKy/spu3aLis NPpU PeoKJI03ii apTepiaJbHOr0 pyc/a y NALiEHTIB i3 XpOHIYHOIO iLIEMiEr0
KIHI[iBKM [103BOJIIE Y YAaCTHHM XBOPHX BiATEepMiHyBaTH aMmyTaLil0 Ta MOJOBXHUTH Iepios 36epekeHHs KiHLIBKY,
OJIHAK CYNPOBO/KYETHCS BUCOKUM PU3UKOM TSKKUX CYJUHHUX YCKJIaJHEHB, 1[0 3yMOBJIIOIOTb HEOOXiJHICTb BEIUKUX
amnyTtanid. OnTumisanisa Bif6opy MmauieHTIB Ta BUOOPY TAaKTHKH NMOBTOPHOI peBacKyJssipy3alii € KJAWYOBUMH JJis
MOKpallleHHs pe3yJbTaTiB JliKyBaHHS Ta 36epeKeHHs KiHI[iBKU.

Knawuoei cnoea: xpoHiyHa imemiss KiHIIBKHM, 3axXBOpHOBaHHA mnepudepuyHHX apTepi, NOBTOpPHA

peBacKy/isapu3aLis, peok/Ii03ia, aMnyTanisd HIKHbOI KiHIJIBKYM, KPpUTUYHA illeMid KIHIiBKH, BiAKPUTi CyAUHHI
PEKOHCTPYKILii, eHA0BACKY/IAPHi BTPy4YaHHA
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Abstract

Introduction. Low back pain is one of the leading causes of disability worldwide and a significant burden
on healthcare systems. Despite numerous studies, the mechanisms behind the relationship between
clinical, structural, and psychoemotional factors influencing pain intensity and depressive symptoms
remain poorly understood.

Materials and methods. The study included 32 patients (17 men, 15 women) aged 22-72 years with pain
lasting more than 3 months. All participants underwent clinical examinations, MRI to assess intervertebral
herniation, and completed the Visual Analogue Pain Scale (VAS) and the PHQ-9 questionnaire to screen
for depression. Patients were divided into groups with (n = 18) and without (n = 14) radicular syndrome.
Multiple linear regression analysis was used to identify predictors of pain intensity and depression levels.
Results. Multiple regression analysis showed that the level of depressive symptoms ( = -1.71; p = 0.009)
and the presence of radicular syndrome ( = -1.18; p = 0.036) were significantly associated with pain
intensity. The presence of an intervertebral hernia showed a tendency to increase pain (f = 2.34;
p = 0.055). Regarding depression, the presence of a hernia was the only significant factor associated with
increased depressive symptoms (f = 10.64; p = 0.007). Comparing groups with and without radicular
syndrome did not reveal statistically significant differences in the average pain level.

Conclusions. The intensity of low back pain is influenced by a complex interplay of factors, including
psychoemotional state and the presence of radicular syndrome, rather than only structural spine changes.
These findings highlight the importance of a multidimensional and individualized approach to managing

patients with chronic low back pain, considering both clinical and psychoemotional aspects.

Keywords: low back pain, predictive factors, depression, hernia, radiculopathy

INTRODUCTION

Low back pain is one of the leading causes of
disability worldwide and represents a significant burden
on health systems. Current epidemiological studies
estimate the point prevalence of low back pain to be
around 7.5%, while the lifetime prevalence is over 80%.
Low back pain also accounts for approximately 4%
of all emergency department visits [1]. Globally, the
number of years lived with disability due to low back
pain increased by 54% between 1990 and 2015, largely
due to population growth and aging, with the greatest
increase in low- and middle-income countries [2]. Among
adults, the main risk factors for low back pain include
physical activity, smoking, obesity, mental disorders,
and low socioeconomic status. An important component
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of clinical assessment is also the determination of the
impact of pain on patients’ daily activities, the presence
of temporary disability, and the subjective perception of
the connection of pain with professional activities [3].
The etiology of low back pain is multifactorial. One
of the leading causes is considered to be intervertebral
disc degeneration, which, according to the literature,
is associated with approximately 26-42% of cases of
low back pain [4, 5]. At the same time, in a significant
proportion of patients, the clear structural source of
pain remains unclear, which complicates the prediction
of the course of the disease and the selection of optimal
treatment tactics. It is estimated that in approximately
90% of individuals with low back pain, it is impossible to
unambiguously identify a specific anatomical structure as
the source of the pain syndrome [6]. In clinical practice,
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the timely detection of so-called «red flags» is extremely
important — these are signs that may indicate the presence
of a serious underlying pathology and require specific or
urgent treatment. These include non-mechanical pain
with progressive increase, especially at rest or at night,
pronounced neurological deficit with impaired function of
the pelvic organs, paresthesias in the perineum, significant
injuries, unexplained weight loss, history of cancer, fever,
and deterioration of the general condition. Additional
factors of increased clinical risk are the age of onset of
symptoms less than 20 or more than 55 years, the presence
of structural deformations of the spine, intravenous drug
use, and long-term use of corticosteroids. At the same
time, the course of low back pain is largely determined
not only by biomedical but also by psychosocial factors.
The so-called «yellow flags», which include depression,
anxiety, chronic stress, inadequate perceptions of pain, fear
of movement, and avoidance of activity, are associated
with an increased risk of chronicity of the pain syndrome.
Factors related to professional activity and working
conditions also play an important role. «Blue flags»
include high physical activity, high demands with limited
control over the work process, insufficient social support,
and low motivation to return to work. In addition, «black
flags», reflecting the peculiarities of the organization of
medical care, employer policies, and the social insurance
system, can further complicate the recovery process and
contribute to prolonged disability [7, 8].

In addition to spinal pathology, sources of pain in
the lower back or lower extremities can be lesions of the
intervertebral disc, facet joints, sacroiliac joint, as well as
peripheral nerves. At the same time, the role of peripheral
nerve entrapment as a cause of pain has long been
underestimated against the background of the dominance of
spinal concepts of the origin of pain syndrome, despite the
fact that peripheral nerves were among the first anatomical
structures studied in the history of pain medicine [9].

In general, comorbidity of chronic pain and depression
occurs in more than 60% of patients. Depression in the context
of chronic pain is associated with decreased psychological
well-being, limitation of daily activities, deterioration of
social interactions and overall quality of life. In addition,
the presence of depressive symptoms can negatively affect
compliance with the treatment regimen and the effectiveness
of therapeutic interventions, which emphasizes the need
for a multidimensional and individualized approach to the
management of these patients [10].

Thus, chronic low back pain is often accompanied by
various psychiatric disorders, in particular depression and
anxiety, which significantly affect the course of the disease. It
has been established that pain and psychoemotional disorders
have a two-way relationship: persistent pain increases
the risk of developing depressive and anxiety symptoms,
while the presence of psychological distress can increase
the perception of pain and its intensity. Such an interaction
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creates a vicious circle that worsens the functional capacity
of patients, increases the risk of chronicity of pain syndrome
and reduces quality of life. Additionally, the patient’s psycho-
emotional state can influence the level of activity, motivation
for rehabilitation and the ability to effectively cope with daily
stresses, which makes the assessment of mental health a key
aspect of the comprehensive management of patients with
low back pain [11].

Thus, the modern approach to the assessment of
low back pain is based on a biopsychosocial model,
which involves a comprehensive analysis of clinical,
psychological and socio-economic factors. Such an
approach is of key importance for predicting the course
of the disease, preventing the chronicity of pain and
choosing an individualized treatment strategy [12, 13].

AIM

The aim of our study was to evaluate clinical,
psychoemotional and structural factors associated with
the intensity of low back pain and the level of depressive
symptoms in patients with low back pain, using
multivariate regression analysis.

MATERIALS AND METHODS

Participant Characteristics

Our study included 32 participants, 17 of whom
were male and 15 were female. The age of the study
participants ranged from 22 to 72 years. The median age
was 42 years (95% CI: 38.99-46.01). The relative standard
deviation was 30.45%, reflecting moderate age variability
in the sample. The D’Agostino-Pearson test confirmed
the normality of the age distribution (P = 0.228), which
allows the use of parametric statistical analysis methods
for further comparison. All participants provided written
consent to participate in the study. The inclusion criteria
for the study were age over 18 years, presence of back
pain, duration of symptoms longer than 3 months, absence
of spinal surgeries and injuries, and availability of MRI
results to assess the presence of hernia (Table 1).

All study participants were divided into two groups
depending on the presence of radicular pain syndrome.
Group 1 included patients with radicular pain (n = 18), while
group 2 consisted of individuals without signs of radicular
syndrome (n = 14). Group 1 was dominated by women,
who made up 56.6% of the sample, while the proportion of
men was 44.4%. In contrast, group 2 was dominated by men
(71.4%), and women made up 28.6% of the participants.
The mean age of participants in group 1 was 42.36 years
(95% CI: 34.74-49.98), while in group 2 it was 44.43 years
(95% CI: 36.38-52.48). Comparative analysis using a paired
t-test did not reveal any statistically significant differences
between the groups by age (t =-0.375; DF = 13; p=0.714),
indicating that they were comparable in age.
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Table 1
Respondents Characteristics
Ne Characteristics Data
Gender
1. male 17
female 15
2. |Age 43,2 + 13,2 years
3. |Average height 172,88 + 8,68 cm
4. [Average weight 76,44 £17,67 kg
Radicular syndrome
5. yes 18
no 14
Hernia
6. yes 26
no 6
Obesity
7. yes 8
no 24
Highly intensive physical activity
8 current 12
’ past 10
no 10

The mean height of participants in group 1
was 170.07 £ 7.58 cm (95% CI: 165.69-174.45),
while in group 2 it was 173.00 + 7.44 cm (95% CI:
168.70-177.30). The detected mean difference between
the groups (—2.93 cm) was not statistically significant
(t=-0.926; DF = 13; p=0.371).

The average body weight of participants in
group 1 was 74.0 £ 17.13 kg (95% CI: 64.11-83.89),
and in group 2, 77.0 = 15.38 kg (95% CI: 68.12-85.88).
Comparative analysis also did not reveal a statistically
significant difference between the groups in this indicator
(mean difference 3.0 kg; t = 0.460; DF = 13; p = 0.653).

Thus, the formed groups were comparable in terms
of basic anthropometric and demographic characteristics,
which allows us to correctly assess the impact of radicular
pain syndrome on further studied indicators.

Interviewing method

The intensity of low back pain we assessed
using a visual analogue scale (VAS), where 0 points
corresponded to the complete absence of pain, and
10 points to the most pronounced, unbearable pain. The
use of the VAS allows for a quantitative assessment of the
subjective intensity of pain and is a generally accepted
tool in clinical and scientific research [14]. Additionally,
detailed information was collected on the nature of pain
complaints, their localization, and duration, which was
necessary for the correct clinical interpretation of the pain
syndrome and for reducing the risk of misinterpretation of
its etiology.

In parallel, all participants completed the PHQ-9
(Patient  Health Questionnaire-9) questionnaire,
a validated short tool for screening and quantitative
assessment of the severity of depressive symptoms.
The questionnaire consists of 9 items that reflect the
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main diagnostic criteria for depression and assess
symptoms over the past two weeks. Each item is rated on
a four-point scale (0-3 points), and the total score ranges
from 0 to 27 points. The PHQ-9 is easy to use, has high
sensitivity and specificity, and is widely used in clinical
practice and scientific research [15].

Statistical analysis

Statistical analysis of data was performed using
descriptive and inferential statistics. Quantitative
indicators were preliminarily checked for compliance
with normal distribution using the Shapiro-Wilk test.
Under normal distribution, data were presented as
mean and standard deviation (M = SD) and t-test was
used for comparison. Under non-normal distribution,
non-parametric Wilcoxon signed-rank test was used.
Categorical variables were presented as absolute and
relative frequencies (%).

To assess independent predictors of pain intensity
and severity of depressive symptoms, multiple linear
regression analysis was used with the introduction of
variables into the model. Clinical and demographic
variables, in particular pain intensity, depression
indicators, presence of radicular syndrome, gender and
presence of hernia, were included in the regression
models.

The adequacy of regression models was assessed by
the coefficient of determination (R?), adjusted coefficient
of determination (R? adjusted), F-test and standard
deviation of residuals. The significance of individual
predictors was determined by Student’s t-test with the
calculation of regression coefficients (), standard errors,
and partial correlation coefficients (r_partial). The level of
statistical significance was set at p < 0.05. All statistical
tests were two-sided.

75



JIOCJI/PKEHHS

RESULTS

In order to determine the factors associated with
pain intensity as the dependent variable, a multiple linear
regression was performed. Table 2 shows the results of the
multiple regression analysis of factors associated with pain
intensity. It was found that the level of depressive symptoms
according to the PHQ-9 scale had a statistically significant
negative relationship with the dependent variable (B =-1.71;
p = 0.009), as well as the presence of radicular syndrome
(B = -1.18; p = 0.036). Gender did not demonstrate
a statistically significant effect on pain intensity (p = 0.355).
The presence of a hernia was positively associated with pain

level, but this relationship only tended to be statistically
significant (B = 2.34; p = 0.055). Overall, the regression
model was characterized by marginal statistical significance
(F = 2.51; p = 0.066), indicating moderate explanatory
power of the model (Table 2).

Table 2 presents the results of the multiple regression
analysis of factors associated with the level of depression.
Among the studied independent variables, the presence of
a hernia was the only factor that demonstrated a statistically
significant positive relationship with the level of depression
(B = 10.64; p = 0.007), indicating a significant increase in
the depression index in patients with hernias.

Table 2
Multiregression Analysis of the Dependent Variable of Pain on the Studied Factors
Independent variables Coefficient Std. Error rpartial t P

(Constant) 5,4508

phqg9 -1,7073 0,6083 -0,4752 -2,807 0,0092
Radicular syndrome -1.1800 0.,5357 -0.3903 -2.203 0.0363
gender -0,4508 0,4786 -0,1784 -0,942 0,3546
hernia 2,3369 1,1633 0,3606 2,009 0,0547
F-ratio = 2,5062; P= 0,066

Radicular syndrome, pain intensity, and gender
did not have a statistically significant effect on the
dependent variable (p > 0.05 for all), although pain
showed a tendency to a positive association. Overall, the

regression model was characterized by marginal statistical
significance (F = 2.49; p = 0.067), indicating a moderate
explanatory power of the model and the possible role of
other factors not included in the analysis (Table 3).

Table 3
Multiple Regression Analysis of the Dependent Variable of Depression on the Studied Factors

Independent variables Coefficient Std. Error rpartial t P
(Constant) -2,0045
radicular syndrome -0,9671 1,7718 -0,1045 -0,546 0,5897
pain 2,2238 1,8091 0,2302 1,229 0,2296
gender -0,2193 1,6749 -0,02519 -0,131 0,8968
hernia 10,6355 3,6781 0,4863 2,892 0,0075
F-ratio= 2,4936; P= 0,067

After conducting the multiple regression analysis,
the next step of our study was to compare the mean pain
intensity according to the VAS results in the group of
patients with and without radicular syndrome. For group 2
(n = 14), the values ranged from 4 to 7, the mean was
5.71 + 1.33 (95% CI 4.95-6.48). For group 1 (n = 18),
the values ranged from 4 to 9, the mean was 5.33 + 1.53
(95% CI 4.57-6.10). The data distribution was not normal

Median

Average mean + SD

Group 2

4

(D’Agostino-Pearson test, P = 0.0056). For group 2,
the median of the variable was 6.0 (95% CI: 4.0-7.0;
interquartile range: 4-7), for group 1 it was 5.0 (95% CI:
4.0-6.0; interquartile range: 4-6). Paired samples were
used for comparison because the data distribution was not
normal. The results of the nonparametric Wilcoxon signed-
rank test showed that the difference between the groups was
not statistically significant (P = 0.376) (Figure 1).

5,71+1,33

5,33 £1,53

6 8 10

Group 1 p> 0,05

Figure 1. Comparative values of the intensity of pain in the lower back with and without radicular syndrome.
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DISCUSSION

The results of our study emphasize the complexity
and multifactorial nature of low back pain. The associations
found between depressive symptoms, the presence of
radicular syndrome, and pain intensity are consistent with the
concept of the biopsychosocial model, which assumes the
interaction of physiological, psychological, and social factors
in the formation of the pain syndrome. Despite the small
sample size, our data demonstrate that the psychoemotional
state of patients, in particular the level of depression, may
play a key role in the perception and chronicity of pain. In
our study, a multiple regression analysis was conducted to
examine factors potentially associated with pain intensity
in patients with spinal diseases. The model demonstrated
moderate explanatory power (R? = 0.27), indicating the
existence of other unaccounted factors that may affect the
severity of the pain syndrome.

A systematic review by Hincapié et al., 2025 shows
that mean patient age (30-50 years), increased body mass
index, cardiovascular risk factors in women, smoking,
and high cumulative occupational exposure to the lumbar
spine due to forward bending and manual handling of
materials are associated with the development of lumbar
disc herniation with radiculopathy [16].

In our study, among the predictors studied, depressive
symptoms according to the PHQ-9 and the presence of
radicular syndrome were statistically significantly associated
with pain intensity. These results are consistent with
previous data that emphasize the importance of the patient’s
psychoemotional state in the formation of pain perception.

In a similar study, a group of Korean researchers,
Park et al., 2018 found that the prevalence of depression
was significantly higher in individuals with low back pain
(20.3%) than in individuals without it (4.5%). According to
the results of multivariate logistic regression analysis, the
presence of depression was significantly associated with low
back pain (adjusted odds ratio [aOR]: 3.93, P < 0.001) [17].

In addition, another study, Wong et al, 2022
described that among working-age adults and the
elderly, anxiety and depression are closely associated
with chronic nonspecific low back pain. Psychological
distress, in particular anxiety and depression, is associated
with persistent or debilitating muscle and back pain in
individuals of all ages. Longitudinal studies show that
older adults with high baseline depressive symptoms have
a doubled risk of developing persistent pain 4 years later,
and depression is significantly associated with disabling
back pain in patients over 70 years of age [18].

Our results also confirm that high levels of
emotional distress increase the risk of chronic pain and
disability, with depression being the strongest predictor.

At the same time, the predictive role of depression
in maintaining chronic pain, according to longitudinal
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studies by Otero-Ketterer et al., 2022, is less pronounced
compared to cross-sectional studies [19]. An interesting
observation in our sample was the negative association
of depressive symptoms with pain intensity, which may
indicate the influence of compensatory mechanisms or
the specificity of the clinical context. The presence of
intervertebral hernia showed a tendency to be associated
with increased pain intensity, but statistical significance
was not reached (p = 0.055). This is consistent with clinical
observations that disc herniation is often accompanied by
pain, but its severity may depend on additional factors,
such as inflammatory response or individual sensitivity.

Comparison of groups with and without radicular
syndrome showed that the difference in pain intensity was
not statistically significant, which emphasizes the complex
and multifactorial nature of the pain syndrome, which is
determined not only by morphological changes, but also
by psychoemotional factors.

The main limitations of the study include the small
sample of patients and the lack of control for additional
factors that could affect pain intensity (e.g., lifting heavy
objects, taking medications). For example, Zaina et
al, 2023 mention risk factors for lumbar disc-related
radiculopathy, such as acute trauma, heavy lifting,
twisting, bending, driving, smoking, pregnancy, diabetes,
body mass index, hypertension, hypercholesterolemia, and
family history [20].

CONCLUSIONS

Multiple regression analysis revealed that depressive
symptoms and the presence of radicular syndrome are
significantly associated with pain intensity in patients with
spinal diseases. In contrast, the patient’s gender does not
influence pain levels. The presence of an intervertebral
hernia shows a tendency to increase pain, and comparing
groups of patients with and without radicular syndrome
did not reveal statistically significant differences. The
findings highlight the multifactorial nature of pain
syndrome and the necessity of a comprehensive approach
to its assessment, incorporating both clinical and
psychoemotional factors.

Prospects for further research. Further research
should focus on clarifying the causal relationships
between psychoemotional factors and pain intensity in
patients with spinal disorders. Longitudinal studies with
larger samples are needed to evaluate dynamic changes
in pain perception and to assess the effectiveness of
integrated biopsychosocial treatment strategies.
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Pe3rome

NPEAUKTOPY TAXKKOCTI BOMNIO TA AENPECII Y MALIEHTIB 13 XPOHIYHUM BEONEM Y MOMNEPEKY:
NINOTHE AOCNIMXEHHSA

Koctantuh B. BonsHcbkuit, MeHHagin C. MockoBko, KatepuHa B. KceHunHa, Anna I. KanityH,
Onekcangp A. Hasapuyk, mutpo B. [iMutpies

BiHHWLbKWI HaLioHanbHUI MeanyHui yHiBepcuTeT iMeHi M. |. Muporosa, M. BiHHuug, Ykpaita

Bcetyn. bisib y nonepeky € ofHi€l0 3 NPOBIJHMUX NPUYMH iHBaJIiAHOCTI B yCbOMY CBIiTi Ta 3HaYHUM HaBaHTaXKEHHSAM
Ha CUCTeMH OXOPOHHU 3/710poB’sl. He3aBaxkarouu Ha YMC/IeHHI JOCIiP)KeHHs], MeXaHi3MHU B3aEMO3B’A3KY MK KJIiHIYHHUMY,
CTPYKTYPHHMH Ta ICUXOEMOLIMHMMM ¢aKTOpaMM, IO BIUIMBAIOTh Ha IHTEHCHBHICTb 060JII0 Ta JeNpecHBHI
CUMITOMH, 3aJIMLIAIOThCA HeJOCTaTHbO BUBYEHUMH.

Marepiasu Ta MeTOAM. Y JOCHi’KEHHI B3s/IM y4acTh 32 malieHTH (17 4JosioBikiB, 15 »kiHOK) BikoM Bim 22 no
72 pokiB 3 6o0JieM TpUBaIiCTIO MOHaA 3 MicsAli. Yci yyacHUKHM NMpoHILIM KJiHiYHI o6cTexxeHHs, MPT ajs owiHku
Mi>kXpebLeBol Tpiki Ta 3amoBHUIM BisyasbHy aHasoroBy mikany 6osito (BAII) Ta omutyBanbHuk PHQ-9 pus
cKpuHiHry genpecii. [lanieHTH 6ynu posaineHi Ha rpynu 3 (n = 18) Ta 6e3 (n = 14) kopiHueBoro cuHapomy. s
BU3HAYEHHsS NpPEeJUKTOPIB IHTEHCUBHOCTI 6oJil0 Ta piBHA Jemnpecii 6yJl0 BUKOPUCTAaHO MHOXWHHHH JIiHIHHUM
perpeciiiHui aHasi3.

Pe3ynbraTi. MysnbeTrperpeciiHiui aHasi3 okasas, 1o piBeHb AenpecuBHUX cumnrToMiB (B = -1,71; p = 0,009) Ta
HasIBHICTh KOpiHLleBoro cuHapomy (3 = -1,18; p = 0,036) 6ys1u cyTTEBO NMOB’s13aHi 3 iIHTEHCUBHICTIO 60J1t0. HasiBHiCTH
MiKXpebLeBol Trpki AEMOHCTpyBasa TeHJeHIilo A0 mocuieHHs 6o (B = 2,34; p = 0,055). llogo mempecii,
HaABHICTb TpMKi Oysa €AVMHMM 3HA4YylIUMM (GaKTOpOM, NMOB’A3aHUM 3i 36iJAbLIEHHAM [AeNpecHUBHUX CHMIITOMIB
(B = 10,10,64; p = 0,007). IlopiBHSIHHA rpyn 3 KOpiHLEBUM CHHJIPOMOM Ta 6€3 HbOrO0 He BHUSBUJIO CTATUCTHUYHO
3HAYyLMX BifMiHHOCTEH y cepelHBOMY PiBHi 60JTI0.

BucHoBku. Ha iHTeHCUBHiCTb 60/110 B TMONepeKy BIUIMBAE CKJaJHA B3aEMOJisd (AKTOpPIB, BKJIYAYH
MCUXO0EMOL[IMHUN CTAaH Ta HAsBHICTb KOPIiHIIEBOIO0 CHUHAPOMY, a He JIMIIe CTPYKTYpHi 3MiHU Xpe6Ta. Lli pesysnbraTu
MiKPECI0ITh BAXJIUBICTb 0araTOBUMIPHOrO Ta iHJAMBiJyasi3oBaHOro MiJX0Ay A0 JIIKYBaHHS Mali€eHTIB i3
XPOHIYHUM 60J1EM Y IONePeKY, BPaXOBYIOYH SIK KJIiHIUHI, TaK i ICHX0eMOLiH] aclleKTH.

Kamwouoei caoea: 6i1b y nonepeky, IpOrHOCTUYHI GpaKTOpH, Jenpecis, rpuka, paguKyionaTisa
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Abstract

Introduction. Chronic venous disease of the lower extremities, particularly recurrent varicose vein disease
(RVVD), is frequently complicated by venous leg ulcers. These lesions significantly impair quality of life
and remain challenging to manage. Although minimally invasive endovenous techniques are increasingly
applied in clinical practice, evidence regarding their role in C6 recurrent disease remains limited.

Aim. To evaluate the efficacy and safety of a combined minimally invasive approach for the treatment of
active trophic ulcers in patients with recurrent varicose vein disease.

Materials and methods. A retrospective cohort analysis included 41 patients with active venous ulcers
undergoing secondary interventions for recurrent disease. Treatment consisted of individualized
combinations of endovenous laser ablation or radiofrequency ablation, ultrasound-guided foam
sclerotherapy, and miniphlebectomy. All patients received standardized compression therapy and local
ulcer care using calcium alginate dressings. Clinical outcomes were assessed using VCSS (Venous Clinical
Severity Score), VDS (Venous Disability Score), VDSS (Venous Disease Severity Score), and CIVIQ-14
(Chronic Venous Insufficiency Quality of Life Questionnaire-14) before and after treatment.

Results. Significant improvements were observed across all evaluated parameters. VCSS decreased
by 58.8%, VDS by 49.2%, and VDSS by 68.3%. Quality-of-life scores (CIVIQ-14) improved by 42.4%.
All changes were statistically significant (p < 0.001), with large standardized effect sizes (Cohen’s dz
from -1.31 to -1.75). The combined approach was associated with effective elimination of reflux sources
and ulcer healing in the majority of cases.

Conclusions. An anatomically personalized combined minimally invasive strategy appears to be a safe
and effective option for managing venous leg ulcers in patients with recurrent varicose vein disease.
Further prospective studies are warranted to confirm these findings and to support the development of
standardized treatment protocols.

Keywords: minimally invasive treatment, endovenous laser ablation, radiofrequency ablation,
sclerotherapy, miniflebectomy

INTRODUCTION

Chronic venous disease (CVD) of the lower
limbs persists as a formidable global health challenge,
profoundly diminishing patient quality of life while
placing an immense strain on medical resources [1, 2].
A particularly intricate clinical scenario arises with
recurrent varicose vein disease (RVVD), which frequently
resurfaces following initial interventions and is often
further exacerbated by the onset of trophic ulcers [3, 4].
As one of the most severe expressions of CVD, venous
leg ulcers (VLUs) are estimated to affect a significant
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portion of the adult population, with incidence rates
climbing sharply as populations age [5, 6]. These lesions
are notoriously resistant to standard therapies and
frequently recur, creating both a persistent struggle for the
patient and a substantial economic burden on healthcare
systems [5, 7].

The etiology and pathogenesis of RVVD
are multifactorial, including disease progression,
neovascularization, and suboptimal outcomes of previous
interventions [4]. The emergence of VLUs in patients
with RWD is fundamentally rooted in persistent venous
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hypertension. This physiological strain orchestrates
a cascade of inflammatory changes and skin damage that
eventually culminates in ulceration [8]. For clinicians,
managing these recurrences — especially when they are
complicated by active wounds — remains a formidable
hurdle that requires a highly nuanced approach [2].

As a result, traditional, more invasive surgeries
like high ligation and stripping are rapidly making
way for more refined, endovenous solutions [9, 10].
Contemporary techniques, ranging from endovenous laser
ablation (EVLA) and radiofrequency ablation (REA)
to ultrasound-guided foam sclerotherapy (UGFS) and
mechanochemical methods, have already established
a strong track record of success in resolving superficial
venous insufficiency. These minimally invasive tools
allow for targeted treatment with significantly less trauma,
offering a more effective path for patients struggling
with the complexities of RVVD [2, 11, 12]. Moreover,
these methods are also applied in the treatment of VLU,
where they contribute to ulcer healing and prevention of
recurrence [5, 13]. Evidence suggests that great saphenous
vein ablation improves healing and reduces recurrence of
VLUs in patients with post-thrombotic syndrome [14].
The efficacy of EVLA has also been demonstrated in
improving outcomes for trophic ulcers in chronic venous
insufficiency [15].

In complex cases of RVVD with VLUs, a combined
approach is often required [9, 10]. This may involve
a combination of thermal ablation, sclerotherapy,
miniphlebectomy, and other adjunctive techniques to
eliminate reflux sources and treat skin changes [9, 11, 12].
The aim of such integrated management is not only reflux
elimination but also acceleration of ulcer healing, pain
reduction, and improvement of patients’ overall quality
of life [6].

Even though minimally invasive treatments for
varicose veins have advanced tremendously, there is
still a clear shortage of evidence concerning their use in
recurrent cases complicated by VLUs. While the general
success of endovenous methods is well-established, we
still lack a definitive, standardized protocol for choosing
the right technique when a recurrence occurs alongside
active ulceration [4]. This specific gap in our current
understanding makes further, more targeted research
essential for developing the reliable treatment strategies
these patients need.

AIM

To evaluate the efficacy and safety of a combined
minimally invasive approach for the management of trophic
ulcers in patients with RVVD of the lower extremities.

MATERIALS AND METHODS

Study design. This was a single centre, single
operator, retrospective cohort study of patients with
recurrent varicose veins of the lower limbs presenting
with active venous leg ulcers (CEAP C6).

Eligibility criteria. Inclusion. Adults with symptomatic
recurrent varicose veins and open trophic ulcers (clinical
class Cor according to the 2020 CEAP update). Exclusion.
Acute deep vein thrombosis, uncontrolled local infection,
pregnancy, decompensated cardiopulmonary disease, or
inability to complete follow up.

Patients. Between 2020 and 2024, 41 consecutive
patients underwent secondary interventions for recurrent
disease complicated by trophic ulceration and were
included in the analysis. Baseline characteristics are
summarised in Table 1.

Table 1
Consecutive Patients Underwent Secondary Interventions for RVVD Complicated by Trophic Ulceration
Variable Value

Age, years (mean + SD) 56.85+11.43
Age range, years 30-76
Female, n (%) 28 (68.3)
Male, n (%) 13 (31.7)
BMI, kg/m? (mean + SD) 31.76 £6.19
BMI range, kg/m? 20.2-44.9
Time since first intervention, years — median [IQR] 11 [7-25]
Time since first intervention, years — range 1-50
Time since first intervention, years — mean + SD 16.1£11.9

*Note. «Time since first intervention» is presented as median [IQR] and range; the mean + SD is also reported for completeness.

Prior interventions. The surgical history of
the patient cohort reflected the ongoing challenge of
managing RVVD, with 32 patients having previously
undergone conventional open venectomy, while others
had been treated with EVLA — 3 cases, RFA — 3 cases,
or miniphlebectomy — 3 cases. The presence of such
recurrences following primary interventions highlights the
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persistent difficulty in achieving long-term hemodynamic
stability in advanced venous disease.

Clinical assessment and duplex ultrasound mapping.
To establish a rigorous baseline for our study, all
participants underwent a standardized clinical evaluation
that confirmed an active CEAP C6 status. We utilized
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several validated instruments — specifically the Venous
Clinical Severity Score, the venous disability score
(VDS), venous disease severity score (VDSS), and the
CIVIQ-14 quality-of-life questionnaire — to quantify the
degree of functional impairment and clinical severity
in each case. This evaluation was integrated with
meticulous duplex ultrasound mapping, which remains the
fundamental diagnostic step for identifying the specific
anatomical sources of pathological reflux and guiding the
planning of subsequent interventions.

Spectral Doppler settings included an insonation
angle < 60°, 2 mm sample volume, low wall filter, and
sweep speed sufficient for accurate timing of reflux.
Provocative manoeuvres were: Valsalva or cough
at the saphenofemoral junction (SFJ); distal manual
compression-release for superficial trunks/tributaries;
active calf raises at the saphenopopliteal junction
(SPJ)/small saphenous vein; targeted compression for
perforators; and proximal thigh compression (or Valsalva)
for deep veins. Reflux was defined as a duration of at least
0.5 s in superficial segments, 0.35-0.5 s in perforating
veins, and 1.0 s or longer in the deep venous system. All
measurements were obtained in orthostasis with minimal
probe pressure.

Interventional strategy. Management was minimally
invasive and tailored to the anatomic distribution of
reflux and the individual risk profile. All procedures
were performed in an office based surgical suite under
tumescent local anaesthesia with continuous ultrasound
guidance.

EVLA. Diode laser (Biolitec
the ELVeS® Radial® 2ring Pro fiber.

— power 6-7 W; automated pullback 0.7 mm/s;
typical linear endovenous energy density (LEED)
70-90 J/cm.

Ceralas) with

— REA. Closure Fast catheter; heating cycle 20 s at
120 °C.

— UGEFS. Polidocanol 1-3%, 1-3 mL per injection;
foam prepared by Tessari or double syringe technique (~
1 mL sclerosant with 2-3 mL air, agitated 20-30 times).
UGFS was used specifically for varicoangiomatosis and
varices located within areas of induration.

— Miniphlebectomy. Excision of tributaries through
micro incisions (Varady technique) performed only
outside the zone of induration.

Compression therapy (primarily class II, escalated
to class III when indicated) was initiated on day I and
continued until stable epithelialisation.

Local ulcer care and adjunctive pharmacotherapy.
Topical management of venous leg ulcers was based
on calcium alginate dressings, adjusted according
to the phase of healing (Figure 1). All patients

received a venoactive agent — micronised purified
flavonoid fraction — in standard dosing. Peri-operative
thrombotic risk was stratified using the Caprini score;
individuals at increased risk received pharmacologic
thromboprophylaxis with anticoagulants in prophylactic
doses for an individualised duration.

Figure 1. Application of calcium alginate dressings as part of local wound management in a patient with a large venous leg ulcer. Sequential
images illustrate the dressing effect on wound bed preparation and subsequent healing.

Endpoints. Primary endpoints. 1) Duplex confirmed
occlusion or absence of reflux in the treated segment;
2) ulcer closure (complete epithelialisation); 3) serious
adverse events (EHIT > 1II, deep vein thrombosis,
pulmonary embolism, full-thickness burns, -clinically
relevant neuropathy). Secondary endpoints. Change from
baseline to the first post-treatment visit in VCSS, VDS,
VDSS, and CIVIQ 14, and the need for re-intervention.
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Statistical ~analysis.  Statistical analyses were
performed in R (version 4.3.x; R Foundation for Statistical
Computing, Vienna, Austria). Continuous variables are
presented as mean £ SD or median [IQR] (distribution
assessed by the Shapiro-Wilk test). Categorical variables
are reported as n (%). Pre- versus post-treatment
comparisons for VCSS, VDS, VDSS, and CIVIQ 14 used
paired t tests or Wilcoxon signed rank tests as appropriate;
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effect sizes were expressed as Cohen’s dz with 95%
confidence intervals. For categorical data, comparisons
were performed using the chi-square test or, when
appropriate, Fisher’s exact test. Statistical significance
was defined at a two-sided p level of 0.05.

RESULTS

Combinations of reflux sources were detected on
duplex ultrasonography (Table 2). Categories were non-
mutually exclusive.

Table 2
Duplex Ultrasound-ldentified Sources of Reflux (n = 41)
Segment n (%)
Great saphenous vein (GSV) 30 (73.2)
Small saphenous vein (SSV) 25 (61.0)
Anterior accessory saphenous vein (AASV) 9 (22.0)
Calf perforators 29 (70.7)
Thigh perforators 512.2)
Varicoangiomatosis at the SFJ 8 (19.5)
Total reflux sources 106 (258.5)

Note: Categories were non-mutually exclusive. A total of 106 reflux sources were identified in 41 patients (mean 2.58 sources per

patient). Therefore, percentages exceed 100%.

Secondary interventions. Across our cohort of
41 patients with active CEAP C6 ulcers, a total of 87
secondary procedures were carried out. This high intervention
rate highlights the complex nature of recurrent disease, which
often demands a multi-staged or combined surgical strategy
to achieve clinical success. Endovenous thermal ablation,
specifically EVLA and RFA, was the most frequently
utilized technique for neutralizing primary reflux sources.
For more localized issues, such as varicoangiomatosis

or diseased tributaries, we selectively employed UGFS
and ambulatory miniphlebectomy. The infrequent use of
traditional venectomy in this study reflects a broader clinical
shift toward minimally invasive standards. The specific
distribution of these procedures is detailed in Table 3.

Clinical outcomes. Among 41 patients with CEAP
C6 disease, clinical parameters were compared before and
after treatment. The results are summarized in Table 4.

Table 3

Distribution of Secondary Interventions (CEAP C6, n = 41)

Intervention type Number of procedures (n) % of total
EVLA 30 34,5
RFA 14 16,1
UGFS 12 13.8
Miniphlebectomy 31 35,6
Total 87 100,0

Note: Percentages are calculated relative to the total number of interventions (n = 87); several patients underwent >1 procedure.

Table 4
Clinical Outcomes Before and After Treatment
Metric n (m]eg::rfno;eSD) (me‘:frfirSD) l&e;;:) c(l:llf)f Cohen’s dz p-value
VCSS 41 10.12 + 3.66 4.17+2.89 (_7‘0’35;'9_1.87) ~1.69 1.88x1012
VDS 41 2.54+0.55 1294081 (71';71;'2102) 169 1.75%10°1
VDSS 41 442+ 171 140+ 1.60 (73.7‘2;‘0722.3 1) 131 421x107
CIVIQ-14 41 54.88+13.08 | 31.63+11.53 (_27322? '_2;‘9‘1 7 -1.75 6.89x10714

Note: Values are mean + SD. Mean diff reported with 95% CIl; p values from paired t-tests; Cohen’s dz denotes standardized within-

subject effect size.

The observed changes corresponded to large
within-subject effect sizes (Cohen’s dz from -1.31
to -1.75). The applied treatment combined thermal
ablation of incompetent trunks (EVLA or RFA),
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UGFS for varicoangiomatosis in indurated areas,
and miniphlebectomy outside zones of induration.
Improvements in VCSS, VDS, and VDSS were
accompanied by parallel improvement in CIVIQ-14 scores.
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DISCUSSION

This study evaluated a combined minimally invasive
approach for the treatment of venous leg ulcers in patients
with RVVD. Clinically relevant changes were observed
across all assessed outcome measures. VCSS decreased
by 58.8%, VDS by 49.2%, and VDSS by 68.3%. Quality-
of-life assessment showed a 42.4% reduction in CIVIQ-14
scores. Effect sizes were large, with Cohen’s dz ranging
from —1.31 to —1.75. These findings are consistent with
other studies underscoring the effectiveness of minimally
invasive interventions in promoting ulcer healing and
improving quality of life [5, 13, 16]. Previous studies have
reported improvements in VCSS after radiofrequency
ablation in patients with venous ulcers [13]. Comparable
findings have been described for endovenous laser
ablation and foam sclerotherapy in the treatment of active
ulcers [5, 9].

In the present cohort, treatment combined
thermal ablation of incompetent trunks with UGFS
for varicoangiomatosis in indurated areas and
miniphlebectomy outside zones of induration. This
combination allowed elimination of multiple reflux
sources in patients with recurrent disease [10, 16].
This approach is consistent with contemporary
clinical practice guidelines [17], which emphasize
comprehensive management of reflux and consideration
of the multifactorial nature of recurrent CEAP C6 disease.
Combined treatment approaches have been reported
previously [9]. In our cohort, reflux was identified in
multiple venous segments, including the GSV (73.2%),
SSV (61.0%), and calf perforators (70.7%).

Most patients had undergone conventional venectomy
(82.9%), with a mean interval of 16.1 + 11.9 years since the
primary intervention. Recurrence after traditional surgery
has been associated with neovascularization and disease
progression [4, 18]. Our strategy directly targeted these
secondary reflux pathways.

Nevertheless, this study has certain methodological
limitations. The retrospective design may have influenced
patient selection. In addition, the absence of a control
group does not allow direct comparison with alternative
interventional or conservative approaches.

The sample included 41 patients. Although
statistically significant changes were observed, studies
with larger populations are needed to confirm these
results. Data on adverse events and repeat interventions
were not analyzed in detail, which limits assessment of
safety and long-term outcomes.

Follow-up was limited to short- and mid-term
observation. Extended follow-up is required to evaluate
ulcer durability and recurrence rates [19].

Further investigation using prospective controlled
designs would help clarify the role of combined
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minimally invasive treatment in this patient population.
Further exploration of ulcer-healing mechanisms
and the molecular impact of various combinations of
minimally invasive procedures also offers promising
opportunities [20]. The potential role of biophysical and
cell-based therapies in the treatment of difficult-to-heal
venous ulcers warrants further investigation [7, 21].

In summary, our study demonstrates the high
efficacy of an anatomically personalized combined
minimally invasive strategy for venous ulcer management
in RVVD. The present results contribute to the existing
evidence on the management of VLUs. Additional studies
are needed to confirm these observations and address the
limitations of the current design.

CONCLUSIONS

In patients with RVVD complicated by active VLUs
(CEAP Cé6r), comprehensive DUS mapping enables precise
identification of multiple sources of pathological reflux,
which determine the strategy of secondary intervention.

The combined use of minimally invasive
techniques — EVLA or REA in conjunction with UGFS
and miniphlebectomy provides effective elimination of
hemodynamically significant reflux in patients with active
ulceration.

In the studied cohort, treatment was associated with
statistically significant reductions in clinical severity
scores (VCSS, VDS, VDSS) and improvement in quality
of life (CIVIQ-14), reflecting regression of chronic venous
insufficiency manifestations in the presence of active ulcer
disease.

The obtained results support the application of
combined minimally invasive interventions as a justified
therapeutic strategy for patients with RVVD complicated
by active VLUs, provided that individualized planning
and appropriate postoperative management are ensured.

Perspectives for further research. Future research
in the management of venous leg ulcers associated
with RVVD should prioritize prospective randomized
controlled trials with larger patient cohorts. Further
controlled studies with increased sample sizes are needed
to confirm the safety and effectiveness of combined
minimally invasive treatment in RVVD. Standardization
of treatment protocols may improve comparability of
outcomes between centers.

Additional research may also address molecular
aspects of ulcer healing and the influence of different
endovenous modalities on the local wound environment.

The role of adjunctive therapies, including biophysical
and cell-based approaches, requires further evaluation.

Long-term follow-up studies are necessary to assess
durability of healing and recurrence rates.
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Pe3rome

KOMBIHOBAHE MIHIIHBA3UBHE NIKYBAHHA TPO®IYHWUX BUPA3OK MPU PELIMOUBHIA BAPUKO3HIA XBOPOEI
Ceprint M. LLlykin'?

HavioHanbHWi MeanyHmii yHiBepeuTeT iMeHi O. O. Boromonbus, M. Kuis, Ykpaia
2TOB MegauyHui LeHTp conebonorii Ta ecteTuyHoi Meguumin «dnebocy, M. Kuis, Ykpaita

Beryn. PenujuBHa BapuUKO3HAa XBOpo6a HMXKHIX KiHLIBOK HEPIJKO YCKJIAAHIETbCA (POPMYBaHHSIM BEHO3HHUX
TpodiuHUX BUpa30K. Taki ypakeHHSI CYTTEBO 3HUXKYIOTb SKICTb »KUTTS MNaLi€HTIB i NMOTPe6yThH TPHUBAJIOrO
JikyBaHHs. [lompy akTHBHe BIPOBaJXeHHsS MaJOiHBAa3UBHUX METOAIB, NUTAHHS ONTHMa/JbHOI TAaKTUKH MpH
penurBi 3aXBOpIOBaHHs, ycKJagHeHoMy BUpa3koto (CEAP C6), 3auImaeTbest AUCKYCIHHUM.

Merta. [IpoaHasisyBaTH KJiHIYHI pe3y/ibTaTH 3aCTOCYyBaHHsS KOMOIHOBAHOTO MaJIOiHBAa3WUBHOTO MiJIX0Ay y MaIliEHTIB
i3 pelM/IMBHOI0 BApUKO3HOIO XBOPO6OI0, yCKJIaZHEHO0 aKTUBHUMHU TPOoPiYHUMU BUpa3KaMHU.

Marepiaau Ta MeTOAM. Y A0C/Ii[KeHHs BKJIIOYeHO 41 narjjeHTa 3 akTUBHMMM BeHO3HMMM Bupaskamu (CEAP C6),
SKUM BHUKOHYBa/JM IIOBTOPHI BTpPyYaHHS 3 INPHUBOAY pelUAUBY BapUKO3HOI XBopo6u. JliKyBaJbHa TaKTHKa
BHU3HAyaJlachb iHAMBIAYaJbHO 33 AAHMMHU Y/IbTPAa3BYKOBOTO KapTyBaHHSA Ta Nepejbayasa MOEJHAHHS eHZ0BEHO3HOI
Jla3epHoi abo pajiodacToTHOI abJIAlii, eXOKepoBaHOI MiHHOI CKJepoTeparmii Ta MiHipsebekToMmii. YciM mamieHTam
NpU3HaYaJd KOMIpeciiHy Tepamilo Ta MicleBe JIiKyBaHHsS i3 3aCTOCYBaHHSIM a/briHaTHUX MNOB'A30K. JMHaMiKy
oniHoBasM 3a mKasaMu VCSS (Venous Clinical Severity Score - mikana kKJiHiYHOI TS2KKOCTi BEHO3HOTO 3aXBOPIOBAHHA),
VDS (Venous Disability Score - mkana BeHo3HoI iHBajiigu3auii), VDSS (Venous Disease Severity Score - mikajna
TSDKKOCTI BeHO3HOro 3axBoptoBaHHs) i CIVIQ-14 (Chronic Venous Insufficiency Quality of Life Questionnaire-14 —
ONUTYBAJbHUK SKOCTI )KUTTS NPY XPOHIUHIA BEHO3HiH HeJOCTaTHOCTI) 10 BTPy4YaHHs Ta Mic/s1 JTiKyBaHHS.
PesynbraT. Ilicia ycyHeHHA [pKepes TaTOJIOTiYHOTO pedJIIOKCY Bifj3HAYeHO 3MeHIIEeHHS BHUPaXKEeHOCT]
KJIiHIYHUX NposBiB: moka3HUK VCSS 3Hu3uBca Ha 58,8 %, VDS - Ha 49,2 %, VDSS - Ha 68,3 %. [lokpauieHHa gKOCTi
KUTTA 3a WwKanot CIVIQ-14 ctanoBuso 42,4 %. BusBieHi 3MiHK 6yau cTaTUCTHYHO 3HauymuMmu (p < 0,001) Ta
XapaKTepusyBa/iucsl BeJUKUM po3MmipoM edekty (Cohen’s dz Big -1,31 go -1,75). OTpumaHi JAaHi cBigyaTh mpo
ePeKTUBHICTb KOMIIJIEKCHOTO YCYHeHHS DiSHMX aHaTOMIYHMX J[kepesa pedJiloOKCy B MallieHTIB i3 peLUANBOM
3aXBOPIOBAHHS.

BuCHOBKHU. [HAMBiAyai3oBaHa KoM6iHaIlil MaJ0iHBa3UBHUX METO/iB MOXKe pO3IIAaTHCA IK eGeKTUBHUM BapiaHT
JIiKyBaHHSI TpodiyHHUX BHUPaA30K MPH peluAUBHIN BaprHKO3HIM XBOpo6i HMKHIX KiHLiBOK. [lofasibiui mpocneKTHUBHI
JOCTiP>KeHHsI HeoOXifAHI JJii YTOYHEHHs JOBTOCTPOKOBHUX pe3yJbTaTiB i ¢opMyBaHHS YHiQiKOBaHUX KJIIHIYHUX
pekoMeHanin.

Knawuoei cnosa: TpodiyHa BHUpa3Ka, penyJUBHA BapHMKO3HA XBOp06a, MaJioiHBa3uMBHe JIiKyBaHHS,
€HJA0BEeHO3Ha Jla3epHa a6.JiALisA, pajio4yacToTHa a6JsLis, CKiepoTepanis, MiHip ie6ekTOMisA
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Abstract

Introduction. Predicting the risk of development of cervical dental pathology is a difficult task due to the
multifactorial nature of its etiopathogenesis and limited knowledge of risk factors.

Aim. To develop and test a computer model for predicting the development of cervical dental lesions in
young patients.

Materials and methods. The survey consisted of 272 patients (mean age 24.3 + 6.9 years), in whom risk
factors for the development of a wedge-shaped defect, cervical caries and enamel erosion were determined,
which became the input data for the computer model. The Extreme Gradient Boosting (XGBoost) tree-based
machine learning method implemented in the Python programming language using the scikit-learn and
XGBoost libraries was used. Synthetic Minority Over-sampling Technique (SMOTE) was additionally applied
to increase the efficiency of predicting less common enamel erosion among the examined individuals.
Results. When developing the models, the priority was given to recall over accuracy and specificity. This
contributed to reducing the number of missed cases for each pathology. The highest discriminatory ability
(ROC-AUC) = 0.84 (Receiver Operating Characteristic curve - Area under the curve) in combination with
a high level of recall (recall = 0.82) corresponded to the model for predicting cervical caries of teeth. This
confirmed the feasibility of using the XGBoost algorithm to identify complex relationships in nonlinear
combinations of the indicators. The model for predicting a wedge-shaped defect of teeth also had high
recall (recall = 0.83) but the moderate value of ROC-AUC (0.64) that emphasizes the presence of nonlinear
dependent predictors. Particular scientific interest has the model for predicting erosion of tooth enamel
which was created under conditions of a low prevalence of pathology among the examined. However, the
results showed an acceptable level of recall (recall = 0.47) and moderate discriminatory ability (ROC-AUC
= 0.72). This allowed us to determine that the problem of small sample was successfully solved.
Conclusions. The presented machine learning screening model helps identify patients with increased risk
of developing cervical dental lesions. Its use will make it possible to justify the prescription of preventive
measures to young patients.

Keywords: dental caries, dental erosion, ensemble learning, prevention, risk factors

INTRODUCTION

and,

accordingly, prolonging tooth functioning and

Timely diagnostic and preventive measures
contribute to the improvement of the prediction of the
prevalence of cervical dental pathology and determine the
conservative or surgical tactics of their treatment [1, 2].
And if the intervention is started with younger age groups,
this will allow for a reduction in the incidence at an older
age [2]. Therefore, the relevance of early diagnosis is
connected with preserving the integrity of hard tissues
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life quality [3]. One of the ways to solve this issue is to
perform patients’ preventive examination while screening.
In this regard, it is necessary to have a clear idea of the
risk factors (RFs) of the development of cervical dental
lesions and the share of each of them [4]. But today
most of the information is of a generalized nature that
is not enough for their practical implementation. So,
the diagnosis of each type of lesion is relevant, namely
cervical caries (CC), wedge-shaped defect (WSD) and
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erosion (E) of tooth enamel in order to distinguish RFs in
populations. Further influence on them will contribute to
increasing the effectiveness of preventive measures at the
individual level [5, 6].

As a result of the studies conducted by the authors,
the RFs of the development of WSD, CC, and E of tooth
enamel in young patients were determined [7]. Some of
the predictors were modifiable, allowing changes in them
to be compared during subsequent examinations [8]. This
makes it possible to observe their dynamics, assess the
effectiveness of the prescribed measures, and, if necessary,
make corrections.

Nowadays, when using mathematical modeling,
the assessment of the risks of the development of various
pathologies, including dental ones, becomes more
objective and scientifically justified [1, 2]. Computer
technologies are increasingly used for this purpose [9, 10].
Such an approach can significantly simplify and accelerate
the process of prediction, and can become the basis for
the development of individual prevention plans. However,
existing methods need to be improved [8]. In addition,
most of the known mathematical models relate to the
prediction of dental caries in children [8, 10]. They can
accurately identify patients with a high risk of caries but
they have shown insufficient effectiveness for patients
with a low risk of developing dental pathology [11].

Logistic regression analysis is more often used
to predict non-carious cervical dental lesions [12, 13].
Alternatively, the ensemble model allows for an
increase in the diagnostic accuracy based on medical
imaging [3, 9, 14]. However, to date, there are no
mathematical models for predicting the development of
cervical dental lesions in young patients.

AIM

To develop and test a computer model for predicting
the development of cervical dental lesions (WSD, CC,
and E of enamel) in young patients in order to promptly
identify patients with a high risk and increase the
effectiveness of primary preventive measures.

MATERIALS AND METHODS

The survey consisted of 272 patients (174 women
and 98 men) aged 18-44 years (mean age 24.3+6.9 years)
of different social groups and professions. The selection
criteria included young age according to the WHO
classification (2016), the absence of alcohol and
drug addiction, neoplasms, tuberculosis, HIV/AIDS,
hepatitis C, mental disorders, pregnancy, lactation period,
occupational hazards. Among the examined patients, 60
were diagnosed with WSD, 50 with CC and 15 with E of
tooth enamel. More than 120 predictors of cervical dental
lesions were identified in the patients [7]. Later, twenty-
seven RFs that had a statistically proven significant effect
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on the occurrence of at least one of the diagnosed cervical
dental pathologies were used to develop a computer
prediction model. Extreme Gradient Boosting (XGBoost)
tree-based machine learning method was chosen as
the main approach. It was implemented in the Python
programming language (version 3.9.12, www.python.org)
using the scikit-learn and XGBoost libraries [12].

For E of tooth enamel, which is less common among
the examined patients, the balanced sampling method
Synthetic Minority Over-sampling Technique (SMOTE)
was applied to compensate class imbalance and increase
the prediction efficiency. It consists of an artificial
increase in the number of cases. Together with XGBoost,
this increases the generalization ability due to the gradual
correction of errors of early trees and optimization of
loss functions [15]. More detailed characteristics of the
developed statistical computer model were given in
a previous publication [12].

In the process of training the model, the probabilities
of developing cervical dental lesions were calculated for
each factor and threshold values were determined for
classification into risk groups (high, medium, low). The
Youden criterion and Receiver Operating Characteristic
curve (ROC) analysis were used for that purpose. This
was due to the fact that when creating a screening model,
the priority belongs to the threshold value at which the
difference between recall (True Positive Rate) and the
proportion of false positive predictions (False Positive
Rate) is the largest. While predicting that approach
allowed the detection the maximum possible number
of patients even with a low risk of dental pathology and
determined the choice of the classification threshold. The
latter for all three types of cervical dental lesions was
0.010 and it was significantly lower than the standard
value of 0.5. It is such a low threshold value that can
make the proposed model an effective screening tool and
minimize the omission of patients with suspicion of the
risk of developing pathology even with an increase in the
number of false positive predictions.

The effectiveness of the model was assessed
by Stratified K-Fold Cross-Validation (n=5) with the
calculation of ROC-AUC indicators (Area Under the
Curve), accuracy, and recall, as well as the construction of
confusion matrices and the analysis of feature importance.

RESULTS

Modeling the prediction of the development of CC
of teeth

In order to predict the development of CC of teeth,
a tree-based machine learning model was created based
on the XGBoost algorithm without using class balancing.
The assessment of the predictive characteristics of the
model was carried out using Stratified K-Fold Cross-
Validation (n = 5) with the obtaining of out-of-fold
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predicted probabilities. Based on ROC-analysis using
the criterion of maximizing the difference between recall
and the proportion of false positive predictions (the
Youden criterion), the optimal classification threshold was
determined. That threshold was necessary to balance the

ratio between patients with a risk of development of CC
of teeth and to limit the number of false predictions. The
effectiveness of the model was evaluated by the ROC-
AUC and recall indicators that were obtained on a training
sample of 272 patients (Table 1).

Table 1
Quality Metrics of the XGBoost Model for Predicting CC of Teeth
Metric name Metric value

Threshold 0.010
Accuracy 0.651
Precision 0.323
Recall (Sensitivity) 0.820
Fl-score 0.463
ROC-AUC 0.8412

The determined recall of the model (recall = 0.82)
showed its high ability to detect patients with an existing
risk of CC of teeth. This confirms the ability of the model
to correctly identify the vast majority of patients with an
existing minimal risk of developing CC of teeth which is
fundamentally important for screening models of primary
diagnosis.

The obtained relatively low precision (precision = 0.32)
is expected within the screening approach. This is
a consequence of minimizing the number of missed
cases (false negatives) by increasing the frequency of
false positive predictions (false positives). The chosen
strategy is clinically appropriate at the stage of assessing
RFs of CC of teeth because it prevents missing patients
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who require further observation or the implementation of
therapeutic and preventive measures.

The balanced nature of the model is confirmed by
the value of Fl-score = 0.46 which reflects a compromise
between recall and classification accuracy. At the same
time, the high value of ROC-AUC = 0.84 emphasizes
its good discriminative ability in distinguishing patients
with a minimal risk of developing CC of teeth from those
without it.

Fig. 1A presents a confusion matrix showing the ratio
between true positive, false positive, true negative and false
negative predictions. It also confirms the effectiveness of
the proposed prediction model as a primary screening tool.

Presence of dental caries
Dental calculus index (score
Complaints of bloating

Complaints of headache

Malocclusion type

Diseases of periodontal tissues
Consumption of tea with lemon
- Complaints of nausea
Digestive diseases

Occlusal wear of teeth

Presence of cracks in tooth enamel
Salvary rate (ml/ min)

Applying pressure to the toothbrush
Complaints of heartburn

Buffer capacity of oral fluid (arb.u)
Age (in years)

Complaints of dry mouth

0.00 0.05 0.10 0.15 0.20

s

Figure 1. The characteristics of the model for CC of teeth: A. Confusion matrix; B. ROC curve; C. Gradation of predicators.

The ROC curve was made in order to evaluate
the ability of the model to distribute patients with a risk
of CC of teeth. As can be seen from Fig. 1B, the model
demonstrated a fairly good discriminatory ability. The
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area under the ROC curve is AUC = 0.841, which
confirms the high probability of correct distribution of
patients into risk groups of the development of CC of
teeth and patients who do not belong to any risk group,
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i.e., without any signs of pathology. The ROC curve by
its shape significantly deviates from the diagonal line.
This indicates the advantage of the model over random
prediction in a fairly wide range of threshold values and
confirms its ability to maintain high recall even when the
classification threshold is changed. Thus, the screening
orientation of the model of CC of teeth is emphasized.

The calculated AUC value also allows classifying
the model as a qualitative one for the initial detection of
patients with a risk of the development of CC of teeth.
Such patients require further in-depth examination, an
increase in the number of preventive examinations and/
or a decrease in the interval between them. The presented
algorithm also allows for assessing the significance of
all considered RFs. Thus, a history of caries, a dental
calculus index wvalue greater than 0.6 points, and
complaints of bloating and frequent headaches were
among the most significant predictors of the development
of CC of teeth (Fig. 1C). In general, the model provides
reliable identification of patients with an existing risk
of developing this dental pathology, it is characterized

by sufficient discriminatory ability and allows effective
distinction patients of the risk group from those without it.

Modeling the prediction of the development of WSD
of teeth

A screening tree-based classification model was also
created to predict the development of WSD of teeth. As
for CC of teeth, the XGBoost algorithm was used for this
purpose. A single approach to training and evaluating the
models was proposed for both cervical dental pathologies.
The emphasis was placed on minimizing the omission
of patients with a risk of their development. The use of
a classification threshold at the level of 0.010 made it
possible to increase recall of the models for identifying
patients of the risk group. At the same time, the precision
indicators were reduced expectedly. But in general, this is
a characteristic feature of screening systems. According
to the results of testing, the model showed high recall =
0.83 in identifying patients with a risk of developing WDS
of teeth (Table 2). This confirms its ability to correctly
identify the majority of patients with an increased risk of
developing this cervical dental pathology.

Table 2
Quality Metrics of the XGBoost Model for Predicting WSD of Teeth
Metric name Metric value

Threshold 0.010
Accuracy 0.437
Precision 0.259
Recall (Sensitivity) 0.833
F1-score 0.395
ROC-AUC 0.636

The obtained relatively low values of precision
(precision = 0.26) and overall classification accuracy
(accuracy = 0.44) indicate the presence of a significant
number of false positive predictions. But, this is an
expected consequence of using a screening strategy where
recall is the priority over specificity. Therefore, such
indicators do not reduce the clinical significance of the
model since false positive results can be clarified during
further additional examination of a patient.

The value of Fl-score = 0.40 indicates a moderately
balanced efficiency of the model. At the same time, ROC-
AUC = 0.64 indicates a moderate discriminatory ability
to distribute patients into groups with a minimal risk of
WSD of teeth and patients without any signs of pathology.
All the obtained indicators are acceptable for primary
screening models.

Confusion matrix (Fig. 2A) illustrates the
distribution of predictions and real values and reflects the
relationship between clinical data and prediction results
for the presence of WSD of teeth. The model correctly
classified 67 patients without cervical dental lesions, but
145 patients without WSD of teeth were classified as
a risk group. This indicates low specificity of the model.
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The indicated number of false positive results is also
expected and acceptable within the framework of the
screening approach.

As for patients with clinically diagnosed WSD of
teeth, the model correctly identified 51 cases, missing only
9 patients. This confirms the high recall of the algorithm,
and it is consistent with the obtained recall value. Thus,
the confusion matrix demonstrated a clearly expressed
priority of the model in favor of identifying the maximum
number of patients with probable pathology at the expense
of reducing the classification accuracy of patients without
cervical dental lesions.

Fig. 2B presents the ROC curve which clearly
demonstrates the ability of the model to distinguish
patients with a minimal risk of developing WSD and
without cervical dental pathology. The area under the
ROC curve is equal to AUC = 0.636 that fully corresponds
to the moderate discriminatory ability of the model. At the
same time, the AUC value exceeds 0.5. This indicates that
the model provides better classification quality compared
to random guessing, but the result is insufficient and
further optimization of the set of RFs or expansion of the
amount of the training sample seems advisable.
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Figure 2. Model characteristics for WSD of teeth: A. Confusion matrix; B. ROC curve; C. Gradation of predictors.

The ROC curve does not approach the ideal upper
limit of the graph either. This emphasizes the complexity of
the prediction task, possible influence of class imbalance in
the sample, the presence of linear and nonlinear relationships
between the predictors. But high recall of the model at low
threshold values is consistent with its screening purpose.

Fig. 2C shows the distribution of the significance
of RFs in the model for predicting WSD of teeth. Among
them, the most significant variables were the patient’s
diagnosed gum recession, age over 25 years, and the
presence of complaints of dry mouth. The calculated
results are generally consistent with existing ideas about
the cumulative nature of the effect of etiopathogenetic
factors on hard dental tissues and the role of a decrease
in the salivatory rate in the development of cervical
dental pathology. According to the modeling results,
the patient’s dietary preference, such as eating more
than two tangerines per day was attributed to the
most significant predictor as well. Thus, the proposed
machine learning model confirmed the multifactorial
etiopathogenesis of WSD of teeth and clearly presented
a quantitative assessment of the contribution of specific
RFs to its development. The obtained calculated limited
classification accuracy and overall predictive ability of the

model do not reduce the clinical significance, and they are
sufficient for practical application.

Modeling the prediction of the development of E of
tooth enamel

To predict the development of E of tooth enamel,
a screening tree-based classification model was also created
using the XGBoost algorithm. However, it methodologically
differs from the prediction models of WSD and CC of teeth.
This is due to the existence of a pronounced imbalance of
classes and the specifics of the prevalence of this pathology
in the presented sample (15 cases of E of tooth enamel
among 272 examined patients). Therefore, the SMOTE
method was additionally applied, which allowed for reducing
the impact of data imbalance and ensured training of the
classifier in conditions of a limited sample. The priority of
maximizing recall and minimizing omissions of patients
with initial manifestations of cervical dental pathology was
chosen as the main criterion for evaluating the quality of the
model. The working classification threshold was determined
by the Youden criterion based on ROC analysis, and it was
set at 0.01. The use of such a threshold, together with sample
balancing, contributed to an increase in recall of the model,
but at the same time, as expected, it reduced its accuracy and
balance of the classification (Table 3).

Table 3
Quality Metrics of the XGBoost Model for Predicting E of Tooth Enamel
Metric name Metric value

Accuracy 0.673

Precision 0.080

Recall (Sensitivity) 0.467

Fl-score 0.136

ROC-AUC 0.716
KniniyHa Ta npodinakrtnyna meaunnna, Ne 2 (48) /2026 93
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The calculated quality indicators of the model
confirm its high recall in identifying patients with
a minimal risk of developing E of tooth enamel. Thus,
the value of recall = 0.467 indicates the ability to
correctly identify almost half of the patients with existing
manifestations of pathology in the training sample.
As with previous models, this is a key requirement for
screening tools for early detection of dental pathology.

At the same time, the values of precision
(precision = 0.08) and overall classification accuracy
(accuracy = 0.673) emphasize the existence of a certain
number of false positive predictions. This is an expected
consequence of the simultaneous use of the SMOTE
method and the chosen priority of recall over specificity.
However, this approach does not reduce the clinical
significance of the model, as false positive results can be
clarified during the patient’s further examinations.

The obtained Fl-score value = 0.136 confirms the
low balance between recall and accuracy of the model.
When it was developed, that was an expected result in the
conditions of a low prevalence of E of tooth enamel in the
training sample and an absolute priority of recall of the
model over other characteristics. At the same time, ROC-
AUC = 0.716 shows a moderate discriminatory ability of
the developed algorithm, which allows for distinguishing
patients with a risk of E of tooth enamel from those
without any signs of damage.

The discrepancy matrix (Fig. 3A) shows that the model
correctly identified 6 patients but missed 9 cases among 15
patients with E of tooth enamel. Among 257 patients without
any signs of E of tooth enamel, 176 patients were correctly
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Consumption of carbonated water (average daily number of glasses)

Complaints of discomfort in the digestive organs

attributed to the group without any risk while 81 patients
were falsely attributed to the risk group.

The ROC curve (Fig. 3B) demonstrates that the
model for E of tooth enamel significantly exceeds the
efficiency of random prediction. ROC-AUC = 0.716
indicates a moderate discriminatory ability of the
algorithm. This phenomenon can be explained by the
small number of positive cases in the sample. The curve
also confirms high recall of the model at low decision-
making thresholds that corresponds to the screening
purpose and the focus on minimizing the omission of
patients with initial manifestations of dental pathology.

The distribution of the predictors by informativeness
showed that the most significant risk signs of E of tooth
enamel include the presence of a combination of systemic
diseases in the patient, a shallow vestibule of the oral
cavity, occlusal wear of the teeth, complaints of frequent
headaches (Fig. 3C). This additionally confirms the
multifactorial etiopathogenesis of E of tooth enamel in
young patients and justifies a differential approach to the
prescription of therapeutic and preventive measures.

Thus, as a result of class balancing with the help
of the SMOTE method and reducing the classification
threshold, the developed model provided high recall.
This allowed patients to be distributed into risk groups
in conditions of low prevalence of dental pathology. The
determined moderate discriminatory ability (ROC-AUC =
0.716) and the nature of the distribution of false positive
predictions generally correspond to the screening purpose
of the model and allow it to be recommended for use in
practical dentistry.

Combination of systemic diseases
Shallow vestibule of the oral cavity
Qcclusal wear of teeth
Complaints of headache
Cansumption of tea with lemon
Presence of cracks in tooth enamel
Complaints of heartburn -
Diseases of periodontal tissues
Presence of dental caries
Age (in years) -
Malocclusion type
Diseases of the circulatory system
Dental calculus index (score

Presence of trema/diastema
Buffer capacity of oral fluid (arb.u)
Digestive diseasas

Salivary rate (ml / min)
Applying pressure to the toothbrush
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Figure 3. Model characteristics for E of tooth enamel: A. Confusion matrix; B. ROC curve; C. Gradation of predictors.
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Practical application in new patients

To check the capability of the model to work with
new patients, the study provided for the introduction of
new data into the Excel template, which is processed by the
previously obtained code. That is, a single Python program
code is used which combines the training of machine models
for predicting cervical dental lesions in a sample of 272
patients and their application to assess the risk of pathology

development in new patients. After preparing databases and
constructing the models, the code automatically saves the
algorithm and threshold values. This allows the prediction
process to be performed in the future without retraining. As
can be seen in Fig. 4, the program calculates the probability
of development of each type of cervical dental lesion
separately, generates a percentage risk indicator and its
categorical interpretation («lowy, «mediumy, «highy).

Probability Modoled W5SD | Interpretation of | Probability of | Modeled CC risk | Interpretation | Probability of E Maodeled E risk Interpretation
afl WsD risk WSD riak cc af CC rigk development of E risk
dovelopment development
013726235 100 High | 0, 044855651 14,7 Low 0242870644 100 High

Figure 4. An example of predicting the risk of pathologies based on machine-learned models with output to an Excel spreadsheet.

Gradation by risk levels is based on the calculated
percentage risk, i.e. the patient is automatically attributed
to one of three categories, namely low (0-33%), medium
(34-66%) or high (67-100%) risk. Such columns as
«Modeled risk» and «Interpretation of risk» are created
in Excel for the convenience of the doctor’s work.
The modeling results are additionally highlighted in
intuitively understandable colors. Thus, green corresponds
to a low level, yellow to a medium level, and red to
a high level. In our opinion, this approach contributes to
clear visualization of patients with an increased risk of
development of cervical lesions and helps to correct the
clinical situation at the screening stage.

Before performing risk prediction for a new patient,
the entered data is pre-processed. All predictors whose
values are missing in the file, are automatically marked
as missing (NaN). Then, the missing values are replaced
by mean values in the corresponding columns using the
SimpleImputer with the «mean» strategy. This approach
ensures the correctness of the prediction even with
incomplete data and prevents model errors due to missing
values.

A prediction of the probability of developing dental
pathology is calculated for each patient with the help of
the XGBoost model saved after training. The obtained
probability values represent a continuous indicator from
0 to 1. This corresponds to the quantitative characteristic
of the individual risk of the development of a specific
cervical dental lesion.

It is proposed to use a combined approach for WSD
and CC of teeth. In this regard, the predicted probability
is combined with the number of risk factors in a specific
patient. The weights for integrating both the predicted
probability and the number of factors are automatically
selected based on correlation matching with the
training sample. This approach allows for balancing the
contribution of two different risk components, namely the
prediction of the XGBoost model and the patient’s RFs.
One component may dominate over the other without
weight correction and this leads to distortions in risk
modeling. For example, a patient with a great number of
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RFs but a low value of the predicted probability from the
model may receive a high or low integral risk that does
not correspond to reality.

Thus, correlation matching allows for «adjusting»
the weights to the structure of the training sample, finding
the optimal ratio between the predicted probability and
the factor scale. With this approach, the integral risk is
maximally consistent with the real presence of dental
pathology in patients in the training sample. Therefore,
two main advantages are provided, namely increasing
the accuracy of the prediction for specific patients and
improving the interpretability of the results for a doctor.
The integral risk is more relevant to clinical data reflecting
both the statistically predicted probability and the actual
available RFs. A doctor can assess the contribution of each
individual predictor to a general prediction that makes
clinical decision-making mathematically justified and
eliminates subjective assessment.

For E of tooth enamel, the predicted risk is
calculated by normalizing the posterior estimate between
the minimum probability of a positive class and the
optimal threshold determined while training. This allows
obtaining a comparable risk for pathology with a low
prevalence, where standard approaches may show an
unstable result due to class imbalance.

Thus, machine selection of optimal weights through
correlation matching is not only a technical solution. It is
a key mechanism for increasing the clinical relevance of
the model in terms of the reliability of the prediction for
a new patient.

DISCUSSION

The presented study is the first of a proposed
comprehensive system for predicting cervical dental
lesions in young patients. Its results demonstrated a new
potential of innovative technologies in clinical dentistry.
The leading predictors of cervical dental lesions identified
by the authors confirm their multifactorial nature and they
are consistent with recent research data [5-6, 13].
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The proposed model allowed for systematizing
various RFs that would contribute to reducing the
subjectivity of medical assessment and, thus, would
increase the reproducibility of prediction results, simplify
the diagnostic stage by reducing the number and duration
of procedures [3, 14]. The developed model includes
the factors that were partially used in other tools [8].
This approach corresponds to modern ideas about the
introduction of digital technologies into preventive
dentistry, the task of which is the early identification
of patients with an increased probability of developing
pathology.

In order to assess the risk of cervical dental lesions
within the framework of the screening approach, it was
appropriate to apply tree-based machine learning models
using the XGBoost algorithm. For all created models,
recall was a priority over accuracy and specificity.
This approach allowed for minimizing the number of
missed cases of CC, WSD and E of tooth enamel and
it seems methodologically justified. This is due to the
fact that the main task of primary prevention is the
timely identification of patients from the risk group with
subsequent correction of existing individual RFs, the
prescription of therapeutic and preventive measures and
dynamic monitoring of the condition of the cervical region
of the teeth.

The model for predicting E of tooth enamel is of
particular importance in which the SMOTE method was
used to create it. The results obtained showed positive
experience in using tree-based machine learning models
for dental pathology of low prevalence among the
examined patients. This became possible with the correct
adaptation of the training methodology and the selection
of classification threshold values.

The presented screening model had limitations
in specificity, which are manifested in an increase in
the number of false positive predictions. This drawback
does not reduce its clinical value but it provides for
further improvement of the predictive system and
justifies the feasibility of searching for methods to
increase the classification accuracy. The conducted
analysis of available scientific publications showed the
absence of studies that would comprehensively compare
machine learning models for predicting cervical dental
lesions with the indication of recall, specificity and
overall accuracy indicators separately for CC, WSD
and E of tooth enamel. Therefore, direct comparison
of the obtained results with the data of other scientists
is limited. This indirectly indicates the novelty of the
presented approach and determines the need for further
research at the same time.
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CONCLUSIONS

1. The developed machine learning screening
model allows for identifying young patients with an
increased risk of cervical dental lesions. Therefore,
it can be used as a primary screening tool to justify the
feasibility of prescribing preventive measures and
conducting dynamic monitoring of patients.

2. The predictors that were used to create a computer
prediction model can be determined directly during the
patient’s dental examination. This increases its practical
significance and prospects for use in everyday medical
practice.

3. The application of the model for a new patient is
seen as relevant. The availability of convenient visual tools
for a dentist, the integration of quantitative risk assessment
and predictive probability almost completely eliminate
subjectivity in the process of predicting dental pathology.

Prospects for further research. Further improvement
of the developed mathematical models is planned in order
to increase their predictive accuracy and clinical relevance.
In this regard, the work will be carried out to optimize the
specificity of the model while maintaining its high recall.
Combining models for more accurate identification of
patients with intact cervical areas of teeth and reducing the
number of false positive predictions is seen as promising.
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Pe3rome

CKPWHIHTOBA MOJENb MALIMHHOIO HABYAHHSA ANSA NPOrHO3YBAHHSA BUHUKHEHHS MPULLIMAKOBUX
YPAXEHb 3YBIB
IpuHa I. 3abonotHa', TetsaHa J1. BoraaHoBa? Bonogumup I. AzapeHkoB®, OneHa C. MeH3uubka', AHgpin A. Komnes'

1[loHeLbKIA HaLlioHaNbHMIA MeanyHUiA yHiBepeuTeT, M. KponuBHULIbKMIA, YkpaiHa
HavioHanbHWi TexHIYHWIA yHiBepcuTeT YkpaiHu «KuiBCbKMiA MOMITEXHIUHWIA IHCTUTYT iMeHi Iropst Cikopcbkoroy, M. Kui, YkpaiHa
*HauioHanbHW TEXHIYHWIA YHIBEPCUTET « XapKIiBCbKMIA MOMITEXHIYHWIA IHCTUTYTY», M. XapkiB, YkpaiHa

Bceryn. [IporHo3yBaHHSI pU3UKy BHUHUKHEHHS NPUIIMHKOBOI maToJiorii 3y6iB € CKJaJAHUM 3aBJaHHSM 4epe3
6araTodaKTOpHICTH Ii eTionaToreHe3y Ta 06MeXeHi 3HaHHS NP0 GaKTOPU PU3UKY.

MeTta. Po3po6uTH Ta anpobyBaTH KOMII'IOTEPHY MOJe/Ib IPOTHO3YBaHHS PO3BUTKY NPHULIMHKOBUX YpakeHb 3y0iB
y MaLi€eHTiB MOJIOZOTO BiKY.

Marepianu Ta MeToau. Bubipky ckianu 272 manieHTy (cepenHiil Bik 24,3 + 6,9 poku), y AKUX 6yJ0 BU3HAYEHO
$aKToOpH pH3MKYy BUHUKHEHHS KJIWHOBUAHOrO AedeKTy, NPUIINHKOBOro Kapiecy, eposii emMasi, 110 cTagu BXiJHUMHU
JaHUMM [0 KOMII'IOTepHOi Mogfesi. Bysio BUKOpHCTaHO MeTOJ, AepeBONOAIGHOrO MalIMHHOTO HaBYaHHA Extreme
Gradient Boosting (XGBoost), peanizoBanuil Ha MoBi nporpamyBaHHsl Python i3 BukopuctanHsaM 6i6sioTek scikit-
learn i XGBoost. /lis nigBULeHHs epeKTHBHOCTI MPOTHO3yBaHHS MEHII OUIUPEHO] cepes; 06CTeXXeHUX epoail eMasti
JloflaTKoBo 6ys10 3actocoBaHo Synthetic Minority Over-sampling Technique (SMOTE).

Pe3synbraTH. [Ipy po3pobui mMozesneil Gysno HajaHo mpiopuTeT yyT/MBOCTi (recall) Has mMOKa3HWKAaMU TOYHOCTI
Ta cnenuiyHocTi. Lle cnpusio 3MeHIIEHHIO KiJIbKOCTI NponyleHUX BUNAJKIB AJs KOXKHOI 3 maTtoJioriid. HalBuia
AuckpuMiHaniiHa 3aaTHicTb (ROC-AUC) = 0,84 (Receiver Operating Characteristic curve - Area under the curve)
y MO€JHAaHHI 3 BUCOKUM piBHeM uyTiuBocTi (recall = 0,82) BigmoBigana Mofesi NpOrHO3yBaHHS MPUIIUHAKOBOIO
Kapiecy 3y6iB. lle migTBepAwiI0 [OUiNbHICTE BUKOpPHUCTaHHA anroputMy XGBoost [/ BUSBJIEHHS CKJIaJHUX
B33a€EMO3B’A3KIB y HeJIiHIHHUX CIIOJy4YeHHSX NMOKa3HUKIB. Moje/b MPOrHO3yBaHHA KJIWHOBUAHOrO AedekTy 3y0iB
TaKOXX MaJjla BUCOKY Yy TiuBicTh (recall = 0,83), ane momipHe 3HaueHHss ROC-AUC (0,64), 110 miJKpec/I0€ HasgBHICTD
HeJIiHIHHO 3aJIe)KHUX MK 06010 mpeJuKTOpiB. OCO6JUBHUN HAayKOBUM iHTEpeC NMpeiCTaBJIs€ MO/Ieb NPOTHO3yBaHHS
eposil eMmasi 3y6iB, fika Oysia CTBOpEHAa B YMOBaxX He3HA4YHOI NMOLIMPEHOCTi maToJorii cepef o6cTexxeHUx. [Ipote
OTpUMaHi pe3y/lbTaTHU NMOKa3aJu NPUUHATHUH piBeHb uyTiuBocti (recall = 0,47) Ta nmoMipHy AUCKpUMiHALilHY
3paTtHicTb (ROC-AUC = 0,72). Lle 103B0JIMJI0 BUSHAYUTH, 110 Npo6JieMa Majioi BUGIpKH GyJia yCIIiIIHO BUpilIeHa.
BucHoOBKHU. [Ipe/icTaB/ieHa CKpUHIHIOBA MO/ie/ib MAallMHHOTO HaBYaHHSA CHPHsE iAeHTHIKalii 0ci6 3 MmiABUIIEHUM
PU3MKOM BUHUKHEHHS MPUINMHAKOBHMX ypaeHb 3y6iB. [I BUKOpPHUCTaHHSA JI03BOJIMTL OGIPYHTYBaTH NMpU3HAYEHHH
npo¢iJaKTUYHUX 3aX0/(iB MaLliEHTAM MOJIOJIOTO BiKYy.

Kawouoegi cnoea: kapiec 3y6a, eposisa 3y6a, aHcaM6/1eBe HaBYaHHSA, NpodinaKkTuKa, paKTopu pU3UKy
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OPUTIHANIbHAW CMOCIE ®OPMYBAHHSA NICNAEHYKNEALINHOI
OMOPHO-PYXOBOI KYKCH 3 NOJANbLIMM KOCMETU4HUM
NPOTE3YBAHHAM: OrNsAM BIBAANEHOrO PE3YNBTATY

Hens B. Kpuseubka', IHHa B. KomapoBcbka', Anna I'. Banautiok?, Katepuna 0. Ipixkumanbcbka'

'BiHHWLbKWIA HALiOHanbHWA MeguyHui yHiBepeuTeT iM. M. |. Muporosa, M. BiHHnug, Ykpaia
2BiHHMUbKa obnacHa KniHivHa nikapHs imM. M. |. Tuporosa, M. BiHHMUg, YkpaiHa

Pe3rome

Bceryn. 3pocTaHHSI 4aCTOTH KpaHio-daniaJbHUX i GOMOBUX YIUIKOJ)KEHb OKa Ta OpPOITU 3yMOBJIIOE
aKTyaJIbHICTh Npo6JieMU eHyKJieallil Ta MOAaJbIIOl KOCMeTUYHOI peabiniTanii nanieHTiB. PopMyBaHHS
NOBHOIIIHHOI Mic/sieHyKJ/JeallilHOl KYKCH € KJIIYOBUM YMHHUKOM YCHIIIHOTO OYHOTO IPOTe3yBaHHS,
1[0 6e3nocepefiHbO BIJIMBAE Ha (QYHKIIOHAJIbHWH, KOCMETHYHHUM | NCUXOJIOTIYHUN CTaH Mali€EHTIB.
He3sBakatouM Ha pIi3HOMaHITTS IMIJIaHTaALiMHUX MaTepiajiB i MeToguK, mpobJseMa [JOCATHEHHS
CTabiJbHOTO JJOBTOTPHBAJIOTO Pe3yIbTaTy 3aJUIIAETHCS HEBUPIIIEHOIO.

MeTa. [IpeacTaBuUTH BiAgaleHUN pe3yabTaT QYHKIiOHYBaHHS Hic/AseHyKJ/ealiiHOI OMOPHO-pPyXOBOi
KyKCH, CGOPMOBAHOI OPUTiHAJIbHUM CIIOCOOOM.

Martepianiu Ta MeTogMm. [IpoaHasi3oBaHO KJIIHIYHMM BHUNAJOK MalliEHTA 3 HaCAiJKaMH TsKKOI
TpaBMHM INPaBOTO OKa, fKOMY BHMKOHAaHO eHyKJealilo 3 (OpMyBaHHSM DyXOMOi ONOPHOI KyKCH 3a
OpUriHaJbHOK METOAMKOIO i3 3aCTOCYBaHHAM OpOITaJbHOrO IMIJIAaHTaTa Ha OCHOBI KOHCEPBOBAHOIO
XpAlla, 3MeHIIEeHOr0 3a Macol Ta BKPUTOrO JOHODPCHKOI TBepJOI MO3KOBOI 0060Js0HKOW0. Ilicid
iMnnaHTauii 34ilcHIOBasacad dikcania npsMux M’'ga3iB oka A0 «pyTispa» iMIJIaHTAaTa Ta IOeTalHe OYHe
npoTe3yBaHHA. OLiHIOBaJU Mepebir micasomnepauniiiHoro nepiofy, HasBHICTb yCKJIaAHEHb, PYXJUBICTb
IpoTe3a Ta eCTETUYHUH pe3ybTaT.

Pe3ynbraTH. [IpoTiroM TpuHBasioro mepioay crocTepexeHHsl (27 pokiB) yckJjaZHeHb, L0 BUMaraau
3aMiHUM iMIIaHTaTa abo KOpeKLii KyKcH, He BiiMiueHo. 36epexkeH0 GpopMy Ta 00'€M KOH'IOHKTHBAJIbHOI
IIOPO>XHUHM, NPaBUJIbHE MOJIOXKEHHSA NOBIK 1 3a/|0BiJIbHY PYXJHUBICTb OYHOTO NpoTe3a. KocMeTHUYHUH,
dYHKLiOHAJbHUMN | MCUXONOTIYHUN epeKTH 3ajJUIlaNUCA CTAbGiIbHUMH, L0 3abe3MeydyyBajo COLiaJbHY
aJanTaliio NanieHTa Ta BUCOKY AKICTb XKHUTTH.

BHCHOBKHM. 3anponoHOBaHUH cHoci6 QopMyBaHHsS pyxoMol OMNOpHOI micjasieHyKJealilHOI KyKCU
JeMOHCTpyE J[00pi OGe3mocepenHi Ta BifgjaseHi pe3yabTaTH. MeToAuka 3abe3neyye 6i0CyMiCHICTBD,
JIOCTaTHIO PYXJIMBICTb POTEe3a Ta TPUBAJIUHA KOCMETUYHHUIN ePeKT, 1110 € 0COOJUBO BaXKJIMBUM B YMOBax
3pOCTaHHA KiJIbKOCTi TPaBMaTUYHHUX YUIKO/KEeHb OKa.

Kawuoei caosa: anodptanbM, aHOPTAAbMIYHUNA CHHAPOM, OpGiTaIbHUN
eHyKJ/Ieanii, 0pTa/IbM010rIYHU POTE3, NOCTeHYKJIealiliHa pea6itiTanisa

IMILJIaHTaT, pe3y/lbTaTH

BCTYN

IIO3BUTUBHO BIIJIMBAE Ha
comianpHy peaOlimiTarito
BTPATHIIH OYHE SIOITYKO.

. . L . Ta ajanTamiio JIoIEH,
B ocraHHI AECATHIITTA BiaMidacTbCsl 301IbLIEHHS

HCI/IXOJ’[OFi‘IHy Ta MCIHUKO-

1o

4acTOTH KpaHio-(alialbHUX TOIMKOMKeHb. OCHOBHOIO
MPUYMHOIO IX BHSBISAIOTBCS OOHOBi, TEXHOTEHHI Ta
KpUMiHaNmBHI TpaBMH oOka 1 opbOitu [1]. AxTyampHuUM
MUTAaHHAM B KIIHIYHIA 0QTampMONIorii 3aiMHumIaeTses
mpobjaemMa KOCMETHYHOTO OYHOTO NPOTE3yBAHHS ITiCISA
eHykieamii o4HOro s0dyka. YcmimmHe I BUpPIMICHHA
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Enykneamis (mMoBHE BHUAAJICHHS OYHOTO sOITyKa)
YacTo € KIHIEBOIO CTaII€I0 JIIKyBaHHS O(TaIbMOIOTIHHUX
3aXBOPIOBaHb, TAKUX SIK IHTPAOKYISIPHI IyXJIMHH, BaXKKi
Oo4HI iH(QEKIil Ta imeMis, TPaBMH BaXXKOTO Ta IyXe
BaKKOTO CTYICHIO OYHOrO sIONyKa, IO HPH3BOIATH IO
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BTparu 30py Ta Ooxrouocti. MeToro eHykiieanii € 3aXucT
O4ed BiJ CHUMIIATUYHOI OQTaNbMii, MOPITYHOK IKUTTS
MAIi€eHTiB, 3MEHIICHHS Oomi0 Ta iHOAI 30epekeHHs
KOCMETHYHOTO BUIIISAY TAIi€HTIB [2] i, HE3BaXKaro4M Ha
e, PilICHHS 3QTUIIAETHCS BAXKKUM IS IPUHHSATTSL.

[TonepemkeHHST KOCMETHYHOTO HeeKTy Iosrae
B MPaBIWIBHO OOpaHil XipypridHii TaKTHUII, IO BKIFOYAE
croci®0  BUOANCHHS OKa, BHOIp IMIDIAHTAI[IIHOTO
Marepially Ul YTBOPEHHS OIOpPHO-PYXOBOI  KYyKCH,
BUIIOBHEHHsI 00’€My OpOITH Ta CTBOPEHHsS ONOpH JUIs
KOCMETHYHOTO Tpotesy [3].

Jlo edexTiB 0OYHOrO MpOTE3yBaHHS BiTHOCSTH:
KOCMETHYHUN — 1iMITaIlisi BTPAuYe€HOTO OYHOTO sOIyKa;
¢yHkuionansHUNA (30epirae (GopMy KOH IOHKTHBAJIBHOL
MMOPOXXHHUHY, TIOMEpe/Kae I CKOPOUYCHHA, MiATPUMYE
TOHYC TNOBIK, IIONEpEIKae€ TPAaBMYBaHHS KOH IOHKTHUBH

3aBEpPHYTUMU MOBiKaMH i BisSIMH, 3axXHIIAE
KOH IOHKTHBaJbHY TOPOXXHHMHY BiJI  HOAPa3HIOIOUO]
Nii 30BHINIHROTO CcepemoBHINa (BiTEp, MW, JTUM));

MICUXOJOTIYHIA — T1030aBisie TaImieHTa BiX BIAIYTTA
BJIACHOI HEMOBHOIIIHHOCTI, CIIPUsE COIiaNbHIl amamrarii,
0co0JIMBO 0Ci0 Npale3 aTHoOro BiKy.

META

[pencraButy BignaneHnit pe3yinbTraT (yHKIIOHyBaHHS
TTcIsIeHyKJIealiifHoOi OOpHO-pyX0Boi KyKCH, c(hOpMOBaHOi
OPHT'iHAJILBHUM CIIOCOOOM.

MATEPIAINIA TA METOAU

@®opmyBaHHS OINOPHOI KYKCH Ticis eHyKieamil
MIPOBOIMIIOCH 3a OpHTiHAIBEHOIO METOJIMKOIO,
po3pobiieHoro B 1995 p. Ha kadenpi ounux xsopodb BHMY
iMm. M. L. [Tuporosa (cBimonTBO Ha parnpono3uiiro Ne 16
Bix 05.03.1996 p. «Cmoci6 ¢opMyBaHHS OMOPHOI KBTI
TCIIS BUIANICHHS 0Kay). CyTh METOMY TOJIATAa€E B TOMY, IO
st (opMyBaHHS ONOPHO-PYXOBOI HicisieHyKJIeariiHoi
KyKCH KOHCEPBOBAaHMH KaJaBepHHUH Xpsl] HEOOXiJHOTOo
pPO3Mipy 3aropTaBcs y KJIANOTh KOHCEPBOBAHOI MO3KOBOT
000NIOHKHM, Kpai sKoi  3aluBajucs  HEMepepBHUM
mBoM. [licis po3mimeHHs chOPMOBAHOTO IMIUIAHTaTa
B TOPOXHHHY OpOiTH 10 HOro KpaiB IIiJIINBAINC
30BHIIIHI TPsAMi M s34, 10 OyAM BiUIUICHHI Bifl OYHOTO
si0TyKa TpamuliiftHuM crocoboMm. Ha kpail KOH’HOHKTHBU
HaKJIa/1aBCsl KUCETHUM LIOB.

Jlnst 3MEHIeHHsT MacH IMIUIaHTaTa Npy 30epekeHH1
Horo o0’emy i QopmH, i3 CYLUIPHOTO IIMaTKa XpAlla
BUAAJsIacs MOro CepeAHs 4YacTUHA 3a JOMOMOTOI0
MIKpOXipypridHOi K IOPETKH, 3aIHMIAI0YH TITBKH KapKac
i3 xpama y QopMi TopixoBoi mIKapiIynu (CBiZOLTBO
Ha pammponosumito Ne 2 Big 26.01.1998 p. «Cnocib
3MEHIIECHHS Bard OpOITaJbHOTO IMIUIAHTAHTAY).

3aroeHHsl paHW BifOyBajOCs NMEPBHHHUM HATATOM.

Hapmani namieHTaM  NpoBOAWJIM  OYHE  KOCMETHYHE
MIPOTE3YBaHHS.

OCHOBHUMH KPUTEPISIMU OLHKH pe3yJbTary Micis
eHykieamii 3 (OpPMyBaHHAM pPYXOMOi OIOPHOI KyKCH
CITy)KHJTH: TIepeOir MmicisonepariifHoro nepioay, po3BUTOK
YCKIIaJIHeHb, (YHKI[IOHANIBHI (PYXJIMBICTh, 3arajaHHs
IIpOTEe3a) Ta €CTETUYHI pe3ynbraru. TakoK BpaxoBYBaid
CTYIIIHB 3aI0BOJICHHS MAI[IEHTIB.

PE3YJIbTATH

Jaranm cnocoboM opOiTanpHOI TTIACTUKK —MICIIA
eHykseanii Oyno mpoomnepoBaHo 28 xBopux (28 oueit).
Haiigactime BuAaJieHHs OYHOTO sONyKa MPOBOIUIOCS
3 MPUBOLY MICIATPABMATHIHOI cy0aTpodii 04HOTO SOTyKA,
TEpMIHAJIBLHOI ~ OONIOYOi  IVIayKOMH,  CHAO(TAIBMITY,
THIHOTO PO3IUTAaBICHHS POTiBKH. B ycCix criocTepekeHHIX
JOCSITHYTO HEYCKJIQJIHEHOTO Iepediry micisonepaniiHoro
niepiony. [IpoTsrom IBOPIYHOTO TEPMiHY CHOCTEPEKECHHS
14 nauieHTiB IMOKa3anud JOCTaTHIO PYXJUBICTh KyKCH,
[0 3a0e3Meymsio 00pHii KocMeTHYHUN edekT 1 He Oyro
BUSIBJICHO JKOIHOTO BHUIAJIKY BIATOPTHEHHS iMIUIAHTAHTY.
HaiiginnaneHimuii HacmiIOK, KUK BAAJIOCh IMPOCTEKHTH,
CTOCY€TbCA ~ 27-pidHOTO  TIEpioAy  CIOCTEPEKEHHS.
HaBoagumo xIIiHIYHUN BUIIAI0K.

[Manient H., inBanix 2-1 rpynu no 30py 3 AMTHHCTBA
y Oepe3ni 1999 poxy orpumaB mnmoOyTOBY BHOYXOBY
TpaBMy mpaBoro oka. Ilpm HamXomKEHHI y BiJIiUIEHHS
Mikpoxipyprii oka BiHHuIbKOI O00MacHOl KIiHIYHOT
mikapai iMm. M. 1. TlmporoBa Vis OD=l/~pr.certa; Vis
0S=0.06 u/x. Bukonana yprearao [IMXO npoHHKaO40TO
poriBKOBOrO TOpaHeHHs mpaBoro oka. Yepes 1,5 micsmi:
Vis OD=1/~pr.in certa, Vis 0S=0.06 wu/x.; BOT
OD = T++, OS = 18 MM pr.cT.; pocdher OD = 230 MxA/
nopory, OS = 62 mxA/nopory. [liarao3: BackypsipusoBane
OiIbMO POTIBKH, MICIATPaBMAaTHYHA BTOPUHHA IVIayKOMa
mpaBoro oka. YacTkoBa arpodisi 30pOBOTO HEpBa JIBOTO
oka. XBOpHH BIJIMOBHBCS BiJi PEKOHCTPYKTHBHOI Ta
aHTHIIIayKOMHOI omepartii. Y TpaBHi 1999 poky BuKOHaHO
SHYKJICAIIf0 IPaBOTo OKa.

Enyxueanis Oyrna BHUKOHaHa KIIACUYHO.
[MicnsHykneaniina Kykca c¢popMoOBaHa 3a OIHCAaHOI
METOJMKOI0. 3aro€HHs paHW BiAOyBajocs MEPBHHHUM
HarsiroM.  [lepBuHHe  ouyHe  mpoTe3yBaHHS  OyJo
BHKOHaHO Ha 10-¥ meHb micist eHykiearil cTaHAapTHUM
CKJIISTHUM JIBOCTIHHMM OYHMM TIpoTe3oM. [loctiliHuii
IHAVBIAyadbHUM MpOTE3 BCTaHOBIEHO Ha 20-i 1eHb
miciIs eHyKiealii B JIabopaTopii OYHOTO TMPOTEe3yBaHHS
B M. Kuesi.

VekimagHens, 0 MOIVIM BHUKJIMKATH HEOOXIiIHICTH
3aMiHH IMITIAHTATy Ta O3HAK aHO(TAIEMIYHOTO CHHIPOMY
He BuHHMKIO. Crocrepiramucs g00pi  KOCMETHYHI
i (QyHKIIOHABHI pe3ynbTaTH, a caMme: CTaH penbedy
BEPXHBOI MaJIBIIEOPO-0pOiTabHOT CKIIa KK, GOpMHU KyKCH,
BHCOTHU OYHOT LIIJIMHH, OJIOKEHHS Ta PYXJIBICTh MPOTE3Y.
O0’em pyxiB o4HOTO npoTte3y OyB nocrarHiM. EcreTnannm
Pe3yJbTaTOM TAaIliEHT 3TUILIMBCS 33J0BOJICHUH.
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CriocrepexxenHsi BinOyBasocst 3 TpaBHs 1999 poky
mo TemepimHii dwac. [lamieHT 3HaXoAWTHCS Ha
JucnancepHomy oOniky B odranbmonora BiHHHIIBKOTO
YTOCa. Canamist o4HOro mpoTe3a 3AilCHIOBaNacs SK
JikapeM-0()TaTbMOJIOTOM, TaK 1 CaMOCTIHHO TaIli€HTOM.
3a BKa3aHWH mepioJ 3aMiHa IHAWBIAYaJbHOTO OYHOTO
mpore3a BigOyBamacs 5 pasiB. OcrtaHHA 3amiHa —
y BepecHi 2025 poKy B CHIy COMIadbHUX Ta (PIHAHCOBHUX
mpobiem, moB’si3aHuX 3 emigemiero Covid-19 ta mogatkom
ITOBHOMACIITa0HO1 pOCIHCEKO-yKPaiHCHKOT BifHU.

BpaxoByroun TOCHTH TPHBAJIHIA TEPMiH CIIOCTEPEKEHHS

(27 pokiB) BimMmivaeTbcst Te, 1O €(QEKTH OYHOIO
MPOTEe3yBaHHS 1 KOCMETHYHUHA, 1 (YHKIIOHATHHUH,
1 IICUXONOTIYHUI BUABHINMCS JOCTaTHHO CTaOiIBHI.

30epirmucs dopma i 3M0pOBUI CTaH KOH FOHKTHBAJIBHOT
MTOPOXXHUHY, TPABUIIbHE TOJOKEHHS IOBIK 1 Biif, Xxoda
JIen0 3HM3MBCS TOHYC BEPXHBOI NOBIKM. PyximBicTh
OYHOTO MpOTe3a BIJNOBIJA€ ECTETUYHHM BHMOTaM
nauieHra. EMoliiiHe HamnpyXeHHs BiJMIi4aeTbCs TIIbKU
Ha Yac BIJICyTHOCTI OYHOTO ITPOTE3a B KOH IOHKTUBAJILHIN
TOPOXKHUHI TTiJ] yac Horo caHariii.

I3 ocobmmBoCcTElf  TPOBEAECHOTO  XipypridHOTO
BTPYYaHHS CIIi/I BiI3HAYMTH, 1110 3alIPONOHOBAHUI CHOCIO
(bopMyBaHHS MICISCHYKICALIIHOI KYKCH MOJIATAE B TOMY,
mo iIMIUTaHTaT 3 Oyap-AKOTO Marepialdy BigHOBLIHOT
dopMu 1 po3Mipy MOXHA TOMICTHTH B «QYTIsIp»
3 KOHCEpBOBAHOI TBEP0i MO3KOBOI OOOIOHKH 3aIINBAIOYH
[0 TMEepUMETPYy OOBMBHUM CHHTETHYHHM wIBOM. [licis
IMIIaHTaNii HWOTO B JKHUPOBY KIINTKOBHHY OpOITH [0
«pyTnspy» NPUIIMBAIOTBCS  YOTHUPH  OpsMI  M’SI3H.
BinmosinHo 10 cTaHy Ta JOBKHHHU M SI3M MOXKHA ITPUIIUTH
Ha pI3HUX pIBHAX, 00 HE MOpyIIyBajacs piBHOBara
ixHboi poboTH. M’s31 100pe 3pOCTalOTHCS 3 JOHOPCHKOIO
TBEPIOI0 MO3KOBOK  OOOJIOHKOIO, IO  IOHEpeIKac
3MIIIGHHsT 1 3a0e3medye OiOCyMICHICTH Ta  J00py
PYXJIMBICTh KyKCH. 3MEHIICHHS Barv 3arpoOIIOHOBAHOTO
IMIUTaHTaTa CHOPHUSE TMOCHAONEHHIO THCKY Ha HIKHIO
MOBIKY 1 3armo0irae Horo mMpoCiTIaHHIO TOHU3Y.

CchopmoBaHa TakMM YHMHOM KyKca CTae JoOporo
ONOPOX Uil iHAMBIAyaJbHOTO  OYHOTO  MPOTE3a,
3a0e3rneuye J0CTaTHIA 00’€M HOTO PyXiB i, SIK pe3yIbTart,
Jla€ TpPUBAIMH KOCMETHYHHH e(QeKT Ta ecTeTH4YHe
3aI0BOJICHHSI MTAI[IEHTOM.

AUCKYCIA

Ilig yac aHamizy IaHUX JITEPaTypU BCTAHOBIICHO,
0 HAWYACTINIOK MPUYUHOK BHKOHAHHS EHYyKJeallii €
TpaBMa, sika cTaHOBUTH Bif 37% (Himewyuuna) mo 62.5%
(Kurait) [4, 5, 6] ycix BukoHaHMX eHykieanidl. Ilicis
MMOBHOMAacIITaOHOTO BTOprHeHHs Pocii B mrotomy 2022
POKy, B YKpaiHi 3pociia KiIbKICTh TSOKKUX TPAaBM O4YeH SIK
cepen BIHCHKOBUX, TaK 1 cepel IUBLIEHOTO HACEICHHS.
3rigHo maHux, omyOmikoBanux Healio, 2023, B VYkpaini
IIOTHKHEBO (iKkcyeThes moHax 50 BHUIAAKIB MTOpaHEHHS
OKa, o MoTpeOyrTh rocmiTamsamii [7]. 3 ypaxyBaHHIM
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TOro, MO0 CEepPEeAHId BIK MAIIEHTIB, SKUM IPOBOIUTHCS
eHykJeamis (BHACTINOK BIMCEKOBOI TpaBMH), 3HAYHO
3MICTHBCS y OiK MOJIOAIIOrO, Ha ChOTOHI TIepe] JIiKapsiMu
CTOITh HE JIMIIC MUTAHHSA JIKyBaHHSA TaKWX IIAIli€HTIB,

a W HagaHHd MOXKJIUBOCTI HOJAJBIIO] KOCMETHYHOI,
a BIAMOBIIHO ¥ TICUXOJIOTIYHOT peadimiTartii.
ApxeosyioriyHi  3HaXiJIKu  CBiguarh, WO  IIe

B TPEThOMY THCSYONITTI 10 Hamoi epu Oymu Bimomi
TEXHIKH 3aMIIIeHHS BiJCYyTHBROTO OKa KOCMETHYHHMU
JOPOTOI[IHHUMH  IMIUTaHTaMu  [8],  BUTOTOBJICHUMH
3 30JI0Ta, M0 KPIIFIUCH O OYHHUIII 30JI0THMH HUTKAMH.

3rinHo manux niteparypu (Beard, 1910), nikyBanbpHa
eHyKJIealls Brepiie Oyiga BukoHaHa y 1555 p. Johannes
Lange. Enykieartist OunbIn mofaiOHa O CyYacHHX TEXHIK,
3 BUKOHAaHHIM TIEPUTOMil KOH IOHKTHUBH Ta TEepECideHHIM
NpsSIMUX M’si3iB OKa, Oyja BIieplie OJHOYAaCHO BHKOHAHA
Ta omucana y 1840-x pokax O’Ferral ta Bonnet [9].
OnHaK HE3BaKAXOYM HA OUIbII AaHATOMIYHUM ITiAXix
J0 BHIAJECHHS OYHOIO s0JyKa, KOCMETHYHHMH Je(eKT
3aJMIIaBCS 3HAYHUM 3 TIOJAJBIINM TOTIPHICHHSIM 32
paxyHOK BUHHMKHEHHS CHHIPOMY IIOCTEHYKJealiitHOl
mysaku (CIIEJI).

Hactymui momudikamii enyxieauii Oyam HamijeHi
Ha KOCMETUYHY CKJIAJIOBY Ta BiJHOBJICHHS 00’ €My BMICTY
opOiTH.

Y 1885 poui Philip H. Mules 3milicaue mepiie
BilOME IMIDTAHTYBaHHSI CKJISHOI cdepu B opOiTy,
0 3alo4yaTKyBajio TPAKTHKY BiJHOBIEHHSI 00’ emMy
opbitanpHOi niystakm [10, 11].

Jo cepenman XX CTONITTS BUKOPUCTOBYBAaJIN
HENOpHCTI IMIIAaHTH  (CKJIO, TONMIMETHIMETaKpHUIIAT,
CHJTIIKOH): BOHHU Oy/IM HE BHCOKOBApTICHHUMH, OIHAK MajH
00OMEXKEHY PyXJIMBICTh 1 BUCOKHIA pH3HK Mirpartii [12].

3 1989 poky mnouanacs epa IOPHCTHX IMILIAHTIB
3 TIIPOKCHAIIATUTY Ta TIOPHCTOTO MOJETUIICHY. 32 PaXyHOK
CBOET CTPYKTypH JaHi IMIUIAHTH 3 YacoM IPOPOCTAJIH
($i0Opo-BacKy/SIDHOIO ~ TKaHMHOIO, 110  3a0e3reuyBajio
Kpamry pyxJuBiCTH Ta JOKamizamiro immiadta [13].
JonatkoBe OOTOpTaHHS TiAPOKCHANIATUTOBOIO IMILUIAHTA
NPUPOIHNMH UM CHHTETHYHHMH MarepiajaMu (IOHOpChKa
ckiepa, MapcwieH, iH.) [l14] 3a0e3medyBaio Kpariy
PYXIIMBICTH TIPOTE3y 3a paxXyHOK MOXIIMBOCTI (hikcarril
JI0 IMIUIAHTIB NpsAMUX M s3iB oka. Kpim Toro, imMruaHTu
3 TIIPOKCHANATHTy B TOAAIBIIOMY JaBal MOXIIHBICTH
MMOCTAHOBKH MTHU(TA, JO SIKOTO MOXKHA KPIIHUTH TpPOTE3.
O[lHaK KOJHUMHU ﬂOCHiZL}KeHHHMI/I TNOKpalICHHA
PYXJIMBOCTI HPOTE3y 3a JOMOMOTOI0 KPIIUICHHS Ha MITHQT
miaATBepmKeHo He Oyio [15].

KpiMm TOoro, sKmo JOHEZaBHA  BBAXAJIOCH,
mo CIIEJI BuHuMkac 3a paxyHOK arpodii >kupoBoi
KIIITKOBHHHU B OpOITi Ticis eHykieamii, To Ha CHOTONHI
BCTAHOBJICHO, 1[0 CHHAPOM IOCTEHYKJICAIIHHOT JIYHKH —
ne OararodakTopHMii Ta  BapiabeNbHUH  CHHIPOM,
CIIPUYMHEHUH pPOTAaTOPHUM 3MIICHHSIM BMIcTy opOiTH
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pa3oM i3 peTpakii€elo eKCTPAOKYISIPHUX M’s3iB  Ta
MOXKJIMBOIKO ~ Pe30pOIliel0  OpOIiTaJbHOrO  IMILIAHTATY,
0COOJMBO SIKIIIO BiH BUTOTOBJICHHH 3 TiipokcHanaTuty [16].

Hes3Bakaroun Ha TMOCTIHHI TOIIYKH ITOKpPAIEHHS
MOYJIMBOCTEH  XipypriYHOTO BHKOHAHHS  eHyKJearil
Ta Bapiamii IMIUTaHTiB, AMEpPUKAaHCHKE TOBapUCTBO
o(bTaIbMO-TIITACTHYHOT Ta PEKOHCTPYKTHUBHOI Xipypril
(ASOPRS) omy0OnikyBayio maHi, 3rigHO 3 SKHMH HaBiTh
CyYacHi TEXHIKM EeHyKJealii MalTb HU3KY YCKJIAJHEHb.
HaifyacTilmumMy  yCKJIQHEHHSIMM, W10 BUHHMKAIW IpU
BCTAHOBJCHHI HE(]IKCOBaHMX  IMIUIAHTIB, Oymm  ix
oroneHHs (3,2%) Ta ingexuis (0,4%). dus dikcoBaHUX
IMIUTAaHTIB HAaWTOIIMPEHIMINMH  YCKJIQJHECHHIMH, IIPO
sKI moBigomisutocs, Oynu THilHa Tpanymsoma (13,7%),
oronenns (5,7%) ta Buminenss (5,7%) [17].

®opmyBaHHSI 00°€MHOI OIOPHOI MicCIsICHYKIIeAIIHOT
KyKCH  IIUIIXOM  BBEIEHHS  pPI3HMX  MarepialiB
B KOH IOHKTHUBAJIbHY TOPOXXHUHY CIPUSIE YCYHEHHIO
aHO(TaNbMIYHOTO  CHHOPOMY, IO  HPOSBISAETHCS
nepopmariiero  camMoi  KyKCH 1 KOH FOHKTHBaJIbHOI
NOPOXKHUHYM,  3amaJiHHSAM  BEPXHbOI  MOBIKM  Ta
nomMOIeHHsIM TajbledpoopOiTanbHol criaaku. Takox
L€ MOKpAIye KOCMETHYHY Ta JiKyBaJbHO-IIPO]IIaKTHIHY
(YHKIIIF0 O4YHOTO MPOTE3a.

IcHyrOTb pi3HI BUIM TPaHCIUIAHTALIlT IMIDIAHTAHTIB, 110
BUKOPHCTOBYIOTbCSL JUIsi (DOPMYBaHHSI MiCJsIEHyKJI€alliitHOT
KykcH (ayTOIUIacTHKa, aJUIOIUIACTHKA, KCEHOIUIACTHKA,
ekcrulactika). OpHak TpH BCIX  BapiaHTax — MOXe
criocTepiratcsi 3MIMICHHS, Malla pPyXJIHBICTh, a TaKOX
BIITOPTHEHHSI Ta BHXiJl Y KOH IOHKTHBAJIbHY IMOPOKHHHY.
IligBuieHi BHMOIM CTaBISATECA JO IMIUIAHTATIB, MO
BUKODUCTOBYIOTBCSL ~ TICJISL  BHJAICHHS  TPaBMOBAHOIO
OKa, M’sI3U SIKOTO, SIK TPABUJIO, TIOIIKOMHKEHI, BKOPOUEHI,
pyoreBo3Mmineni. ®ikcyBarm X 0 iIMIDIaHTaTa CKIIAIHO,
a 9acTo i HEMOKITHBO.

3actocyBaHHA OiOJOTIYHMX TKAaHMH B  SKOCTI
TUTACTUYHOTO Marepiary BHKOPUCTOBY€THCS
mocuth naBHO. Y 80-x pokax XX CTONITTA IIUPOKO
BUKOPUCTOBYBaIM  ayutoxpsm. OpHak He  3aBXAd
e 3aJ0BOJbHSAE  OQTAJIbMOXIPYpriB; KpiM  TOro,
3 KOXXHHM POKOM 3pOCTalOTh IOPUAMYHI BHUMOTH [0
ofiepKaHHS TOHOPCHhKOoro marepiamy [18]. 3actocyBanHA
AJIIOTUTACTHYHUX Marepiaiis B odrampmonorii
0OMEXY€ETBCS CITiICMiONOTIYHUMH PU3UKAMH.

CTBOpEHHS CHHTETHYHHUX IMONIMEPHUX MarepiaiiB Ui
BIZTHOBJICHHSI aHATOMO-(YHKI[IOHATEHUX MOPYIICHb CTalIo
aKTyaJbHUM 3aBJaHHSAM. 3acTOCYBaHHS B OQTaJbMOJIOTI]
CWJIIKOHY,  TIOJIeTWIIeHY,  TojdiTeTpadTOpeTuiieHy  Ta
TJIPOKCHANATHTIB  [OKa3aJlo, 10 BOHM  HEJOCTaTHHO
OiocyMiCHi Ta HE TapaHTYIOTb TIPOPOCTaHHSI B HHX
oiostoriyaol TKaHMHW. HOBMMH MOMXJIMBOCTSMM BOJIOMIFOTH
HEeOIONIOTiYHI  IMITIAHTaTH 3 TIOPHCTOK  TOPOKHUCTORO
CTPYKTYPOIO, SIKi 3[aTHI J0 Oi0iHTEerparii 3 HaBKOIHUITHIMH
opOitaneHuME TKaHuHAMU. OHUM 13 HUX € TiIOpHUIHUIA
rigporens [1].
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oo JOCSATHEHHS 33J0BUIBHOIO KOCMETHYHOTO
Ta (QyHKIIOHAIEHOTO e(eKTy MpU OYHOMY HpOTE3yBaHHI,
TO BOHM 3HAayHO TMOJETHIYIOTBCS B THX BHIIQJIKaX,
KOJIM: KOH'IOHKTMBAJbHA IOPOXXHMHA HE 3BYXKEHa,
He gaedopMoBaHA, BUIbHA BiJ  CHAWOK, 3POIICHB,
MOJNINO3HUX PO3POCTaHb; CKIEMIHHA PYyXJIWBI 1 MaloTh
JOCTaTHIO DIMOMHY; KyKCca pO3TallOBaHa LEHTPAJIBHO,
BHCOKOMOOLJIbHA, IOCTaTHBO BUITYKJIa, Ma€ LIMPOKY OCHOBY
1 IOMipHHUI 00’€M; TOBIKH HE MarOTh JAe(EKTIB, 3aiiMaIOTh
NpaBHJIbHE TOJIOKEHHS], 30epiraroTh M’s30BUi TOHYC.

Ha »amp, He Tak 9acTo OyBalOTh TaKi CHPUSTINBI
YMOBH JUTS IPOTE3yBaHHs. JJOCHTh 4acTo, OCOOIMBO MiCIs
00OBOI TpaBMH OKa, JOBOIUTHCS IIPOTE3yBAaTH OCi0,
y SKUX HasgBHI Ti YU iHIN JOEQEKTH KOH IOHKTHBAIBHOI
TIOPOXKHUHM 1 TIOBIK SIK HACTIJOK MEXaHIYHHUX HOIIKO/PKEHb,
XIMIYHAX Ta TEPMIYHHX OMIKIiB, 3aXBOpPIOBaHb, IO
HepenyBajd BHAAICHHIO O4yHOTrO siOnmyka. [IpuumHamu
NATOJIOTYHUX  3MiH  KOH FOHKTHUBAJIBHOI  MOPOXHHHH
i MOBIK MOXXYTh OyTH 1 HENONIKM B TEXHIIll EHyKJIealli,
MCIsCHYKJIealliiHa ~ TPOMEHEBa  Tepamisi,  TpUBale
HEHOCIHHS OYHOTO TIPOTe3a, XPOHIYHI 3aMaybHI MpOIecH
KOH FOHKTHBH, 3yMOBJICHI Pi3HUMH NpHYHHAMH (iH(EKIIis,
JnedeKTH MOBEPXHi MpoTe3a Ta IHIIIL).

BpaxoByloun HasBHy B JiTepaTypi iHdopmarlio
Ta peanil YKpaiHCBKOTO CBOTOJIEHHS, METOI0 Xipypra,
[0 BUKOHY€E EHYKJIEAIlif0, OKpIM JIKyBaHHS OCHOBHOTO
3aXBOPIOBaHHS, €  3allOBHEHHI  00’emy  opOiTH,
CHUMETpUYHA pPYXJMBICTH IPOTE3y Ta MAaKCHMAJIbHO
3a0BUIbHHI KOCMeTHUHHI edekr. Omke, MOCTIHHUI
MONIYK HOBHX MOXIHBOCTEH XipypridHOi TEeXHIKH
eHyKJealii, mo 3a0e3MeuynTh TPHUBAIMHA €(EeKT, SKHi
BIATIOBiZAa€ yCiM OakaHUM KPHUTEPIsSM, 3aJIAIIAEThCS
OITHUM 3 TIPIOPUTETHUX HAMPSMKIB JIOCITiIKEHb.

BUCHOBKW

Enyxieanis — TpaguuidHMi XipypridHuii MeTon
BHJAJICHHS OYHOro s0ilyka 13 DIHOOKOK iCTOpI€Ero,
MOZIEpPHI30BaHUH BHUKOPHUCTAHHSIM pIi3HUX IMIUIAHTATIB,
SKI 3HAUHO NOKpallWIM KiIiHIYHI pe3ynbratd. OnpHak
OCTaTOYHHUX IEpeBar 3a pi3HUMH THUIIAMH MaTepialiB e
HE OTPUMAaHO.

IIpencrapnernit cocid yTBOPEHHS OMOPHO-PYXOBOI
MiCIIeHyKIIeaIliifHoT KyKCH IoKa3aB 1o0pi Ge3nmocepenHi
W BigmameHi pe3ydabTaTd KOCMETHYHOTO TIPOTEe3yBaHHSI
(cram  pempedy  BepxHBOI  mambIeOpO-opOiTATBEHOL
CKIagkd, (opMH KyKCH, BHCOTH OYHOI MIiUIMHH,
MTOJIOKEHHS B OpOITi Ta pyXJIHBICTh MPOTE3Y).

Ilepcnexmusu nodanvuux Oocnidxcens. Bilina
B YkpaiHi nocunuia norpeOy B HOBAliSX Takoi Xipyprii,
MIPOJEMOHCTPYBABILU Ba)XJIMBICTh B/IOCKOHAJIEHHS
METOJMK, MIATPUMKUA Ta PECypCiB JJsl MOCTPaXKAAIHX.
MaiibyTHI AOCIHiKEHHs] TOBUHHI (DOKyCyBaTHCs He JIHIlIe
Ha TEXHIYHIN YaCTHHI, a i Ha COIAIBLHO-TICHXOJIOTIYHOMY
BiJHOBJICHH] IALI€HTIB.
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AOTPUMAHHA ETUMHUX HOPM

ABTOpPH  JOTPUMYBAJINCh CTHYHUX MPHHIIUIIB
T'enbcincbKoOl Aekmaparttii BcecBiTHROT MeAMIHOT acoiarii
Ta MDKHAPOIHHUX CTAHOAPTIB IS IMyOIiKaIiil y MeIIIHIX
KypHaax.

/Jlexnapauin eukopucmanua zenepamugnozo LI
y nio2omoeuyi pyxonucy

ITlinx  9ac  MATOTOBKM  PYKONHUCY  aBTOpHU
BUKOPHCTOBYBAJIM IHCTPYMEHTH Ha OCHOBI T€HEPaTHBHOTO
LITYYHOTO {HTENEKTY BUKITIOYHO JUIsl TEXHIYHOI JOTIOMOTH,
30KpeMa JUIsl  TIepeBIpKH  IpamaTWkd, opdorpadii,
CTHJIICTUYHOT y3TO/XKEHOCTI Ta KOPEKTHOCTI OOpMIICHHS
MOCHJIaHb. 3a3HA4YCHI IHCTPYMEHTH HE 3aCTOCOBYBAJIHCS
JUIE CTBOPEHHS HAyKOBOTO KOHTEHTY, IHTepIperarii
pe3ynbTariB, (OpMyBaHHS BHCHOBKIB a00 yXBaJCHHS
HAyKOBUX pillleHb. YCS BIAMOBINAJBHICTE 32 3MICT,
JIOCTOBIPHICTE Ta OPUTiHAJIBHICTH PYKOIHCY MOBHICTIO
MTOKJIJIA€THCS Ha aBTOPIB.

®IHAHCYBAHHSA TA KOH®NIKT IHTEPECIB

Bci aBTopm nopanu 1o penakuii 3armoBHeHYy €auHY
(dopMy pPO3KpHUTTS KOH(IIIKTY iHTepeciB MiXHapOIHOTO
KOMITETy penakTopiB meaudHux kypHaimiB «ICMIJE»

(International Committee of Medical Journal Editors),
AKa JOCTyITHA 3a TOCHJIAHHSIM: http://www.icmje.
org/conflicts-of-interest/. ABTOpH pPYKOIUCY CBiIOMO
3aCBIYYIOTH BiICYTHICTH (paKTHYHOTO 200 MOTEHIIHHOTO
KOH(QJIKTYy IHTEpeciB II0J0 pe3yibTariB Iie€i podoTn
3 (apMameBTUYHUMHM  KOMIIAHiSIMHA,  BHPOOHUKAMH
0ioMeTUYHUX MPUCTPOIB a00 IHIIMMHU OpTaHi3alisIMH, YHi
MIPOAYKTH, IMOCIYI'M 4 (iHAHCOBA MiATPHMKA MOXYThb
OyTH MOB’sI3aHi 3 MPEAMETOM HaJlaHKX MarepiajiB abo sKi
CIIOHCOPYBAJI IIPOBEICHI JOCIIIKESHHSI.
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Abstract

AN ORIGINAL SURGICAL TECHNIQUE FOR CREATING A FUNCTIONAL LOAD-BEARING STUMP
WITH SUBSEQUENT COSMETIC PROSTHETIC REHABILITATION: LONG-TERM OUTCOME ANALYSIS
Nelia V. Kryvetska', Inna V. Komarovska', Alla H. Baldyniuk?, Kateryna Yu. Hrizhymalska'

'National Pirogov Memorial Medical University, Vinnytsya, Vinnytsia, Ukraine
%Vinnytsia Regional Clinical Hospital named after M. I. Pirogov, Vinnytsia, Ukraine

Introduction. The increasing number of craniofacial and ocular injuries, especially those associated with combat
and severe trauma, has made enucleation and subsequent cosmetic rehabilitation a significant problem in modern
ophthalmology. Successful ocular prosthetics largely depend on the formation of a stable, mobile post-enucleation
socket, which directly affects cosmetic appearance, functional outcomes, and psychological well-being. Despite
the wide variety of orbital implants and surgical techniques available, achieving a long-term stable result remains
a clinical challenge.

Aim. To evaluate long-term functional outcomes of a post-enucleation functional stump created using an original
surgical technique.

Materials and methods. A clinical case of a patient who underwent enucleation of the right eye following severe
ocular trauma was analyzed. A mobile supportive socket was formed using an original surgical technique involving
a reduced-weight orbital implant made of preserved cartilage enclosed in donor dura mater. Extraocular muscles were
sutured to the implant covering, followed by staged ocular prosthetics. Postoperative course, complications, prosthesis
motility, and aesthetic outcomes were assessed during long-term follow-up.

Results. Throughout the extended observation period, no complications requiring implant replacement or socket revision
were observed. The conjunctival sac retained its shape and volume, eyelid position remained anatomically correct, and
prosthesis motility was sufficient to ensure a satisfactory cosmetic appearance. Cosmetic, functional, and psychological
effects of ocular prosthetics remained stable, contributing to the patient’s social adaptation and quality of life.
Conclusions. The proposed method of forming a mobile supportive post-enucleation socket demonstrated favorable
immediate and long-term outcomes. This technique ensures good biocompatibility, adequate prosthesis motility, and
a lasting cosmetic effect, which is particularly relevant given the growing number of severe ocular injuries.

Keywords: anophthalmia, anophthalmic socket syndrome, orbital implants, enucleation outcomes, ocular
prosthesis, anophthalmic rehabilitation
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VK 616.858:615.37:615.015.4
https://doi.org/10.31612/2616-4868.2.2026.13

NEPCMEKTUBU AHTUIEHCNELIM®IYHOI IMYHOTEPARII Y KOMMNEKCI
NIKYBAHHS FEHEPANI30BAHOI MIACTEHII FPABIC

TetsiHa B. YepHii, Bonogumup |. YepHin

[epxaBHa HaykoBa ycTaHoBa «LIeHTp iHHOBALLiHWX TEXHOMONi OXOPOHW 300POB's» [lepaBHOro ynpaeriHHs cnpasamu, M. Kuis, YkpaiHa

Pe3rome

Beryn. Pi3HOMaHiTHiCTH KJIIHIKO-IATOTEHETUYHUX BapiaHTiB MiacTeHii po6GUTH 3aBJAaHHSI MOLIYKY
yHiBepcasibHOI Tepamii JaHOro 3aXBOPIOBAHHS CKJIAIHUM i HOTPeOYE nepcoHidpikoBaHOTO MiAX0OAY.

MeTa. IIpoanasizyBaTu MOXKJUBOCTI IMyHOTepalil y JIiKyBaHHI reHepaJli30BaHOI MiacTeHil rpas,ic i3
JoKepeJs Cy4yacHOI JiiTepaTypy AJis ONTUMi3anil JikyBaHHA y Li€l rpyny nauieHTiB. [IpuBecTu BiacHUHN
JOCBIJl BIPOBa»>KeHHS NaliEHT-OPiEHTOBAHOTIO MiAXOAY [0 iIMyHOTepallil MiacTeHil rpasic.

Marepiasu Ta MeToau. bibsioceMaHTUYHUN METO/, METO/I CAICTEMHOTO aHaJIi3y Ta KJIiHiKO-HEBPOJIOTIUHE
o6cTexxeHHs XBopux Ha MG.

PesysnbTraTu. biosoTivyHI NpenapaTyv — MOHOKJIOHaJ/IbHI aHTHUTLIA, IO BIJIMBAIOTh Ha IMYHHY CHUCTEMY.
Tepamnisi MOHOKJIOHAJILHUMU aHTHUTIJIaMH i1 MIT cTae Bce 6isibIl TpUBa6GJIMBOIO Yepes ii cerudivHicTh
Ta edekTuBHicTb. JlikyBaHHA mnauieHTiB 3 MI 3 BHKOPHUCTAaHHSIM CHPSIMOBAaHUX Ha B-kiaiTHHH
MOHOKJIOHAJIbHUX aHTHUTIJI, pparMeHTiB aHTUTIM ab0 CeJIEKTUBHHUX iHTiGITOPIiB MOKa3aJo CepeaHIo
a60 BUCOKY eDEeKTHUBHICTb Y paHHIX AOCII/PKEHHSX, i AesKi 3 UX METO/IB JIIKyBaHHS 3/Jal0ThCS1 JOCUTh
MepCHeKTUBHUMU [IJIsl TOAAJIbIIOTI PO3POOKHU JIiIKapChKUX 3aC00iB.

Juckycis. [lanieHT-0pieHTOBHUMN MiJxiJ 0 JiKyBaHHA Ta peabinxitanii MI' BU3HaYaBcs eTionaToreHe30M
Ta BUPAXKEHICTIO HEBPOJIOTiYHOTO AePilUTy BiAMOBIAHO A0 CTYNEHS TSXKKOCTI cMMNTOMIB Ta popmu MI.
BucHoBku. KoMmIiekcHa Tepanig XBOpPHUX 3 MiaCTeHi€l0 Mae YiTKy TeHJEHLil0 [0 Iepexody Bif
CUMIITOMAaTUYHOIO JIIKYBaHHS [0 NAaTOTeHETUYHOro, (GOpMYyIOTbCS IEPEBAXKHO eTiomaToreHeTHYHi
KoHIennii Tepamii (iMyHocynpecuBHa Tepamisi). I[neanbHa TepaneBTUYHA CTpaTerisi Oyge opieHTOBaHA
JiUlle Ha ayTOpeaKTHBHI KOMIIOHEHTH IMyHHOI CHUCTeMH, He MepeLIKOJKaloiud HOpMaJbHUM
peakniam. Takui migxiz Oyze 30cepeKeHUN Ha peryJssnii iMyHHOI CUCTEMU Ta CIPHSIE BiIHOBJIEHHIO
TOJIEPAHTHOCTI JI0 Ii/TbOBUX EMITOMIB, CIeNUIYHUX AJIs aHTUTeHa.

Kawuoei csnoea: miacTeHis rpasic, alleTU/IXOJIIHOBUI penenTtop, aHTureHcnenudiyHa iMmyHHa

TOJIEPAaHTHICTh, iIMyHOCyNIpeCUBHA Tepanis

BCTYN

Haii0inpm TOuHe BimoOpakeHHS cyTi mediHimil
Miacrenii rpaBic Miactenii rpaBic (MI): ayroimyHHE
HEpPBOBO-M’S30BE  3aXBOPIOBAaHHS, B OCHOBi  SKOTO
JIEKUTH ayToarpecis TYMOPAJIBHOTO IMyHITETY
LIOZI0  €JIEMEHTIB  HEepPBOBO-M’S30BHUX CHHAICIB  Ta
BHYTPIIIHBOKIITHHHUX ~CTPYKTYp M SI30BHX BOJOKOH
(aHTHTIT MO ameTmixoniHOBHX perentopiB  (AchR),
M’ si30BocnenivHOi THpo3iHkiHa3zm (MuSK), Oinka 4,
MOB’S3aHOTO 3 PELENTOpaMH JINOMNPOTEINiB HU3BKOI
mrinmeHOCTI (LRP4), piaHODMHOBUX perentopis, TiTiHY Ta
AHTHUTEHIB CKEJIETHOI MycKymnaTypu) [1].

106

Pi3HOMAaHITHICTH KIIIHIKO-IIATOTCHETHYHHX BapiaHTIB
MiacTeHii pOOWTh 3aBHaHHSA TMOINYKY YHIBepCaabHOI
Teparii JaHOTO 3aXBOPIOBAHHS CKJIQJAHUM 1 morpedye
epcoHiikoBaHOTO MiaXxody. Y 3B’SI3Ky 3 UM B JaHUI
Yac KOMIUIEKCHA Teparis XBOPUX 3 MiacTeHI€0 Mae
YiTKy TEHIEHLII0 IO IepexXoly BiJ CHMITOMATHYHOTO
JIIKYBaHHS 710 TATOTCHETUYHOTO, ()OPMYIOTHCSI IEPEBAYKHO
€TIONMaTOreHeTUYHI KOHIEMI Tepamil (IMyHOCypecHBHA
Tepamisi), a TaKoX YTOYHIOETbCS JIOLUIBHICTH Ta
e(eKTUBHICTh PaHHBOI TUMEKTOMIT [1].

CyuvacHi meronu JiikyBaHHS MI He € JliKyBanbHUMHA
Ta HEe € aHTHUreHcneuudiunumu. BoHM nepeBaxHO
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JocsraloTb a0 CUMIITOMaTH4YHOTO  ITOJIETIIEHHS
JUIA TAIIEHTIB, a00 TMpaIOKTh IUISXOM 3arajibHOl
IMyHOCymIpecii, [0 MOTEHIIIHO MPU3BOAUTH 10 3HAYHUX
MoOIYHUX e(eKTIB.

PamionanpHe  JiKyBaHHS ~ MiacTeHii
3acobun CUMITTOMATHIHOT Teparmii (imri6iTopu
ALICTHIIXOTiHECTEePasH, npernaparm KaJIio,
Kamii3oepirarodi IIiypETHKH), KOPOTKOCTPOKOBOT
iMyHOTeparmii (BHYTpIIIHHOBEHHI IMyHOTITOOYITiHH,
METO/I EKCTPAKOPIIOPaJIbHOI reMOKOpeKii, miasmadepes
i TUMEKTOMIIO), JTIOBTOCTPOKOBOT iMyHOTepartii
(DTFOKOKOPTHKOCTEPOiH, LUTOCTATHKH, TapreTHi
npernapard), THMEKTOMIilO, a TaKOX HH3Ky HOBHX
TepaneBTUIHUX 3ac00iB [2].

BKJIO4Yae

[HTi0iTOpH aneTWIXOMHECTepa3u € mpenaparaMu
mepmoi JiHIT Tepamii MiacTeHii, OCKUIBKH 30iNBIIYIOTH
KUTBKICTh aIeTHIIXONIIHY Ta TPHUBAJICTh HOTO B3aeMOAil
3 aNeTHIXOJiHOBUMH peIeNnTopamMy, M0 3abe3mnedye
KOMITEHCaMito (yHKIIi iIHAKTUBOBAHUX PEIENITOPiB Ha Yac
nii mpemapary [3].

[TnazmoBuit 06Mmin (PLEX) Ta BHYTpiIIHbOBEHHHI
iMyHOTIIOOYIiH (IVIg) 3a3BHuail BBAXKAIOTHCS
KOPOTKOCTPOKOBHMH METOAaMH JKyBaHHS Ta
BUKOPUCTOBYIOTBCSI TP  MiacTeHIYHOMY Kpusi abo
saroctperHi  [4]. EdekruBnicte PLEX  momsirae
y [OpsAMOMY BHUJQJIEHHI NAaTOr€HHUX  AyTOAHTHUTLI
i KOMIIOHEHTIiB IUIAXYy KOMIUIEMEHTY Ta 3MiHax
y npodini murokiHiB. PLEX i IVIg B panuii yac wacro
BUKOPUCTOBYIOTBCS SIK OAWH 3 METOJIIB JIKYBaHHS HEpILIOi
JiHii nMpyu MiacTeHiYHOMY KpH3i abo HpW MiAroToBLI 1O
XipypriuHOro BTpy4aHHS (TUMEKTOMis) y mauieHTtiB 3 MIT
3 OynbOapHUMHU Ta pecIipaTOpHUMH CUMIITOMaMH [5].

Tumekromiss Oyna OZHMM i3 TeEpIIMX BU3HAHHUX
TiKyBampHUX MiaxomiB 1o MI' i € 00OB’S3KOBOIO, SKIIO
e tnMoMa [6]. EdexrtuBHicTs THMekTOMII Tpum MI,
HEe TOB’s3aHiii 3 THMOMOIO, Oylla MpPOJEeMOHCTpOBaHA
y 0araToneHTPOBOMY MIKHAPOIHOMY PaHIOMi30BaHOMY
ciimoMy mociimpkeHHi (mocnimkernas MGTX) y marieHTiB
3 AChR Ab+ MI y Bimi 18-65 pokiB Ta TpuBamictio MI'
MeHIIe 5 pokiB [7].

BignoBigs Ha  Tepamil0o  MOXE  BIiIPI3HATHCS
3aMKHO  Big  OpOdUI0  ayTOAHTHTLA,  KIIHIYHHX
OposiBiB  Ta [MOYATKy 3axBOproBaHHs. Hampukia,

nauientd 3 MuSK-MG 3a3Buyaii HezmoOpe pearyroTh
Ha IHriOiTOpM aueTWIXOJiHecTepa3d, a THMEKTOMis
KOPHCHA B OCHOBHOMY JUIS TAII€HTIB 3 PAHHIM OYaTKOM
AChR-MG [6].

Cy4acHi MeTonH JIIKYBaHHS TI0B’13aH1 3 MO>KJIMBUMHA
3HAYHUMH MOOIYHIMH e(DeKTaMU, BKIIFOYAF0UYH [ILUTYHKOBO-
KHIIKOBI pO3JMaiy, IWiIBHAIICHUN pu3uK iH(eKmii Ta
MOIIKOKEHHSI TICUiHKHM, a TaKoK 301IbIICHHS Barw,
MiABUIIEHUH piBEHb LYKPY B KPOBi, BTpary KiCTKOBOi
Macu Ta cuHapoM KymuHra, sk 1 Tpu XPOHIYHOMY
BHKOpHUCTaHHI cTepoinis [3].
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META

[IpoananizyBaTi MOXIIMBOCTI IMyHOTEpAIIii y JIIKyBaHHI
reHepalli3oBaHOi MiacTeHil rpaBic i3 JpKepen Cy4yacHOi
JiTepaTypu JUIS ONTHMI3alii JIKyBaHHS y Ii€i Tpynu
namieHTiB. [IpuBecTH BIacHUK JOCBiJ BIPOBAHKECHHS
MAlli€EHT-OPIEHTOBAHOTO  MIIXOAY 10 HMMYHOTEpanuu
MHACTEeHii TpaBHC.

MATEPIAINIA TA METOOU

bibnioceMaHTHYHUIT METOI, METOIT CHCTEMHOTO aHAITI3Y
Ta KJIIHIKO-HEBPOJIOTiYHE 00cTe)eHHs XBopuXx Ha MG.

PE3YJIbTATH
Miacreniss  tpaBic (MG) €  mPOTOTUIIOM
opraHocrenupivHOro ayTOIMYHHOT'O posnany,

o0 BIUTMBAaE Ha CTPYKTypy Ta (YHKIiI0O HEPBOBO-
M’s30BOi crionyku (NMJ), Bukinkaroun cinaOKicTh Ta
CTOMJIIOBaHICTh CKelneTHHX M’si3iB. Lle 3axBOproBaHHS,
omocepenkoBaHe T-KIITHHAMU Ta ayTOAHTUTLIAMU MPOTH
anermxoninoBoro penentopa (AChR).

Amntutina 1o AChR BusBisiroTbest npubiau3Ho y 85%
marfieHTiB 3 MI, Taki BUMAIKN BIOHOCATH IO IiATPYITH
AChR-MTI. ¥V MeHIIO1 KiJbKOCTI MAIi€HTIB BUSIBISIOTHCS
ayTOAHTHTIIa NpoTH iHmUX OinkiB NMJ, Ttakmx sx
cnenu¢igaa M’s30Ba kinaza (MuSK) (~9% mnamieHTiB)
abo Oinok 4, MoB’s3aHUI 3 PELENTOPOM JIIONPOTEHIB
Hu3bKoi mimbHOCTI (LRP4) (~2% mamienTis) [§].

AChR € TpancMeMOpaHHUM  IIEHTaMEpHHUM
DTIKOTIPOTEIHOM, SKHH pa3oM 3 IHIIUMH OilTkaMu
(Bxirouaroun MuSK Ta LRP4) yrBOproe kimacrepHuid
KOMIUIEKC Y TIOCTCHHANTHYHIH MemOpani NMJ. Ileit
KOMIUJIEKC JI03BOJISIE TiepeAaBard 30y[Kylodi CHTHAIN
Bil. AaKCOHANBHOTO 3aKiHYCHHS pPYXOBHX HEHPOHIB
mo M’s3a. AChR ckmamaetbess 3 IUATH  CyOODMHHITH
31 crexiomerpieto (al)2Pfled y mopocimx Tta (al)2
Blyd y ¢eranpamx abo aeHepBoBaHHX M’s3aX. KokHa
CYOONUHUIIS CKIAJAETHCS 3 N-KIHIICBOTO MO3aKIIITHHHOTO
nomery (ECD), dotuppox TpaHCMEMOpPaHHUX JOMEHIB
(TM1-TM4) Ta 3HAYHOIO MIPOK HECTPYKTYPOBAHOTO
BHYTPIIIHBOKIITHHHOTO oMeHy Mk TM3 ta TM4. ECD
MICTSITh OUTBIIICTH CIITOIIB ayTOAHTHUTLI, IO BiTHOCATHCS
JI0 3aXBOPIOBaHHS [2].

3okpema, ECD cy6omununi AChR ol (al-ECD),
MalOyTb, €  MIIIEHHIO  OUIBIIOCTI  ayTOAHTHTIN,
cnetudiuyanx 10 AChR. BiH MicTUTh Tak 3BaHy OCHOBHY
iMmyHoreHHy oobmacts (MIR), rpymy emitomie MI, mo
MEPEKPUBAIOTHCS, 3 IIEHTPAILHUM SIIPOM, PO3TAIIOBAHUM
Mk amiHokucioramu 67 1 76. AChR-peaktuBui CD4+
T-xritTiHE OaBHO OynM BUSABIEHI y mamieHTiB 3 MI
1 HeoOXimHi mmsi 3ajekHOi Big T-KITHH TPOXYKIil
BUCOKOA(IHHUX  ayTOAHTUTLT B-kimitmHamu.  Amnami3
OCHOBH akTHBalii T-KIITHH BUAUINB PEaKTUBHI NENTHUIH
T-kmitiH, OiNBIIICTE 3 sAKUX moxoguTh Bixg ol-ECD.
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Takum uwuHOM, emitonu T- Ta B-kimiTuH, MaOyTh,
B ocHOBHOMY moxomsThk Bia ol-ECD, mo Bkasye Ha iioro
3HaUyIIicTh y po3podmi AChR-MG, 3acHoBaHOI Ha
aHTureHcnenngiuHii inaykuii TonepantHocTi [2].

JlikyBanHs1 mamieHTiB 3 pedpakrepHoro MIT He €
e(EeKTUBHIMH TIPH 3aCTOCYBaHHI TPATUIIHHIX METOIIB,
TOMY PO3POOJIAIOTHECS HOBI OIOJIOTIYHI METOAM JTIKYBaHHS
MI, HarinieHi Ha MOJIEKyJIM 3arajibHOI peakiii: iHridiropn
KOMIUIEMEHTY, 1HTIOITOpM HEOHAaTAIbHHX  PELEenTopiB
(FcRn), antu-B-kmituHHI npemaparu  Ta  iHriGiTOopM
peuenrropiB  1JI-6, koMIOHEeHTH, sKi OyaM JOCIHiIKEHI
3 NesIKUMH TO3UTHBHMMH pe3yinbraramu [8]. IuribGiropu
KOMIUIEMEHTY (HamlpHKIaa, eKyrlizymad) abo iHribiTopu
HeoHatanbHUX perenTopis FC (Hanmpukiazn, edrapruriMon)
cxBajeHi FDA nnsa nikyBaHHs reHepanizoBaHoi MI
3 mo3uTHBHUMU aHTUTUIaMu 10 AChR [9].

Biomoriuni mpernapaTa - MOHOKJIOHAITBHI
AQHTHTINA, 1[I0 BIUIMBAIOTh HA IMYHHY CHCTEMY.
TapreTHa Tepamis 3 BHKOPHCTAaHHSIM MOHOKIOHATBHUX
AHTHUTLI € HOBHM MinxomoM y JikyBanHi MI, Hamaroum
HAJIF0 Ha MOXIHUBICTP 3MIHUTH TPOTHO3 BEACHHSI
marieHTiB 3 pedpakxrepHoro MIT Bke HaHOMIDKINMHU
pokamu. Jlns 3abe3neucHHS HANWOUIBIN  BiAMOBIIHOTO
010JIOTIYHOTO JTIKYBaHHS JJIs KOXKHOTO TIaIli€HTa TOTPiOHE
BCTAHOBJICHHS OioMapkepiB (CIIEKTpy ayTOAHTHTIN) Ta
HAKOITUYCHHS JTOKA3iB TepaneBTHYHOI BiamoBimi [10].

Haii6inpiumit  iHTEpeC  CTAaHOBHTH  Mpemapar
puTyKCcHMMa0, SIKHI BHOIPKOBO 3B’S3YETbCS 3 AHTUICHOM
CD20 Ta iHiOiOE  IMYHOJNOTIYHI  peakili,  IIo
OIIOCEpPEeKOBYIOTh  Ji3UC  B-miMdormrie sk 3aco0y
pamHBOi iMyHOCympecuBHOi mii (B-cells depletion),
KJIFOYOBUX JIaHOK Yy imyHomarorenedsi MI. Putykcuma0
SBIIIE COOOK TyMaHI30BaHE XHMEPHE MOHOKJIOHAJbHE
aHturtiio, chopsmoBane Ha CD-20, mo npu3BOAUTH
JO  KOMIUIEMEHT-OMOCEPEKOBAHOI  ITUTOTOKCHYHOCTI,
BucHakeHHs kmituH CD-20+, 3amo0iraroun axTHBAIli
tTa mnpomidepamii B-xmituH. JloCHimKEeHHS IMOKa3au,
[I0 BHKOPHUCTaHHI pPHTYKCHMaly JO3BOJSE  3HAYHO
CKOPOTUTH a00 TMPUIMHHUTH MPUIOM CTEpPOidiB Ta IHIIMX
imyHozmenpecanTiB. EdexTuBHICTE pUTyKcHMaOy OLTBII
oueBHHA B pa3i MI" 3 aHTUTINAMHU 10 M s130BOCHeM(DITHOT
tpo3uHKiHa3n (MuSK Ab+) mopiBHSHO HOpIBHSHO
3 TAmMi€HTaMH 3 aHTHTUIAMH O  alETHIXOJIIHOBOTO
peuentopa (AChR Ab+), BomHouac 70-89% mocsraroth
MiHiManbpHOTO cTarycy nposBy (MMS) abo kparmioro B pasi
MuSK Ab+ MI' nopiusiHo 3 30-47% npu AChR Ab+
MTI i gacroToro pemicii 47% mpotu 16% BigmosimHo [11].
Takox Oyro TMOKa3aHO, IO PHUTYKCHMad Oe3meuHuid Ta
edekruBHmil y maiieHTiB 3 AChR Ab+ 3 mi3HiM nodarkom,
pedpakTepHnM 10 JTiKyBaHHSA [7].

Kypc mikyBanHs Bkitodae 375 Mr/mM? OIOTHXKHSA
npotsiroM 4 TwxHIB abo aBi iHOY3ii mo3 1000 wmr
3 IHTEpBAJIOM y JIBA THXKHI, XOYa HIDKYI JO3U TaKOK
MPOEMOHCTpYBa  e(peKTUBHICTE. [loBTOpHI HHKIH
MPOBOIATh 3 IHTEpBAJIOM y 3-0 MICHIMiB, SKIO IIe
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KiIiHiYHO mokazaHo [12]. IloGiuHi edexTH BKIIOYAIOTH
iHQy3iiiHi peakuii (cBepOiX, NPUIUIMBH, 3aJHUIIKY
1 03H00), 1H(EKI[II0, TeMATOJIOTIUHI TOPYIICHHS, THI3JOBY
QJIONCIII0 1 MapoKCH3MaIbHy (DIOPHUIIALII0 Hepeaceps.
Putykcumab MoXxe MPHU3BOIAMTH 10 TSDKKUX PEaKTHBAIli
Bipycy remarutry B (HBV), tomy mnauientu, mnepen
[OYaTKOM JIIKYBaHHS, MOBWHHI TNPOMTH CKPHHIHT Ha
indekuito HBV nuisixom tecryBanss. Putykcumab Takoxk
OyB noB’si3aHuil 3 peakTuBauicto iHdekuii renaruty C ta
TyOEepKyJIb03y, 10 MOTpedy€e CepoOriuHOrO 0OCTEKEHHS
repest MoYaTKoM JIiKyBaHHs [7].

Exymizymab — 1me MOHOKJIOHAJBHE AaHTUTLIO, SKE
BIUIMBae Ha Oiok C5 B Kackaji KOMIIEMEHTY, iHTi0yroun
HOTO pPO3IIEIUICHHS 1 3r0J0M 3armo0irarodr BUBLITEHEHHIO
Mpo3anaJbHUX MENiaTopiB Ta YTBOPEHHIO KOMILIEKCY
MeMOpaHHOI ataku (membrane attack complex, MAC),
UM  3MCHIIYIOYM  OIIOCEPEKOBAHE  KOMILIEMEHTOM
ymkomkeras B NMJ [13]. Besneka Ta e(eKTHBHICTH
ExynizymaOy mns nikyBanHs pedpakxrepHoi MIT moBeneHi
y nmocmixenHi REGAIN y mamienTiB 3 pedpaxrepHoio
MGFA xnacy II-IV AChR Ab+ renepanizoBanoro MI.
[MamieHTH, SKi OTPUMYBaNM €Kyli3yMad MPOTITOM
26 TWXKHIB TPOAEMOHCTPYBAaJIM 3HAYHE MOJMIIIICHHS
3a mkatamu MG-ADL i QMG, mpu npomy OnM3BKO
60% mamieHTIB AOCANIM IOMINIIEHHS Ta 25% mocsrin
MiHiManbpHOTO TposiBy, poTH 41% Ta 13%, BiAmosigHO,
y rpymi mmrane6o [14]. YUu e ekymizymad eeKTHBHUM
MpH JTKYBaHHI MiaCTCHIYHOTO KpWU3y HE BCTAaHOBJIICHO.
PexomennoBanuii pexxum Biitodae 900 Mr Ha THUXKAEHb
MPOTSTOM 4 TIDKHIB, a moTiM 1200 Mr Ha 5 THXHIB 1 KOXKHI
nBa TKHI micns nporo [14]. IHommpeni no6ivHi edextu
BKITIOYAIOTh TOJOBHUM OiNb, HYZOTY, miapero, iHQEKIiro
BEPXHIX MTUXaNTbHUX IUISIXiB, HA30()apHHTIT Ta apTpairito.
PexomeHtyeThCsl BBOMUTH MEHIHTOKOKOBY (IIOJIIBJICHTHY
+ MCHIHTOKOK B) BakimHy He MEHIIe HiX 3a IBa TIKHI
O TOYaTKy NpHHOMY eKymizymaly, a TIOTiM depe3
MICSIb TIPOBECTH PEBaKIMHAIII, OCKUTBKU iHTi0yBaHHS
KOMIUIEMEHTY MOXE MIIBHLINTH PHU3UK  3apaKEHHS
IHKaIICyThOBAaHUMHU OakTepisiMu, TakuMU sK Neisseria
meningitidis [7].

Edraprurimon (efgartigimod) ckmamaerscst 3 Fe-
¢parmenta IgGl, po3pobiaeHoro must  30iIbIICHHS
WOTO CIOpiTHEHOCTI 10 AUIAHKM 3B’s3yBanHa 1gG
FcRn. Heonaramphuii  QparmeHt pemenrtopa, IIo
kpucramizyetbess  (FcRn),  excnpecyeThcs  pi3HHMH
KIITHHAMHA 1 TKaHHHAMH, BKJIIOYAIOYH €HAOTETiaabHl
KJIITHHYU, 1 Bifirpae poib y peumpkymsmii 1gG, Takum
9YUHOM  30iJBIIYIOYM  HOTO  TepioJ  HamiBpo3maxy
B KpOBOTOIIl 3a paxyHOK 3MEHIIECHHS HOTo Jerpamarii
B Jizocomax [15].

brnokaropu FcRn mnpuckoproorooTs  aerpanarito,
TUM CaMUM 3HIDKYIOYM [UPKYIIOYi PIBHI MATOTCHHHUX
IgG, a omke 1 HACTymHI MATOTeHHI MOMIl, TaKi sIK
aKTHBALlisl KOMIUIEMEeHTY. Xo4a Onmokatopu FcRn Takox
3HIKYIOTh DPIBeHb HemaroreHHoro IgG, BOHM MaroTh
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OOMEXEHHI PU3UK CXWJIBHOCTI 10 CepHO3HUX 1H(DEKIiMH,
OCKUIbKM BOHM He 3HWXKYIOTH piBHI IgA abo IgM,
a Tako)X He IOTipUIyoTh BHpOOJIeHHs ado sxicte Ig G.
Edraprurimon  cknamaetbess 3 Fe-dparmenta IgGl,
po3poOiieHoro Juisi  30UTBLICHHS HMOro CHOPIAHEHOCTI
no nminsHku  3B°s3yBaHHs IgG FcRn. Edraprurimon
orpumaB cxBaneHHs FDA mns AChR Ab+MG y 2021
poui. Tepamis eprapTUriMmooM Mpu3Beiaa 0 3HHKCHHS
piBaiB AChR Abs no 40-70% Bix mo4aTkoBOro piBHS,
novyrHarouu 3 15-ro aHs micis nepmoi jo3u, 1 crikike
3HW)KEHHsl crocrepiranocst g0 29-ro jaHS y BCix,
KpiM ONHOrO TaimieHTa. MaKcUMaJIbHE —MOJIIIIICHHS
nokasHukiB MG-ADL Tta kinbkicHHX moka3HukiB MG
BifOynocst yepe3 1-2 TikHi micnsa 4-1 iHgy3ii. Hactynue
paHIOMi30BaHe IUIAIC00-KOHTPOJIBOBAHE  JOCIIIKCHHS
¢asu 3 (ADAPT) mnokazamo mojinmieHHs >2 0OaiiB
y MG-ADL mnicns nepuoro nukiy iHdysii y 68% tux,
XTO OTpUMaB edraprurimos, nopiBasHo 3 30% Tux, XTo
orpumaB 1miane6o. EdrapruriMon B wmiomy ayxe mobpe
NEPEHOCHUBCS, HANMOIMPEHIUM MOOIYHUM  e(EeKTOM
OyJu TOJIOBHI OOIIi, aJie HOoro NommMpeHicTs Oylia TaKoko X,
K y miane0o. [Hdekuii, ssiki B OCHOBHOMY Oy/M JIETKUM
abo 3 cepelHIM CTYICHEM TSIKKOCTI, Oy BiJ3HA4YCHI
y 46% nauieHTiB y rpymi eprapTUriMoay MHOpPiBHSHO
3 37% narienTiB y rpymi miame6o [7].

[HribiTopn  KOMIUTEMEHTYy  3a3BHYail  Kpaiie
npamorore npoti AChR-MG, y 1ol wac sk areHrw,
o0 BHCHAXYIOTH B-KIITHHH, Taki sK pUTyKCUMaO,
MIPOTIOHYIOTHCS K Jpyra 4depra onuii amst pedpaxrepHoi
MuSK-MG [16].

Jocminauku MparHyTh po3pobuTH
aHTUTEHCTIEIN (1 THIIA TepaneBTUYHUI T TX 11,
3aCHOBaHMH HAa  BIIHOBJICHHI  TOJEPAaHTHOCTI  JIO

AChR, aytoantures MI' mo nomiHye. 3 Ii€l0 METOIO
BUKOPUCTOBYBAaJIM PO3UUHHY MYTOBaHY ()OPMY JIFOACHKOTO
al-ECD, sxa BKIIO9a€ BEIHKY YacCTUHY ayTOPEaKTHBHUX
T-KmiTHHHIX eITITOIB MT, i JTOCJTI Ky BT
TepareBTHYHY e(eKTUBHICTh BHYTPILIHEOBEHHOTO
BBEICHHS B EKCIIEPUMEHTAIBHINA ayTOIMyHHIN Mozmeni
MI' y mypiB. BusBunu, mo moBTOpHE BHYTPIIIHFOBEHHE
BBeneHHss ol-ECD mporsrom 12 gHIB mpu3BOAUIIO
JI0 CTIHKOTO TIONINIICHHS CHUMITOMIB 3aXBOPIOBAHHS
B 3QJIGKHOCTI Bif 1031 Ta yacy. Hemae 03HaK TOKCHIHOCTI
y TBapuH, ski orpumyBain ol-ECD, mnpoBomaTbcs
MOJajblli  JOCHI/PKeHHS, 100 TIOBHICTIO 3’CyBaTH
IMyHOJIOTIYHANA MEXaHi3M, IO JIEKHUTh B OCHOBI €(eKTy
nikyBanHs. JloBeaeno, mo ol-ECD € moTeHmiiftHO HOBUM
MEepIINM y CBOEMY KJaci IMpemaparoM JUid KIiHIYHOTO
3acrocyBanHs mpu MI™ [2].

IIle omHa HOBa TepameBTHYHA [is, CIPSIMOBaHA
Ha aHTUTreHcnennpiaHun ayTOIMYHITET.
3actocyBannss COUR wnanouactunku (CNP-106) -
e aHTWreHcrenudiyHa IiMyHHa TOJEpaHTHa Teparlis,
cnpsimoBana Ha AChR, 1mo0 3ynmuHHTH mNaroreHHuH
MexaHisM MI. JlaHi eKCIepUMEHTAIbHUX  MOJCIeH
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NPUIYCKalOTh  TOTeHUidHy kopuctb CNP-106 s
MAIiEHTIB 32 paxyHOK II€penporpamMyBaHHS IMyHHOI
cuctreMu Ha AChR Ta 3ynmHeHHS mporpecyBaHHS

3axBoproBaHHs [5]. Tlicns BHYTPIIIHFOBEHHOTO BBEICHHS

gactuHKH ~CNP-106  mormmHAoTeCS — Makpodaramu
MapriHaJibHOI  30HM B cele3iHli, Makpodaramu
B TEYIHII Ta PETHKYIOCHIOTENIaIbHOK CHCTEMOO/

CHUCTeMOI0 MOHOHyKJeapHHX (aromurie (RES/MPS).
[epenbauyBanuii MexaHi3M Jii 3aJIe)KUTH BiJl TOTJIMHAHHS
YaCTHHOK aHTUTeHNpe3eHTupyrounMu KiitnHamu (AIIK),
30KpeMa, CeJIe3IHKOBUMHM MakpodaramMu MapriHaibHOI
3o Ta meuinkoBumu AIIK, mo excmpecyoTsh
peLenTopu-CMITTSpl, Taki SK peuentop Makpodaris
3 KOJIAT€HOBOK) CTPYKTYPOIO, aHAJOTIYHO OYMIICHHIO Bij
amonTOTUYHOTO cMiTTs [17, 18].

Ilomepenni maHi, oTpuMaHi B eKCIEPHUMEHTAIBHIN
Mozeni ayrtoiMyHHoi MIT y Muiei, cBiguare Impo Te,
mo CNP-106 Oe3meuHmii i BHKIHMKAE TOJCPAHTHICTH
J0 ayTOpPEakTUBHUX T-KIITHH, L0 NPHU3BOAUTH [0
nmokpamieHHss M’si30Boi  ¢yHkmii  [5, 18]. CNP-106
Ma€e TIOTEHI[ial BWKJIMKATH TojdepaHTHICTh 10 AChR
Ta MOKpallyBaTH KIJIIHIYHI CHMOTOMH MiacTeHii 0e3
HEOOXiTHOCTI MHpPOKoi iMyHOCympecii abo XpOHIYHOTO
no3yBaHHs [19].

Tepamist MOHOKITOHATEHUMU aHTUTLTamMu (MAT) mist
MI crae Bce Ol MPUBaOIMBOIO Yepes 1 crenngivHICTh
Ta edekTuBHICTh. LlimpoBuMu Oiomapkepamu B-kimituH
€ TmepeBaxHO Kiactep OUIKiB mudepenuiauii (CD), ski
OTIOCEPEIKOBYIOTh  JO3piBaHHA, audepeHmiamniro abdo
BW)KMBAaHHS MaroreHHux B-ximituH. JlonatkoBi meroan
JIKYBaHHS, CHPSIMOBaHI Ha B-KIITHHH, BKIIOYAIOTH
HecnenuiuHi menTHAHI  iHTIOiTOPH, SAKI  HAaIIeHi
NepeBaXHO Ha TeBHI miarpynu B-ximitnH. OcHOBHUMH
OUSIMA  TaKUX METOIIB JIKyBaHHS € TIEPEXOIUICHHS
AyTOAHTUTLT Ta 3amo0iraHHs] BUHUKHEHHIO 3amaJibHOT
peaxkuii, sxa cripusie narorene3dy MI. JlikyBaHHS malii€HTiB
3 MI' 3 BHKOpHUCTaHHSM CHOPSIMOBAHMX Ha B-xmiTuHH
MOHOKJIOHAJIbHUX ~aHTHUTLI, (parMeHTiB aHTUTLI abo
CEJIEKTUBHUX iHTIOITOPIB MOKAa3alio cepeqHio abo BHUCOKY
e(eKTHBHICTh y PAaHHIX IOCIIKCHHAX, 1 JesKi 3 [uX
METOMIB JIIKYBaHHS 3IalOTHCS JOCHTh TEPCIICKTUBHUMHU
JUTS TIOAAJIBIOT PO3POOKH JIiKapehkux 3aco0iB [20].

AUCKYCIA

Y JlepkaBHii ~ HaykoBiii  ycraHOBI  «lleHTp
IHHOBaIIHHNX TEXHOJOTiH OXOPOHHU 340pOB’sh» JlepikaBHOTO
YIOpaBIiHHSA ~ CIpaBaMH  JIiKyBaHHS XBopux 3 MID
TIPOBOIMTHCS Y BIIUIUICHHI HEBpOIOTii Ta Hekpodizionorii,
y BBM Tta IK (y pa3i nmorpedu cTaiioHapHOro JiKyBaHH:)
3 MOXJIMBICTIO JIIKyBaHHS y BiJUIUICHHI IHTEHCHBHOI Tepanii
(BAIT). [IlamieHT-Opi€HTOBHMM MiAXix 1O JIKyBaHHA
Ta peaOuritanii MI Bu3Ha4yaBcsi eTioNAaToreHe30M Ta
BUPAKEHICTIO HEBPOJIOTIYHOTO Ne]ilTy BiOIOBITHO OO
CTyneHs TsbKkocTi cumnrToMiB Ta ¢opmu MI. Haomumo
MIPUKIIA]T [UTECTIPIMOBAHOI IMyHOTEpAITii.
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16.10.2024 Ilamientka B., 1937 p. H., 3BepHyIacs
y BingninenHs Hesponorii Ta Helipodisionorii B >KOBTHI
2024 poky 31 ckapramMy Ha «HOCOBHI?» BIATIHOK TOJIOCY,
YTPyAHEHE KOBTaHHS (IIPOTSATOM TPHOX POKIB), MOUYYTTS
KOMY Ta CIa3My y ropili, IoNepXyBaHHs IiJ 4ac KOBTaHHS,
BIZIYYTTSI BTOMH, SIKE ITOCUIIIOETHCS MTPOTATOM JiHsI. BBaskae
cebe XBOpOIO OCTaHHI 3 pOKH, KOJHU BIEPIIC Biauysa
yTpyaHeHHs1 koBrauHs. JlikyBanacs y JIOP BimninenHi
KJI ®eodanis 3 25.08.22 mo 01.09.22 3 miarHo3om:
Jlapuarocnasm. Ha MPT I'M (29.08.22) MP o3Haku
nepedpanbHoi Mikpoanrionarii. MPT: manux 3a roctpy
BOTHHMIIEBY Ta 00’e¢MHy mnaronorito He wae. CraH
MAI[IEHTKH 3aJUIIaBcs BaXkuM. Y BepecHi 2024 poky
ODIIHyTa HEBpojioroM BianinenHs HeBposorii  Ta
ueiipodizionorii JJHY «IIITO3» JYC, pekoMeHI0BaHO:
EHMI crumynsuiiina m’s3iB obnmyaus, CKT OI'TI, anani3
KPOBI Ha PIBEHb aHTUTLJ J10 ALIETHIXOJIHOBHX PELENTOPIB.

Ha crumymamitiain EHMIT  wM’s3iB oOnmgus
(01.08.2024 p.) — BuseneHi o3Haku EMI-mopymieHHS
HEPBOBO — M’S30BOI IepeAavi MO MiacTEHIYHOMY THILY.
Ha CKT OITI (02.08.2024) — KT-o3HaKH OZMHOYHHX
BY3JIMKiB, WMOBIpPHO MIiCJSI3aIIaIbHOTO TEeHE3y, KiCTH
cepenoctinaa.  OmsiHyTa  TOpakaJlbHUM  Xipyprom
(16.09.2024) — OpoHXOreHHa KiCTa, IIO AHATOMIYHO HE
OB’ s13aHa 3 BUJIOYKOBOIO 3aJI03010.

B amnanizi kpoBi Ha piBeHb aHTHTII 10
anerwixostiHoBux penentopis (03.10.2024) — 32.6 HMOJIB/J1.

B HeBposyoriyHomMy craryci: B CBiJJOMOCTI,
acteHizoBana. OpieHToBaHa, ajgekBarHa. O4YHI LIUTHHH,
simmni  D=S. [IBoOiunHmii mape3 KoHBepreHuii. Pyx
O4YHUX SONMYyK y moBHOMY oOcs3i. Hicrarmy, aumomii
He Mae. OOnuYYs CHUMETpPHYHE, SI3UK M0 CEpeAMHHIN
niHil, po3ruiactanuid. [MoTkoBi peduiekcu Ta peduekcu
3 migHeOiHHA BiacyTHi. Bupaxkena nucdonis, aucdaris.
Huzaptpii Hemae. M’s30Ba cmiia, M SI30BHH TOHYC
B KiHIiBKax 3a10BuIbHI. CyXOKHIKOBI peduekcu 3 pyk
D=S, 3 mir 3umwkeni, D=S. IlaTonoriuni CTOMHI 3HAKH
BincyTHi. [lanpiieHOCOBY mNpoOy BUKOHYE 3aJ0BIIBHO.
VY mno3i Pombepra mnoxuryerbcs. MeHiHreanabHI 3HaKH,
MOPYILEHHS Yy TJIMBOCTI, TAPE3H BiACYTHI.

Hiarno3: Miacrtenist gravis, OynpbapHa ¢dopma,
CTamioHapHWHA mepebir, 0e3 MoCTaTHhOI KOMITEHCAmii
AXEII IIBX. AEIT II ct., 3 nOMipHUME BECTHOYISIPHUMHI
mopymenasamu. HAC. I'X 11

[Mamienti  Oyno  mpu3HAaUYeHO Uil TOCTIHHOTO
npuiioMy — nupudocmuzminy opomio 1 T1ab. 3 p/n,
METLUIIPEIHI30I0H 64 MI' BpaHIIi Yepe3 JIeHb MICIIs CHiZIaHKY,
nmanTonmpa3onx 40 mr 1 p/m B 00i, CHipOHOJAKTOH 25 MI
1 p/a — 10 mHIB KOXKHOTO Micsitis, Kaiiro xaopua 750 2 p/n,
KaJIbI[H y koMOiHaItii 3 Bitaminom D 2 Ta0. BBeUepi.

Takox y aoBTHI 2024 orpumana Kypc
cTalioHaApHOro JikyBaHHsa B ymoBax BBM Ta
IK HCJ 3 mnokpameHHsIM: XomiHa anbdocuepar

1000 mr B 100,0 ¢i3. pozuiny B/B kpam. Ne 10,
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eTWIMETWITIPOKCHUITIpUANHY  cykuuHatr 5,0  B/B
Ne 10, imigakpuny rigpoxiopux 1,0 1,5% B/mM Ne 10
3 MOKpALeHHSM y BHUDJISl MOJIMIIEeHHS QoHail Ta
APTHUKYJIALIT MOBIICHHSI.

BpaxoByroun  BIK  Mali€eHTKM Ta  HE3Ha4YHE
3MCHIICHHS  HEBpOJNOTiYHOTO  nedimury Ha  QoHi
OpuiioMy CcUMITOMAaTH4YHOI Tepamii (MUPUAOCTUTMIHY

OpoMil Ta METUINPEHI30MO0H), a TaKOX BiJCYTHICTB

IBUAKOTO  KIIHIYHOTO  ePeKTy Big  MOXKIHBOTO
3aCTOCYBaHHS aszarionpuHa abo Mop(dOIIHOETHIIOBOTO
epipy  MikOQEeHONIOBOI  KHCIOTH, SK IpemnapariB

HACTYIIHOTO €Tary JIiIKyBaHHS, OyJI0 HpPHUHHATE pillleHHS
PO 3aCTOCYBaHHS pHUTYKCHMaly, sK 3acoba paHHBOI
imyHocymnpecuBHoi il (B-cells depletion).

28.11.2024 — mepummii Kypc iMyHOMOAYJII0I04OI
Tepamii (putykcumab 1000 mr B 700,0 ¢i3. posuiny
B/B Kpal.) 3 MOINEPEOHIM MPOBEACHHAM IIpeMeTUKAaIlii:
metwanpennizonon 40 mr 8 200,0 ¢i3. po3diny B/B Kpail.,
nimenpon 40 mMr B/M, po3uMH i iHQY3ii, IO MICTUTH
HATpIl0 XJIOPHI; KaNil0 XJIOPWA;, KaJbI[I0 XJIOPH]
JWTipaT; MarHilo XJOpWJA TeKcaripar; HaTpilo arerar
Tpurigpar; L-s0myuna xwucmora 1000,0 B\B Kkpar.,
napaneramon 500 mr B/B kparl.

[TamienTKa BigdyBae CYTTE€BE IIOKPAIICHHS CTaHy
y BUDJIAJI IOJINIIEHHS (QOHALIl ToI0CY, BiIMiuae 3HaYHE
MTOKpAIICHHsI KOBTAHHS, BiACYTHICTh BIiTUyTTS KOMY Ta
criasmy y TopiIi.

B wHeBposoriuHomy craryci: CBigomicTh sCHa.
OpienToBana, anekBarHa. OdvHi mITHHM, 3iHWOI D=S.
JBoOiunmii mape3 koHBepreHiii. Pyx owHmX g0myx
y moBHOMY 00cs3i. Hictarmy, numomnii Hemae. OOmuayst
CUMETPHYHE, SI3UK 0 CEePeIUHHINA JIiHII, pO3IIacTaHU.
I'motkoBi peduexcu Ta peduiexcu 3 i HeOIHHS 30epekKeHi.
Huzaprpii, aucoarii, mucdonii Hemae. M’s30Ba cuia,
M’SI30BHH TOHYC B KiHI[IBKaxX 3a70BiJIbHI. CyXO)KHIIKOBi
peduiexcu 3 pyk D=S, 3 nir 3umxeni, D=S. Ilaronoriuni
cTonHi 3HaKkW BincyTHi. [lampreHOCOBY mMpoOy BHKOHYE
3aj0BinbHO. B mo3i PomOepra criiika. MeHiHreasnbHi
3HAKH, TOPYIICHHS YyTINBOCTI, TApE3H BiJICYTHI.

12.12.2024 — noBTOPHHUII Kypc IMyHOMORY/T1I00401
Tepamii (putykcumad 1000 mr B 700,0 ¢i3. pozuiny
B/B Kpall.) 3 IONEPEAHIM MNPOBEACHHSIM IpeMeIuKalii:
Metunnpennizonor 40 mr B 200,0 ¢i3. poswiHy B/B
kpam., giMenpon 40 Mr B/M, po3uuH aus iHQY3id, 1m0
MICTUTh HATPIF0 XJOPHUM; KaJil0 XJIOPHI; KAaJBIIIO
XJIOpUA AWTIApAT; Mar"ifo XJOPHUI TeKcarifpar; HaTpiro
arierat Tpurigpar; L-s0myuna kwuciora 1000,0 B\B
kpar.1000,0 B\B kpar., mapareramon 500 Mr B/B Kpail.

[NamieHTKa BigYyBae 3HAYHE IOKPAMICHHS CTaHy
y BUNIAAI TONIMIIeHHS (oHAIii ToJocy, BigMmidae
BITHOBJICHHS KOBTAHHS, BIJICYTHICTh Bi4yTTsS KOMY Ta
Cra3My y TOpJIi.

B HeBposoriuHOMy craryci: CBIiOMICTh SICHA.
OpienToBana, anekBarHa. Od9Hi IIiTHHH, 3iHWOI D=S.
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JlBoOiuHnii mnape3 koHBepreHuii. Pyx ouHMx s0myK
y moBHOMY 00cs3i. Hictarmy, nurmonii Hemae. OOmuayst
CHMETpHUYHE, SI3UK MO CEpEelUHHIN JIiHII, PO3IUIaCTaHMM.
I'motkoBi peduekcu Ta peduiexcu 3 i HeOIHHS 30epekeHi.
Huzaprpii, aucoarii, mucdonii Hemae. M’s30Ba cuia,
M’SI30BHI TOHYC B KiHIIBKax 3a10BUIbHI. CyXOXKHIIKOBI
peduiexcu 3 pyk D=S, 3 nir 3umxeni, D=S. Ilaronoriuni
CTONHI 3HAaKHM BincyTHi. [lanblieHOCOBY MpoOy BHKOHYE
3aj0BiNbHO. B mo3i PomOepra criiika. MeHiHreasnbHi
3HAKH, NOPYLIEHHS YyTJIHUBOCTI, IIAPE3H BiJCYTHI.

PexoMeH10BaHo: MPOJIOBKHUTH MpUHOM
MIpUIOCTUTMIHY Opomin 1 Tab. 3 p/m — TpuBaio,
METLIIPETHI30I0H 64 MT BpaHIIi dyepe3 JICHb MICIs CHITaHKY
3 MOCTYIIOBUM 3MEHIIICHHSM 103U Ha 4 Mr 2 P. Ha THXX/ICHb,,
manaTonpason 40 mr 1 p/mo B 00iq — TpUBAJIO, CIIPOHOIAKTOH
25 mr 1 p/m — 10 AHIB KO)KHOTO MICSIIIS, KaJliO XJIOPHI

mpoyorroBanoi mii 750 2 p/m — TpuWBano, Kaibllil,
y KoMOiHarii 3 BitamiHoM D 2 Ta0. BBeuepi — TpHUBAlIo.
23.01.2025 ITamienTka BiJT4yBae 3HAYHE

MOKpAIleHHs] CTaHy y BUIAAI IIOBHOTO BiJHOBJIEHHS
(oHarii rogocy Ta KOBTaHHSA, BiACYTHICTh BIXIYTTI KOMY
Ta CIa3My y TOpii.

[ToctynoBo 3MeHIIyBajga 103y METLIIPEAHI30JI0HY
3 MMOBHOIO BiJIMiHOIO (32 3aIPOIIOHOBAHOIO CXEMOIO).

B HeBpomorivHOMy cCTaTyci: CBiZOMICTH SICHA.
OpienToBana, anekBarHa. OuHi mmIimwHMA, 3iHAOI D=S.
JBoOiuHmii mape3 KoHBepreHmii. Pyx owHHX sg0myx
y moBHOMY 00cs3i. Hictarmy, aumornii Hemae. OOmuaus
CUMETPHYHE, SI3UK IO CEepPeIUHHINA JIiHil, pO3IIacTaHUi.
ImotkoBi peditekcm Ta pedrexcn 3 TiAHEOIHHS >KBaBi.
Husaprtpii, nucdarii, nucdonii Hemae. M’s30Ba cuia,
M’SI30BHH TOHYC B KIiHI[IBKaX 3a70BiIbHI. CyXOXKHIIKOBI
pedexcu 3 pyk D=S, 3 mir 3amkeni, D=S. Ilaronoriuni
cTonHi 3HaKkW BincyTHi. [lampreHOCOBY mpoOy BHKOHYE
3amoBimeHO. B mo3i Pombepra criiika. MeHiHreansHi
3HAKH, TOPYIIECHHS YyTINBOCTI, TApE3H BiACYTHI.

PexomeH10BaHO: MUPUAOCTUIMIHY Opomin 1 Ta0.
3 p/n — TpuBao, CripoHONAKTOH 25Mr 1pas/m — 10 aHiB
KO)KHOTO Micsil — 1-2mic., kamito xmopun 750 2 p/m —
TpUBaJIO, Kalbllii y KoMOiHaii 3 BiTamiHomM D 2 Tab.
BBeuepi — 1-2 mic.

10.03.2025 3aranbHuil CTaH NMaIi€eHTKH CTaOiIbHUI:
MIOBHICTIO BifiHOBMiAcsi ()OHAISL TOJOCY, KOBTaHHS,
BiJICYTHE BITUYTTS KOMY Ta CIIa3My y TOpJIi.

IMicms mpoBemenHst Kypcy iH(Qy3ii puTykcumaba
B smcronami-rpyaHi 2024 poky CTaH Mami€eHTKA CYTTEBO
mokpamecs. PiBeHb AHTHUTLI 10 aUeTHIXOJiHOBHX
peuentopiB 3uu3uBcs 3 32.6 umoan/a (03.10.2024) no
22.0 amoan/a (05.02.2025). Ipuiiom MeTimpenaHizonony
NPUIIMHEHO MOBHicTIO B ciuni 2025.

B HeBposoriuHOMy craryci: CBiJJOMICTh SICHA.
OpienroBana, ajaexBarHa. OuHi wiinuHM, 3iHUOI D=S.
JBoOiuHuii mape3 KoHBepreuifii. Pyx ouHux s0myk

KniniyHa Ta npodinakrtnyna meaunnna, Ne 2 (48) /2026

y moBHOMY 00cs3i. Hictarmy, aumionii Hemae. OOmuadst
CHUMETPHYHE, SI3UK IO CEePeIUHHINA JIiHII, pO3IIacTaHUi.
I'motkoBi peduiekcu Ta pediekcd 3 MiAHEOIHHS JKBaBi.
Huzaptpii, aucoarii, mucdonii Hemae. M’s30Ba cuia,
M’SI30BHH TOHYC B KiHI[IBKaX 3a70BiIbHI. CyXOXKHIIKOBi
peduexcu 3 pyk D=S, 3 nir 3umxkeni, D=S. Ilaronoriuni
cTomHi 3HaKkW BincyTtHi. [lampreHOCOBY mpolOy BHKOHYE
3aj0BiNbHO. B mo3i PombGepra criiika. MeHiHreanbHi
3HAKH, NOPYIIEHHS YyTJIHBOCTI, IIAPE3H BiACYTHI.

Hiarno3: Miactenis gravis, OynbbapHa dopma,
CTamioHapHU mepe0ir, 3 moBHOIO KomreHcarriero AXEI],
cran kiiniyHoi pemicii. IIBX. JIEIT II cr., 3 momipHumu
BecTuOyIsipHrME nopymennsmu. LAC. I'X II.

PexomentoBaHo: MIPOJIOBKUTH npuioM:
MUPUIOCTUTMIHY Opomin 2 Tab. 3 p/m — TpuBaso, Kaito
xyopua 750 mr 2 p/x — TpuBaso.

BUCHOBKW

1. KomrimiekcHa Teparliss XBOpPUX 3 MIaCTCHIEI0 Mae
YiTKy TEHICHIIII0 10 TEPEeXOony BiJl CHMITOMATHYHOTO
JIKYBaHHS 0 MaTOTeHETHYHOTO, OPMYIOTHCS IEPEBAKHO
eTIOMmaToTeHeTHYHI KOHIEMIIil Tepamii (iMyHOCcympecHuBHA
Tepartis).

2. IneanbHa TepareBTUYHA CTpaTeris Oye OpieHTOBaHa
JIMIIIE HA ayTOPEAKTHBHI KOMIOHEHTH IMYHHOI CHCTEMH,
HE TIEPEIIKOMKAIOYM HOPMAJIbHAM peakdisM. Takwit
miaxig Oyae 30Cepe/DKCHHM Ha  peryismii  iMyHHOT
CHCTEMHU Ta CHPHUSATHME BIJIHOBJICHHIO TOJIEPAHTHOCTI 10
LIJTHOBUX CHITOMIB, CrICIM(IUYHUX IS AaHTUICHA.

3. JlikyBanHs maimieHTiB 3 MI' 3 BHKOpHUCTaHHSAM
3aco0iB paHHBOI iIMyHOCYnpecuBHOI aii (B-cells depletion)
ITOKA3all0 cepenHio a00 BUCOKY €(QEeKTHBHICTh Y PaHHIX
JOCHI/DKeHHSIX, 1 JedKi 3 1HUX MEeTONIB JIiKyBaHHS
3[AI0TBCSl  TOCUTh HEPCHEKTHBHUMH U MONAIBIIOTO
YIOCKOHAJICHHS JIIKapChKUX 3aCO0i1B.

Ilepcnexkmueu noodansuiux oocniocens. 1 podora
BUKOHOHA 3TiJHO IUIaHa HayKOBOi POOOTH JIIKyBaJIbHO-
JIArHOCTUYHOTO LEHTPY HEPBOBO-M’S30BHX 3aXBOPIOBAaHb
Ta peadimitamnii «[{ITO3». Pe3ynsraru 1pOro A0CITIHKESHHS
CIPsIMOBaHI Ha TOKPAMICHHS SIKOCTI JiarHOCTHKH Ta
mikyBaHHS Miactenii rpasic. [lomampmn mocmimkeHHS
MalOTh 30CEpPEIUTHCA Ha AiQepeHIiTHOMY MiIX0mi 10
JIKYBHHS O10JIOTIYHIIME MTpenapaTaMi — MOHOKJIOHATbHAMUA
AQHTHTUIAMH, [0 BIUIMBAIOTh Ha IMyHHY cucteMy. Taki
HayKoBI KPOKM 3[aTHI 3a0€3MeYnTH MOKa30By 0azy s
PO3po0KH e(heKTHBHOTO MapuIpyTy JiKyBaHHS MiacTeHiil
rpasic. Pesynpratm  mOCHiDKEHHS — CHIpsAMOBaHI  Ha
TIOIOBKEHHS TEPMiHIB peMicii MiacTeHil rpasic.

®IHAHCYBAHHSA TA KOH®NIKT IHTEPECIB

Hanani pykonucu poOOTH BHKOHAHI 3a paxyHOK
JIep’)KaBHOTO (DiHAHCYBaHHS B MEXKaxX HAayKOBO-IOCIiIHOT
poboTH «YIOCKOHANCHHA cTparerii mepcoHi(ikoBaHOTO
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JIIKYBaHHS Ta pealuritauii XBOpUX 13 cepLEBO-CYIMHHUMHU
3aXBOPIOBAHHSMHM Ta pO3JaJaMd HEPBOBOi CHCTEMH»
(Ne 0125U000319; Tepmin BukoHanHs: 2025-2029).

ABTOpPH TiATBEPIKYIOTH BIJCYTHICTh KOH(QIIIKTIB
iHTEepECiB.

AOTPUMAHHA ETUMHUX HOPM

Jane nocnimpkeHHsT Oylno NpPOBEAEHO BiJIOBIIHO
JI0 MIPHHITUIIB, BUKJIAACHUX Yy [eNbCIHKCHKIN Aekmapaliii,
a TaKoX 3TIIHO 3 PEKOMEHIAIlSIMH, BCTAHOBJICHUMH
eTHYHNM KoMmiTeToM Jlep)kaBHOI HAyKOBOI yCTaHOBH
«lleHTp IHHOBAIIMHUX TEXHOJOTIA OXOPOHHU 3I0POB’S»
Jlep:kaBHOTO ~ YHpaBIliHHA ~CIIpaBaMH, SKHH CXBaJuB
IpOTOKOJT AocipkeHHs (mpotokos Ne 4 Big 28.09. 2025).

BianoBigHo 10 HOpM KoHGineHHiHOCTI, yci paHi
Oynu 3i0paHi aHOHIMHO Ta OOpOONeHI 3 JOTPUMAHHIM
YUHHOTO 3aKOHOJABCTBA IIOZI0 3aXHCTy IEPCOHAIBHUX
JIaHMX, BKJIIOYAIOUM 3arajlbHUH perlaMeHT 3aXHCTy IaHHX
(GDPR), mist 3a0e3meueHHst 3aXUcTy 0coOucTol iH(popMartii.
VYest indopMariisi BUKOPUCTOBYBaJIaCsi BUKIIFOYHO B paMKax
LIbOTO JIOCII/PKEHHS Ta Oylia y3arajbHeHa Ui HOJAIbIIOro
aHaNi3y pe3ynsTariB. Y il poOOTI IMITyYHWIA IHTENEKT HE
BUKOPUCTOBYBABCsSl JUISl T'eHepalii TeKCTy, aHalily IaHuX
ab0 cTBOpEHHS 300paXeHb. YBECh KOHTEHT IIiJITOTOBIIEHO
aBTOpaMH, SIKi HECYTh MOBHY BiJIIOBIIAJIbHICT 32 TOYHICTb,
OpUTIHAIBHICTH TA JOTPUMaHHS €THYHHUX CTaH/IapTiB.

OomerceHHA 00CIIOIHCEHH

ABTOpPH PYKONHUCY CBiIOMO 3aCBiI4YyIOTh, IIO
00MEeKEHHsI LBOr0 OISy 3YMOBIICHI SK IIONEPEIHBO
OKPECICHUMHU paMKaMu TEeMaTHKH, YacOBUX
IepiomiB 1 THINB JOCHIJKEHb, TaK 1 OCTYIHICTIO
mxepen. [lomykoBa crpareris oxomroBaira PubMed

(https://pubmed.ncbi.nlm.nih.gov/), Clinical Key
Elsevier (https:/www.clinicalkey.com), Cochrane
Library  (https://www.cochranelibrary.com/),  eBook
Business  Collection  (https:/www.ebsco.com/) Ta
Google  Scholar  (https:/scholar.google.com/), i3

BH3HAYCHUMH JaTaMHW iHJekcarii. BxkitodeHi poOoTu
BIIPI3HSUIHCS 32 OU3afHOM 1 METOJOJOTIYHOK SKICTIO;
Y YAaCTHHH [OCHIKCHb PHU3UK YIEpeIKEeHOCTI OyB
MiIBUINCHUM, a MDKIOCTiTHUIbKa BapiaOeapHICTH
MOKA3HHUKIB  3aJMINANACS ICTOTHOIO, [0 3HHXKYE
BHYTPIITHIO BaNiHICTh CYKyIHHUX OIIHOK i 0OMeEXye
y3arajibHIOBaHICTh BHUCHOBKIB Ha IHIN MOMyJAMii Ta
KJIiHIYHI KOHTEKCTH. JIJIS 3MEHINEHHS 3a3Ha4eHHX
BILTHBIB 3aCTOCOBAHO HE3aJIC)KHUI MOMBIHHMN BilOIip Ta
BHJIYYCHHS JaHHUX, PO3MIMPEHI KOMOIHAIMil KIFOYOBUX
CJIIB 1 JIOTIYHUX OIIEPATOPIB.

BHECOK ABTOPIB

Yepniii T. B.ABCD
Yepmniii B. I.5->-F
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Abstract

PROSPECTS OF ANTIGEN-SPECIFIC IMMUNOTHERAPY IN THE TREATMENT OF THE GENERALIZED
FORM OF MYASTHENIA GRAVIS
Tetiana V. Chernii, Volodymyr |. Cherniy

State Institution of Science «Center of innovative healthcare technologies» State Administrative Department, Kyiv, Ukraine

Introduction. The diversity of clinical and pathogenetic variants of myasthenia makes the task of finding a universal
therapy for this disease difficult and requires a personalized approach.

Aim. To analyze the possibilities of immunotherapy in the treatment of generalized myasthenia gravis based on
modern literature to optimize treatment in this group of patients. To present our own experience in implementing
a patient-oriented approach to immunotherapy of myasthenia gravis.

Materials and methods. Bibliosemantic method, method of systematic analysis and clinical and neurological
examination of patients with MG.

Results. Biologic drugs are monoclonal antibodies that affect the immune system. Monoclonal antibody therapy for
MG is becoming increasingly attractive due to its specificity and efficacy. Treatment of MG patients with B-cell-targeted
monoclonal antibodies, antibody fragments, or selective inhibitors has shown moderate to high efficacy in early
studies, and some of these treatments appear promising for further drug development.

Discussion. The patient-centered approach to the treatment and rehabilitation of MG was determined by the
etiopathogenesis and severity of neurological deficit according to the severity of symptoms and the form of MG.
Conclusions. The complex therapy of patients with myasthenia gravis has a clear tendency to transition from
symptomatic treatment to pathogenetic, mainly etiopathogenetic concepts of therapy (immunosuppressive therapy)
are being formed. The ideal therapeutic strategy will be focused only on autoreactive components of the immune
system, without interfering with normal reactions. Such an approach will focus on the regulation of the immune
system and contribute to the restoration of tolerance to target epitopes specific for the antigen.

Keywords: myasthenia gravis, acetylcholine receptor, antigen-specific immune tolerance, immunosuppressive
therapy
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Abstract

Introduction. Modern higher medical education in Ukraine is constantly developing and updating in
accordance with current requirements. One of the key areas of its development is the training of bachelor
of therapy and rehabilitation in the specialization 227.02 Occupational Therapy, who possess the
necessary skills to effectively perform professional duties.

Aim. The aim of the study is to develop and experimentally test the effectiveness of a distance learning model
for future bachelor of therapy and rehabilitation during fundamental training at a medical university.
Materials and methods. The experiment was carried out in the period from 2023-2024 on the basis of
Poltava State Medical University. The experiment was conducted with the involvement of higher education
applicants of the second (master’s) level of higher education in the specialty 227 Therapy and Rehabilitation
specialization 227.02 Occupational Therapy branch of knowledge 22 Health care educational qualification:
Bachelor of Therapy and Rehabilitation in the specialization 227.02 Occupational Therapy (70 people); as
well as 26 teachers who provide teaching of disciplines of the relevant educational program. Research
methods: theoretical, empirical, and statistical data processing methods.

Results. To assess the quality of the specified didactic conditions, we developed a qualimetric model: three
areas of activity of the medical university were identified, which were conditionally accepted as factors. These
factors were matched with content criteria that served as indicators of the scope of each area of activity.
Conclusions. The results of the pedagogical experiment demonstrated the effectiveness of the distance
learning system for future bachelor of therapy and rehabilitation during fundamental training, the model
of which consists of methodological-targeted, didactic-technological and reflective-resultative blocks.

Keywords: distance learning, didactic conditions, model, bachelor of therapy and rehabilitation,
occupational therapy, online learning, information and digital tools

INTRODUCTION

Modern higher medical education in Ukraine
is constantly developing and updating in accordance
with current requirements. One of the key areas of its
development is the training of bachelor of therapy and
rehabilitation in the specialization 227.02 Occupational
Therapy, who possess the necessary skills to effectively
perform professional duties. They must be able to
carry out the professional activities of an occupational
therapist, solve research and innovative problems
related to occupational therapy for the development and
improvement of rehabilitation departments and centers,
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and act as professionals of a new formation who operate
on the principles of intellectual freedom and diversity,
tolerance and humanism, and who are democratic and
nationally conscious individuals. In addition, an important
aspect is the readiness of future bachelor for continuous
professional development and improvement, and the
ability to independently master new knowledge using
distance learning technologies [1-5].

During martial law, the educational community is
actively using elements and forms of distance learning
to effectively organize the educational process in
medical institutions of higher education, implementing
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various blended format models. Medical university
teachers are actively mastering and applying new digital
technologies to interact with students in distance learning
environments. Medical universities today are becoming
powerful platforms for the development of distance
learning technologies, as they are entrusted with the
mission of preparing a modern higher education student
capable of studying under any conditions.

The issues of training future specialists in therapy
and rehabilitation have been studied in the works of
many scientists from various aspects: features of practical
training of specialists in physical therapy at Danish
universities [6]; organizational and methodological
aspects of training bachelors of physical rehabilitation in
Canada [7, 8]; features of training future physical therapists
for professional activity in the context of reforming the
medical rehabilitation system in Ukraine [9]; conditions
for the formation of motivation for successful professional
activity of future physical rehabilitation specialists [10];
system of professional training of future specialists in
physical rehabilitation (physical therapy and occupational
therapy) at US universities [11]; clinical education models
for future physiotherapy professionals [1]; assessing self-
efficacy of physiotherapy students [5].

However, despite the significant number of
publications devoted to the training of future therapy
and rehabilitation specialists, as well as distance
learning [12-18], in our opinion, insufficient attention
has been paid to the possibilities of organizing distance
learning for future therapy and rehabilitation specialists
during fundamental training at a medical university.

AlM

The aim of the study is to develop and
experimentally test the effectiveness of a distance learning
model for future bachelor of therapy and rehabilitation
during fundamental training at a medical university.

MATERIALS AND METHODS

The course of the experimental work is determined
by the goal and objectives of our research and primarily
involves testing the hypothesis. The experiment was carried
out in the period from 2023-2024 on the basis of Poltava
State Medical University. The experiment was conducted
with the involvement of higher education applicants of
the second (master’s) level of higher education in the
specialty 227 Therapy and Rehabilitation specialization
227.02 Occupational Therapy branch of knowledge
22 Health care educational qualification: Bachelor of
Therapy and Rehabilitation in the specialization 227.02
Occupational Therapy (70 people); as well as 26 teachers
who provide teaching of disciplines of the relevant
educational program of Poltava State Medical University.
A number of fundamental training disciplines were selected
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for the experiment: «Digital Technologies in Healthcare»,
«Integrated Course: Philosophy, Medical Ethics and
Deontology», «Fundamentals of Practical Activity in
Therapy and Rehabilitation (introduction to the specialty)»,
«Fundamentals of the Theory and Methodology of Physical
Exercises», «Therapeutic Exercises».

To solve the tasks set, a set of the following research
methods was used: analysis, synthesis, comparison,
juxtaposition (to study literary sources, regulatory
documents, experience in implementing distance learning;
determination of methodological approaches to solving
the problem of implementing distance learning for future
bachelor of therapy and rehabilitation during fundamental
training at a medical university); pedagogical modeling —
to develop a model of distance learning for future bachelor
of therapy and rehabilitation during fundamental training at
a medical university; questionnaires, conversations, surveys,
narratives, observations; pedagogical experiment (to test
the effectiveness of the distance learning model for future
bachelor of therapy and rehabilitation during fundamental
training at a medical university); qualimetric models
(to determine the effectiveness of didactic conditions).

RESULTS

In an attempt to solve the problem of distance
learning effectiveness, we have developed a model of
a distance learning system for future bachelor of therapy
and rehabilitation during fundamental training at a medical
university, which consists of methodological-targeted,
didactic-technological, and reflective-resultant blocks.

Methodological and target block of the model
is defined by the goal, methodological approaches
(competence-based, environmental, personality-oriented,
resource-oriented, integrative, communicative, project-based,
creative), which serve as a guide in achieving this goal.

According to the specifics of the fundamental training
of future bachelor of therapy and rehabilitation (acquisition
of universal knowledge and general competencies; concepts,
theories and methods of implementing the occupational
therapy process based on the principles of occupation-
oriented and client-centered practice, taking into account
and influencing client factors, his/her occupational activity
and environment (school, community, etc.), management,
teaching and research in occupational therapy), didactic
principles (scientificity, accessibility, clarity, conformity to
nature, systematicity and consistency, awareness and activity
of learning, solidity of knowledge, emotionality, connection
of theory and practice) become of key importance, which
it is advisable to focus on when implementing the model,
as well as specific principles of distance learning for future
bachelor of therapy and rehabilitation (humanitarianization
and humanization of learning, individualization of learning,
variability, interactivity, mobility, continuity, openness,
flexibility, freedom of choice), which are also included in this
block of the model.

KaniniyHa Ta npodinakTuyHa MeaunuHa, Ne 2 (48) / 2026



MEJMYHA OCBITA

The didactic and technological block includes
didactic conditions for distance learning of future bachelor
of therapy and rehabilitation during fundamental training
at a medical university:

1) organization of advanced training courses for
medical university teachers under the program «Effective
distance learning: a workshop on modern technologiesy;

2) resource orientation when choosing forms of
organizing training for future bachelor of therapy and
rehabilitation during fundamental training at a medical
university based on modern digital technologies and services;

3) application of project-based learning for future
bachelor of therapy and rehabilitation during fundamental
training at a medical university.

The block includes didactic technologies that were
used during their implementation (contextual learning,
resource-based learning, person-centered technologies,
digital technologies, project technologies, virtual and
augmented reality), the content of the training reflected in the
educational components of the educational program Physical
therapy, occupational therapy specialization 227 Therapy and
Rehabilitation (specialization 227.02 Occupational Therapy).

This block of the model also complements the
information and digital tools of the distance educational
process of future bachelor of therapy and rehabilitation
during fundamental training at a medical university,
which teachers, based on the principles of variability
and freedom of choice, can choose for distance
communication in learning and independent work (Fig. 1).
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Learning management systems (Moodle, AcademyOcean,

Teacher's personal website

Classroom environment
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Forum classes, chat classes
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Figure 1. Information and digital tools for the distance education process of future bachelor of therapy and rehabilitation during

fundamental training at a medical university.

Reflective-resultative block of the model contains
reflection techniques, thanks to which teachers carry out
the reflective stage of distance learning with students.
Examples of methods:

Reflective online lesson «Say it in one sentencey»:
«Today in class I learnedy», «I learned», «I completed the
tasksy, «I was able toy, «I liked...», «It was difficult...»,
«I understood», «Now I can...», «It was interesting...»,
«It was difficult for me», «I was surprised...», «Now I
know that...», «I didn’t understand...», «I wanted to
know why...».

Reflective technique «Microphone: knowledge gainy.
The technique is used to determine the level of growth in
the assimilation of the content of the educational material:
«I liked what we did in the online class because...», «The
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information received will be useful because...», «I didn’t
know this, now I know...», etc.

Reflective technique «Notes». Using Padlet’s Pinned
Note tool, students record their personal achievements
in class, demonstrating not only knowledge but also the
ability to use digital services.

Reflective technique «plus-minus-interesting». This
exercise, using the Padlet service, allows the teacher to
look at the lesson through the eyes of the students, and
analyze it from the point of view of its value for each
student.

In the column «P»/ «plus»/- put a mark and write
everything that you liked in the lesson, that seemed
interesting and useful.
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In the column «My/ «minusy/- write everything that
you did not like, or that seemed difficult, incomprehensible.

In the column «I»/ «interestingy/- write the facts that
you learned in the lesson, what else you would like to know.

Reflection  technique  «Smiley». Students use
emoticons to signal to the teacher during video lessons,
for example, in Zoom or Google Meet, «Everything is
clear», «Question» or «Need helpy, etc.

The model block also includes individual/
group reflection on the effectiveness of online classes

(conversations, narratives, focus group interviews), as
well as student surveys.

Result from the implementation of the model: the
formation of competencies defined by the educational
components of the educational program Physical therapy,
occupational therapy (specialization 227.02 Occupational
Therapy).

The model of the distance learning system for future
bachelor of therapy and rehabilitation during fundamental
training at a medical university is presented in Figure 2.

Distance learning system for future bachelor of therapy and rehabilitation
during fundamental training at a medical university

Methodological and target block

Didactic and technological block

Reflective and productive block

Figure 2. A model of distance learning for future bachelor of therapy and rehabilitation during fundamental training at a medical university.

To test the effectiveness of the distance learning model
for future bachelor of therapy and rehabilitation during
fundamental training at a medical university, the following
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fundamental disciplines were selected: «Digital Technologies
in Healthcare», «Integrated Course: Philosophy, Medical
Ethics and Deontology», «Fundamentals of Practical

KniniyHa Ta npodinaktuyna meaunuHa, Ne 2 (48) /2026



MEJMYHA OCBITA

Activity in Therapy and Rehabilitation (introduction to the
specialty)», «Fundamentals of the Theory and Methodology
of Physical Exercises», «Therapeutic Exercises».

These disciplines directly ensure that students
acquire universal knowledge and skills for future bachelor
of therapy and rehabilitation and a clear orientation
towards lifelong education.

The organization of distance learning for the above-
mentioned educational components was carried out on the
Classroom platform. Online classes were conducted using
Google Meet and streams via social networks.

Within the framework of the model implementation,
didactic conditions for implementing distance learning
were tested:

1) organization of advanced training courses
for medical university teachers under the program

«Effective Distance Learning: A Workshop on Modern
Technologiesy;

2) resource orientation when choosing forms of
organizing training for future bachelor of therapy and
rehabilitation during fundamental training at a medical
university based on modern digital technologies and
services;

3) application of project-based learning for future
bachelor of therapy and rehabilitation during fundamental
training at a medical university.

In order to improve the quality of the distance
education process, an online advanced training course was
held for teachers under the program «Effective Distance
Learning: Modern Technologies Workshop» (author of the
online course is Nataliia Kononets), the educational and
thematic plan of which is presented in Table 1.

Table 1

Educational and Thematic Plan of Advanced Training Courses for Medical University Teachers
Under the Program «Effective Distance Learning: a Workshop on Modern Technologies»

Ne Tobic name Distribution of hours
- P Online lectures| Online practice | Independent work | Total
Content module 1. Distance learning: Ukrainian and foreign experience

1. |Modern distance learning: features and challenges. 2 2 2 6
Distance learning course: examples, functionality,

2 - . 2 2 2 6
methodological online support.

3. [Distance learning course on the Moodle platform. 2 2 2 6

4. |Distance learning course on the Salesforce platform. 2 2 2 6
Distance learning course on the Google Classroom

5 2 2 2 6
platform.

6. [Cloud technologies for distance learning. 2 2 2 6
We create a personal information and educational

7 . 2 2 2 6
environment.

Content module 2. Criteria for assessing the quality of distance learning

Criteria for evaluating the conditions for implementing

8. . . 2 2 2 8
the distance education process.

9 Criteria for assessing the quality of distance learning 5 ) ) 3

" [courses.

10. Criteria for evaluating students’ distance learning 2 2 5 8

results.
Content module 3. Ensuring interactive communication during distance learning

11. |Interactive tools for distance learning. 2 2 2 6

12. | Creating and using virtual boards. 2 2 4 8

13. | We conduct interactive video lectures. 2 2 4 8
We conduct online trainings, video tours, workshops,

14. . . 2 2 4 8
networking sessions.
Total hours 28 28 34 90

Resource orientation when choosing forms of
organizing training for future bachelor of therapy and
rehabilitation during fundamental training at a medical
university based on modern digital technologies and
services during the experiment is ensured by: conducting
various types of online lectures (lecture-discussion,
problem lecture, lecture-brainstorming, press conference),
webinars, networking sessions, virtual excursions, online
master classes and workshops; using Internet services to
perform practical tasks and communicate (Fig. 1).
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The application of project-based learning for
future bachelor of therapy and rehabilitation during
fundamental training at a medical university within the
framework of the experiment was implemented using
a number of network projects (individual and group) that
students performed during distance learning of selected
disciplines. For example: «Occupational Therapist Blog»,
«Effective Occupational Therapy», «We Will Help»,
«Adaptive Technologies in Occupational Therapy»,
«Innovations in Physical Therapy and Rehabilitationy,
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«Successful Occupational Therapy Practices», «The
Right to Rehabilitation», «Occupational Therapist Job
Description», «Occupational Therapy and Traditional
Medicine», «Modern Fitness Technologies», etc.

In this way, competency-based, environmental,
personality-oriented,  resource-oriented,  integrative,
communicative, project-based, and creative approaches
to distance learning for future bachelor of therapy and
rehabilitation have been implemented.

When assessing the effectiveness of advanced
training courses for medical university teachers under
the program «Effective distance learning: a workshop
on modern technologies», the impact of the content of
the course modules and didactic technologies used for
teaching (online lectures, webinars, workshops, master
classes, consultations, etc.) on the readiness of teachers to
organize effective distance learning was determined.

The readiness of teachers to organize effective
distance learning is determined by their mastery of
theoretical knowledge (content modules 1-3) and practical
skills in organizing distance learning and is assessed at
three levels: high, medium, and low.

A computer test was administered before and
after the course «Effective Distance Learning: Modern
Technologies Workshop». The key questions of the test
concerned aspects of organizing distance learning (what
platforms and cloud resources do teachers use, whether
they know how to create distance courses on the Moodle/
Salesforce/Google Classroom platforms; what personal
information and educational environment is, what distance
learning courses can be considered high-quality, what
tools are best used to assess student learning outcomes in
distance learning environments; how to create didactically
appropriate and attractive educational content; what
interactive tools for distance learning do teachers know
and use in their work, etc.).

The results of computer testing before and after the
online advanced training course for medical university
teachers under the program «Effective distance learning:
a workshop on modern technologies» are presented in
Table 2.

The dynamics of changes in the levels of readiness
of teachers to organize effective distance learning (before
and after the experiment) is shown in Figure 3.

Table 2

Teachers’ Readiness to Organize Effective Distance Learning
(Before and After the Experiment)

Content module 1. Distance Content module 2. Criteria Content module 3. Ensuring
Content modules learning: Ukrainian and for assessing the quality of interactive communication
foreign experience distance learning during distance learning
Levels of knowledge Before the After the Before the After the Before the After the
and skills (%) experiment experiment experiment experiment experiment experiment
Low 65.38 11.54 73.08 30.77 46.15 3.85
Medium 26.92 53.85 23.08 50.00 4231 61.54
High 7.69 34.62 3.85 19.23 11.54 34.62
Total teachers 100.00 100.00 100.00 100.00 100.00 100.00
80.00 73.08
70,00 65,38
61.54
60.00 53.85
: 50,00
50,00 46,15
42,31
40,00 4.62 1,62
592 30.7
30,00 2t 3.08
9,23
20,00
28D 11,54 11,54
10,00 = l 3.85 3.85
0,00 =]
Before the After the Before the After the Before the After the
experiment experiment experiment experiment experiment experiment

Content module 1. Distance
learning: Ukraimian and foreign
experience

mLow mMedium

Content module 2. Criteria for
assessing the quality of distance interactive communication during
learning

Content module 3. Ensuring

distance learning

High

Figure 3. Teachers’ readiness to organize effective distance learning (before and after the experiment).
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Analysis of the data obtained shows that for content
module 1, the number of respondents with a low level of
teacher readiness to organize effective distance learning
significantly decreased (by 53.85%), while the number
of teachers with medium (increased by 26.92%) and high
(increased by 26.92%) levels of readiness increased.
According to content module 2, the number of respondents
with a low level of teacher readiness to organize effective
distance learning significantly decreased (by 42.31%),
while the number of teachers with medium (increased by
26.92%) and high (by 15.38%) levels increased. According
to content module 3, the number of respondents with a low
level of teacher readiness to organize effective distance
learning significantly decreased (by 42.31%), while the
number of teachers with medium (increased by 19.23%)
and high (increased by 23.08%) levels increased.

During the experiment, it was discovered that for
effective organization of distance learning it is not enough to
simply transfer classes to an online format without changing
methods and approaches. Teachers actively used information
and digital tools of the distance education process, freely
used modern electronic educational resources, organized
work, motivated students to study, established feedback and
monitored the results of distance learning. Online classes
were aimed at developing students’ skills of independent
educational work and the formation of competencies defined
by the educational program, as well as the formation of digital
competence of future bachelor of therapy and rehabilitation.

It was found that the specifics of online learning based
on digital technologies, Internet resources and services
affect the methods of selecting and structuring content, as
well as the methods and organizational forms of learning.
This significantly affected the functioning of the entire
system of fundamental training for bachelor of therapy and
rehabilitation. Students independently selected and processed
information, put forward hypotheses, and made decisions
based on their own reflections and vision of the problem.
At the center of the cognitive process was a problem
that required the work of thought, creativity, and digital
technologies to solve it. The students’ cognitive and thinking
activities allowed them to go beyond the information they
received and create new knowledge.

The role of the online teacher was to help students,
stimulate them to independent reflection, discoveries and
new perspectives on the phenomenon or subject under
study. Teachers and students remained active participants in
the dialogical learning process. Digital services have been
used to establish feedback between teachers and students,
which is a prerequisite for successful distance learning. The
effectiveness of teachers’ distance work is confirmed by posts
on social networks and coverage on the university website.

The most interesting forms of training organization
during distance learning of educational components,
as noted by students, were online master classes and
workshops, which were held for them by information
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technology specialists (within the framework of studying
the discipline «Digital Technologies in Healthcarey),
Doctor of Pedagogical Sciences, Professor of the
Department of Pedagogical Mastery and Management,
Poltava V. G. Korolenko National Pedagogical University
(within the framework of studying the discipline «Integrated
Course: Philosophy, Medical Ethics and Deontology»),
practicing occupational therapists (within the framework
of studying the disciplines «Fundamentals of Practical
Activity in Therapy and Rehabilitation (introduction to the
specialty)», «Fundamentals of the Theory and Methodology
of Physical Exercises», «Therapeutic Exercisesy»).

Confirmation of successful results of self-education
for students is participation in conferences with receipt of
certificates, publication of abstracts in collections of student
scientific works, as well as coverage of activities on social
networks. Students also had the opportunity to familiarize
themselves with materials from the experience of practicing
physical rehabilitation specialists and occupational
therapists, with innovations in their professional activities
(study of personal websites, blogs, pages on social
networks) and monitored resources for non-formal/informal
education of therapy and rehabilitation specialists.

Evaluating the effectiveness of other didactic
conditions (resource orientation when choosing forms
of organizing training for future bachelor of therapy and
rehabilitation during fundamental training at a medical
university based on modern digital technologies and
services; application of project-oriented training of future
bachelor of therapy and rehabilitation during fundamental
training at a medical university), a survey was conducted
among the students who participated in the experiment,
the results of which revealed that: the effectiveness of
distance learning, according to future bachelor of therapy
and rehabilitation, depends on the distance course (87%),
teacher competence (56%), organization of distance classes
(97%), high-quality educational and methodological
materials (71%), student motivation (81%) (Fig. 4).

During the survey, students noted which forms of
distance learning organization they liked the most when
studying the fundamental disciplines selected for the
experiment: 40% noted online lectures (lecture-discussion,
problem lecture, lecture-brainstorming, press conference),
53% chose webinars; 85% of respondents are impressed
by networking sessions; 90% — virtual excursions; 94% —
online master class, workshop (Fig. 5).

Before and after the experiment, a qualimetric
model was applied to assess the effectiveness of didactic
conditions for implementing distance learning for future
bachelor of therapy and rehabilitation during fundamental
training at a medical university. Table 3 demonstrates
a qualimetric model for assessing the effectiveness of
didactic conditions for implementing distance learning
for future bachelor of therapy and rehabilitation during
fundamental training at a medical university, the content
of which reflects the data obtained after the experiment.
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What, invour opinion, does the effectiveness of distance learning depend on to a
greater extent?

Student motivation 81%
Quality teaching materials 71%
Organization of distance learning classes 97%
Teacher competence 56%
Distance learning course 87%
0% 20%  40%  60%  80% 100% 120%

Figure 4. Effectiveness of distance learning (students’ position).

What forms of distance learning do you like the most?
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Figure S. Effective forms of organizing distance learning (students’ position).

Table 3

Qualimetric Model for Assessing the Effectiveness of Didactic Conditions for Inplementing Distance Learning
for Future Bachelor of Therapy and Rehabilitation During Fundamental Training at a Medical University

. . Degree of Degree of
Factors “;:lcgtglt_:f Criteria “Cliiltg;lrti:f manifestation| manifesta
of criteria | tion of factors
Master classes on the use of
information and digital tools for the 0.37 0.75 0.304725
distance education process
Organization of advanced Information and digital tools for the 0.18 025
training courses for medical distance education process ’ :
university teachers under the 051 Quality of teaching content of the
program «Effective distance ’ program «Effective Distance Learning: 0.31 0.5
learning: a workshop on Modern Technologies Workshop»
modern technologies» Educational and methodological
support for the program «Effective 024 05
distance learning: a workshop on : :
modern technologiesy»
Resource orientation when Video classes and chat classes 0.41 0.75 0.207375
choosing forms of organizing University website 0.14 0.25
training for future bachelor Classroom environment 0.42 0.5
of therapy and rehabilitation 035
during fundamental training at ’
a medical university based on Digital interactive whiteboards 0.16 0.25
modern digital technologies
and services
Applicati forotect-based Interactive teaching methods 0.43 0.5 0.3113
ication of project-base: Eo T
1e2§~ning for futurs bachelor AEsET Cla“eﬁg) .lggé“g;al el g 0.47 0.75
of therapy and rehabilitation 0.44 o) l'p ! ’1 - 022 0
during fundamental training at niine consu tations : 3
a medical university Communication via messengers and 012 025
social networks ) )
Result 0.82
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The model presented in Table 3 is indicative and
variable, as it can be adapted to local conditions based
on the specification of criteria and indicators of their
manifestation. To assess the quality of the specified
didactic conditions, we developed a qualimetric model:
three areas of activity of the medical university were
identified, which were conditionally accepted as factors.
These factors were matched with content criteria that
served as indicators of the content of each area of
activity. In our research model, factors 1-3 are didactic
conditions. The identified factors reveal the criteria:
master classes on the use of information and digital tools
for the distance education process; quality of teaching
content of the program «Effective Distance Learning:
Modern Technologies Workshop»; Educational and
methodological support for the program «Effective
Distance Learning: modern Technologies Workshopy;
Video classes and chat classes; University website;
Classroom environment; Digital interactive whiteboards;
Interactive teaching methods; Master classes, individual
and group projects, etc; Online consultations;
Communication via messengers and social networks.

The importance of factors and criteria was
determined by the ranking method according to of
G. Yelnikova; the degree of manifestation of the criteria
was determined by expert or index assessment: by
calculating the index of the current state relative to the
desired one (the number of requirements manifested in the
activity is related to the total number of requirements). In
this case, the established scale was relied on [19]:

0.00 — the criterion is practically not manifested;
0.25 — the criterion is insignificantly manifested;

0.50 — the criterion is manifested within 40%—60%
of the requirements;

0.75 — the criterion is manifested within 61%—75%
of the requirements;

1.00 — the criterion is manifested within 76%—100%
of the requirements.

To determine the level of activity of a medical
university in the context of organizing distance learning,
which indicates the effectiveness of the developed model,
the following scale was used:

up to 0.5 points — inactivity or activity does not meet
current requirements;

0.5 — the level of activity is critical,

0.5-0.75 — the level of activity is acceptable (current
requirements are taken into account);

0.75-1.0 — the level of activity is optimal (transitions
to self-development mode).

According to the results of the calculations, we
obtained the value of the resulting indicator — 0.82 (before
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the experiment, this indicator was 0.64), which allows us
to assert that the level of activity in implementing the
distance learning system for future bachelor of therapy and
rehabilitation during fundamental training is optimal, that
is, not only does it take into account the requirements of the
present, but it has also entered a self-development mode.

DISCUSSION

Modern society places high demands on specialists
who need universal knowledge and skills, as well as
the ability to quickly adapt to new specializations in
professional activities. An important component of
the development of a new generation of specialists
has become the ability and natural desire of the
graduate to constantly acquire new knowledge, expand
their professional horizons, and quickly master new
technologies and areas of activity. Current realities mean
that education «for life» is transforming into education
«throughout life». The essence of fundamental education
lies in the acquisition of universal knowledge and skills
and a clear orientation towards education throughout
life [20]. Therefore, fundamental education primarily
provides knowledge that enables an individual to orientate
themselves in any new environment, in particular,
a professional one, and is universal in nature.

Therefore, the main task of the fundamental training
of future bachelor of therapy and rehabilitation at a medical
university is to create conditions for the development of
modern scientific thinking, the formation of an internal
need for self-development and continuous self-education
throughout life. And the development and implementation
of a distance learning model for future bachelor of therapy
and rehabilitation during fundamental training at a medical
university will contribute to solving this problem.

Distance learning is a form of organization and
implementation of the educational process in which
participants (the object and subject of learning) interact
mainly at a distance. This means that participants do not have
direct contact with each other, i.e., are in different locations
and are not necessarily present in the training premises [17].

A practical guideline for the implementation of
distance learning in higher education institutions is the
«Regulations on Distance Learning», which establishes
the general principles of organizing this process. The
document defines key concepts such as asynchronous and
synchronous modes of interaction between participants
in the educational process, educational web resources,
distance courses, web environment for distance learning,
information and communication and psychological and
pedagogical technologies for distance learning, a distance
learning and web resource management system, subjects
of distance learning, etc. The regulation also provides for
the possibility of using distance learning in educational
institutions of various levels, including higher education,
its use as an independent form or as support for other
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forms of learning, as well as the creation of distance
learning centers as separate structural units. At the same
time, the practice of training students in distance learning
conditions shows that its effectiveness depends not only
on resources and digital technologies, but also on the
sustainable motivation of those who study [15].

Distance learning at medical universities includes
various types of classes, such as independent work, training
sessions (lectures, seminars, practical and laboratory
classes, consultations), which are implemented using
synchronous or asynchronous online technologies, as well
as practice and control. For distance laboratory classes,
it is envisaged to use both simulations, appropriate virtual
simulators (virtual reality VR and augmented reality AR),
and the possibility of their implementation in university
laboratories, i.e., a combination of distance learning with
face-to-face learning, which ensures the implementation of
various blended learning models [20, 21].

CONCLUSIONS

Thus, the results of the pedagogical experiment
demonstrated the effectiveness of the distance learning
system for future bachelor of therapy and rehabilitation
during fundamental training, the model of which consists
of methodological-targeted, didactic-technological and
reflective-resultative blocks, which was confirmed by
qualimetric modeling student and teacher surveys of
Poltava State Medical University.

The hypothesis of the university-based study was
confirmed: distance learning was effective when didactic
conditions were implemented: 1) organization of advanced
training courses for medical university teachers under
the program «Effective distance learning: a workshop
on modern technologies»; 2) resource orientation
when choosing forms of organizing training for future
bachelor of therapy and rehabilitation during fundamental
training at a medical university based on modern digital
technologies and services; 3) application of project-based
learning for future bachelor of therapy and rehabilitation
during fundamental training at a medical university.

Perspectives for further research. We see prospects
for further research in improving didactic tools for
implementing certain conditions for distance learning
for future bachelor of therapy and rehabilitation during
fundamental training, in particular, by developing and
testing digital learning resources, interactive clinically-
oriented modules, and virtual simulations that ensure the
integration of fundamental biomedical knowledge with
future professional activities. It is expected that the results
of such studies will contribute to the formation of clinical
thinking, increasing the readiness of students to work in
multidisciplinary rehabilitation teams and will also create
a basis for the implementation of innovative approaches
in clinical practice, telerehabilitation, and physical therapy

124

and occupational therapy programs, which is important for
the development of a modern healthcare syste

Limitations of the study. The main limitations
of the study included the quantitative and qualitative
characteristics of the sample, the limited time frame of the
study, and the localization of the study within the city of
Poltava. In addition, the results of the study are influenced
by subjective factors related to the personal judgments,
experiences, and professional attitudes of the respondents.
Despite the aforementioned limitations, adherence to
bioethical principles, consideration of limitations, and clear
definition of exclusion criteria ensured scientific correctness,
ethical safety, and reliability of the research results.

Primary data and materials. The authors of the
manuscript consciously certify that primary medical
documentation and statistical databases were not used in
the work. All statements and generalizations are supported
by references to primary sources, available in the public
domain or through scholarly library resources. Additional
materials relating to the source selection process or
detailing the analysis methodology may be provided by
the corresponding author upon reasonable request.
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Pe3rome

MOMENb OUCTAHLIMHOO HABYAHHS MAMBYTHIX BAKANABPIB 3 TEPATII TA PEABINITALII MO YAC
®YHOAMEHTANBLHOI MIArOTOBKW B MEAWYHOMY YHIBEPCUTETI

Banepin O. XXamapgii', Hatanis B. KoHoHew? CeitnaHa I'. MupoHeHko?, €BreHis 10. Loctak?, Cepriit M. HoBik?,
Onena O. Momot?, Tamapa M. [leHucoBeLb?

'MonTaBcbkuit fepkaBHUIA MeauyHiA yHiBepeuTeT, M. MonTaea, YkpaiHa
TlonTaBCbkuit HaLioHaNbHUA NegaroriyHni yHiBepcuteT imeHi B. I'. Koponerka, M. MNontasa, YkpaiHa

Beryn. CyyacHa BUIa MeAWYHA OCBiTa B YKpaiHi MOCTIHHO PpPO3BUBAETHCS Ta OHOBJIETHCA BiJMOBIZHO [0
cy4acHUX BHUMOr. OJHUM i3 KJIIOYOBUX HANpPSIMKIB Il pO3BUTKY € MiJFOTOBKA Oaka/jaBpiB Tepamii Ta peab6imiTanii
3a cneniasizanieto 227.02 Eprorepanisi, fiki BoJsIoAil0Th HEOOXiZAHUMH HaBUYKAMHU AJis1 €GEKTUBHOTO BUKOHAHHS
npodeciiHIX 060B’A3KiB.

MeTta. MeTolo Jjoci/PKeHHsI € po3pobKa Ta eKCllepUMeHTa/lbHa NepeBipka ePeKTHUBHOCTI Mogesi JUCTaHLIIHHOTO
HaBYaHHS MalOyTHbOro 6akaJjaBpa Tepamil Ta peabinsiTauii mij 4ac pyHJaMeHTaAbHOI MiATOTOBKH B MeAUYHOMY
YHIBEPCUTETI.

Marepiasnu Ta Metogu. ExcriepruMeHT npoBoAuBcs y nepiof 3 2023-2024 pokiB Ha 6a3i [losrTaBcbKOro Jep:xaBHOTO
MeZMYHOro yHiBepcuTeTy. EKCliepuMeHT NpoBOAMBCSA 3a YYacTIO 34,00yBaviB BUILOI OCBITH Apyroro (MaricrepcbKoro)
piBHA BuIIOi ocBiTM 3a cnenjanbHicTiIo 227 Tepamisi Ta pea6imitanis, cmenianizania 227.02 EproTepamisi, ramaysb
3HaHb 22 OxXopoHa 37,0pOB’sl, 0CBITHbO-KBaIiQiKal[iiHUI piBeHb: 6akaysaBp Teparmil Ta peabinitauil 3a crnenjanizaniero
227.02 Eprotepanisa (70 oci6); a TakoX 26 BHKJIa[adiB, siKi 3a0e3Mevyyl0Th BUKJAJAHHS AUCLMIUIIH BiJMOBigHOI
OCBITHBOI IporpamMu. MeToAU A0C/Ii/P>KeHHS: TEOPETHYHI, EMIIIPUYHI, METOAY CTATUCTUIHOI O6POOKH JJaHUX.
Pe3ynbTaTH. /Il OLIHKY SKOCTi 3ajlaHUX AUJAKTUYHUX YMOB HaMU 6yJ10 po3p06JieHO0 KBaliMeTPpUIHY MoJeJsib: 6yJ10
BU3HA4Y€HO TPU HANPAMKH JifJIbHOCTI MEAUYHOTO YHIBEPCUTETY, AKi YMOBHO NPUHHATO K pakTopu. LluM dpakTopam
OyJs10 3icTaBJIeHO 3MiCTOBHI KpUTEPIii, 1[0 C/IyTyBaJy iIHANKATOPAMHU 3MiCTy KOXKHOT'O HAaNPSIMKY AisIJIbHOCTI.
BHCHOBKHU. Pe3ynbTaTy NefarorivHoro eKCnepuMeHTY NMPOJAEeMOHCTPYBaIU ePeKTUBHICTb CUCTEMH JUCTAHLIHOTO
HaBYaHHSI MalOyTHiX 6akasiaBpiB Tepamii Ta peab6ingitTaunii mif yac ¢yHAaMeHTa/NbHOI MiATOTOBKU, MOJEJIb SKOI
CKJIaIa€ThCS 3 METOA0/I0TiYHO-11iIbOBOTO, AUJAKTHKO-TEXHOJIOTI4YHOTr0 Ta ped1eKCMBHO-Pe3yJIbTaTUBHOIO 6JIOKIB.

Knamwuoei caoea: pucraHuiiHe HaBYaHHA, AUJAKTUYHI YMOBH, MoJeJb, 6aKajaBp Tepamii Ta pea6GiiiTaiii,
eprorepanisi, OHJIaH-HaBYaHHA, iHpopManiiiHO-1uPpoBi iHcTpyMeHTH
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THE INFLUENCE OF TEMPERATURE AND PH OF THE ENVIRONMENT
ON THE PROCESSES OF BIOFILM FORMATION IN GRAM-NEGATIVE

NON-FERMENTING BACTERIA
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Viktor G. Paliy

National Pirogov Memorial Medical University, Vinnytsya, Vinnytsia, Ukraine

Abstract

Introduction. P aeruginosa and A. baumannii are important subjects of research into biofilm formation
processes under various conditions. The formation of the biofilm phenotype is regulated by quorum-sensing
signals under the influence of a complex of environmental factors, including osmotic pressure, temperature, pH,
availability of carbohydrate substrates and aeration levels. The interaction between quorum-sensing regulation
and environmental conditions is complex and multifactorial. Knowledge of the optimal environmental
parameters for bacterial biofilm formation is important for the development of effective control strategies.

Aim. To determine the effect of pH and ambient temperature on the intensity of biofilm formation by
clinical strains of P. aeruginosa and A. baumannii.

Materials and methods. The study utilized 10 clinical strains of each bacterial species, isolated from
wound exudate. The effect of ambient temperature (27 °C, 32 °C, 37 °C, 39 °C) and pH values (5.0, 7.0, 8.0)
on the intensity of bacterial biofilm formation was assessed.

Results. It was found that in P. aeruginosa and A. baumannii, biofilm formation occurs more intensively
at temperatures lower than human body temperature (27 °C and 32 °C, respectively). An increase in
temperature to 39 °C is accompanied by inhibition of biofilm formation processes in both species studied.
The optimal conditions for P. aeruginosa biofilm formation are neutral pH values of the culture medium.
A. baumannii intensifies the biofilm formation process in a slightly alkaline medium (pH 8.0).

Conclusions. Temperature and hydrogen ion concentration in the medium play a key role in regulating
biofilm formation by P aeruginosa and A. baumannii. Knowledge of the parameters influencing the
intensity of biofilm formation must be utilized in the development of effective strategies for the treatment
and control of nosocomial infections caused by these pathogens.

Keywords: P. aeruginosa, A. baumannii, biofilms, resistance, temperature effect, pH of the nutrient medium

INTRODUCTION

The study of bacterial biofilm formation is of
substantial practical importance, since within biofilms
bacteria acquire properties that are absent in their
planktonic forms. Biofilms are structured consortia of
microorganisms attached to biotic or abiotic surfaces. They
consist of functionally heterogeneous cells retained within
a matrix formed by extracellular polymeric substances
produced by the bacteria. The presence of an extracellular
polymeric matrix increases microbial resistance to host
immune defences, antimicrobial agents, physicochemical
environmental influences, and other factors [1, 2].

The importance of bacterial biofilm formation
in medical practice is stipulated by the fact that,
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in many bacterial diseases, particularly those with
a chronic course, such as cystic fibrosis, periodontitis,
rhinosinusitis, osteomyelitis, trophic ulcers, and others,
the formation of bacterial biofilms adversely affects
treatment effectiveness. The formation of biofilms on the
surfaces of medical implants, urinary catheters, and other
medical devices is particularly dangerous. Ultimately, the
formation of bacterial biofilms on various surfaces within
the internal environment of healthcare facilities creates
reservoirs of nosocomial infections that are difficult to
eliminate by conventional disinfection measures [3, 4].

Gram-negative non-fermenting bacteria, in particular
Pseudomonas aeruginosa and Acinetobacter baumannii,
are characterized by high biofilm-forming activity and,
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due to their high level of antibiotic resistance, have
been included by the World Health Organization in the
list of priority pathogens for the development of new
antibiotics [5]. These bacterial species have become
leading causative agents of wound and burn infections, as
well as severe healthcare-associated infections, including
ventilator-associated pneumonia with high mortality.
Owing to their high adhesive capacity, they readily colonize
the hospital environment and, within biofilms protected by
the polysaccharide matrix, are able to withstand exogenous
stresses caused by antibiotics, disinfectants, moisture
deficiency, and similar factors [6, 7, 8].

The transition of planktonic forms of P. aeruginosa
and A. baumannii to biofilm formation is regulated
by the quorum-sensing system under the influence of
environmental factors, as a response aimed at enhancing
microbial population survival. Biofilm formation depends
on numerous factors, including nutrient availability,
humidity, osmotic pressure, ambient temperature,
and others. Under the influence of these factors, the
formation of the adhesion apparatus, synthesis of matrix
polysaccharides, and functional differentiation of cells are
expressed [9, 10]. Knowledge of the optimal environmental
parameters for bacterial biofilm formation, as well
as factors destructive to biofilms, is important for the
development of rational antimicrobial therapy regimens
and effective protocols for environmental decontamination.

AIM

The aim of this study was to determine the effect of
medium pH and cultivation temperature on the intensity of
biofilm formation by clinical strains of P. aeruginosa and
A. baumannii.

MATERIALS AND METHODS

The study was conducted at the research bacteriological
laboratory of the Department of Microbiology, National
Pirogov Memorial Medical University, Vinnytsya. Clinical
strains of P aeruginosa and A. baumannii were used
in the study, with 10 isolates of each species obtained
from patients with burn injuries and mine-blast wounds
who were treated at M. 1. Pirogov Vinnytsia Regional
Clinical Hospital. Microorganisms were identified using
standard bacteriological methods, taking into account their
morphological, tinctorial, and biochemical characteristics.

The intensity of biofilm formation was studied
during cultivation of the bacterial strains in tryptic soy
broth (TSB) for 24 hours at temperatures of 27 °C, 32 °C,
37 °C, and 39 °C.

The effect of medium pH on biofilm-forming activity
was assessed using an isotonic buffered peptone solution
with an initial pH of 7.0. The hydrogen ion concentration
in the solution was adjusted by stepwise addition of 1 N
NaOH or H2S0O4 solutions under pH-metric control.
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The biofilm-forming capacity of the clinical isolates
was determined by the spectrophotometric method
(microtiter plate test), which involves biofilm formation
in polymer multiwell plates followed by staining with
1% crystal violet solution [11]. Optical density (OD) was
measured using a GBG ChroMate 4300 microplate reader
(Awareness Technology, Inc., USA) at a wavelength of
630 nm. OD values for each strain and under each set
of cultivation conditions were determined in triplicate.
Arithmetic mean values (M) and standard errors of the
mean (m) were calculated for each dataset.

RESULTS

The experimental study demonstrated that the intensity
of biofilm formation in clinical strains of P aeruginosa
and 4. baumannii depends significantly on both cultivation
temperature and hydrogen ion concentration in the
nutrient medium. In both studied species, changes in the
physicochemical parameters of the medium were associated
with pronounced fluctuations in the optical density values of
the formed biofilm, indicating different sensitivities of these
microorganisms to temperature and acid-base conditions.

The experiment showed that the peak biofilm-
forming activity of non-fermenting gram-negative bacteria
occurred at a medium temperature somewhat lower
than the physiological temperature of the human body
(Fig. 1). Analysis of the effect of temperature revealed that
temperatures below physiological body temperature were
the most favorable for the development of the biofilm
phenotype in both species studied. At the same time, the
pattern of temperature response in P. aeruginosa and
A. baumannii displayed certain species-specific features,
indicating differences in the adaptive mechanisms of these
pathogens to environmental conditions.

The peak biofilm biomass in P. aeruginosa (OD =
0.255 £ 0.021) was recorded at 27 °C. Under these
conditions, the mass of the formed biofilm was the
highest. Moreover, this optical density value differed
significantly (p < 0.05) from that obtained under
cultivation at 37 °C. These findings indicate that lowering
the cultivation temperature to 27 °C creates the most
favorable conditions for the accumulation of biofilm
biomass by clinical strains of P. aeruginosa.

With an increase in temperature by 5 °C, a decrease
in the intensity of biofilm formation by approximately
10% was observed. At 32 °C, P. aeruginosa demonstrated
a reduction in biofilm-forming intensity. The optical
density value at 32 °C (OD = 0.231 + 0.024) did not differ
significantly from that obtained at 37 °C. Nevertheless,
this reflects a tendency toward gradual weakening
of biofilm-forming activity as temperature increases.
Thus, for P. aeruginosa, the temperature range from
32 °C to 37 °C may be regarded as a zone of moderate
biofilm-forming activity, whereas its most pronounced
manifestation was observed specifically at 27 °C.
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Figure 1. Biofilm formation intensity under different cultivation temperature conditions.

A. baumannii also exhibited maximal biofilm-forming
activity at temperatures below 37 °C, although at values
higher than those optimal for P. aeruginosa. In A. baumannii,
temperature dependence was likewise characterized by
more intense biofilm formation at temperatures below
37 °C; however, unlike P. aeruginosa, the maximal activity
of this species was recorded at 32 °C. At 27 °C, the optical
density of biofilms formed by 4. baumannii did not differ
significantly from that observed at 37 °C, although it was
slightly lower. This indicates that 27 °C is not the optimal
temperature for biofilm formation in 4. baumannii, although
it does not exert a marked inhibitory effect on this process.
The most intensive biofilm formation in this species was
observed at 32 °C. Therefore, comparative analysis of the
temperature-testing results showed that both bacterial species
exhibited maximal biofilm-forming capacity at temperatures
below 37 °C; however, the location of the temperature
optimum did not coincide. In P aeruginosa, the highest
intensity of the process was observed at 27 °C, whereas in
A. baumannii it was observed at 32 °C. This suggests the
existence of species-specific temperature preferences in
biofilm formation.

In representatives of both species, a marked decrease
in the intensity of biofilm formation was observed
when the temperature was increased to 39 °C. At the
same time, both studied microorganisms demonstrated
a common pattern: cultivation at 39 °C was accompanied
by a substantial reduction in biofilm-forming intensity.
The decrease in biofilm biomass under these conditions
indicates suppression of biofilm formation processes as
the temperature approached the upper limit of the studied
range. This may be associated with reduced biofilm-
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forming activity at elevated temperatures, although
accelerated biofilm maturation followed by transition to
the dispersal phase cannot be excluded. Regardless of the
mechanism, 39 °C was the least favorable condition for
biofilm biomass accumulation in both species.

The results of the study on the effect of medium pH on
the intensity of biofilm formation demonstrated differences in
the response of the two bacterial species to deviations from
neutral pH (Fig. 2). The findings also revealed substantial
interspecies differences in the nature of the adaptive response
of P aeruginosa and A. baumannii. Changes in the acid-
base status of the cultivation medium were accompanied by
multidirectional alterations in biofilm formation intensity,
which makes it possible to regard pH as one of the important
regulatory factors in the expression of the biofilm phenotype
in the non-fermenting gram-negative bacteria under study.

Acidification of the nutrient medium to pH 5.0
led to a decrease in the intensity of biofilm formation
in both studied species, although to different extents: in
P aeruginosa, the optical density of the formed biofilm
decreased twofold, whereas in 4. baumannii it decreased
more than threefold compared with the optical density
observed under neutral pH conditions. This indicates marked
suppression of biofilm formation under acidic conditions. At
the same time, even under such conditions, P. aeruginosa
retained a certain capacity for biofilm formation,
although at a substantially lower level. For 4. baumannii,
the acidic medium proved to be even less favorable.
Thus, Acinetobacter demonstrated greater sensitivity to
acidification of the medium than P. aeruginosa. This pattern
suggests that acid stress imposes a more pronounced
limitation on the biofilm-forming potential of A. baumannii.
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Figure 2. Biofilm formation intensity under different medium pH conditions.

P aeruginosa exhibited the highest biofilm-forming
activity (OD = 0.230 + 0.021) in a neutral nutrient medium
(pH 7.0). A neutral medium proved to be optimal for biofilm
formation by P, aeruginosa. Specifically, neutral pH provided
the most favorable conditions for the accumulation of biofilm
biomass in pseudomonads. At the same time, deviations
in pH toward either the acidic or alkaline range were
accompanied by a decrease in the intensity of this process.

A shift in medium pH toward alkalinity (pH 8.0)
was associated with a statistically significant decrease
in the intensity of biofilm formation in pseudomonads.
This indicates that, for this species, even moderate
alkalinization of the medium is less favorable for
the expression of the biofilm phenotype than neutral
conditions. Therefore, for P. aeruginosa, a clearly defined
optimum at neutral pH can be stated.

Unlike Pseudomonas, 4. baumannii formed biofilms
most intensively (OD = 0.187 + 0.022) in an alkaline
medium. In contrast to P aeruginosa, A. baumannii
demonstrated a different pattern of response to changes
in the acid-base status of the medium. The most intensive
biofilm formation in this species was observed specifically
at pH 8.0, that is, under mildly alkaline conditions. Thus,
for A. baumannii, alkalinization of the medium not only did
not limit biofilm formation, but, on the contrary, proved to
be the most favorable factor among the tested conditions.

Generalization of the obtained data allows the
conclusion that the responses of the two studied species
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to pH changes are fundamentally different. Whereas
neutral pH values are optimal for P. aeruginosa, a mildly
alkaline medium is the most favorable for A. baumannii.
At the same time, an acidic medium suppresses biofilm
formation in both species, although more markedly in
A. baumannii. This highlights species-specific features of
adaptation of non-fermenting gram-negative bacteria to
changes in the acid-base status of the environment.

Thus, the results of the present study demonstrated
that both cultivation temperature and nutrient medium pH
substantially modulate the intensity of biofilm formation
in clinical strains of P aeruginosa and A. baumannii.
For P aeruginosa, the most favorable conditions were
a temperature of 27 °C and a neutral pH of 7.0, whereas for
A. baumannii the optimal conditions were a temperature of
32 °C and a mildly alkaline medium with a pH of 8.0. An
increase in temperature to 39 °C, as well as acidification of
the medium to pH 5.0, was accompanied by inhibition of
biofilm formation in both studied species.

DISCUSSION

Due to their high adaptive capacity, gram-negative
non-fermenting bacteria have become ubiquitous
microorganisms capable of surviving under extreme
conditions and infecting numerous living hosts.
Transition to the biofilm form represents not only one of
the mechanisms of adaptation, but also a pathogenicity
factor. Observations have been reported regarding an
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inverse correlation between biofilm-forming activity
and the presence of antibiotic resistance mechanisms
in A. baumannii, which illustrates the complexity of
compensatory survival mechanisms [12, 13].

Given the diversity of ecological niches inhabited
by P. aeruginosa and A. baumannii, temperature is one of
the key factors determining whether these bacteria exist
in the form of free-living planktonic cells or as biofilms.
Under different temperature conditions, the biofilm
biomass, exopolysaccharide content, as well as its structure
and morphology change, thereby affecting functional
properties [14, 15]. The results of our study are consistent
with previous findings indicating that peak biofilm
formation in Acinetobacter and Pseudomonas occurs within
the temperature range of 25 °C to 30 °C. At temperatures
above approximately 32 °C, these bacterial species activate
the transition to the planktonic form, as well as reproductive
and enzymatic processes [16]. These biological features
of non-fermenting gram-negative bacteria should be taken
into account, first of all, when developing protocols for
decontamination of healthcare facility premises. Washing
surfaces with water at room temperature may promote
the formation of pathogen biofilms, within which the
microorganisms become less susceptible to disinfectants.

Studies investigating the effect of medium pH
on biofilm formation are limited, and their results
are often contradictory. Most bacterial pathogens of
humans do not survive in environments with a pH
below 4.5. According to some studies, non-fermenting
bacteria activate biofilm formation in neutral or mildly
acidic environments [17, 18, 19]. In our study, biofilm
formation was assessed in an acidic medium (pH 5.0),
and it was established that under such pH conditions
biofilm formation is inhibited. The obtained results
confirm the conclusions of previous studies indicating
that P aeruginosa exhibits the highest biofilm-
forming intensity at neutral pH. Of particular interest
is the observed enhancement of biofilm formation by
A. baumannii in an alkaline medium (pH 8.0). This
finding may explain why burn wounds, the environment
of which is predominantly alkaline, become persistently
colonized by A. baumannii at early stages, whereas
infection caused by P. aeruginosa usually develops later,
when the pH of wound exudate approaches neutrality [20].

CONCLUSIONS

Temperature  conditions and hydrogen ion
concentration in the medium play a key role in the
regulation of biofilm formation by P. aeruginosa and
A. baumannii. The results of the study showed that the
intensity of biofilm formation in clinical strains of both
species depends substantially on the physicochemical
parameters of the cultivation environment, while the
response of the studied microorganisms to changes in
temperature and pH is species-specific.
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It was established that the most favorable conditions
for biofilm formation by P. aeruginosa are a temperature
of 27 °C and a neutral pH of 7.0, whereas for
A. baumannii the optimal conditions were a temperature
of 32 °C and a mildly alkaline medium with a pH of 8.0.
This indicates differences in the adaptive mechanisms of
these pathogens and in the way they express the biofilm
phenotype depending on environmental conditions.

An increase in temperature to 39 °C was accompanied
by inhibition of biofilm formation in both studied species,
while acidification of the medium to pH 5.0 also reduced
the intensity of this process, with a more pronounced effect
in A. baumannii. Therefore, both temperature and the acid-
base status of the medium can substantially limit the ability
of clinical isolates to form biofilms.

Knowledge of the parameters influencing biofilm
formation intensity should be used in the development
of effective strategies for the treatment and control
of nosocomial infections caused by these pathogens.
The obtained data are of practical importance for
improving approaches to the prevention of persistence of
P, aeruginosa and A. baumannii in the clinical environment,
as well as for substantiating measures aimed at reducing the
risk of formation of stable biofilm-associated communities.

Prospects for further research. Further studies are
warranted to investigate in greater depth the interaction of
temperature and acid-base status of the medium with other
factors influencing biofilm formation by P aeruginosa
and A. baumannii, including cultivation duration, nutrient
availability, aeration, and susceptibility to antimicrobial agents
and disinfectants. Such studies will allow a more precise
determination of the adaptive mechanisms of these pathogens
and support the development of more effective approaches to
the prevention and control of nosocomial infections.
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Pe3rome

BMNJIMB TEMNEPATYPU TA PH CEPEAOBMULLA HA NMPOLIECU BIOMNNIBKOYTBOPEHHSA Y TPAMHEFATUBHUX
HE®EPMEHTYIOUUX BAKTEPIA P. AERUGINOSA TA A. BAUMANNII

BaneHtuH I1. KoBanbuyk, Bita M. Bypkot, Anna B. KpuxkaHoBcbka, CBitnaHa A. Konogin, Onexa I. XKopHsik,
3os M. Mpokonyyk, Biktop I'. Manin

BiHHUMLIbKMI HaLioHanbHUA MeauyHui yHiBepeuTeT iM. M. |. Muporosa, M. BiHHuUS, YkpaiHa

Beryn. P aeruginosa ta A. baumannii € BaXJUBUMH 06€KTaMH JOCHTIKEHHS MPOLECIB GioMIiBKOyTBOpPEHHs 3a
pisHuX yMOB. PopMyBaHHS 6i01/1iIBKOBOr0 GEHOTUIY PETYII0ETHC KBOPYM-CEHCUHIOBUMU CUIHAJIAMH MiZl BINIMBOM
KOMIIJIEKCY YMHHUKIB HaBKOJMUIHBOIO Cepe/OBUILA, 30KpeMa OCMOTHMYHHMM THCKOM, TeMIIEpaTypolo, 3HaYeHHAM
pH, mocTymHicTI0O ByryieBogHUX cybcTpaTiB i piBHeM aepauii. B3aemogisi Mixk KBOpyM-CEHCHHIOBOIO DPeTryJsLi€ro
Ta YMOBaM{ HaBKOJIMIIHbOTO CepeJlOBHIA Ma€ CKJIaAHUN i 6araTopakTOpHHUHM xapakTep. 3HAHHS ONTHUMaJbHUX
napaMeTpiB cepeJOBHUIIA AJS YTBOPeHHs GaKTepifiMM 6GiONJIiBOK BaXk/JIUBe [JJisi PO3POOKU ePeKTUBHHUX DPEXHMIB
60pOTHOU 3 HUMH.

MeTta. BusHadyeHHs BiuMBY pH i TeMnepaTypH OTOYyl04Oro cepefioBHINA HA iHTEHCHUBHICTb YTBOPEHHS 06iOIJiBOK
KJIIHIYHUMM WTaMamu P, aeruginosa ta A. baumannii.

Marepiasiu Ta MeTOAU. Y JNOCTiAKkeHHI BUKOpUCTaHO mo 10 kJIiHIYHUX mITaMiB 060X BUJIB OaKTepil, BUAiIEHUX
3 BMicTy paH. OLiH0Ba/IM BIJIUB TeMIIEPAaTypPH HABKOJUIIHbOTO cepepoBuiia (27 °C, 32 °C, 37 °C, 39 °C) i 3Hauenb pH
cepenoBua (5,0, 7,0, 8,0) Ha iHTEHCUBHICTb yTBOPEeHHS 6aKTepiaJbHUX 6i0MJIiBOK.

Pe3ynbraTH. BcTaHoB/IEHO, [0 Y P. aeruginosa ta A. baumannii 6i011iBKOYTBOPEeHHS BiI6YBa€TbCs iIHTEHCUBHILIE 32
TeMIepaTyp, HIKYUX 32 TeMnepaTypy Tisia joaunu (27 °C i 32 °C BignosigHo). [ligBumenHs teMneparypu go 39 °C
CYNPOBO/KYEThCSA MPUTHIYEHHSIM MPOLECIB 6GiOMIIBKOYTBOPEHHS B 000X AOCJIMKYBaHUX BHZIB. ONTHMaJbHUMH
yMoBaMu dopMyBaHHA 6iomiBok P aeruginosa € HeUTpaabHi 3HaueHHs pH noxkuBHoro cepepoBuua. A. baumannii
iHTeHCcUudiKyOTh NpoLec 6i0NJIiBKOYTBOPEHHS Y C/1a60Jy>KHOMY cepefoBui (8,0).

BucHoBKkHU. TeMnepaTypHUH peXHUM i KOHLEHTpalis BOJAHEBUX iOHIB y cepeloBUILi BiAirparoTb KJHOYOBY pPOJb
y peryisuii 6iomniBkoyTBopeHHs P aeruginosa Tta A. baumannii. 3HaHHs MapaMeTpiB BIJIUBY Ha iHTEHCHUBHICTb
6iomJIiBKOYTBOPEHHSI He06XiJHO BHKOPHCTOBYBaTH B mpoleci po3po6ku ePpeKTHUBHUX CTpaTeriit JiikyBaHHA Ta
KOHTPOJII0 HO30KOMia/IbHUX iHpeKILil, 06yMOBIeHUX LIUMHU 30yIHUKAMHU.

Kmio4oei cioea: P. aeruginosa, A. baumannii, 6ion1iBKH, pe3MCTeHTHICTh, BIUIUB TeMIniepaTypH, pH cepegoBuia
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MOKA3HWUKN ®ATOLUTAPHOI AKTUBHOCTI HEUTPO®INIB TA MOHOLIUTIB
KPOBI Y XBOPUX HA BYINbO3HWX ENIAEPMONI3 NMPU XPOHIYHIU

KOHTAMIHALIII PAH S. AUREUS

Onbra A. Mony6oBcbka', €Brenisi A. ®egopeub’, Coymaso Mykxepaxu?, NleoHig I1. MiHcbkuin'

"HaujoHanbHuit MeguyHuii yHiBepeuTeT iMeHi O. O. Boromonbus, M. Kuis, Ykpaia
2biothapmaLieBT4Ha komnaHist Alnylam Pharmaceuticals, m. Kem6pumpx, CLUA

Pe3rome

MeTa. OuiHUTH darouuTapHy aKTUBHICTb HEUTpPOdiiB Ta MOHOLUTIB KPOBi y XBOPUX HA peLleCUBHUMI
auctpodiyHui 6yapo3Hui enifepmoais (PABE) npu xpoHiuHilt koHTaMiHanii paH S. aureus.

MaTepianiu Ta MeTtoau. I[IpoBeseHO OZHOMOMEHTHe IONepevyHe JMAocCailkeHHd. Y 1 rpymy (6e3
KOHTaMiHallii) Bk/to4eHo 31 maijieHTa; y 2 rpyny (XpoHiyHa KOHTaMiHalis S. aureus) - 44 mauieHTH.
Kputepii BkitodyeHHs: Bik 18-60 pokiB, kjiHiuHO migTBepzxeHuil PJABE, xponiuHi panu > 3 wMic,
OTpUMaHHs iHGOpPMOBaHOI 3rofu. Bukiioyaiy Hali€HTIB i3 JeKOMIEHCOBAaHUM LYKPOBUM JAiabeToM,
rOCTPUMU CUCTEMHUMHU iHEKIiSIMU Ta paHaMU TPUBAJIiCTIO MeHLIe 3 MiCALiB.

Pe3yibTaTi. Y naui€eHTIB i3 XpOHIYHOI KOHTaMiHalli€l0 BCTAHOBJIEHO JOCTOBipHe 3HWXeHHS PiBHA
CD14"+ moHouuTiB - 6,5 + 0,2 % (Q,.-Q,.: 4,65-9,35 %) nopiBHsAHO 3 1 rpynomw (p < 0,001, MaHH-YiTHi)
Ta floHopamu (p < 0,002, MaHH-YiTHi). CHOHTaHHa aKTUBHICTb HeUTPOPiniB 3HMAKYBataca fo 87 £ 1,2 Ox
(Q,-Q,:: 63-99 Og; p < 0,002). [naykoBana akTuBHiCTL y HCT-Tecti cTanoBuaa 208 + 2,6 O (Q,-Q,.:
158-265,5 Ox) Ta 6y/1a fOCTOBIpHO HMXKYOIO 3a mokasHUkW 1 rpynu (p < 0,001) i gonopis (p < 0,003).
®@arouurtapHui ingexc (PI) mpu XpoHiuHiM KoHTaMiHauii sHwKyBaBca g0 1,5 + 0,1 (Q,.-Q..: 0,7-2,15),
1110 JJOCTOBipHO MeHIlle SIK JOHOPCbKUX 3HayeHb (2,6+0,1; QZS—Q75: 2,25-2,9; p<0,001), Tak i NOKa3HUKIB
1 rpynu (2,7 = 0,1; Q,.-Q..: 2,4-3,4; p < 0,001). /lucKpuMiHAaHTHUH aHaJi3 MPOJEMOHCTPYBaB, IO
Hal6iablly MiXKTpynoBy po3ZiibHy 34aTHIcTb Mae @I (F = 35,5; p < 0,001), gani - iHAyKOBaHA aKTUBHICTb
HeutpodiniB (F = 32,3; p < 0,001); MeHWINH, ase 3HAYYIIUA BHECOK MalOTh CIIOHTAaHHA aKTUBHICTb
(p <0,01) Ta piBens CD14" (F = 22,8; p < 0,01).

BucHoBku. 1. Y xBopux Ha P/JIBE Ge3 koHTaMmiHalii BUsBJIeHO miABuIneHH: CD14" MoOHOIUTIB
(10,8 = 0,2 % mpotu 9,1 £ 0,1 %; p < 0,003), cnouTtanHoi (107 * 1,2 Ox; p < 0,045) Ta iHAYyKOBaHOI
akTUBHOCTI HeiiTpodiniB (280 *+ 1,9 Ofx; p < 0,001), o Bifo6parkae peakTUBHY aKTUBallil0 ¢parouuTapHoi
JaHku. [lpu XpoHiYHilA KOHTaMiHallil S. aureus BcTaHOBJeHO 3HWKeHHsA CD14* (6,5 = 0,2 %; p < 0,002),
cnoHTaHHOI (87 % 1,2 Ox; p < 0,033) Ta ingykoBaHoi akTUBHOCTI (208 + 2,6 Ox; p < 0,003), 110 CBiAYUTH
npo OyHKILiOHa/lbHe BHUCHaXKeHHs1 HeWTpodiniB. HailBuily JUCKPUMIHAHTHY 34aTHICTb MaloTh
@I (F = 35,5; p < 0,001) Ta inaykoBaHa akTuBHicTb (F = 32,3; p < 0,001). XpoHiuHa KOHTaMiHallis
acoLiI0ETHCA 31 3HMXKEHHSAM pe3epBy Ta epeKTUBHOCTI paronuTosy.

Kamwouoei cio8a: peuecuBHNi AucTpodiyHuii 6y1b03HUN enligepmoJiis, paronuros, S. aureus

BCTYN mucpynkuii  mpm  PJIBE, axi  MoxyTh

3HUIKYBATH

PenecuBHuii quctpodiunnit Oynb03HMH emigepMonti3
(PABE) acomiroersest 3 (GopMyBaHHSAM XPOHIYHUX paH,
0 BU3HAYalOTh OCHOBHUI TATap 3aXBOPIOBAHHA Ta
CTBOPIOIOTH YMOBH JUISl TPUBAJIOT MIKPOOHOT NEpCHUCTEHIIIT.
JloBeneHa HasBHICTh CHCTEMHHX KOMIIOHEHTIB IMYHHOI
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e(EeKTUBHICTP AaHTHOAKTEPIATBHOTO 3aXHUCTy Ta CIPUATH
OakTepianpHIA CymnepkoNoHi3amii mmkipm # padH [1].
[MapanenpHO,  JIOKAIBPHE  MIKPOOTOYEHHS  XPOHIYHOI
paru mpu PJIBE xapakrepusyeThcs CTIHKAMH 3artaibHO-
(GiOpoTHYHNME  3MIHAMH, IO MTiATPUMYIOTH XPOHI3aIlio
Ta TOPYIICHHS 3aro€HHS [2, 3], a Takok crenugpiuHIMA
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podiIsIMH PO3YMHHUX MeJIiaTopiB y PAHOBOMY €KCy/aTi Ha
PI3HUX eTarnax MmporpecyBaHHs panu [4].

MikpoOGionoriuanit  npodine pan mnpu PJIBE
BimoOpaxkae aucOio3 13  peaykiie OakTepiaabHOT
PI3HOMAaHITHOCTI Ta 3CyBOM Y Oik cTaijOKOKiB, 30KpemMa
Staphylococcus aureus [5]. Y nmiteit i3 PABE mominyBaHHS

S.  aureus KOpENOE 3 pPAHOBHM HABAHTAXKCHHSIM
1 aKTHUBHICTIO XBOpPOOM Ta YaCTKOBO — 3 O3HaKaMH
cucteMHoro 3amajieHHst [6]. JlaHi  TO3M0BXHBOTO

TPHBAJIOTO CHOCTEPEKEHHS MiATBEPIUKYIOTH 3B’30K MK
JMUHAMIKOIO 3aro€HHs Ta OaKTepiaJbHOI KOJIOHI3AIIEr0,
BKIIIOYHO 3 S. aureus, a TAaKOX BKa3ylOTh Ha KJIIHIYHY
3HAYYIIICTh TPOQLTIB PE3UCTEHTHOCTI 130JATIB MIOAO
nepcucTeHlii xpoHiynux pad [7]. JlomaTkoBo mokasaHo,
IO 3aCTOCYBaHHS IMMOB’SI30K 1 TOMIYHHMX BTPYYaHb MOXKE
MoaugikyBatn MikpoOHi monyssinii npu  PIBE  Ta
ACOIIFOBATHCA 31 3MiHaMU cTa(hiIOKOKOBOTO HOCiHcTBa [8].

Iudexuiitni YCKJIaTHEHHS npu PJIBE
MalOTh BUCOKHH KIIHIYHHHA TIPIOPUTET 3  ONIAY
HAa YacTOTy KOJIOHi3amii S. aureus Ta HasBHICTh
PE3UCTEHTHUX  BapiaHTiB, BKJIIOYHO 3 METHIMIIH-
pEe3UCTeHTHUM 30i0TUCTHM  cTadimokokom (MRSA).
[ommpenicte S. aureus 1 mnpodimi aHTUMIKpOOHOT
pesuctentHocTi vy mamieHTiB i3 PIBE nmponemoncTpoBaHi
B MYJBTHIIGHTPOBUX JochimkeHHsx [9]. Onisoosi
y3araJbHEeHHsI CBi4aTh MPO 3HAYYNIICTh CUCTEMATHYHOTO
MOHITOPHHTY PE3UCTEHTHOCTI, PpalioHaAJIEHOTO
BUKOPUCTaHHSI aHTHOAKTepiaIbHUX 3aC00iB 1 00epeKHOCTI
10710 TOTIYHHUX aHTHOi10THKIB y manienTiB 3 P/IBE [10].

IMmyHoOmaToMOTiYHI MeXaHI3MH XpOHi3alil paH Tpu
P/IBE BKiI09aroTh MOPYIIEHHS PEKPYTHHTY JEHKOIUTIB
Ta JUCPETYISII0 KJIITHHHOI BIAMOBIAI Yy paHi, IO
ACOINIOEThCS 3 TMOTaHMM 3aroeHHsAM [11].  Amnami3
KIITHH 13 BUKOPUCTAaHHX TIOB’S30K IO3BOJMB ITOKa3aTH
BIIMIHHOCTI MK TOCTPUMH W XPOHIYHHUMH PaHAMHU TIPU
PJIBE, 30kpema BigHOCHE 30araueHHsi rpaHyJIOLUTapPHUX
MOMYJSIIA  MPU  XPOHIYHWX ypakeHHsX [12]. Ommin
MEXaHi3MIB  MPOTPECYBaHHA XPOHIYHHUX paH TpH
PABE minkpeciioe poib  KOJOHI3awii  MaroreHHOIo
MiKpOOi0TOI0, HEe(EKTHBHOTO 3alaJeHHS Ta CHCTEMHHX
iMyHHUX JAedexTiB Yy (opMyBaHHI NEPCHUCTYIOUUX
panoBux ¢eHoruniB [13]. ¥ mpoMy KOHTEKCTI IOKa3aHO
B33a€EMO3B’s130Kk  OakrtepianbHol  iH(pekuii pan PIABE
i3 mapamerpamMH  KJIITHHHOI  aKTHBalil, BKJIIOYHO
3 KIIITHHHAMH (paKTopamul iMyHHOI Binmosizi [14].

Oxpemuii Hanpsm CY4acHHX  JOCIHiI)KEHb
CTOCYETBCSI OCOONMBOCTEH XPOHIUHOI KOJIOHi3awii, nae
KIIHIYHAa TSDKKICTH 1 IapameTpu IMYHHOI BiJmmoBini
MOXXYTb ~ BU3HAUaTHCS  QJANTOBAaHMMH 10  LIKIpH
Bapiantamu S. aqureus [15]. TakuM 4MHOM, aKTyaqbHUM €
BHUBYCHHS (YHKI[IOHATBHOTO CTaHY KIITHH BPOIKEHOTO
iMyHiTeTy  (HefiTpodiniB 1  MOHOLMTIB), 30KpeMa
MTOKA3HUKIB ()aronuTapHOi aKTUBHOCTI Ta OaKTEPUIIHIHUX
MexaHi3MmiB, y xBopux Ha PJ/IBE 3a ymoB XpoHiuHOI
KOHTaMiHauii paH S. aureus.
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META

[MpoBecti  oOmiHKY  (aronurapHOi  aKTHBHOCTI
HeHUTpo(disiB Ta MOHOIUTIB KpoBi y XxBopux Ha PJIBE npu
XpOHIUHII KOHTaMiHawii paH S. aureus.

3asoannsn oocnioycenun

1. TlpoanamizyBard  (aromurapHy  aKTHBHICTh
MoHouutiB kpoBi CD14* y xBopux nHa P/IBE i3 HasBHicTIO
Ta BIZICYTHICTIO XPOHIYHOI KOHTaMiHaMii paH S.aureus.

2. Bu3HauuTH ~ CHOOHTAHHY  Ta  IHIYKOBaHy
¢daronutapHy akTHBHICT HedTpodinmiB B HCT-tecti
B rpynax P/IBE 0e3 BusBieHoi koHTaMiHamii paH Ta i3
XpOHIYHOIO KOHTaMIiHALIo S. aureus.

3. Ouiautn QaronurapHuil iHACKC HeHTpodimiB
B rpymnax xBopux Ha PJIBE npu XpoHiuHii koHTamiHamii
paH S. aureus.

4. TlpoBecTn NUCKPUMIHAHTHHUHA aHaJi3 IMOKAa3HUKIB
(darouuTapHOi aKTHBHOCTI HEUTPO(DITiB Ta MOHOIIWTIB
MDK TPyHaMH i3 HasBHICTIO Ta BIJICYTHICTIO XPOHIYHOI
KOHTaMiHamii paH S. aureus.

MATEPIANIA TA METOANX

byno mpoBemeHO  OIHOMOMEHTHE  IIOIEpeYHe
JociipkeHHst (aHr1. cross-sectional study), B sike Oynnm
BkutoueHi namienTH i3 PJBE i3 pi3HuM MikpoOionorigaHum
CTaTyCOM paHOBUX IOBEpXOHb. Jl0 Tpymu XBOpPHUX
i3 PIBE 06e3 OakrepiampHoi koHTaminamii (1 rpymna)
BimHecnu 31 mamienta (Bikom Bim 18 1m0 45 pokis;
qonoBikiB — 14 (45,2 %), xiHok — 17 (54,8 %), y sKux
mpu OaKTEePiONIOTIYHOMY OCITi/DKEHHI Mas3KiB 13 paH
S. aureus ne Bupimsmu (puc. 1). Jlo rpynu mamieHTiB i3
PIBE i3 xponiuHOIO OaKTepialbHOI KOHTAMiHAIIEIO
S. aureus (2 rpymna) BigHecau 44 maii€eHTiB (BIKOM
Big 18 mo 46 pokis; yonosikiB — 10 (40,0 %), xiHOK —
15 (60,0 %) i3 mepcUcTyOUUM BUIUICHHAM S. aureus i3
paH, IO BiANMOBIJAIO KPUTEPIsIM XPOHIYHOT KOHTaMiHAIi{
(puc. 2). Kpurepissmu xpoHiunoi nepcucrenmii npu PIIBE
OynM: TO3WTHUBHI TMOCIBU Ha S. qureus UOHANMEHIIE
MPOTATOM TOHAJ 4 THXKHi, TIO3UTHBHI MOCIBH OLIBII HiX
y 2 MOCHiAOBHHUX TpoOax 3 IHTEPBAJIOM TOHAJ 2 THXKHI
Ta MEePCUCTEHINIS S. aureus 0e3 CHCTEMHUX O3HAK TOCTpPOT
iH(exmii, mo Oymna po3IiHeHa, sIK XpOHiYHa KOJIOHI3aIIis.

Kpumepiamu  exniouenna 'y  00CnioHceHHs
Oyau: Bik maiieHtiB Big 18 mo 60 pokiB, KIIHIYHO
migrBepmkenuii giarao3 PIIBE, HasBHICTE XpOHIYHUX paH
TPUBAJICTIO MOHAJ TPH MiCsIi, mianrcaHa iHGopMoBaHa
3rojia Ha y4acTh Y TOCIIKCHHI.

/lo Kpumepiié 6uKII0YeHHA HaJeXajla HAsSBHICTDH
y TaLi€HTIB CYMyTHHOI HATOJIOTI], Sika MOIvIa O BIUIMHYTH
Ha pe3yNbTaTé TOCITiIKeHHS, 30KpeMa JeKOMIIEHCOBaHOTO
IYKPOBOTO 1ia0CeTy, TOCTPUX CHUCTEMHUX IHQEKIIHHUX
3aXBOPIOBaHb, IO NOTpeOyBasm aHTHOAKTEpiadbHOT
Teparlii, a TAKOXK paH TPUBAIICTIO MEHIIIE TPHOX MiCSAIIiB.
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Pucynoxk 1. lkipui pann xsoporo B. i3 PABE 6e3 o3Hak koHTaminauii S. aureus.

Pucynoxk 2. llIkipHi pann, kontaminoBaHui S. aureus, y xsoporo K. i3 PABE.

Ipu mikpoGioaoriuniii Bepudikauii S. aureus
Marepias sl JOCHI/UKEHHS OTPHMYBalIW 3 TOBEPXHI
XPOHIYHUX paH LUIIXOM CTEPUIIBHOTO Ma3Ka-TaMIlOHa,
MMCIIT OYHUINEHHS PAHOBOi IMMOBEPXHI BiJ] HAUIAIIKOBOTO
eKCymary. 3pa3Kd HAACWIANH OO0 MiKpoOioIoriaHoi
nabopaTopii B TPAHCIOPTHOMY CEPEIOBHIII Ta BUCIBAIU
Ha CTAaHOAPTHI MOXKUBHI CEpPEeIOBHINA IS BHILICHHS
crapimoKoKiB  (KpOB’SIHWH  arap Ta  CEJEKTHUBHI
cepenoBumia). Imenrudikamito S. aureus TPOBOAWIH 3a
KyJIBTYpaJIbHO-MOP(OIOTIYHUMH O3HAKaMH 3 MOAAIIBIINM
MIATBEPIKCHHAM CTaHIAPTHUMH (heHOTUTIOBUMU
TecTaMi. AHTHMIKPOOHY UYyTIHBICTH BH3HAYAIH IHCKO-
mudy3iiHIM ~ METOIOM;  METHIMIIIHOPE3HUCTEHTHICTh
(MRSA) ouiHIoBanM 3a YyTIHBICTIO 10 LE(OKCUTUHY SIK
cyporarHoro mapkepa [16, 17, 18].

OyHKLIOHATIBHY aKTUBHICT HEUTPOQLIIB OLIIHIOBAIN
3a  HCT-tectoM  (CHOHTaHHMM Ta  IHAYKOBaHHM)
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3 (QoromeTpruyHOIO  peecTpamield B ONTHYHHX
omuHMIIX [19] Ta 3a po3paxyHKOM (aromUTapHOTO
ingekcy [20].

B koxkHI 3 0OCTeXEHMX Tpyln HaMH BH3Ha4anacs
HOPMAJIBHICTh ~ PO3MOAINIEHHS. BapiaHT 3a KpUTEPisMU
Kolmogorov-Smirnov, Lilliefors test ta Shapiro-Wilk’s
W test. V pa3i HEBIANOBIAHOCTI KPUTEPISM HOPMAIILHOCTI
B KOXHIH TpyIi oOuucoBanucs 3HaueHHs Meniann (Me), i
noxuOku (m,, ), MiHiMaTbHe (Min), MakCHMMalIbHE 3HAYEHHS
(Max), 25-ii u 75-i nepuentuni nokasHukis (Q,-Q,,). s
OLIHKYU BIPOTIIHOCTI MIXKIPYIIOBHX BIIMIHHOCTE# Hamu OyB
BUKOpHUCTaHui TecT Mann-Whitney y He3B’I3aHUX TpyIL.

Jist  omiHKM MIHIMaabHOI KIIBKOCTI MAIli€HTIB
(po3mipy BUOIpKH) IpU BU3HAYCHHI JTAOOPATOPHUX JTaHUX
y xBopux Ha P/IBE Hamu OyB BHKOpHCTaHUI pO3paxyHOK
noTyxHocti BUOipku (power analysis), 3acHOBaHHWiI Ha
CTaTUCTUYHOMY METOJi BUOOpY po3mipy BHOipkH (sample

KniniyHa Ta npodinaktuyna meaunuHa, Ne 2 (48) /2026



TPOMA/ICBKE 3/]0POB’S]

size calculation) 3a nmomomororo mnporpamu G*Power
(Statistical Power Analyses for Windows; Ver 3.1.9.7).

Jist po3paxyHKy po3Mipy BHOIpKH TpH TOpIBHSHHI
cepenHix (t-tect) B mporpami G*Power Oynmu po3paxoBaHi
Taki JaHi: cepemHe 3HA4YCHHS IHAYKOBAHOI aKTWBHOCTI
B HCT-recri neiitpodini (Ox): 1a00paTOpHOTO MOKa3HUKA
MAIIEHTIB TPyNu 3 KoHTamiHarieo pan (201 Oxn), cepenHe

e G*Power 3.1.9.7

File Edit View Tests Calculator Help

3Ha4YEHHs LBOr0 JK MOKa3HWKa Y KOHTPOJBHIN TIpyri
(279 On), cranmaptHe BigxwieHHs (SD) mnoka3HuKa
(55 Ox ta 62 Ogp, BiAmoBiTHO), MiHIMANBHA 3HAYYIIA
pisanns (A\DeltaA) (1,55), Gaxkanuii piBeHb CTaTUCTUYHOL
sHagymocti (o = 0.05), mo Bimnosizae 95% moBipuoro
iHTEpBaTy, craTucTHYHA OTYXHIcTh (1-f = 80%; p > 0,80),
OyB 0OpaHHii TBOCTOPOHHIHN TECT.

Central and noncentral distributions Protocol of power analyses

cntical t = 2.03224

Test family Statistical test

1 tests b

Type of power analysis

Means: Difference between two independent means (Iwo groups) v

A priori. Compule required sample size - given o, power, and eflfecl size i

Input Parameters

Tail(s) Two o

Determine => Effect sized 1,55.
o err prob | U.UB_

Power (1- err prob) 1 U.BU_

Allocation ratio N2/NI 0.?.

PucyHok 3. Po3paxyHOK cTaTHCTHYHOI NOTY:KHOCTI Ta po3Mipy BuGipku.

Jns HemapaMeTpUYHHX JOCHTIDKeHbP HaMH Oyio
IOmaHO OO0 HeoOXimHoi KimbkocTi xBopux me 20 %.
Takum guHOM, HEOOXiqHOI BHOipKow it 1 rpymu € 25
TIAIIEHTIB, U1 2 TpymH — 18 mamieHTiB.

PE3YJIbTATH

ITpn ananizi darouurapHoi akTUBHOCTI MOHOIMTIB
kpoBi xBopux Ha PJIBE 0e3 konrtaminamii (1 rpyma)
Oy/I0 BCTAHOBJIEHO IIiJBUIICHHS BIJICOTKY MOHOIUTIB
(CD14") B xposi g0 10,8 = 0,2% (Q,-Q., = 9-13,1 %),
IO BIpPOTiZIHO MEPEBHUIIY€E MOKA3HUKHU IPYIH JTOHOPIB B 1,
2 pasu (9,1 £ 0,1%; Q,.-Q,, = 8,3-10,1 %; p < 0,003 3a
Mann-Yitni). [Ipun ananizi piBas monouurtis (CD14%)
y mnamientiB i3 PJIBE i3 XpoHi4HOIO OakrepiaibHOI0
koHTamiHamierwo S. aureus (2 rpyma) Hamu Oyio
BCTaHOBJICHO, IO B Il rpymi MHaii€HTiB Mae Micue

KniniyHa Ta npodinakrtnyna meaunnna, Ne 2 (48) /2026

Qutput Parameters

Noncentralily parameler 5 2.9580399_
Critical t 2.0322445.

Df 34

Sample size group 1 _ 21
Sample size group 2 | 15.

lotal sample size 36
Actual power 0.8195358.

BIpOTiIHE 3HIDKCHHS IBOr0 IoOKasHuka (6,5 = 0,2%;
Q,,-Q,, =4,65-9,35%), K 10 BiJHOIIEHHIO [0 TIOKA3HHUKIB
1 rpymu (p < 0,001 3a Mann-VYiTHi), Tak i piBaa CD14*
noHopiB (p < 0,002 3a Mann-YiTHi) (Tabm. 1).

AHamizytoun (GarornuTapHy aKTHBHICTh HEHTpOdiniB
HaMH BCTaHOBJICHO, IO B 1 rpymi BinOyBaeThcsl 3pOCTaHHS
ciontaHHoi akrtuBHOcTi mux kiitmH B HCT Tecri no
107 £ 1,2 On (Q,-Q,; = 87-134 Opn), mwo BiporiaHo
MepeBuIIye mel mokasHuK rpymu noHopiB 98 + 1,1 Of
(Q,-Q,, = 84,5-109,5 Om) (p < 0,045 3a Mann-VYirni).
IMpn anamizi mnoka3HWKIB 2-1 Trpymu i3 HAasBHICTIO
XpOHIUHOI KOHTaMiHauii paH S. aureus OyJO BHU3HAYEHO
BipOTiZHE 3HIDKEHHS pIBHA CIIOHTAHHOI aKTHBHOCTI
neltpodinie go 87 + 1,2 Ox (Q,-Q,, = 63-99 On) no
BIJJHOILIEHHIO J10 oka3HuKiB 1 rpymu (p < 0,033 3a MaHn-
VirtHi) ta qoHopis (p < 0,001 3a Mann-YirHi) (puc. 3).
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Tabnuys 1
Moka3HukM harouUTapHOi aKTMBHOCTI HEMTPOhiNiB Ta MOHOLMTIB KpoBi y xBopux Ha PLIBE npu HasBHOCTI Ta
BifACYTHOCTi XpOHi4HOI KOHTaMiHauLii paH S. aureus

PJBE 6e3 6akTepia/ibHOL PABE 3 XpOHITHOI0
JloHOpH . oo 6aKTepia/IbHOK KOHTaMiHALi€I0
Iloka3HUKU _ KOHTaMiHanii (n=31) _
(n=32) (1 rpyna) S. aureus (n=44)
Py (2 rpyna)
9.1+0,1 10,8 £0,2° 6.5+02#%
+ 0, Lo - e Maw —— V& TT
Mounouutn/makpodaru (CD14%), % 83-10.1 9-13.1 4.65-9.35
HCT-tect HeiiTpodinis) 98 £ 1.1 107 + 1.2* 87 £ 1.2*#
CIOHTaHHA aKTHBHICTbH, ONITHY. OJI. 84,5-109,5 87-134 63-99
HCT-tect HeliTpodinis): 256,5+0.8 280+ 1.9 208 +2.6'#
IH1yKOBaHA AKTHBHICTh, ONITHY. OJI. 243,0-267.5 257-325 158-265,5
Parowmirantuii ek 2.6+0,1 2.7+0,1 1,5+0.1'#%
i A 2,25-2,9 24-34 0,7-2,15

[TpumiTka: B 4ncenbHUKY BKazaHa MeJliaHa 3HAYeHb Ta CTaHIApTHA MOxuOKa Memianu (Metm, ), B 3HAMEHHMKY — 25-if i 75-i
HepLEHTHII NToKasHUKiB (Q,,-Q..).

B Tabumui no3Havkoro:

* — BU3HAa4YeHa BipOTigHA BIAMIHHICTh Bi/I HOKAa3HHKIB JOHOPIB 3a pe3ybTaTaMy HellapaMeTpiuaHoro aHanizy Mane-YiTHi (p < 0,05),
 — BU3HAYeHa BipOriJHa BiAMIHHICTh BiJl IOKa3HHKIB JIOHOPIB 3a pe3y/braTaMy HerapaMmeTpudHoro ananizy Maus-YirtHi (p < 0,005),
# — BiporigHa BinMiHHICTE 32 ManH-YiTHI (p < 0,001) Bix noka3uukis rpynu xBopux Ha P/IBE 6e3 GakrepianpHOi KOHTaMiHaMii paH
S. aureus.

x)

YTES (CD14 %)
=
I

=

MCNC
@

a Median
O 25%-75%
1 GROUP 2 GROUP DONORS T Min-hax

Pucynoxk 4. Piens monouutis (CD14%, %) B rpynax xsopux Ha P/IBE i3 nasiBHicTIO Ta BigcyTHicTIO XpoHiuHOi KOHTaMiHaWil paH S. aureus.
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o Median
20 0 2 5%-7 5%,
1GROUP 2 GROUP DOMORS T Mi-Max

Pucynoxk 5. CnonranHa aktuBHicTh HeliTpodinie B HCT-tecti B rpynax xsopux Ha PJABE i3 HasBHicTIO Ta BiacyTHicTIO XpoHiuHOi
KOHTaMiHauii paH S. aureus.
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[Tpn BU3HAUEHHI CIPOMOXKHOCTI HEHTPOQLIIB 1100
Hamu OyJO BCTaHOBJEHO, L0 IHAYKOBaHa aKTHBHICTh
IUX KITUH B 1-if rpymni nepeBHINye MOKa3HUKU IOHOPIB
(280 + 1,9 Op; Q,.-Q,, = 257-325 On; 256,5 + 0,8 Op;
Q,-Q,, = 243,0-267,5 On, signosigHo) (p < 0,001 3a

Mann-YitHi). Ilpu chiBcTaBieHHI piBHSI 1HAYKOBaHOT
aKTHBHOCTI HeWTpodiniB 2- rpynu 13 HasBHICTIO
koHTaminauii (208 + 2,6 On, Q,-Q,, = 158-265,5 On)
Mae Micle BIpOTiJJHE 3MEHIICHHS LbOr0 MOKa3HHKa
y criBcrasinenHi i3 1 rpymnoto (p < 0,001 3a ManH-YiTHi)
Ta rpymoto goHopis (p < 0,003 3a Maunn-VYirHi) (puc. 3).

400

350

250
a

200

a00 I
J

MBT test \neutroph 1s): Irduced cplica censty

150
100

o Median

a0

1GROUP

2 GROUP

L125%-75%

DONORS 1 Min-Max

Pucynok 6. Inpykxoana akrtupHicTh HeiiTpodiniB B HCT-tecti B rpymax xopux Ha PJABE i3 HasiBHicTIO Ta BiacyTHicTIO XpoHiuHOi

KOHTaMiHauii S. aureus.

Amnarnizytoun (arouurapHuii iHZIeKC (@)
HeltpodiniB y xBopux Ha PJBE 1 rpymm 0e3 o3Hak
OakTepiaJibHOT KOHTaMiHauii OyJl0 BCTaHOBJEHO, IO
el MOKa3HMK HE Ma€ BIPOTIAHHUX BiIMIHHOCTCH Bif
3Ha4eHHs Ipymu JoHopis (2,7 + 0,1; Q,-Q,, = 2,4-3,4;
2,6 £ 0,1; Q,-Q,, = 2,25-2,9 Bignosinno; p > 0,451 3a

Mann-YitHi). [lpu HasBHOCTI XpOHIYHOI KOHTaMiHamii
pan S. aureus (2 Tpyma) Mae Micle 3HHKCHHS
@I (1,5 £ 0,1; Q,-Q,5 = 0,7-2,15), sixe BipOriaHO MeHIIE
BEJIMYMH, i rpynu JoHopis (2,6 + 0,1; Q,-Q_ = 2,25-2,9;
p < 0,001 3a Mann-VYirHi), i 1 rpynu xBopux (2,7 + 0,1;
Q,-Q,5=2,4-3,4; p < 0,001 3a Maun-VYirni) (puc. 4).
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>
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Pucynok 7. ®@aronurapnuii iniexc B rpynax xsopux Ha P/IBE i3 HasiBHicTIO Ta BigcyTHicTIO XpoHiuHOi KoHTaMiHawii S._aureus.

Jani HamMu OyB HpPOBEOCHUN THUCKPUMIHAHTHHUUI
aHaji3 J1abopaTOpHUX IMOKa3HWKIB 1-i Ta 2-1 rpynu
xBopux Ha PIIBE. Byio BCTaHOBJICHO, 110 HANWOIIBIIHI
MDKTPYIIOBHH JUCKPpUMHHAHTHUN KoedimienT F mae
mokasuuk @I (F = 35,5; p < 0,001), mami — inayKoBaHa
akTuBHiICTH HeWTpodinie B HCT-tecti (F= 32.3;
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p < 0,001). MeHII0[0 MipOI0 JUCKPUMIHYIOTH TPYIH 13
HasIBHICTIO Ta BIACYTHICTIO KOHTaMiHaIii paH S. aureus
y xBopux Ha PJIBE Taki moOka3HWKH, SIK CIIOHTaHHA
akTuBHicCTh HedTpodinie B HCT-tecti (F= 32,3;
p < 0,01) Ta piBers MoHOIUTIB KpoBi (F=22,8; p < 0,01)
(puc. 3).
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PucyHnok 8. PiBenb AuckpumMinaHTHOrO Koedinienra F 1,151 rpyn 3 HasiBHICTIO Ta BiACYyTHiCTIO XpOHiuHOI KOHTamiHawii S. aureus.

ANCKYCIA
OTpuMaHi  pe3ynbTaTH  MiATBEPKYIOTb, IO
y xBopux Ha PJIBE d¢yHkuionansHuii craH KIITHH
BPOIDKEHOTO  IMYHITETy  CyTTEBO  3aJIeKUTh  BiX

MIKpOOIOJIOTIYHOrO CTaTyCcy XpOHIYHUX paH. BusiBinene
niaBuiieHHs vactku CD14" MoHOUMTIB Ta 3pOCTaHHs
CMOHTAaHHOT ¥ 1HJYyKOBaHOI aKTHBHOCTI HeHTpodiniB
y MaLi€HTIB Oe3 OakTepiaabHOT KOHTaMiHamii
Y3rODKYETHCS 3 KOHIICTIIIEI0 KOMIICHCATOPHOI aKTHBAIlil
¢aronyrapHoi JIAHKM Ha TJIi XPOHIYHOTO YIIKOJDKEHHS
LWIKIpH Ta MEPCHCTYIOUOr0 AaceNTHYHOTO 3arajieHHs.
Taki 3MiHM MOXYTh BimoOpakaTh MOOLTI3allil0 pe3epBiB
BPOJUKEHOTO  IMYHITeTy y BIANOBiAb Ha TOCTIHHY
TKaHWHHY JAECTPYKLII0 Ta MIKPOOHY EKCIO3HMIII0, IO
omucano npu PJIBE sk ckiamoBy cucTeMHOI iMYHHOT
JMCPErYJISILii.

Haromicte mpm XpoHiuHiH KoHTamiHamii S. aureus
BCTaHOBJICHO 3HIDKEHHS K KUIBKICHOTO MOKa3HHKa
CD14* moHonWTIB, TaKk i (yHKIIOHAJHHUX HapaMeTpiB
HEUTPOiTiB, BKIFOYHO 31 CIIOHTAHHOIO Ta 1HIYKOBAHOIO
aktuBHicTIO B HCT-tecti 1 QaronnTapHuM iHIEKCOM.
3MEeHIICHHS IHAYKOBaHOI AaKTUBHOCTI € 0COOJMBO
MIOKa30BUM, OCKUIBKM BilOOpaka€ 3HW)KEHHS 3aTHOCTI
J0 ajekBaTHOi MeTalboMiyHOI BIANIOBIAI HAa CTUMYIL.
e no3Bomsie mpumycTutd  (GOpMYBaHHS  (HEHOMEHY

(YHKIIOHAJIBHOTO BHCHAXEHHsS (haronuriB 3a YMOB
TpUBANOl AHTUTEHHOI CTUMYMSMII Ta MEepCHCTEHIIT
MaTOTEHY.

CyuacHi JaHi CBig4aTh, IO MIKpoOioTa XpOHIYHHX

pan mpu PIBE  xapakTepu3yeTbCs  pEAYKIIEIO
pI3HOMaHITHOCTI Ta  [IOMIHYBaHHSM  CTa(iJIOKOKIB,
30KkpemMa S. aureus, TpPUIOMY KIIiHIYHA TDKKICTh

Kopentoe 3 OakTepialbHUM HAaBAaHTAKEHHAM 1 MpodiisaMu
iMmyHOJoriuHOi pe3ucTeHTHOCTI. llepcucTyroui BapiaHTH
S. aureus, ajmanToOBaHi MO0 MIKIPHOTO MiKpPOOTOUYEHHS,
30aTHI MOJIYJIIOBaTH MICIIEBY Ta CHCTEMHY IMyHHY
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BIJMOBib, MIATPUMYIOUYM Hee(EKTUBHE  3arajeHHs.
VY 1mpoMy KOHTEKCTI 3HIDKCHHS (ParomuTapHOTO iHIEKCY
no 1,5 £ 0,1 y marieHTiB i3 XpOHIYHOI KOHTAMiHAIIEIO
MOXe BimoOpakaTh MOPYIICHHS 3aBEpIIANbHUX ETalliB
¢arorurozy Ta OAKTEPHLUIHUX MEXaHI3MiB, IO CIPHE
MepCUCTEHIIT 30y JHHKA.

OTpuMaHi AaHi TaKoX Y3rO/DKYIOTHCSI 3 KOHIICTIIIEI0
a0epaHTHOTO PEeKPYTHHTY Ta TUCPETYIALI] JeHKOIUTapHOT
BiAMOBiNI mnpu XpoHiuHux panax PJIBE. Tpusana
CTUMYIISIS HEHUTPOUTiB y 30HI YIIKOMKECHHS MOXKE
NPU3BOAMTH 10 iX (YHKIIOHAIGHOTO BHCHa)KCHHS,
MeTaboniuHol MUCYHKIIT Ta 3HMXKEHHS 30aTHOCTI 10
okcumatuBHOrO BHOYXy. 3meHmeHns CDI14% xiitun
y mnepudepryHii KpoBi NpH XPOHIUHIM KOHTaMiHamii
Moe OyTH TIOB’s3aHE K i3  IIePEepO3IOALIOM
MOHOLIMTAPHOTO TyJdy B OCEpPENOK 3amajieHHs, Tak
1 3 MpUTHIYEHHSM IX MPOIi(epaTHBHOTO MOTEHIATy Mij
BIUIMBOM XPOHIYHOTO 1H(EKIIIHOTO Mpo1ecy.

BaxiameBuM € Te, moO 3a  pe3ynsraramu
JUCKPUMIHAHTHOTO aHaIi3y came (haroruTapHui iHIEKC Ta
IHIyKOBaHa AKTUBHICTH HEHTPO(DLIIB MPOIEMOHCTPYBAIH
HaWBUIy  MDKIPYNOBY  pO3AUIBHY  3marHicTb.  lle
MAKPECITIoE IX MOTEHIial K (PyHKIIOHAIFHIX MapKepiB
XxpoHiyHoi KoHTamiHauii S. aureus mnpu PJIBE. Ha
BiIMiHy Bij 0a3anpHOI aKTHBAIl, III0 MOXKE BimoOpaXkaTi
HecrienuQiyay 3anajbHy PEakiliio, IIOKa3HUKH Pe3epBy Ta
e(eKTHUBHOCTI (aronuTody OUTHII YYyTIMBO PearyrTh Ha
CTaH IePCUCTEHLi TAaTOreHy.

TakuM 9HHOM, pe3yNBTaTH AOCITIIKEHHS JO3BOJIOTH
PO3LIIAIaTH XPOHIUHY KOHTaMiHAIio S. aureus HE JIMIIC
SIK JIOKATBHAN MIKpOOioNOTiyHMi (DeHOMEH, a SIK YMHHHUK
CHCTEMHHMX 3MiH BpomkeHoro imyHnitery npu P/ABE.
Businene 3HMKEHHA (HarolUTapHOTO pe3epBy Moxke OyTH
OIHMM i3 MEXaHi3MiB MIATPUMaHHS XPOHIYHOTO PAHOBOTO
MPOLIECY Ta MEPEIIKOKAHHS HOro e()eKTHBHOMY 3arO€HHIO.
[Nomamemr HOCTiHKEHHS AOUUTEHO CHPsIMyBaTH Ha aHai3
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METa0OMIYHUX Ta UUTOKIHOBMX YHHHHKIB, IO MOXYTh
MOJTYJIFOBaTH aKTHUBHICTH (haroiuTiB y xBopux Ha P/IBE.

BMCHOBKMU

1. ¥ =xBopux ©a PIBE ©0e3 OakrepianpHOl
KOHTaMiHamii BCTAHOBJIEHO BipOTiTHE TiIBUIIICHHS YaCTKU
CD14* moHomwuTiB y nepudepuynii kposi 1o 10,8 = 0,2%
(Q,Q,:: 9,0-13,1 %) nmopiBHAHO 3 JOHOpaMH —
9,1 £0,1 % (Q,—Q.: 8,3-10,1 %; p < 0,003), mo moxke
BiToOpakaTh KOMITCHCATOPHY aKTHBAIIF0 MOHOIIMTapHOI
JAHKU iMyHiTeTy. BomHOYac y mamieHTIB i3 XpOHIYHOIO
KOHTaMiHamielo S. aqureus BiO3HAYCHO [OCTOBipHE
3HWKEHHA IBOTO TOKasHMKa 1o 6,5 = 0,2 % (Q,—Q,:
4,65-9,35 %) gk BimHOCHO Tpynu Oe3 KOHTaMiHAIll,
Tak i goHopiB (p < 0,002), mo MoXe CBITUUTH IIPO

(yHKIIOHATPHE  BHCHaXEHHS  abo  Iepepo3Iomia
MOHOLIUTAPHOTO IYJLY.

2. Y xBopux Ha PJIBE 0e3 0akrepiaiabHOT
KOHTaMiHallil CHOHTaHHA  AaKTUBHICT  HeHTpodiIiB

y HCT-tecti cranoBmma 107 = 1,2 Ogn Qs Q.
87-134 Op), w0 BIPOTITHO MNEPEBHUILYBAIO MMOKA3HUK
monopis — 98 + 1,1 On (Q,;—Q,5: 84,5-109,5 Op;
p < 0,05), o MOXe CBIUUTHU MPO PEAKTHUBHY aKTHBAIIiIO
HelTpodinie HaromicTs npu XpoHiyHIA KOHTamiHaIil
S. aureus neii pienb 3HWKyBaBcs 10 87 + 1,2 On (Q,—
Q,5: 63-99 On), w0 Oy/10 TOCTOBIPHO HUKYMM MOPIBHAHO
3 1 rpymoro Ta monopamu (p < 0,05). Lle moxe Oytu
03HaKOI (PYHKIIOHAJILHOTO BHCHRXXEHHS HeHTpodiniB
a00 CBIAYCHHSM IMOPYIICHb OKCHIATHBHOIO METabO0Ii3My
LUX KIITHH.

3. YV xBopux Ha PJIBE 0e3 OakrepianpHOT
KOHTaMiHalii  iHIyKOBaHa aKTUBHICTH  HeHTpodiniB
y HCT-tecri cranosuna 280 + 1,9 On (Q,.—Q,,: 257-325
On) 1 BipoOrigHO IIEepeBHINyBala MNOKAa3HUK JIOHOPIB —
256,5 + 0,8 On (Q,.—Q.,: 243,0-267,5 Om; p < 0,001),
IO CBIAYMTH IPO MiABUINEHUH pe3epB OKCHUAATHBHOI
BimmoBini. BomHOowac mpWM  XpOHIYHIA KOHTaMiHAI1
S. aureus 1ell MoKa3HUK 3HIKYBaBcs 10 208 + 2,6 On
(Q,;—Q,,: 158-265,5 Ox; p < 0,003 mono 06ox rpym), mo
BiJjoOpakae BHCHa)KEHHS (PYyHKLIOHAJIFHOIO MOTEHIiay
HEUTPOINIiB Ta 3MCHIICHHS IX 3MaTHOCTI O aJleKBaTHOI
MeTa0oJIIYHOT aKTHBALlii.

4. 3a pesympraTaMH IUCKPUMIHAHTHOTO aHANI3y
BCTAHOBJICHO, IO HAWOUIBIIy MIXTPYHOBY PpO3ILIbHY
3matHiCTh Mae (arommrapanii  iHmekc (F = 35.5;
p < 0,001), mami — iHgykOBaHa aKTUBHICTH HEHTpodimiB
y HCT-tecti (F = 32,3; p < 0,001). Menmmuii, mpote
CTaTUCTUYHO 3HAYYIINA BHECOK y MU(EpEeHIlianio TPy
BHOCSITh CIIOHTaHHA aKTHBHICTH HeWTpoodimis (F = 32.3;
p <0,01) ta piBers mono1mTIB KpoBi (F = 22,8; p < 0,01).
TakuM dYWHOM, HaAWOUIBII YYyTIMBHMH MapKepamu
HAsSBHOCTI XpOHIYHOI KoHTaMmiHamii S. aureus npu PJIBE
€ TIapaMeTpH, 10 BiZoOpakaloTh pe3epB Ta e(heKTUBHICTH
(aronnTo3y, TOmi SK TOKAa3HUKM Oa3aidbHOI aKTHBAMii
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Ta MOHOLMTApHOI JIAHKH MAlOTh JIOJaTKOBE, ajleé MEHII
BUpPaXEHE AUCKPUMIHAHTHE 3HAUCHHS.

Ilepcnexkmueu nooansvuiux docnioxcens. Ilonanpmri
JOCIIJPKEHHST MaloTh OyTH CIIpSIMOBaHI Ha ITPOCIIEKTHBHI
CTIIOCTEpEKEHHS 13 WITKOIO CTpaTHUQiKaIli€elo XBOpUX Ha
PJIBE 3a TspKkicTiO mepeliry Ta XapakTepoM MiKpoOHOi
KoHTaMmiHamii pad. JIOHUIBHO OIMHUTH PUYHUHHO-
HaCNiOKOBI 3B’si3km MikK piBHeM 25(OH)D, depuruny,
npo3ananbHux iHTepneikinis  (IL-6, IL-1B, TNF-a)
Ta (QYHKIIOHATGHUMH TIOKa3HWKaMu  (harommrapHoi
aKTHBHOCTI HEWTPO]IIIB 1 MOHOIMTIB 13 ypaxyBaHHIM
MapKepiB CHCTEMHOIO 3amajJeHHs W HyTPUTUBHOIO
crarycy. [lepcnektuBHUM € (HOpMyBaHHS IHTETPOBAHHX
IMyHOMETa0OIYHIX ~ aNTOPUTMIB i3 BUKOPUCTAaHHIM
JAaHUX KIIHIYHUX PEECTpPiB 1 METOAIB MAIIMHHOTO
HaBYaHHSI Uil  MOOYHOBM MOjeNedl  MpPOTHO3yBaHHS
iHpeKitHnX ycKiIagHeHb. JIOMiNbHO BIPOBAKYBaTH
IU(pOBUII MOHITOPHHT CTaHy paH i KIIHIYHOI AMHAMIKA
3 METOI0 PaHHbOIO BHSBJICHHS 3aroCTpeHb Ta OILHKU
e(eKTHBHOCTI Kopekii nedinury BiTaminy D i mopymieHb

oOMiHy 3aimiza. BaxiauBo 3a0e3neuuTH  BKIIOUCHHS
MAIliEHTIB  PI3HOTO BiKy Ta COMIANBHOTO CTaTycy
3 JOOTPHUMAHHSIM €THYHHX [NPHUHIHUIIB JOCTYMHOCTI

JMiarHOCTUKH W JikyBaHHs. OdikyBaHUM PpPe3yJbTaToOM
Ma€ CTaTh po3poOKa KIIIHIYHO NPUIATHUX AalTOPUTMIB
MEPCOHAII30BaHOrO  BeleHHS  xBopux Ha  PIIBE
3 ypaxyBaHHSIM METa0OJIIYHUX Ta 3alalbHIX OioMapKepiB
CHPOBATKH KPOBI.

AOTPUMAHHA ETUMHUX HOPM

JlocmimKkeHHs OyI10 CXBaJICHO Kowmicieto
3 OloMemWuHOi eTHKM  HarioHagbHOro  MEIMYHOTO
yHiBepcutery iMeHi O. O. boromonblst Ta HMPOBOIHIOCS
BINIOBITHO [0 TPUHIMIIB  OIOCTHKH, BHKIAICHUX
y lenbcincpkiit aexnapaitii «ETHYHI MPUHIUNN METUYHUX
JOOCHDKeHb 3a yd4acTio Jmomei» (1975), sxa Oyma
nepersiHyTa 'y 2000 pori; «3aranbHil Aeknmaparii mpo
Oioetnky Ta mpaBa monuan» (FOHECKO); ta KonBeHuil
Pamm €Bponm mpo mpasa moguHN Ta OlomemummHy (2007);
a takox Pexomennauisx Kowmitery 3 Oioeruxu Ilpesmaii
Hamionanmsroi akanemii MemmgHnx Hayk Ykpainm (2002).
VYei yuacHuku Oynu  TOBHICTIO IpoiH(OpPMOBaHI TPO
JIOCIIJDKEeHHS1, Ta iXHs MUCchMoOBa iH(pOpMOBaHa 3rozia Oysa
OTpPHMAHa JI0 MOYATKY JIOCIiPKSHHSI.

VYei  MeToOM — JIOCTIDKCHHS — 3aCTOCOBYBAJIHCS
BIJITIOBIZTHO 10 BCTAHOBJCHUX PCKOMCHIAINA Ta MPaBHII.
BimmoBimHo m0 HOpM KoH(imeHmiWHOCTI, Yyci maHi
Oynu 3i0paHi aHOHIMHO Ta OOpOOJEHI 3 JOTPUMaHHIM
YUHHOTO 3aKOHOABCTBA MLIOJ0 3aXHCTy HEPCOHAIBHUX
JaHUX, BKIIOYAalOYM 3arallbHUH periaMeHT 3aXHcCTy
naaux (GDPR), mis 3a0e3medeHHs 3aXHCTy OCOOHCTOT
inpopmamii. VYcsa  iHdopMmamis — BHKOPHCTOBYBajacs
BUKJIIOYHO B paMKax LbOro JOCTIDKEHHS Ta Oyna
y3arajJbHEeHa JJIs MOJANBIIOT0 aHATI3Y pe3yIbTaTiB.
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/Jlexnapauia euxopucmanua zenepamugnozo LI
y niozomosuyi pykonucy

Y  miii poOOTI  IUTYYHHWI  IHTENEKT  He
BUKOPUCTOBYBABCSI JJIsl TeHepallii TeKCTy, aHaii3y JaHuX
a00 CTBOpEHHS 300pakeHb. YBECh KOHTCHT IiATOTOBICHO
aBTOpaMH, 5Ki HECYTh BiIIMOBIJANBHICTh 33 TOYHICTB,
OPUTIHANBHICTh Ta JOTPUMAHHS CTUIHHUX CTAHIAPTIB.

Oomerrcennsn 00CnioIceHns

Jlane JOCHiKeHHS Mae€ IIEBHI  METOHOJIOTiYHI
OOMEXEHHS, SKi CIiJ BpaxoByBaTH IIPH IHTEPIIpETaIlii
pesyinsraris. [lornepednnii oTHOIEHTPOBHH TM3aiiH 0OMEKYE
MOXJIMBICTh ~ OI[IHKMA  MPHYMHHO-HACIIIKOBHX 3B SI3KIB
i MOXKE IEBHOI MipOI BIUIMBATH Ha Yy3araJbHIOBAHICTh
orpuManux  JgaHux. OOcar  BuOipkM, siKuli  OyB
pO3paxoBaHMH i3 BHKOPHCTaHHSAM AaHANI3y IIOTY)KHOCTI,
Moke OyTH HEIOCTATHIM JUIsl BUSIBJICHHS MEHII BUPAKCHHX
MaToreHeTHYHNX  (akTopiB.  BKiIOUeHHS — TAIli€HTIB
i3 CreniajizoBaHOrO0 LEHTPY CTBOPIOE  TOTEHILIHHUNA
pusuk selection bias. Bukxopucrani naboparopHi MeTonu

(HCT-tect, BuznHauennss CD14") BigoOpakaioTh OKpeMi
(yHKIIOHANIbHI  XapakTepucThku  QarormTiB. [lomanbri
0araToleHTPOBI POCHEKTUBHI JTOCIIDKEHHS 3 PO3LIMPEHUM
IMyHOJIOTTYHMM MPO(MUTIOBAHHIM CIIPUSATHUMYTh YTOYHEHHIO
Ta MATBEP/KEHHIO OTPUMaHUX PE3YJIbTaTIB.

®IHAHCYBAHHSA TA KOH®NIKT IHTEPECIB

JocnmimkeHHsT HE  OTPHUMYBAJIO  30BHIIIHBOTO
¢inancyBaHHSA. ABTOPH 3asBILIIOTH TIPO  BIICYTHICTH
koH(DiKTY iHTepeciB WM (QiHaHCOBHX iHTepeciB. Bci
ABTOPH JIaJIH 3TOY Ha IMyOIIKAIifO IEOTO PYKOIIHCY.

BHECOK ABTOPIB

Tony6oBcbka O. AATF
Denoperp €. ABP
CoymaBo Mykxepku®

Ilincekuii JI. J1.6:P
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Abstract

PHAGOCYTIC ACTIVITY PARAMETERS OF NEUTROPHILS AND MONOCYTES IN PATIENTS WITH EPIDERMOLYSIS
BULLOSA WITH CHRONIC S. AUREUS WOUND CONTAMINATION
Olha A. Holubovska', Yevheniia A. Fedorets', Soumavo Mukherjee?, Leonid L. Pinsky"

Bogomolets National Medical University, Kyiv, Ukraine
ZAlnylam Pharmaceuticals, Cambridge, MA, USA

Aim. To evaluate the phagocytic activity of peripheral blood neutrophils and monocytes in patients with recessive
dystrophic epidermolysis bullosa (RDEB) with chronic Staphylococcus aureus wound contamination.

Materials and methods. A cross-sectional study was conducted. Group 1 (without contamination) included
31 patients; Group 2 (chronic S. aureus contamination) comprised 44 patients. Inclusion criteria were age 18-60 years,
clinically confirmed RDEB, chronic wounds lasting > 3 months, and written informed consent. Patients with
decompensated diabetes mellitus, acute systemic infections, or wounds of < 3 months’ duration were excluded.
Results. Patients with chronic contamination demonstrated a significant decrease in CD14* monocytes - 6.5+0.2%
(Q25-Q75: 4.65-9.35%) compared with Group 1 (p < 0.001, Mann-Whitney test) and healthy donors (p < 0.002,
Mann-Whitney test). Spontaneous neutrophil activity decreased to 87 + 1.2 AU (Q25-Q75: 63-99 AU; p<0.002).
Induced activity in the NBT test was 208 + 2.6 AU (Q25-Q75: 158-265.5 AU) and was significantly lower than in
Group 1 (p < 0.001) and donors p < 0.003). The phagocytic index (PI) declined to 1.5 + 0.1 (Q25-Q75: 0.7-2.15), which
was significantly lower than in donors (2.6 + 0.1; Q25-Q75: 2.25-2.9; p < 0.001) and Group 1 (2.7 + 0.1; Q25-Q75:
2.4-3.4; p < 0.001). Discriminant analysis revealed the highest intergroup discriminative capacity for PI (F = 35.5;
p < 0.001), followed by induced neutrophil activity (F = 32.3; p < 0.001); spontaneous activity (p < 0.01) and
CD14" level (F = 22.8; p < 0.01) showed a smaller but significant contribution.

Conclusions. In patients with RDBE without contamination, an increase in CD14" monocytes (10.8 = 0.2% vs.
9.1 £ 0.1%; p < 0.003), spontaneous (107 + 1.2 U; p < 0.045) and induced neutrophil activity (280 + 1.9 U; p < 0.001)
was detected, which reflects reactive activation of the phagocytic link. In chronic S. aureus contamination, a decrease
in CD14* (6.5 + 0.2%; p < 0.002), spontaneous (87 + 1.2 U; p < 0.033) and induced activity (208 + 2.6 U; p < 0.003)
was detected, which indicates functional depletion of neutrophils. The highest discriminant ability is possessed by FI
(F =35.5; p<0.001) and induced activity (F = 32.3; p < 0.001). Chronic contamination is associated with a decrease in
the reserve and efficiency of phagocytosis.

Keywords: recessive dystrophic epidermolysis bullosa, phagocytosis, Staphylococcus aureus
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SYSTEM GUIDES AS THE KEY TO CHANGE: GROUNDED THEORY
OF EXPERIENCES OF FAMILIES AND CHILDREN WITH MENTAL

HEALTH ISSUES

Klaudie Némeckova, Alena Hricova

University of South Bohemia Ceské Budgjovice, Czech Republic

Abstract

Introduction. Supporting children and adolescents with mental illness in the Czech Republic is hampered
by a fragmented care system, long waits and weak inter-institutional coordination. From the viewpoint
of social work and social medicine, a guide is crucial for continuity of care, empowerment and active
participation of families.

Aim. To examine how the presence or absence of a guide shapes families’ ability to navigate services,
stabilise their situation and access resources, and to propose a theory-based model underscoring
the systemic importance of this role. The study was funded by the University of South Bohemia
(GAJU 133/2024/S) and approved by the ZSF JCU Ethics Committee (No. 018/2023).

Materials and methods. Qualitative grounded theory study drawing on 46 in-depth interviews with
children aged 11-18 with mental disorders, their parents and social workers. Open, axial and selective
coding identified key meanings and relationships informing an emergent model centred on the guide.
Results. Without a guide, families reported heightened emotional distress, disorientation and stigma,
exacerbated by systemic fragmentation and poor coordination. With a guide, orientation improved,
parental competence strengthened, trust in services increased and continuity of care became more likely.
A paradigmatic process model describes movement from crisis to stabilisation through guided support
and inter-agency linkage.

Conclusions. The guide is not an ancillary add-on but a pivotal mechanism that reduces isolation,
restores trust and promotes mental well-being. Institutionalising and supporting this role - together with
continuity and interdisciplinary coordination - should be a priority for child mental health policy and
practice in the Czech Republic.

Keywords: mental health, children and adolescents, social work, guide, case management,
continuity of care, grounded theory, Czech Republic

INTRODUCTION

The provision of support for children with
mental health issues and their families necessitates
a comprehensive, coordinated and sustainable care
system. The starting point for effective intervention is
continuity of care, which has repeatedly been shown to
be a key factor influencing health outcomes, stability
and overall quality of life for families. Research has
demonstrated that consistent and reliable care, particularly
during the transition from child to adult services, can
mitigate the likelihood of acute hospitalisation and
enhance families’ capacity to navigate the healthcare

KniniyHa Ta npodinakrtnyna meaunnna, Ne 2 (48) /2026

system [1]. Conversely, disruptions in continuity, caused
for example by a change of provider or institutional
transition, have been shown to lead to a deterioration in
health and a breakdown in support relationships [2, 3].

The primary challenges to maintaining continuity
predominantly encompass the fragmentation of the
system, the wvariability of health insurance, frequent
changes in the child’s placement, and inadequate
coordination between health, social, and educational
services [2, 4]. In many cases, parents themselves assume
the role of care coordinator, a situation which frequently
results in feelings of isolation and overload [2]. In the

145



MEZIMYHA IICHUXO0JIOI'IA

contemporary support system, a notable progressive and
innovative element is the role of the guide, also known
as the peer support worker. These workers utilise their
personal experiences with mental health issues (or the care
of a child) to provide emotional support, practical advice
and, most importantly, hope and understanding. Their
unique position affords them the ability to build trusting
relationships with families, guide them through the
system, and help them cope with difficult situations [5].
The work of these organisations is closely linked to the
recovery model, with a focus on providing support to
individuals as well as on cultivating a more widespread
culture of change within the system.

The transformative potential of family peer
support is particularly pronounced. Parents who have
themselves experienced caring for a child with mental
health difficulties often become agents of change. They
share their experiences with other families, connect
different segments of services, and contribute to the
creation of a supportive environment [6]. The role of these
institutions in developing value-based alliances between
families and institutions is also significant [7].

In the context of family adaptation, research
findings indicate that families typically undergo phases
of uncertainty, deliberation, and eventual acceptance,
striving to achieve a balance between caring for the
child and fulfilling their own needs [8, 9]. The family’s
strategies can be categorised as follows: the establishment
of boundaries, vigilance, the enhancement of assets,
and, in certain cases, defensive or coercive tactics in
response to overload [10]. The empowerment of parents
has been identified as a pivotal strategy in overcoming
systemic barriers, including but not limited to inadequate
access to services and stigmatisation [11]. Programmes
that are designed to enhance the parental role have
been shown to have the greatest impact when they are
supported by organisational leadership, have qualified
and motivated staff, and are able to adapt to the specific
needs of families [12, 13]. Across the system, it is
evident that authentic change necessitates inter-agency
collaboration, structural support, and a flexible approach
to the local context. The implementation of such policies
is complicated by cultural and institutional differences, as
well as the absence of uniform standards. It is therefore
necessary to work simultaneously at the policy, service
and community levels [13, 14].

The insights indicate that the provision of support
for families with children experiencing mental health
issues cannot be regarded as a task to be undertaken
by individual actors. Rather, it is imperative that this
support is grounded in a systemic, family-oriented and
participatory approach. Such an approach would empower
these families to better cope with challenging situations
and enhance the quality of life for all members of the
household.
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AIM

To examine how the presence or absence of a guide
shapes families’ ability to navigate services, stabilise their
situation and access resources, and to propose a theory-
based model underscoring the systemic importance of this
role. The study was funded by the University of South
Bohemia (GA JU 133/2024/S) and approved by the ZSF
JCU Ethics Committee (No. 018/2023).

MATERIALS AND METHODS

The present study was conducted using a qualitative
design and the grounded theory method. The objective
of the current study was to develop a theoretical model
of the experience of support, barriers and change among
children with mental health difficulties and their families,
including the perspective of social workers. The selection
of grounded theory was made on the basis of its capacity
to reveal underlying processes, patterns and relationships
directly from field data, thereby enabling a more profound
comprehension of complex experiences across system
actors. The research sample comprised 46 in-depth
interviews with three distinct groups of informants:

+ Children and adolescents with mental health issues
(n = 33) (aged 8-18, predominantly girls, various diagnoses
including anxiety, eating disorders, suicidal tendencies, etc.).

* Legal guardians (parents) of children with mental
health issues (n = 3)

» Social workers working in the field of child and
youth care (n = 10)

The selection of informants was deliberate, with
a view to ensuring a comprehensive coverage of various
models of support, types of mental health issues and
different regions of the Czech Republic.

The data presented herein was collected through in-
depth interviews conducted according to a pre-prepared
script, which was designed based on relevant literature
and pilot interviews. The interviews concentrated on
areas of difficulty, experiences with seeking and obtaining
help, barriers and sources of change, cooperation between
institutions, and reflections on needs within the system.
The interviews were conducted in a secure and private
setting, with adherence to ethical principles, and the
consent of legal guardians was obtained.

All interviews were recorded and subsequently
transcribed verbatim.

Data analysis

The analysis was conducted in three phases
according to the principles of grounded theory:

1. Open coding:

The texts were divided into meaningful units, which
were then assigned codes that captured the essence of the
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message. The coding was performed manually, with the
support of qualitative analysis software.

2. Axial coding:

The codes were then grouped into higher categories
and subcategories according to similarity and relevance
to the research questions. The relationships between
categories were identified (e.g., facilitating and impeding
factors of change, system influence, importance of key
personnel, etc.).

3. Selective coding:

Following a comprehensive analysis of all interview
transcripts, a central category was identified, and
a conceptual model was formulated that incorporates key
dimensions of experience across various groups. Theoretical
saturation was achieved by repeatedly comparing new
interviews with existing categories and themes.

The analytical validity of the study was strengthened
by triangulation of data (comparison of statements across
groups), team consultations, and repeated code review.
A selection of illustrative quotes was made in order to
represent the breadth and depth of the findings.

All procedures were approved by the Ethics
Committee of the Faculty of Health Studies, Jan Evangelista
Purkyné University in Jindfichtiv Hradec, No. 018/2023.
Participation in the study was anonymous and voluntary.
Written informed consent was obtained from all participants
and, where necessary, from their legal guardians.

Limits

Notwithstanding the fact that the study provides
a comprehensive insight into the experiences of children
with mental health issues, their families, and social
workers in the Czech care system, it is imperative to
consider several significant limitations that may have
a bearing on the interpretation and generalisability of the
findings. The primary constraint pertains to the dimensions
and composition of the research sample. The majority of
respondents were children and adolescents, with only
a relatively low proportion of parents participating. This
may have implications for the complexity of the family
perspective and the degree of triangulation of data from
different angles. Concomitantly, it can be hypothesised
that families who were willing to participate in the
research may have been more active or motivated to seek
support than the general population, which may lead to
a certain selection bias. A further limitation pertains to
regional restrictions, with respondents predominantly
originating from selected regions of the Czech Republic. It
is acknowledged that these regions may exhibit variations
in terms of service availability, local conditions, and the
degree of interdisciplinary cooperation. Consequently,
it is not possible to extrapolate the results to the broader
population of children with mental health difficulties and
their families across the Czech Republic. The research
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was grounded in a qualitative design and a methodological
approach to theory development that emphasised the
collection of exhaustive data and the subsequent analysis
of subjective experiences. Nevertheless, this approach
does not permit quantitative measurement of the extent or
prevalence of individual phenomena. The interpretation
of data may also be influenced by the subjectivity of
the researchers, although increased attention was paid
to triangulation, team consultations and reflection on
research procedures. Finally, it should be noted that some
of the respondents’ experiences were influenced by current
changes in the care system, such as the introduction of
new services or projects at the time of the research. This
may have had an impact on their perception of support,
service availability, and their perception of barriers and
opportunities for change.

RESULTS

Central category: Guide as the key to system
transformation

A comprehensive analysis of 46 semi-structured
interviews with children, parents and social workers was
conducted to identify the key experiences and processes
that structure the experience and management of mental
health problems within the care system. The initial phase
of the research involved the utilisation of open coding,
a method of data segmentation that involves the division
of information into fundamental units of meaning.
These units were then subjected to a process of focused
coding, a technique that entails the classification of
these units into more elevated categories. Theoretical
coding subsequently led to the identification of a central
phenomenon — the role of the guide — which represents
a fundamental variable in the system, enabling change and
stabilisation of the situation of families and children.

1. Emotional and practical burden on families

A recurrent theme that has been identified through the
analysis of interview data from parents and children is that of
intense emotional distress, uncertainty and feelings of isolation
experienced during the initial interaction with the system:

«l felt helpless. Every day I went to work and
all T could think about was what was happening to him.
I stopped sleeping, 1 felt guilty that I had neglected
something.» (parent)

This phenomenon is often accompanied by feelings
of stigmatisation, guilt, and a paucity of clear information.
Concurrently, the child’s challenges are frequently
compounded by adverse reactions from their peers and
societal institutions that underplay the severity of their
difficulties:

«When the psychologist saw that I was self-harming,
she said I should instead focus on studying. It didn’t
help.» (child)
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2. System barriers: fragmentation and lack of continuity

The data unequivocally demonstrates that the care
system is perceived as fragmented and challenging to
navigate. Reports have repeatedly emerged of protracted
waiting times, instances of responsibility being deflected,
and inadequate communication between institutions:

«The system. Waiting times, paperwork, passing
responsibility between institutions.» (parent)

«Children often fall between the cracks of the system.»
(social worker)

The absence of coordination and continuity has been
demonstrated to result in a deterioration in the child’s
clinical condition, as well as secondary traumatisation of
families by the system.

3. The guide as a transformative element of support

The role of the guide, i.e. a guide worker who provides
orientation within the system, connects individual care
components and provides emotional and practical support, is
considered essential in the statements of all participants:

«One social worker helped me the most. She spoke
to us as people, not as cases. She recommended a support
group and helped arrange an individual plan at school.
Without her, I wouldn’t have known what to do.» (parent)
«There was a lady there who referred me to a therapist,
who came every week.» (child)

The presence of a guide has been demonstrated to
have a calming effect on the situation, thereby enhancing
parental skills and reducing feelings of isolation. Recent
studies have indicated that this role has a significant
impact on the likelithood of successfully coping with
difficulties and ensuring continuity of care.

4. Process model of change: from crisis to stabilisation

Through the analysis of the experiences of parents,
children, and staff, a process model of change in the care
system can be reconstructed:

e Crisis phase: Initial symptoms and increasing
difficulties, accompanied by uncertainty, fear and feelings
of guilt.

¢ Seeking help: Unsuccessful attempts to find support
often lead to resignation unless the family finds a guide.

¢ Orientation and stabilisation: The guide helps
with orientation in the system, connects resources, provides
support, and promotes the skills of both parents and children.

e Adaptation and change: Both the family
and the child acquire new coping strategies, actively
use available resources, and gradually achieve greater
autonomy and stability.

5. Exceptions and nuances
The data, when examined on an individual basis,

appears to indicate a clear correlation between the
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absence of formal guidance or contact with the system
and a significantly elevated level of frustration, as well
as a higher incidence of repeated crises. Conversely,
in circumstances where a guide is available to provide
continuous and relational support, the system is perceived
as safer and more accessible.

6. Emerging theories

The analysis of interview data has resulted in
a proposed theory that places the role of a guide — i.e.
a guide worker, case manager or peer support worker —
at the centre of the entire system of care for children with
mental health issues. This role has been identified in the
statements of parents, children and social workers as the
central mechanism that enables structural and emotional
barriers in the system to be overcome and creates the
conditions for real change in the family’s life situation.

The interviews reveal that the care system is
often perceived as fragmented, confusing and burdened
by a number of administrative and communication
barriers. Families and children often report feelings of
disorientation, social isolation, and a sense of being
overwhelmed not only by the manifestations of mental
illness themselves, but also by the secondary burden
associated with identifying appropriate support services.
The initial encounter with the system is often characterised
by feelings of uncertainty, fear, and guilt. Concurrently,
a significant proportion of actors encounter stigmatisation
or trivialisation of their difficulties by those within
their immediate social circles or by institutions. In such
circumstances, the presence of a guide who assumes the
role of a liaison between the family and the fragmented
system of services can prove to be a pivotal turning point.

The role of the guide is not only to provide practical
information and assistance with navigating the network
of services, but above all to build trust, provide emotional
support and strengthen the skills of both parents and
children. The role of the guide is to serve as the primary
individual to whom the family can voice their concerns,
thereby facilitating the identification of their fundamental
needs and the mobilisation of pertinent resources, including
support groups, experts, school counselling services,
and community organisations. Regular and trustworthy
contact with the guide has been demonstrated to lead to
the stabilisation of the situation, the restoration of a sense
of security and an increase in trust in the care system.
The guide also facilitates coordination between different
institutions and supports the family in the decision-making
process, contributing to increased chances of successfully
overcoming difficulties and preventing repeated crises.

This facilitated change manifests itself not only
in the management of the current crisis, but also in
the development of new strategies, the strengthening
of autonomy and the overall transformation of roles
and relationships within the family and in relation
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to services. As the family unit gains greater stability
and competence, it begins to navigate the system
more actively, utilising available resources with less
dependence on the guide and transitioning into a partner
role in the support process. The role of the guide
gradually diminishes, and the natural support network —
family, school, community — assumes a more prominent
position. The long-term implications of this are twofold.
Firstly, there is a change in the individual situation of the
child and their family. Secondly, there is the cultivation
of institutions that, thanks to this experience, are able to
better reflect the individual needs of clients, coordinate
care and support the participation of all those involved.

The central tenet of this theory posits that the
pivotal factor for positive change is not the nature of the
service or the specific diagnosis, but rather the presence or
absence of a trusted guide. The existence and functionality
of such a role within the system has been demonstrated to
result in accelerated stabilisation, enhanced satisfaction
with the system, and an overall improved prognosis for

CAUSAL CONDITION

the child and family. Conversely, the absence of this role
often results in disorientation, a sense of despair and
a cycle of crisis situations. The theory thus highlights
the need to systematically develop and support the role
of the guide in the care system, as it is this role that
enables existing barriers to be overcome, resignation to
be transformed into active coping and positive change to
be initiated not only at the level of the individual and the
family, but also at the level of the entire support system.

The creation of a conceptual framework for change in
the care system was enabled by the synthesis of statements
from three distinct groups of actors: children, parents, and
social workers. The resulting theory posits the role of the
guide as a pivotal actor who facilitates the overcoming
of structural and relational barriers, stabilises the family
situation and activates available resources. In consideration
of the findings, a paradigmatic model was developed (see
Figure 1), which encapsulates the primary relationships
between the causative factors, intervening conditions,
strategic approaches, and the consequences of support.

CONTEXT

- First contact with difficulties
- Emotional shock

- Stigmatisation

7 - - Fragmented system
- - Lack of cooperation
- - Waiting times

y - INTERVENING
CONDITIONS
- - Presence of a guide
- - School and community services
- 1\ - Institutional openness

CONSEQUENCES
- - Stabilisation of the situation
- - Trust in the system

N~

- ACTION STRATEGY
- -Active role of the guide
- - Involvement of family, school,

- - Transformation of care

r healthcare
- - Strengthening competencies

Figure 1. Paradigmatic model of support for families of children with mental illness.

A paradigmatic model was created (Fig. 1) following
an analysis of data in accordance with established theory.
This model captures the key relationships between the
conditions, strategies and consequences of support for
children with mental health difficulties and their families.
This model integrates the experiences of all three groups
of actors — children, parents and social workers — and
demonstrates the dynamics of change in the care system.
The focus of this text is on the role of the guide, who
is responsible for helping to overcome barriers and
activate positive change. The model is predicated on five
fundamental elements:
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1. Causal conditions

The primary motivation for individuals to engage
with the care system is often precipitated by a substantial
crisis within the family unit, typified by perplexity,
trepidation, dearth of information, and frequently
accompanied by stigmatisation. It is evident that these
circumstances engender a considerable emotional burden,
thereby determining the urgency of the need for support.

2. Context
The respondents described the system as fragmented,
confusing, and poorly coordinated. The structural barriers that
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exist within this system are of particular significance. These
include waiting times, the shifting of responsibility, and a lack
of interdisciplinary cooperation, which collectively serve to
significantly complicate orientation and access to assistance.

3. Intervening conditions

A pivotal intervening factor is the presence of
a guide — a professional or peer worker who provides
emotional and practical support and connects the
individual parts of the system. The role of the family is
foundational to the success of the intervention and the
family’s capacity to manage challenges.

4. Action strategy

The primary strategy for effecting change can be
considered to be the active involvement of a guide who assists
the family in navigating the system, supports the development
of parenting skills, and initiates cooperation between the
family, school, healthcare and community services.

5. Consequences

The presence of a guide has been demonstrated
to contribute to the stabilisation of the situation, the
restoration of trust in the system, and the gradual increase
in the family’s autonomy. Conversely, in cases where this
role is absent, resignation, recurring crises and a general
feeling of helplessness persist.

DISCUSSION

This study contributes to the extant knowledge in
the field of care for children with mental health issues by
demonstrating the crucial role played by a guide — whether
in the form of a guide, a social worker, or a peer support
worker — in the process of change. The results of the study
show that the presence of a trusted guide is instrumental in
enabling families to effectively navigate the multifaceted
demands of the care system and proactively address the
emotional and organisational challenges they face.

A recurrent finding is that families frequently
experience a state of crisis, uncertainty, and isolation
in the initial phase. This finding aligns with the extant
literature [10], which demonstrates that the responsibility
of caring for a child with mental health challenges can
lead to diminished perceptions of control, heightened
stress reactions, and a state of exhaustion. The findings
of the study demonstrate that the disruption of continuity
of care, fragmentation of the system and inadequate
coordination between services are the primary factors
contributing to a deterioration in health and secondary
traumatisation [3, 4].

The role of the guide as a stabilising and
transformative element of support is of the utmost
importance. The programme offers practical guidance
within the system, as well as emotional security and
reinforcement of parental skills. This finding is consistent
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with international research on the benefits of peer support
and guide-based support, which demonstrates that
individuals with personal experience of mental illness or
caring for a child can establish trusting, and respectful
relationships with families [5, 6]. Research indicates that
when families are provided with such continuous and
personalised support, the situation is shown to calm down,
internal resources are developed, autonomy is increased
and a positive relationship with services is built [11, 13].

The study also reveals that positive change occurs
mainly in cases where there is open and interdisciplinary
cooperation between the actors in the system — i.e. where
the guide connects the family with the school, health,
and social services. This finding is consistent with the
conclusions of research study [7], which posits that a lack
of systemic change and the active involvement of all
segments will result in an absence of sustainable progress
in the area of children’s mental health.

From an implementation perspective, it is crucial that
the role of the guide is not perceived as supplementary,
but as an integral part of the support system. This position
has the potential to contribute to the cultivation of a value-
based approach grounded in trust, participation and long-
term cooperation. As previously mentioned in point 15, the
effective performance and long-term sustainability of peer
workers is contingent upon their recognition, integration
and support within organisations.

CONCLUSIONS

The present study offers a comprehensive overview
of the experiences of support, barriers and change among
children with mental health difficulties, their families, and
social workers. This overview is derived from a qualitative
analysis guided by grounded theory. The findings indicate
that, despite certain positive developments, the majority
of children and families seeking assistance encounter
numerous systemic barriers, including protracted waiting
periods, ambiguous service continuity, inadequate
coordination, and insufficient information. These obstacles
frequently result in feelings of helplessness, frustration and
resignation among both clients and professionals.

However, the analysis also confirmed that there is
potential for change if there is a guide or a care coordinator
in the system who can safely guide the family and child
through the available support options and provide them
with the necessary human and practical support. Open
communication and cooperation between the school,
family, and health/social services also play an important
role in this context. However, it is important to note that
positive changes are often only partial and unstable unless
they are supported in the long term by a functional system
and a multidisciplinary approach. The results of the
study highlight the need for systemic change in the area
of child mental healthcare, particularly in strengthening
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multidisciplinary cooperation, accessibility and
coordination of services, and in preventing stigmatisation.
It is imperative to cultivate the role of a guide who will
serve as a nexus, integrating the disparate components of
the system and ensuring the seamless continuity of care
and support for the family throughout the process.

Prospects for further research. In terms of future
research, it is important to continue examining the
experiences of various actors, focus on the effectiveness
of specific models of cooperation, and identify ways
to overcome obstacles in the care system. A synthesis
of these findings has the potential to contribute to the
enhancement of the quality of life of children with
mental health issues and their families, as well as to the
improvement of the work of professionals in this field.
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Pe3rome

MPOBIOHWK Y CUCTEMI SIK KNkOY A0 3MIH: OBI'PYHTOBAHA TEOPIA AIOCBIAY CIMEW | QITEWA
I3 NCUXIYHUMU PO3NNADAMU
Knaypie HemeukoBa, AneHa lpiloBa

YHiBepcuteT MNiBgeHHoi boremii, M. Yeckke Bypeiiosile, Yeckbka Pecnybnika

Beryn. IligTpuMka piTed Ta mifuiTkiB i3 mncuxivHUMU posnazamMu B Yecwkidl Pecny6usini ycksagHeHa
dparMeHTOBAHICTIO CUCTEMHU JONOMOTH, TPUBAJMM OYiKYBAaHHAM Ta C/IaOKOI MIKIHCTUTYIIHHOIO KOOpJAHUHALIE.
3 TOYKH 30py COIiaJIbHOI pOOGOTH Ta COLiaJIbHOI MEAUIUHH, POJIb «IPOBiJHUKA» € KJIIOYOBOI i 3a6e3medyeHHs
6e31epepBHOCTI IOMOMOTH, PO3IIMPEHHS MOXKJIUBOCTEN Ta aKTUBHOI y4acTi ciMeil.

MerTa. JlocniauTy, IK HasiBHICTb a60 BiJICYTHICTh MPOBiJHUKA BIJIMBAE HAa 3JaTHICTh CiMel OpiEHTYBATHCS B CUCTEMI
MOCJIYT, CTabi1i3yBaTH CBOIO CUTYALil0 Ta OTPUMYBATH PECYPCH, @ TAKOXK 3alIPONIOHYBATH TEOPETUYHO OOI'PYHTOBAHY
MoJlesib, L0 MiJKPECJIE CHCTeMHe 3HadyeHHs L€l posi. [JocnimpxeHHa ¢inaHcyBasocs [liBjeHHOYeChbKUM
yHiBepcuTeToM (GA JU 133/2024/S) i cxBaneHe ETHYHUM KOMiTeTOM (QaKy/JbTETy OXOPOHH 3[,0pPOB’Sl T COLiaIbHOI
po6otu (N2 018/2023).

Marepiasiu Ta MeTOAU. fKicHe JOC/TiI>)KeHHSI 3 BUKOPHUCTAaHHSIM METOAY OOIPYHTOBaHOI Teopii, [0 6a3yeThCa Ha
46 MIMOUHHUX iHTEPB'I0 3 AiTbMU BikoM 11-18 pokiB i3 NCUXiYHUMU pO3/1aZaMH, IXHIMU 6GaTbKaMU Ta COLiaJIbHUMU
npauniBHUKaMu. BigkpuTe, ocboBe Ta BHOGIpKOBe KOJAyBaHHS J03BOJIMJIO BHOKPEMHUTH KJIOYOBI CMHUCIM Ta
B33a€EMO3B’s13KH, sIKi cpopMyBal MOJieJib, IEHTPOBAHY Ha POJIi MPOBiJHUKA.

Pe3ynbraTH. 3a BigcyTHOCTI mnpoBifHHMKA ciM1 NOBiZOMJISAJM NpPO TOCWIEHHS €EMOLIMHOr0 HaIlpyXeHHS,
Jle30pi€HTAllil0 Ta CTUrMAaTH3allilo, [0 YCKJIaJHIBAJIOCS CUCTEMHOIO GparMeHTalli€l0 Ta CJIabKO0 KOOpAUHaLi€l. 3a
HasIBHOCTI MPOBiJHUKA MOKpalllyBasiacs Opi€HTAllis, 3pocTaja KOMIETEHTHICTh 6aThKiB, MiABUIyBaJacs J0Bipa 0
CJIy2K0 i 3pocTajia HMOBipHICTh 6e3nepepBHOCTI AonoMory. [lapagurmanbHa NponecyajbHa MOJiesIb ONUCYE LUISX Bif,
KpH3H A0 cTabinizalii yepes nifTPUMKY NPOBiHUKA Ta MXKBiJlOM4y B3aEMO/IO0.

BucHOBKHU. [IpoBiJHUK - Ile He JONOMi>XKHA OILis, a KJIOYOBUH MeXaHi3M 3MiH, 1[0 3MeHIIYE i30J1A11i10, BiJHOBJIIOE
JOBipy Ta cHpus€ NCUXiYHOMY GuiaromoJsiyydro. IHcTuTyasisanis ¥ migTpuMmka niei posi - pa3om i3 TAricTIO Ta
MDKAUCLUIJIIHAPHOI KOOPAMWHALED — MalThb OyTH NPIOPUTETOM MNOJITUKM W NPAKTHKH OXOPOHHM ICHUXIYHOTO
370poB’s AiTel y Yecbkiil Pecny6uriLi.

Kawouosi caoea: ncuxiyHe 340pOB’s, AiTH Ta NiAJIITKY, coliaibHa po60Ta, NPOBiAHUK, YIPaBJAiHHA BUNIAJKOM,
Ge3nepepBHICTb AONOMOrH, 06I'PyHTOBaHa Teopis, Yecbka Pecny6ika
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Abstract

Introduction. Over the past several decades, stroke has remained a leading cause of long-term disability,
requiring a comprehensive and individualized approach to rehabilitation.

Aim. To study the effectiveness of using biofeedback during remote rehabilitation using the «Osnova»
simulator for patients with stroke.

Materials and methods. The study involved men aged 45-60 years with impaired locomotor functions as
a result of cerebral and spinal cord accidents. Given the nature of the disease and the age range, only one
group of 10 people participated in the study. At the outpatient and remote stages, at the beginning of the
program and every 5 sessions, the Berg balance test and the ‘Get Up and Walk’ test were performed. During
the sessions, the following vital signs were obtained: blood pressure (BP), heart rate (HR), and stress level,
as measured by an electronic device (Garmin smartwatch) that assesses heart rate variability (HRV).
Results. As part of a four-week rehabilitation program for patients after stroke, the main vital signs
were monitored during exercises in a vertical and horizontal position. The data obtained (coefficient of
variation) shows that the participants are homogeneous. During the first week, the heart rate ranged from
77+1.09 to 86+3.26 bpm with a tendency to increase, indicating the initial adaptation of the cardiovascular
system. In the second week, the heart rate decreased to 73+1.68-76+1.45 bpm at the beginning, but
by the fifth session, it increased again to 84 bpm due to an increase in exercise intensity. The third and
fourth weeks showed consistently high heart rate values - up to 95+2.00 bpm, which indicates adaptation
and increased endurance. Systolic and diastolic blood pressure decreased from the initial values of
128+3.35-137%2.75 mmHg and 86+3.13-93+2.17 mmHg to stable normal values of 121+0.98-129+3.74
and 76+4.29-90+1.67 mmHg, confirming the safety of rehabilitation on the «Osnova» simulator.
Conclusions. The introduction of the latest technologies, such as biofeedback and tele-rehabilitation,
significantly improves the effectiveness of patient recovery. The results of the study showed a significant
improvement in the functional state of the cardiovascular system and the body’s adaptation to physical
activity in different body positions using the «Osnova» device.

Keywords: telerehabilitation, ischemic stroke, physical therapy, rehabilitation, digital technologies,
«0Osnova» device, quality of life

INTRODUCTION

Stroke is a leading cause of adult disability, often
resulting in motor, speech, memory, and emotional
impairments. Its rehabilitation is a complex, long-term
process requiring a multidisciplinary team of neurologists,
physiotherapists, speech therapists, psychologists, and
social workers [1, 2, 3]. The OECD reports a steady rise in
the cost of caring for chronically ill and disabled patients,
partly due to insufficient rehabilitation services that delay
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their return to work. Investing in neurorehabilitation helps
reduce this burden by restoring patients’ ability to work
and participate in society, yielding long-term economic
benefits. In Ukraine, the demand for rehabilitation has
grown sharply because of the war, which has led to
numerous cases of traumatic brain injuries, spinal and
limb damage, and PTSD, often combined with mental
health issues. The high prevalence of cardiovascular
diseases and strokes, along with stress and limited
prevention, adds further pressure to the healthcare
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system [4]. Research shows that neuroplasticity — the
brain’s ability to form new neural connections — plays
a crucial role in recovery after stroke, and techniques like
mirror therapy help restore motor functions [5]. The use of
constraint-induced movement therapy (CIMT) has proven
effective for faster limb recovery. Moreover, European
studies emphasize the benefits of robotic systems and
biofeedback, including exoskeletons and simulators,
which support movement, reduce therapists’ workload,
and enhance training intensity [6, 7].

Remote rehabilitation is becoming increasingly
popular thanks to technological developments, enabling
patients — especially those in remote areas — to perform
exercises at home under specialist supervision via
dedicated apps or video communication. Recent studies
emphasize the growing role of tele-rehabilitation
platforms using artificial intelligence and biofeedback
for personalized remote rehabilitation, where programs
automatically adapt exercises based on patient
progress [8, 9]. The use of virtual reality (VR) Serious
Games enhances both motor and cognitive recovery,
increasing patient engagement by up to 40% compared
to traditional methods [10, 11]. Wearable devices such
as fitness trackers and sensor bracelets enable real-
time monitoring, helping doctors adjust rehabilitation
programs and reducing the risk of recurrent stroke by
25% [12]. Additionally, virtual support groups and online
counseling effectively address emotional challenges,
lowering depression rates by 30-40% [13, 14]. These
innovations demonstrate that technology significantly
enhances the efficiency and emotional support of post-
stroke rehabilitation. Recent European studies show that
a combined approach (a combination of in-person and
remote rehabilitation) is the most effective. Classical
rehabilitation allows patients to lay the foundation
for recovery when working under the supervision of
specialists. Remote rehabilitation helps to maintain
the results achieved and ensures the continuity of the
process [11, 15]. Analyzing the results of the study, we
note that the combined approach allows for a 15% faster
recovery of motor functions compared to in-person
rehabilitation alone.

Despite significant achievements in the field of
classical and distance rehabilitation, the problem remains
the limited availability of rehabilitation services and the
low awareness among patients and their families about
the importance of regular exercise [16, 17]. To improve
the effectiveness of rehabilitation, it is necessary to
provide patients with modern technologies and promote
support programs focused on long-term recovery and
social integration. Given all of the above, the question
arises whether the use of biofeedback during remote
rehabilitation of patients with acute cerebrovascular
accident using the «Osnova» [15] simulator will have
a positive effect.
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AIM

The study aims to investigate the effectiveness
of the use of biofeedback during remote rehabilitation
using the «Osnova» simulator for patients with an acute
cerebrovascular accident.

MATERIALS AND METHODS

Participants. The study involved male patients aged
45-60 years with impaired locomotor functions as a result
of cerebral and spinal cord accidents. Given the nature of
the disease and the age range, only one group of 10 people
participated in the study. Although our study did not
include such a large sample, we developed criteria for the
inclusion/exclusion of patients in the analyzed group. The
inclusion criteria were: patients with impaired locomotor
functions as a result of cerebrovascular disease (cerebral,
spinal), stable physical and psycho-emotional state of the
patient, minimally preserved mobility with aids, ability
to self-care, and a willingness to actively participate
in physical rehabilitation. The main exclusion criteria
were: deterioration of the patient’s physical and psycho-
emotional state, the patient’s refusal to participate in the
study, and structural damage to the nervous system that
cannot be restored. The main endpoints are indicators that
reflect a possible improvement in the patient’s functioning
(verticalization and movement, balance and coordination,
exercise tolerance). Secondary endpoints are indicators that
characterize the improvement in the patient’s quality of life.

Methods and procedure. The study lasted two
months and was divided into two stages — outpatient and
remote. At each stage, 20 sessions were conducted at the
rate of 5 sessions per week using the «Osnova» device.
The outpatient stage involved working with the patient
in a medical facility under the supervision of a physical
therapist. At this stage, we monitored the patient’s vital
signs during exercises to assess physical activity tolerance,
strength, and coordination, and learning ability. The remote
stage — classes were held at home. At this stage, based on
the results of the data obtained, an individual rehabilitation
program was developed for each patient under the remote
supervision of a physical rehabilitation specialist. If
necessary, the patient could use the help of unqualified
personnel (relatives, friends, etc.). At the ambulatory and
distance stages, at the beginning of the program and every
5 sessions, the Berg Balance Test and the Stand and Walk
Test were conducted (Timed Up and Go, TUG). Berg
balance test (BBS) is a clinical tool designed to quantify
balance and fall risk in patients, especially among the
elderly and stroke patients. The Berg test is a reliable
tool for assessing balance and helps determine the need
for rehabilitation measures to reduce the risk of falls in
patients. Approximate duration of the test: 15-20 minutes.

The Timed Up and Go test (TUG) is a clinical
tool used to assess the mobility and balance of patients,
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including those who have had a stroke. It helps to
determine the risk of falls and the effectiveness of
rehabilitation measures. For patients after a stroke, the
TUG test is an important tool for assessing functional
status and planning rehabilitation activities. It helps to
identify mobility limitations and determine the need for
additional support or for modification of the rehabilitation
program. It should be noted that the patient may use
assistive devices such as a cane or walker if necessary.
However, this should be taken into account when
interpreting the test results.

During the sessions, the patient’s vital signs
were obtained: blood pressure (BP), heart rate (HR),
and stress level using electronic devices (Garmin
smartwatch). A smartwatch (Garmin) measures heart rate
variability (HRV), which reflects the balance between
the sympathetic and parasympathetic systems of the
autonomic nervous system. We developed a diary of stress
levels during the implementation of the rehabilitation
program, where we recorded the indicators: before the
session: the patient sits quietly for 2-3 minutes, and the
device measures the level of stress; during the session:
the smartwatch measures automatically (or is recorded in
the middle of the session); after the session: a new level is
recorded 5-10 minutes after the end of the session.

We determined the level of stress by the following
parameters (Level of  stress-Value-Interpretation):
Low stress levels (0-25) — relaxed state, good heart
rate variability, parasympathetic activity dominates;
Moderate stress levels (26-50) — easy activation of the
body, normal reaction to daily stress; High stress levels
(51-75) — result in the body being mobilized, monitor
recovery; Very high stress levels (76-100) — in a state of
prolonged or excessive stress, the body is overloaded. It
is recommended to reduce the load and pay attention to
how you feel [18]. Study participants were also asked
to indicate the presence of anxiety, poor health, which
exercises caused the most stress, whether breaks occurred,
etc. During the session, the type of load was recorded in
the form of the type of exercise, number of repetitions,
additional weighting, starting position, and use of
additional support.

Statistical analysis of data processing was performed
using the SPSS Statistics program.

RESULTS

Monitoring of blood pressure (BP) and heart
rate (HR) is critical during rehabilitation sessions in
patients after stroke, as it allows timely detection of
hemodynamic changes that may indicate cardiovascular
overload or the risk of recurrent cerebrovascular
events. Given that this category of patients is prone
to disorders of cerebral circulation, monitoring blood
pressure and heart rate during physical activity allows
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for individualized exercise, maintaining it within a safe
range and preventing complications, including orthostatic
hypotension, hypertensive crises or tachycardia.
Assessment of stress levels using wearable electronic
devices (e.g., Garmin smartwatches) based on heart rate
variability (HRV) analysis is an additional important tool
in post-stroke rehabilitation. It allows for the assessment
of the patient’s psycho-emotional stress level, which
can significantly affect the effectiveness of the recovery
process, as increased stress is associated with a decrease
in neuroplasticity, lower motivation to participate in
classes, and an increased risk of developing depression.
Thus, comprehensive monitoring of physiological and
psycho-emotional parameters contributes to a safe and
individualized approach to the rehabilitation of patients
after stroke. We proceeded to analyze the indicators.

The obtained data (coefficient of variation) show
that participants are homogeneous in terms of vital
activity indicators when performing standing/sitting/lying
exercisess HR bpm (V - 891%), SBP, mmHg
(V - 6.39%), DBP, mmHg (V — 7.34%), stress level
(V = 7.02%). (V — 7.34%), stress level (V — 6.02%).
According to the indicators of vital activity during
sitting/lying exercises: HR, bpm (V — 7.61%), SBP,
mmHg (V — 4.58%), DBP, mmHg (V — 7.22%), stress
level (V — 5.84%). As part of a four-week rehabilitation
program for patients after stroke, the main vital signs
were monitored during exercises in an upright position.
The dynamics of heart rate (HR), blood pressure
(systolic — SBP and diastolic — DBP), as well as stress
level, determined using an electronic device (Garmin
smartwatch), were assessed. The data made it possible
to trace the processes of adaptation of the cardiovascular
and autonomic systems against the background of
rehabilitation load.

The dynamics of heart rate (HR) in patients
undergoing physical rehabilitation after stroke over four
weeks. Each data series reflects the average heart rate
during five consecutive sessions at each stage of the week.

During the first week, the heart rate ranged from
77+£1.09 to 86+3.26 bpm, showing slight fluctuations
with a general upward trend in the fifth session. This may
indicate an initial adaptive load on the cardiovascular
system in the context of the gradual inclusion of patients
in physical activity. In the second week, a relative
decrease in heart rate was observed in the first sessions
(73+1.68-76£1.45 bpm), which can be interpreted
as a sign of the onset of cardiovascular adaptation to
exercise. However, by the fifth session, the heart rate
increased again to 84 bpm, likely in response to an
increase in exercise intensity or a change in physical
condition. The third week is characterized by consistently
higher heart rate values, reaching a maximum of
95+£2.00 bpm. This may be due to increased exercise
or activation of metabolic processes in response to the
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duration of rehabilitation. Such dynamics may also
indicate an improvement in neuromuscular activity
and a gradual recovery of endurance. The fourth week
demonstrates high but stabilized heart rate values in
the range of 85+1.78-954+2.35 bpm. This level can be
considered a positive sign of the gradual adaptation of the
cardiovascular system to regular physical activity, which
is an important goal of the rehabilitation process after
stroke. Such stabilization confirms the effectiveness of the
chosen physical therapy program and gives grounds for
its further continuation or gradual modification in order to
increase the functional reserves of patients.

Blood pressure had a similar trend: at the
beginning of the study, SBP and DBP ranged from
128+3.35-137+£2.75 mm Hg and 86+3.13-93+2.17 mm
Hg, respectively. During the second week, these values
decreased to 121+0.98-129+3.74 mm Hg (SBP) and
76+4.29-90+1.67 mm Hg (DBP), indicating a decrease in
vascular resistance and normalization of hemodynamics.
In the third and fourth weeks, blood pressure stabilized
at the level of physiological normality, which can be
regarded as the result of appropriately selected physical
activity using the «Osnova» simulator, which did not
provoke hypertensive reactions and helped reduce the risk
of recurrent vascular events.

The dynamics of stress levels in stroke patients
during standing exercises over four weeks of
rehabilitation. In the first week, a gradual decrease in
stress levels was observed from 69+2.37 to 58+2.16
conventional units. Initial high values of stress levels are
probably associated with increased psycho-emotional
stress and fear of recurrent stroke, which is typical for
the early recovery period. In the second week, the stress
level continued to decrease from 52+0.93 to 41+1.87
conventional units, which demonstrates the positive
dynamics of the body’s adaptation to the vertical body
position and physical activity. A decrease of 11 units
during the week may indicate the effectiveness of the
physical rehabilitation program in reducing psycho-
emotional stress. In the third week, a further decrease
in stress was recorded from 43+0.42 to 33+1.51
conventional units, with the lowest values in the fourth
session (3144.04). The slight increase to 33+1.51 in the
fifth session is probably due to increased physical activity
or fatigue at the end of the week. In the fourth week,
there was a stable decrease in stress level from 35+2.88
to 25+2.67 units, which indicates the formation of a stable
adaptation to physical exercises in the upright position.

In general, the dynamics of stress levels demonstrate
a gradual and stable decrease throughout the rehabilitation
period, which is a positive sign of psycho-emotional
recovery in post-stroke patients. A particularly pronounced
decrease in stress levels was observed in the second week,
which can be considered a critical stage in overcoming
anxiety and fear associated with physical activity.
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The dynamics of heart rate (HR) in post-stroke
patients during sitting/lying exercises were analyzed.
During the first week of rehabilitation, a gradual
increase in heart rate from 74£2.09 to 8140.80 bpm was
observed during five sessions. This indicates the initial
adaptation of the cardiovascular system to physical
activity, which is typical for the early stage of recovery.
In the second week, a gradual decrease in heart rate was
recorded from 73+1.84 to 694+2.20 bpm, which may
be a sign of improvement in the functional state of the
cardiovascular system and increased exercise tolerance.
Such dynamics are a positive marker of recovery, as it
indicates a decrease in the stressful effect of exercise
on the body. In the third week, there was a relative
stabilization of heart rate with a slight fluctuation from
70+0.47 to 74+1.17 bpm. This may be due to stabilization
of adaptation processes or the gradual complication of
physical exercises. In the fourth week, there was a slight
increase in heart rate to 78+1.02 bpm at the second
session, followed by a decrease to 75+1.95 bpm at the end
of the week, which indicates a typical training response
to restorative exercise. In general, the results obtained
demonstrate the characteristic dynamics of recovery in
the early rehabilitation period after stroke, where at the
initial stage the cardiovascular system is activated, and
the subsequent reduction and stabilization of the heart rate
indicate the formation of an adaptive response to physical
activity.

A similar trend was observed in SBP and DBP.
The initial values of SBP were 121-130 mm Hg, and
by the fourth week, they stabilized at 119-125 mm Hg.
DBP decreased from 84-87 mm Hg in the first week to
75-80 mm Hg at the end of the program. The decrease in
blood pressure while maintaining the functional activity
of patients indicates an improvement in vascular wall tone
and a decrease in peripheral resistance, which is a positive
effect of physical rehabilitation.

During the first week, there was a certain fluctuation
in the level of stress: from 65+2.26 conventional units
at the first lesson to 69+1.22 at the second lesson, after
which a gradual decrease in indicators was noted to
59+1.76 at the fifth lesson. Such dynamics indicate
the initial psycho-emotional stress at the beginning of
rehabilitation, with gradual adaptation of the body to the
load even in low-intensity postures. The second week was
characterized by a more uniform decrease in stress level:
from 50+1.54 to 424+1.37 conventional units. A decrease
of 8 units per week on average indicates a stabilization
of the emotional state and an increase in exercise
tolerance. In the third week, a positive trend was observed
with a further decrease in the scores from 40+0.66 to
294+2.42 conventional units. The greatest progress was
recorded between the third and fifth sessions, which may
be due to a decrease in anxiety and fear of movement. The
fourth week of rehabilitation was accompanied by a stable
and moderate decrease in stress level from 28+1.33 to
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22+0.46 conventional units, which indicates the formation
of a stable adaptation to the load and a decrease in
psycho-emotional stress during sitting/lying exercises.
The overall trend shows a gradual and systematic decrease
in stress levels during the rehabilitation period. The
transition from values of over 60 units at the beginning
to stable 22 units at the end of the fourth week is
particularly significant. This indicates the effectiveness
of the rehabilitation program in normalizing the psycho-
emotional state of patients after stroke, even with minimal
physical activity in a low-intensity posture.

In general, the results indicate the effectiveness of
using exercises on the «Osnovay device in a sitting or
lying position in the early stages of rehabilitation. The
reduction in heart rate, blood pressure, and stress levels
indicates a decrease in the load on the cardiovascular
system and normalization of autonomic regulation.
Such changes are important for preventing secondary
complications and creating the basis for a gradual
transition to more intense forms of physical activity in the
subsequent stages of stroke recovery.

DISCUSSION

This study formulated a hypothesis about the
positive impact of using biofeedback during remote
rehabilitation using the «Osnova» device for patients who
have suffered an acute cerebrovascular accident (stroke).
It was assumed that the integration of biofeedback
technologies would improve patients’ motor, cognitive,
and emotional performance, as well as increase their
adherence to the rehabilitation process. This study also
examined the possibility that rehabilitation of patients
after an acute cerebrovascular accident (ACVA) involving
outpatient and remote stages, using the Berg Balance
Test (BBS) and the Stand and Walk Test (TUG), would
improve locomotor function, reduce the risk of falls,
and improve quality of life. The study assumed that
monitoring of vital signs, including blood pressure (BP),
heart rate (HR), and stress levels, combined with an
individualized approach to physical rehabilitation of
post-stroke patients, would ensure safety and increase
the effectiveness of restoring locomotor and psycho-
emotional functions.

The results demonstrate strong alignment with
modern scientific data on the effectiveness of biofeedback
technologies in stroke rehabilitation. In particular,
published European studies indicate an increase in the
effectiveness of motor function recovery by 20-30%
when using similar remote therapy techniques, which
correlates with the results obtained in this study [8, 9, 19].
The data of our study confirm the increase in adherence
to exercise using the «Osnova» exercise machine with
biofeedback [15]. In addition, the results are consistent
with current findings on the preventive effect of remote
monitoring of physical activity: patients demonstrated
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a consistently higher level of physical activity, which,
according to the literature, is associated with a 25%
reduction in the risk of recurrent strokes. The results of
the study demonstrate a positive trend in improving motor
activity and balance, which is consistent with the findings
of a number of domestic and foreign studies [13, 14],
which emphasize the importance of regular physical
activity under the supervision of specialists. The use
of BBS and TUG tests allowed us to objectively assess
the functional status of patients and the effectiveness of
rehabilitation measures. In particular, monitoring of blood
pressure and heart rate meets current recommendations for
safe and effective rehabilitation [10, 14, 18].

Controlling the psycho-emotional state through
heart rate variability (HRV) is a modern approach in post-
stroke rehabilitation, as it allows real-time adjustment of
exercise intensity and continuous monitoring of patients’
psychophysiological state using wearable devices. The
observed reduction in stress levels confirms that managing
psycho-emotional tension enhances neuroplasticity and
motivation, aligning with contemporary rehabilitation
practices [12, 18].

Previous research has shown predictors of cognitive
decline during the first year after ischemic non-lacunar
stroke in patients with atrial fibrillation, highlighting the
importance of timely cognitive assessment to maintain
independence and prevent complications. These findings
were incorporated into our remote physical therapy
program using biofeedback and the «Osnova» simulator,
which targets both motor recovery and the prevention of
post-stroke cognitive deterioration. The analysis of the
study results confirms the effectiveness of biofeedback
as an important tool for post-stroke rehabilitation. The
use of the «Osnova» device significantly improved
patients’ functional performance and emotional state
by allowing real-time visualization of progress. The
homogeneity of vital indicators validates the results
and supports the practical application of this method.
The proposed rehabilitation model can be widely
implemented, especially  within tele-rehabilitation
systems, ensuring treatment continuity and reducing
complications. Combined use of BBS and TUG tests
with digital monitoring allows for timely adjustment of
exercise intensity and focus. This approach increases
patient motivation and enhances functional recovery.
Regular monitoring of physiological and stress indicators
optimizes rehabilitation safety and outcomes. Further
research should be directed at studying the long-term
effectiveness of remote rehabilitation programs using
biofeedback, as well as at optimizing software with the
integration of artificial intelligence algorithms.

CONCLUSIONS

Stroke is a leading cause of long-term disability,
and effective recovery requires an early, personalized,
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multidisciplinary  approach supported by modern
technologies that enhance neuroplasticity, such as mirror
therapy, intensive repetitive training, robotic systems,
and biofeedback. Tele-rehabilitation platforms, wearable
devices, virtual reality, and gaming applications ensure
continuity of rehabilitation at home while significantly
boosting patient motivation and treatment effectiveness.

In this regard, it is advisable to further investigate
the effectiveness of biofeedback in remote rehabilitation
using specialized simulators such as «Osnova» to
optimize the recovery process after acute cerebrovascular
disorders. The four-week study revealed a significant
improvement in the functional state of the cardiovascular
system in patients after stroke. Regardless of the position
of the body during exercise — standing, sitting or lying
down — a decrease in heart rate (HR) was observed
against the background of increased tolerance to physical
activity. Such dynamics indicate a gradual adaptation of
the body to the imposed load, as well as the activation
of mechanisms of regulation of the cardiovascular
system. Indicators of systolic and diastolic blood pressure
demonstrated moderate stabilization, which is clinically
significant in the context of prevention of hypertensive
crises and secondary lesions. In particular, a more
pronounced reduction in SBP and DBP occurred when
performing exercises in the sitting/lying position, which
confirms the feasibility of using less intense forms of
physical activity in rehabilitation. This ensures the safety
of the training effect without risk to hemodynamics.

It is worth noting a significant reduction in stress
levels through non-invasive monitoring using wearable
devices (Garmin smartwatches). The gradual decrease in
stress levels from the initial 65-70 conventional units to
22-25 indicates a decrease in psycho-emotional stress,
which is likely due to the regularity of sessions, the
inclusion of breathing exercises, the structured regime,
and social support in the group rehabilitation format.

The study confirms that continuous monitoring
of heart rate, blood pressure, and stress levels should be
included in post-stroke rehabilitation to track adaptation,
prevent overload, and adjust exercise intensity, ensuring
greater safety and personalized recovery.

Prospects for further research. Further research
should focus on studying the long-term effectiveness of
remote rehabilitation programs using biological feedback,
as well as on optimizing software with the integration of
artificial intelligence algorithms. Research into combined
rehabilitation models integrating face-to-face and
remote stages, taking into account the individual clinical
characteristics of patients, appears to be particularly
promising. Further research should also focus on
expanding the sample and including patients of different
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ages and degrees of impairment, which will allow for the
refinement of rehabilitation effectiveness criteria. It is also
important to investigate the impact of psycho-emotional
state on long-term outcomes of functional recovery and
quality of life. The implementation of automated data
processing systems from wearable devices should also be
considered to improve the personalization of rehabilitation
measures and increase the effectiveness of clinical
decisions.
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Pe3rome

AKTYANbHICTb BUKOPUCTAHHS BIONOMYHOIr0 3BOPOTHOIO 3B’SA3KY Y AUCTAHLIAHIA PEABINITAL|
nicng IHCYnbTY
Onekcanap O. Kpussikin', FOnisi B. AHToHOBa-Paci'?, liogmuna B. Ly6a?, MaHHa A. OMoK?

"HawjioHanbHui TexHiYHMIA yHiBepcuTeT YkpaiHu «KuiBCbkmiA NONITEXHIYHMIA iIHCTUTYT iMeHi Irops Cikopcbkoroy, M. Kui, YkpaiHa
HaujoHanbHui yHiBepeuTeT «3anopisbka nonitexHikay, M. 3anopixoks, Ykpaiva
SIHCTUTYT enekTpo3BaptoBaHHs imeHi €. O. MatoHa HaljioHanbHoi akagemii Hayk Ykpainu, M. Kuis, YkpaiHa

BceTyn. 3a ocTaHHI AeCATUNITTA IHCY/IbT 3a/IMIIAETHCSA MPOBiIAHOW MPUYMHOK TPUBaJIOl iHBa/liAHOCTI, 1[0 BUMarae
KOMIIJIEKCHOTO i iHAMBiAyani3oBaHOro miixoAy Ao peabimziTauii.

Meta. /[locnifuty edeKTHUBHICTH BHUKOPUCTAHHsS 6i0JIOTIYHOTO 3BOPOTHOrO 3B’I3Ky MiJi 4Yac JAUCTAHIIHHOL
peabimiTanili npu BUKOpUCTaHHI TpeHaxkepy «OcCHOBa» MHAaIi€EHTIB, sIKi IepeHecJU rocTpe MOpPYIIEHHS MO3KOBOTO
KpOBOOGIry.

Marepiaau Ta MeToaM. B mocnimkeHHi 6panu y4acTb NalieHTH 40J10Bivoi cTaTi, BikoM 45-60 pokiB 3 mopylmeHUMHU
JIOKOMOTOPHUMHU OYHKIiIMU BHacjiok nepeHeceHoro [IIMK rosioBHOro Ta COMHHOrO MO3Ky. BpaxoByrouu
0COOJIMBICTb 3aXBOPIOBAaHHS Ta BIKOBUM Jiama3oH, y [AOCHiZKeHHI Opajia y4yacTb JMlIe OJHA rpyna y CKJIaji
10 oci6. Ha aM6y/1aTopHOMY Ta AMCTAHLiHHOMY eTali, Ha I0YAaTKy 3alPOBa/PKEHHS NPOTrPaMH Ta KOXKHHUX 5 3aHATH
MpPOBOJUJINCA TecT Ha piBHoBary bepre Ta Tect «BcTanp Ta Wam». Ilif 9ac mpoBeZileHH 3aHATE OTPUMYBAJIHCS
MOKa3HUKHU KUTTELIANBHOCTI nanieHTa: aprepiaapHuil THCK (AT); yacTota cepreBux ckopodeHb (YCC); a Takox
piBeHb cTpecy, OLiHIOBaHM{ 3a [JONOMOIOI0 eJIeKTPOHHUX HPHUCTPOiB (cMapTBo4 Garmin) yepe3 BHMiplOBaHHS
Bapia6esibHOCTI cepueBoro putmy (HRV).

Pe3ysbTaTu. Y MeXax YOTUPUTHKHEBOI porpaMu peabijiiTauii mauieHTiB micis iHCYJbTy NPOBOAUBCS MOHITOPUHT
OCHOBHUX TMOKa3HUKIB >XUTTEAIAJBHOCTI MiJ, YaC BHUKOHAaHHA BIPAaB y BepPTHUKaJIbHOMY Ta TOPHU30HTAaJbHOMY
nosiokeHHi. OTpuMaHi faHi (koediuieHT Bapiarii) mokasyroTs, 10 yYacCHUKH € OLHOpigHUMHU. [IpoTsiromM mepioro
TxHA YCC KosMBasiaca Bif 77+1,09 no 86+3,26 ya/XB 3 TeH/IEHII€l0 [0 MiZBUILEHHS, 110 CBiAYUTh MPO MOYATKOBY
ajlanTanjiio cepueBo-cyAUHHOI cucteMu. Ha apyromy TxkHi YCC 3HU3MIaca fo 73+1,68-76+1,45 yn/XB Ha MOYATKY,
ajle 0 I'ITOTO 3aHSATTS 3HOBY 3pocja A0 84 yu/xB yepe3 36i/blieHHS1 iHTeHCUBHOCTI BrnpaB. TpeTill i yeTBepTUil
THXKHI MOKa3aiu cTabiibHO BUCcOKi 3HauyeHHs: YCC - o 95+2,00 ya/xB, 110 CBiAYUTH NPO afaNTaliio Ta MiBULLIEHHS
BUTPUBAIOCTI. CHUCTOIYHUHA Ta [AiaCcTOJNIYHMA THUCK 3HU3WJIHCA 3 Mo4yaTKoBHX 128+3,35-137+2,75 MM pT.cT. Ta
86+3,13-93+2,17 MM PT.CT. I0 CTabi/IbHUX HOPMa/IbHUX MOKa3HUKIB 121+0,98-129+3,74 Ta 76+4,29-90+1,67 MM pT. CT,,
NiATBepAKyoun 6Ge3neyHicTh peabimiTanii Ha TpeHakepi «OcHOBa». 3arajbHa TeHJEHLis AEMOHCTPYE NOCTYIIOBe
i cucTeMaTU4He 3HWKEHHS PiBHS CTpeCy MPOTAroM peabiniTaniiHoro nepioay.

BHCHOBKH. PesynbTaTu AoC/Iifi>)keHHs] NOKas3alu [AOCTOBipHe NOKpallleHHs (QYHKLiOHaJbHOrO CTaHy CeplieBo-
CyAWHHOI CHCTEeMHM Ta aJjalnTalilo OpraHiamMy A0 ¢i3MYHMX HaBaHTaXEHb y PI3HUX MOJIOXKEHHSIX TijJa IpH
BUKOPUCTaHHI TpeHaxkepy «OCHOBa».

Kawuosi caoea: pucraHuiiHa peab6initanis, imemiyHauil iHcynbT, pizuyHa Tepamis, pea6iniTanis, nudposi
TeXHOJIOTii, TpeHaxkep «OCHOBa», AKICTb XKUTTA
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Abstract

Introduction. Chronic obstructive pulmonary disease (COPD) remains a major global health challenge due
to the unmet need for early prediction of the disease course and therapy results. Exploring the potential
of gut microbiome profiling to develop targeted interventions for COPD could help take a significant step
toward implementing precision medicine into clinical practice.

Aim. To analyze recent data regarding gut microbiome profiling for the personalized management of COPD
patients based on an assessment of articles from the MEDLINE database.

Materials and methods. The MEDLINE database via PubMed was searched for articles published in
2015-2025 using a combination of predefined keywords. The search resulted in 173 articles, which were
initially screened and assessed based on the titles and content of the abstracts. After evaluating relevance,
for detailed assessment, we selected 85 articles. Finally, 50 articles were included in the review.

Results. The gut microbiome profiles of various cohorts of COPD patients differed significantly. Several
studies report reduced microbial diversity in COPD. Patients with stable COPD had higher levels of
Firmicutes and lower levels of Bacteroidetes compared to healthy individuals. COPD exacerbations
were accompanied by increased intestinal and pulmonary epithelium permeability, which promoted
lung colonization by Enterobacteriaceae. A decreased abundance of the Bacteroidetes genus Prevotella
was associated with a significantly greater risk of recent severe exacerbation and severe or very severe
airflow limitation. COPD patients with predominant emphysema showed increased intestinal endothelial
permeability, indicated by higher blood zonulin levels, and reduced commensal bacteria such as
Lactobacilli, Bifidobacteria, and Bacteroides subspecies. Corticosteroids and antibiotics significantly
impact the gut microbial dysbiosis. Supplementation with dietary fibers and gut microbiome-targeted
interventions showed some benefits in improving symptoms and slowing the progression of COPD.
However, these preliminary findings have not yet been widely used due to the lack of clinical trials.
Conclusions. The gut microbiome is a promising tool for stratifying COPD patients. Future research
should clarify the mechanisms and therapeutic effectiveness of restoring the gut microbiome in COPD.

Keywords: chronic obstructive pulmonary disease, gastrointestinal microbiome, gut microbiome,
gut microbiota, precision medicine, personalized medicine.

INTRODUCTION

Chronic obstructive pulmonary disease (COPD)
is one of the most common chronic diseases, especially
among people over 60 years old, which is characterized
by significant heterogeneity of comorbid conditions and
the difficulty of predicting the course [1]. According
to the World Health Organization, COPD is the third
leading cause of death worldwide. Moreover, two-thirds
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of COPD patients die from non-pulmonary causes, mainly
cardiovascular diseases (myocardial infarction, congestive
heart failure, stroke) and lung cancer [2]. Aging, reduced
physical activity, poor nutrition, smoking, and hypoxia
are factors that contribute to the maintenance of oxidative
stress, systemic inflammation, and endothelial dysfunction,
pathogenetic prerequisites for the coexistence of
multimorbidity in COPD. Microbiome changes may play
a role in the course of COPD and its comorbidities [3].
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Disturbances in the balance between «protective» and
«harmful» species of microbial community are associated
with the maintenance of systemic inflammation in
COPD [4]. The gut microbiome profiling has gained
significant attention due to the evolution of sequencing
technologies. Investigating the potential of gut
microbiome profiling for developing targeted interventions
could help reduce systemic inflammation, prevent
exacerbations, and improve lung function in patients with
COPD. This approach represents a promising avenue for
implementing precision medicine in COPD care [5].

AIM

The review aimed to analyze recent data regarding
gut microbiome profiling for the personalized management
of COPD patients based on an assessment of articles from
the MEDLINE database.

MATERIALS AND METHODS

The MEDLINE database via PubMed was searched
for articles published in 2015-2025, using the combination
of the keywords «(chronic obstructive pulmonary disease
OR COPD) AND (Gut Microbiota OR Gut Microbiome
OR Gastrointestinal Microbiota OR Gastrointestinal
Microbiome OR Intestinal Microbiome OR Intestinal
Microbiota)». The search resulted in 173 articles
(on March 12, 2025), which were initially screened and
assessed based on the titles and content of the abstracts.
Of these, 65 were excluded because they did not directly
address COPD, and 23 because they did not focus on
the gut microbiome in COPD. For detailed assessment,
selected 85 articles. Ultimately, the 50 most relevant
English-language publications were included in the review.

RESULTS AND DISCUSSION

The human microbiome and COPD

The human microbiome includes a set of microbiota,
i.e., microbial communities inhabiting a specific
anatomical niche — the gut, oral cavity, respiratory tract,
lungs, skin, and vagina, as well as the result of their vital
activity — structural elements, metabolites, signaling
molecules, and the environmental conditions [6].
Early-life gut microbial colonization is essential in
immunomodulatory and metabolic processes [7].

During the first years of life, a child’s microbiota
composition is dynamic and changes under the influence
of various factors [8]. Gradually, the composition of the
microbiota stabilizes into a permanent structure with
the formation of microbial communities characteristic
of a particular person, which are considered healthy
microbiota for them. This acquired microbiota is specific
and stable for the human throughout adulthood. Therefore,
there is no universal healthy microbiota [9].
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The gut microbiota is the second-largest genome
and the ninth-largest system in the human body, playing
a crucial role in maintaining health [10]. With age, there
is a decrease in species diversity and evenness in the gut
microbiome, and the slower this decrease occurs, the
longer a person’s lifespan. An increased risk of COPD
is accompanied by a decrease in potentially beneficial
bacteria and an increase in potentially harmful or pro-
inflammatory bacteria [11]. In addition, aging is linked
to intestinal barrier dysfunction and hyperpermeability,
which indicates a «leaky gut» and contributes to systemic
inflammation. This condition is associated with various
age-related diseases, including COPD [12].

Thus, a healthy microbiome composition in early
life is a protective factor in maintaining immune and
metabolic homeostasis. The gut microbiome is not only
an indicator of the aging process, but its understanding
has the potential to prevent chronic diseases, including
COPD [8, 11].

The gut-lung axis

The gut-lung axis is a bidirectional regulatory
pathway between the gut and the lungs, which plays
an essential role in regulating immune reactions and
maintaining pulmonary health [13]. The gut microbiome
is the most abundant in the human body. In a healthy
person, it contains mainly Firmicutes, Bacteroidetes,
Actinobacteria, Proteobacteria, Fusobacteriota, and
Verrucomicrobiota microbial phyla. Firmicutes and
Bacteroidetes comprise the vast majority, 90% of the
gut microbiome [14]. Firmicutes play an important
role in metabolic processes, whereas Bacteroides are
involved in immunomodulation [15]. Moreover, the
ratio between these two phyla is considered a marker
of normal intestinal homeostasis, and changes in this
ratio are associated with dysbiosis and may contribute
to the formation and progression of various pathological
conditions, including COPD [16].

The gut microbiota promotes the fermentation
of indigestible dietary fibers to short-chain fatty acids
(SCFAs) such as acetate, propionate, and butyrate, which
have protective anti-inflammatory properties, including
in the lungs [15, 17]. Unlike healthy individuals, the gut
microbiome of COPD patients showed a decrease in
Bacteroidetes, an increase in Firmicutes, and a reduction
in SCFAs, with the changes becoming more pronounced in
cases of severe disease [18, 19]. Fecal transplantation from
patients with COPD into mice results in increased lung
inflammation, airway remodeling, decreased lung function,
and emphysematous changes within a month [19]. A study
involving smoking-exposed emphysema mice showed that
a high-fiber diet reduced the Firmicutes/Bacteroidetes ratio
and enhanced SCFAs metabolism, which reduced airway
and systemic inflammation and attenuated emphysema-
related pathological changes [20].
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Alterations in the gut microbiome, not just the
upper and lower respiratory tract microbiome, in
COPD underscore the systemic nature of the disease,
and their occurrence initiates a vicious cycle of COPD
progression [5, 13]. Understanding the bidirectional link
between gut dysbiosis and COPD opens its potential as
a therapeutic target for treating COPD.

The impact of smoking on the gut microbiome

Research  indicates that smokers  possess
a different composition of gut microbiota compared
to nonsmokers [21]. No significant differences in
alpha diversity (the species richness, evenness, or
diversity within a sample) were observed. Still, notable
differences in beta diversity (the dissimilarity in
community composition among samples) were found
based on smoking status [22, 23]. Compared to never-
smokers, current smokers demonstrated a higher relative
abundance of the phylum Bacteroidetes while showing
a lower relative abundance of the phyla Firmicutes and
Proteobacteria. Furthermore, smokers had a reduced
Firmicutes/Bacteroidetes ratio [23]. Among never-
smokers, the relative abundance of the Firmicutes
genus Lachnospira was found to be lower, whereas the
relative abundance of the Bacteroidetes genus Prevotella
and the Firmicutes family Veillonellaceae was higher
in smokers [22]. Notably, there were no significant
differences in gut microbiota composition between
never-smokers and former smokers. This suggests that if
smokers quit for an extended period, their gut microbiota
composition is likely to return to its state before
smoking [23].

Alterations in the gut microbiome in stable COPD
and across different stages of the disease

Most studies suggested a tendency towards reduced
microbial diversity during stable COPD. The composition
of the gut microbiome showed no variations between
current smokers and non-smokers suffering from COPD,
indicating that this is a phenotype related to the disease
itself rather than one driven by the effects of cigarette
smoke on the gut microbiome [18]. Several studies report
that patients with COPD have higher levels of Firmicutes
and lower levels of Bacteroidetes compared to healthy
individuals, with the changes becoming more pronounced
as COPD progresses and lung function declines [16, 24].
An elevated Firmicutes/Bacteroidetes ratio is linked to
sustaining inflammation [16].

Research showed that patients with COPD have
a lower abundance of multiple members of the Firmicutes
family Lachnospiraceae and the Bacteroidetes genus
Prevotella and a higher abundance of the Firmicutes
genus Streptococcus (Streptococcus species, including
S.  parasanguinis B and S. salivarius) and the
Proteobacteria genus Enterobacter in the gut microbiota.
Furthermore, these microbial imbalances are associated
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with decreased lung function and may contribute to the
progression of COPD [13, 16, 18, 25, 26]. In the early
stages of COPD (stages I-1I), a higher abundance of the
Bacteroides family Prevotellaceac was found compared to
healthy individuals. This is likely a protective mechanism,
as Prevotellaceac may possess anti-inflammatory
properties [19, 26]. With age, there is a depletion of the
Actinobacteria genus Bifidobacterium and the Firmicutes
genus Lactobacillus, a common finding in COPD [25].

Another study reveals the gut microbiota of COPD
patients and healthy individuals showed a similar
dominant population at the phylum level. Although
at the genus level, compared to healthy people, the
abundance of gut microbiota in patients with stable
COPD stage III was changed: the Bacteroidetes genera
Bacteroides and Prevotella, as well as the Firmicutes
genera  Faecalibacterium, Roseburia, Lachnospira,
and Coprococcus were lower, while the Bacteroidetes
genus Parabacteroides was higher. Furthermore, the
relative abundance of Lachnospira and Coprococcus was
negatively correlated to the smoking index and positively
correlated with the forced expiratory volume in the first
second (FEV ) and the ratio of the FEV, to the forced vital
capacity of the lungs (FEV /FVC). In contrast, the relative
abundance of Parabacteroides was positively related to
the smoking index and negatively related to the FEV, and
FEV /FVC [27].

Studies using Mendelian randomization have
identified causal relationships between gut microbiome
composition and COPD. The Firmicutes genera
Holdemanella and Marvinbryantia are associated with
an increased COPD risk. In contrast, the Actinobacteria
genus Collinsella, the Bacteroidetes genus Barnesiella,
the Firmicutes genera Clostridium innocuum group,
Lachnospiraceae  UCGO004, Lachnospiracecae UCGO10,
Lachnospiraceae NK4A136 group and family Family XIII
were protective factors for COPD [28, 29]. The abundance
of the genera Streptococcus and Marvinbryantia increases
under the influence of nicotine [18, 28].

Additionally, COPD has been associated with
increased levels of zonulin in the blood, a marker of
a «leaky gut». Higher levels of zonulin were found
in patients with moderate and severe COPD than
those with mild COPD [25, 30]. COPD patients have
lower concentrations of SCFAs in the gut microbiome
compared to healthy individuals. Moreover, the
severity of COPD correlates with reduced levels
of SCFAs. The SCFAs possess anti-inflammatory
properties, help maintain the intestinal epithelial barrier,
balance the gut microbiota, and regulate immunity
and inflammation [25]. Among the gut microbiome
members known for their role in SCFAs production —
particularly butyrate and acetate, which help counteract
inflammation through immune regulation — are several
genera from the Lachnospiraceae family. These include
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Lachnospiraceae  UCGO004, Lachnospiraceae UCGO10,
and Lachnospiraceae NK4A136. Representatives of
Lachnospiraceaec are considered potential prognostic
biomarkers for COPD [28].

The gut microbiome in acute exacerbations of COPD

Exacerbations play a critical role in COPD
because they are linked to increased mortality, further
deterioration of lung function, and a decrease in quality
of life. In addition, exacerbations are heterogeneous and
may be accompanied by various inflammatory profiles
and etiological factors. Dysbiosis is associated with
acute exacerbations of COPD (AECOPD), and disease
progression may be an indicator of higher mortality
risk [5]. The alpha and beta diversities (compared to stable
COPD and healthy individuals) of the gut microbiota
were lower in AECOPD patients. The relative abundances
of Firmicutes and Actinobacteria were decreased, while
those of Bacteroidetes and Proteobacteria were increased
in AECOPD compared to stable COPD and healthy
individuals. The Firmicutes genus Lachnoclostridium
and the Bacteroidetes genus Parabacteroides were
predominantly higher in AECOPD [31].

Low serum vitamin D levels, which predispose to
AECOPD, may lead to reduced gut microbiota diversity
and a high abundance of the Bacteroidetes genera
Bacteroides and Prevotella, as well as the Firmicutes
order Clostridiales [32].

Inflammation and immune dysregulation during
AECOPD are associated with increased abundance of
the Proteobacteria family Enterobacteriaceae. In addition,
AECOPD are accompanied by increased intestinal and
pulmonary epithelium permeability, which promotes lung
colonization by Enterobacteriaceae [25, 33]. A decreased
abundance of the Bacteroidetes genus Prevotella was
associated with a significantly greater risk of recent
severe AECOPD and severe or very severe airflow
limitation [5, 34].

AECOPD patients exhibit lower concentrations
of SCFAs, leading to an increased pro-inflammatory
response. This may be due to a reduction in the abundance
of SCFA-producing species, which could potentially help
predict AECOPD [35].

Thus, the gut microbiome significantly influences
immune regulation and systemic inflammation in AECOPD.

Prognostically significant endotypic and phenotypic
features in COPD and their relationship with the gut
microbiome

COPD patients with predominant emphysema showed
increased intestinal endothelial permeability, indicated by
higher blood zonulin levels and reduced commensal bacteria
such as Lactobacilli, Bifidobacteria, and Bacteroides spp.
Additionally, there was an increase in pathogens like
Proteobacteria and fungi such as Saccharomyces spp.,
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suggesting severe gut dysbiosis [36]. COPD patients with
sarcopenia demonstrated elevated levels of blood zonulin
and a gut dysbiosis-induced decreased production of SCFAs.
In the gut microbiota of these patients, there is an increased
abundance of phylum Proteobacteria and pathogenic
genera FEscherichia and Shigella. Conversely, there is
a decreased abundance of phylum Firmicutes and genus
Faecalibacterium, Prevotella 9, Blautia [37, 38]. A higher
Charlson comorbidity index and increased gastrointestinal
symptom scores are linked to a greater risk of gut dysbiosis
in stable COPD patients. Additionally, a body mass index
greater than 23.25 kg/m? and a serum albumin level above
32.5 g/L. may serve as protective factors, as they reduce the
risk of gut dysbiosis in these patients [39].

High blood eosinophil levels are known to be
linked with an increased risk of AECOPD, mortality,
decreased FEV , and response to corticosteroids. A lower
abundance of Bacteroides spp. in stable COPD patients
was associated with elevated blood eosinophils [40].
Neutrophilic inflammation was linked to the dominance
of Proteobacteria, which correlated the activation of pro-
inflammatory signaling pathways [41].

There is evidence that SCFAs suppress eosinophilic
inflammation and enhance neutrophilic inflammation.
The study supports these data about eosinophil-dominant
inflammation and reports that lower SCFAs levels and
higher mucus plug scores accompanied it. Furthermore,
it was found that a lower relative abundance of the
Fusobacteriota genus Fusobacterium was related to
more significant mucus plugging in the airways on
chest computed tomography in COPD patients with
predominant eosinophilic inflammation [42].

The relationship between comorbidities in COPD
and the gut microbiome

Gut dysbiosis in COPD patients is associated with
increased systemic inflammation, which contributes to
the development of cardiovascular diseases, cancer, and
other comorbidities. Direct studies of the impact of the
gut microbiome on COPD comorbidities are currently
lacking. However, some studies emphasize the role of gut
dysbiosis in forming pathogenetic links of comorbidities —
systemic inflammation, metabolic disorders, oxidative
stress, endothelial dysfunction, etc., and their progression.

The trimethylamine-N-oxide (TMAO) metabolite,
which depends on gut microbiota and is influenced by
dietary L-carnitine and phosphatidylcholine intake, has
been identified as a biomarker that can predict increased
cardiovascular risk. Independent association of TMAO
with long-term all-cause mortality was found in patients
with congestive heart failure, chronic kidney disease, and
community-acquired pneumonia. The study in AECOPD
patients also reported that increased circulating TMAO
levels were linked with long-term all-cause mortality,
regardless of the type of exacerbation [43].
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The gut microbiota metabolite phenylacetylglutamine
was found to be a promising biomarker for COPD. It
may aid in identifying individuals at high risk for COPD
and provide valuable insights for early prevention and
treatment strategies. Previous research has also indicated
that phenylacetylglutamine serves as a prognostic marker
for heart failure risk and could potentially be a biomarker
for lung cancer, suppressing the growth of lung tumors.
Furthermore, elevated levels of phenylacetylglutamine may
be linked to acute lung injury [44].

The impact of COPD therapy on the gut microbiome

Corticosteroids (both inhaled and systemic) and
antibiotics significantly impact microbial dysbiosis,
including the gut microbiome. Although most studies
have focused on their effects on the lung microbiome,
there is evidence of a decrease in microbial diversity
and enrichment of Proteobacteria with long-term
corticosteroid therapy [5, 15]. Adding probiotics with
Bifidobacterium Lactobacillus triple live bacteria to
COPD treatment using budesonide and ipratropium
bromide has been shown to reduce inflammation, inhibit
airway remodeling, regulate gut microbiota, and promote
lung function recovery [45]. Long-term treatment with
macrolides reduced the abundance of the gut microbiota
by reducing the number of pathogenic bacteria in COPD
patients but did not affect microbial diversity [5, 46].
There is some evidence that azithromycin may reduce the
emphysematous changes caused by smoke exposure [47].

Changes in the gut microbiome induced by diet and
pulmonary rehabilitation in patients with COPD

Long-term fiber intake reduces the risk of COPD by
30%. The production of SCFAs provides this beneficial
effect through the fermentation of dietary fiber. This
is facilitated by an increased abundance of SCFA-
producing bacteria, consequently reducing the Firmicutes/
Bacteroides ratio. Increased dietary fiber intake enhances
intestinal barrier function, has anti-inflammatory and
immunomodulatory potential, and reduces the progression
of COPD and emphysema [25, 29, 48].

A Western diet (high intake of red and processed
meat, fried food, refined grains, saturated fats, baked
goods, sweets, and low consumption of fruits and
vegetables) is associated with an increased risk of
developing and progressing COPD. Furthermore, each
increase of 50 grams per week in processed red meat
intake is linked to an 8% rise in COPD risk. This diet is
rich in choline, which, influenced by gut microbiota, leads
to elevated levels of circulating TMAO. High levels of
TMAO are associated with an increased risk of all-cause
mortality [25]. On the other hand, the Mediterranean diet
(high consumption of vegetables, fruits, and whole grains)
helps maintain lung function [25, 32].

Higher intake of omega-3 polyunsaturated fatty
acids is associated with reduced incidence of COPD
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and contributes to maintaining intestinal immunity and
gut microbiota homeostasis [25]. A diet with adequate
vitamin D levels is beneficial for patients with COPD.
Vitamin D helps regulate intestinal balance by preventing
pathogen invasion, reducing inflammation, and maintaining
barrier function [25, 32]. Pulmonary rehabilitation helped
reduce intestinal permeability (increased zonulin levels)
caused by intestinal dysbiosis [36].

Gut microbiome-targeted interventions in COPD

Probiotics may potentially improve symptoms and
slow the progression of COPD. However, most studies to
date have been conducted in cigarette smoking-induced
COPD mouse models. Therefore, these preliminary
findings must be validated in large-scale randomized
trials before probiotics can be widely used in COPD
treatment.  Supplementation  with  Bifidobacterium
longum subsp. longum attenuated cigarette smoke-
induced inflammation and also restored cigarette smoke-
induced butyrate depletion [49]. Lactobacillus rhamnosus
supplementation for 3 months significantly delayed
the next moderate-to-severe exacerbation in moderate-
to-very severe stable COPD patients. However, the
delay in subsequent exacerbation was limited by the
duration of probiotic use, so further long-term studies are
needed [50]. Parabacteroides goldsteinii supplementation
also attenuated cigarette smoke-induced inflammation,
significantly restoring the smoke-induced body weight
loss and improving lung function [48]. Prebiotics are
dietary fibers in the form of nutritional supplements that
positively influence the gut microbiome’s composition.
Synbiotics is a combination of probiotics and prebiotics.

Fecal microbiota transplantation (FMT) is
a promising therapeutic strategy to regulate COPD
symptoms by modulating the gut microbiota. Given the
limited research, more animal experiments and clinical
trials are needed to investigate its therapeutic effect.
Current evidence suggests that FMT from healthy mice
to cigarette smoking-induced COPD mice increased the
abundance of Bacteroidetes and Lachnospiraceae. These
bacteria can catabolize dietary fiber into SCFAs, which
help suppress local and systemic inflammation, thus
reducing the development of emphysema [25, 48].

CONCLUSIONS

This review demonstrates that the gut microbiome
is a promising tool for stratifying COPD patients. The
gut microbiome of these patients differs significantly
depending on various factors: stable disease or
exacerbation, severity of airway obstruction, phenotypic
and endotypic features, comorbidities, medications,
patient age, dietary habits, lifestyle, etc. In COPD,
gut microbiome profiling is a significant step towards
personalized management and developing targeted
interventions aimed at restoring a healthy gut microbiome
and attenuate COPD progression.
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Perspectives for further research. Future research
should clarify the mechanisms and therapeutic effectiveness
of restoring the gut microbiome in COPD patients. Large-
scale clinical studies utilizing a multi-omic approach are
necessary to identify the bacteria and metabolites that play
a key role in COPD pathogenesis. This comprehensive
strategy will be a strong foundation for developing gut
microbiome-targeted interventions in COPD.
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MOTEHUIAN NPO®IIFOBAHHSA MIKPOBIOMY KULLEYHUKA OJ1S1 NEPCOHANI3OBAHOIO BEAEHHS MALJIEHTIB
3 XPOHIYHUM OBCTPYKTUBHUM 3AXBOPHOBAHHSAM NEFEHb: OrNAa
AHacracis 5. FopoBa’, Onis B. Bepxosogosa?, Banepis B. Bpek'

TXapKiBCbKWI HALliOHANbHWUI MESWNYHWIA YHIBEPCUTET, M. XapkiB, YkpaiHa
HavjioHanbHui thapMaLEeBTUYHNI YHIBEPCUTET, M. XapkiB, YkpaiHa

Bceryn. XpoHiuHe 06CTPYKTHBHE 3aXxBOploBaHHA JiereHb (X03JI) 3aynuIIaeTbcs cepio3HOM0 I7106aIbHOI0 MPO6IEMOIO
OXOPOHM 3/0pOB’s 4epe3 He3aJ0BOJIEHy [NOTpe6y B pPaHHbOMY IIPOTHO3yBaHHI Iepe6iry 3aXBOpPIOBAaHHSA Ta
pe3ysbTaTax Tepamnii. BuBueHHs noteHIiany npodistoBaHHSA KULIIKOBOro Mikpo6iomy npu X03JI fonoMoske 3po6UTH
3HAaYHUM KPOK Ha LIJIAXY BOIPOBa»KEHHS NpeLU3iiHOl MeJULIUHU.

MeTa. [IpoaHanidyBaTH ocTaHHiI JaHi 100 NpodiNOBaHHSA KHULIKOBOTO MiKpo6ioMy [Jisi IepCOHaJi30BaHOTO
JiKyBaHHs nauieHTiB 3 X03JI Ha ocHOBI o1iHKY cTaTel i3 6a3u Janux MEDLINE.

Marepianu Ta Metogu. Mu 3pilicHuau momyk crated y MEDLINE, omy6siikoBanux y 2015-2025 pokax, 3a
JIOIIOMOT 00 KOoMOiHaIil 3a3/jaieriip BU3HaYeHUX KJII0YOBHX CJIiB. Y pe3ysbrati 6yso 3HalgeHo 173 cTaTTi, SKi 6ysu
olliHeHi 32 Ha3BaMH Ta 3MicToM Te3. [lic/is OLiHKY pesIeBaHTHOCTI JIJ/Is1 e TAJILHOTO aHaJIidy MU Bifiiopanu 85 craTei.
Jo ornsay yBidnio 50 craTen.

PesyabraTu. [Ipodini kumkoBoro Mikpo6ioMy pi3HUX KOHTHHIeHTIB manieHTiB 3 XO3JI cyTTEBO BiJpi3HSIHCA.
Kinpka gocaifxeHb MOBiAOMIISIIOTH PO 3MeHILIeHHS MiKpo6HOoi pisHoMaHiTHOCTI pu XO3J1. [lauienTH 3i cTabiibHUM
X03J1 manu Buwii piBHi Firmicutes i Hmxk4i piBHiI Bacteroidetes mopiBHsHO 3i 3m0poBUMU 0cO6aMU. 3aroCTPEHHS
X03Jl cynpoBofKyBaJucs NiABUIIEHHAM HPOHMKHOCTI KHIIKOBOIO Ta JIET€HEBOTO eMmiTesil, M0 COpHUAJIo
KoJioHi3anii siereHb Enterobacteriaceae. 3MeHIIeHHsI 4YMCceJbHOCTI poay Prevotella 6yno moB’si3aHe 3i 3HAYHO
OiIbIIMM PHU3UKOM HEILO/IaBHBOTO TSXKKOI'0 3arOCTPEHHSI W TSXKKOro abo AyKe TSXKKOro 00MeXEeHHsI MOBITPSHOTO
noToky. [lanientu 3 X03JI Ta emdizeMoro Maiu BULIi piBHi 30HYJiHY B KpPOBi, MapKepa MPOHUKHOCTI KUUIKOBOTO
eHJIoTeJslilo, Ta 3HWKeHHs KinbkocTi Lactobacilli, Bifidobacteria ta mnigBufiB Bacteroides. Koptukocrepoigu Ta
aHTHUGIOTUKM iCTOTHO BIJIMBa/JIM HA JUcGaKTepio3 KulleyHUKA. COXKUBAHHSA Xap4yOBHUX BOJIOKOH Ta MiKpo6ioM-
Opi€EHTOBaHa Tepamid NOKasa/lu NeBHI NepeBaru B MOKpallleHHI CUMIITOMIB ¥ ynoBiibHeHHI nporpecyBaHHa X03J1.
OfHak 1 monepeiHi BUCHOBKH lije¢ He OTPUMaJIM LIMPOKOr0 3aCTOCYBaHHS Yepe3 HeJOCTATHIO KiJIbKICTh KJIIHIYHUX
BUIIPOOYBaHb.

BucHOBKU. Mikpo6ioM KHIIEYHUKA € MEPCIHEKTUBHUM iHCTpyMeHTOM JJsi cTpaTudikanii manieHTiB 3 XO3JL
Maii6yTHi focC/ikeHHs] MalOTh NPOSICHUTH MeXaHi3MH Ta TepalneBTUYHY e(pEeKTUBHICTb Bi[HOBJIEHHS MiKpobGioMy
KuiedyHuka npu X03J1.

Kawouosi caoea: XxpoHiuHe 0GCTPYKTUBHE 3aXBOPIOBAaHHS JiereHb, MiKp06ioM IIJIYHKOBO-KUIIKOBOTO TPaKTYy,
MiKpo6ioM KHIIeYHHMKa, MiKpo6ioTa KMIIeYHHUKA, Ipenu3iiiHa MeJMMHA, IepCOHaIi30BaHa MeAUIIMHA
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Abstract

Introduction. The use of pneumococcal conjugate vaccines (PCVs) began globally in the early 2000s, with
many countries incorporating them into national immunization programs. PCVs proved to be effective
against those serotypes of the pneumococci (S. pneumoniae, Spn) that were part of the vaccines, leading
to declines in invasive pneumococcal disease (IPD) and reduced Spn circulation among healthy individuals
for the first years after vaccination implementation.

Aim. To analyze the characteristics of Spn circulation against the background of widespread PCV use,
subsequent trends in serotype changes, and vaccine effectiveness (VE) in order to optimize its strategy.
Materials and methods. This retrospective epidemiological review used systematic analysis of literature
from 2010-2020s to examine global trends in IPDs, Spn carriage, serotype distribution, VE, and the
emergence of new dominant serotypes before and after PCV introduction.

Results. The analysis of the global situation demonstrates the dynamics of changes in Spn carriage among
healthy children, the evolution of Spn serotypes under vaccine pressure, a gradual decline in VE, and
a continuous increase in the valency of PCVs in use. Data from Ukraine are presented, where PCVs are not
included in the national immunization program; nevertheless, over the past 10 years, a sharp decline in
Spn carriage (~6.6-fold) has also been observed, along with a reduction in the number of circulating Spn
serotypes. In particular, no circulation of PCV13 vaccine serotypes 3, 5, 14, and 19A was detected, nor of
serotype 6C, which is antigenically related to the vaccine serotype 6A. Meanwhile, non-encapsulated Spn,
now recognized as IPD etiological agents, in the children’s nasopharynx increased 4.5-fold, highlighting the
need to consider both encapsulated and non-encapsulated Spn in predicting future VE.

Conclusions. Given the high effectiveness of PCVs only against vaccine serotypes, in countries with
moderate Spn circulation the most optimal strategy is vaccination of medical, age-related, and epidemic
risk groups using the highest-valency PCVs. In addition to protecting these risk groups against vaccine
serotypes, this approach may help limit their replacement by other Spn serotypes.

Keywords: pneumococci, non-capsular pneumococci, pneumococcal carriage, invasive pneumococcal

diseases, pneumococcal conjugate vaccines

INTRODUCTION

The long-term use of pneumococcal conjugate
vaccines (PCVs) worldwide within immunization
programs has not diminished the relevance of invasive
pneumococcal diseases (IPDs). The first to be introduced
was the 7-valent PCV (PCV7, 2000), followed by PCV10,
PCV13, PCV20, and most recently, PCV21 (2024) [1, 2].
The serotype composition of these vaccines has been
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described previously [2]. However, widespread PCV
implementation, so extensive that some researchers
have called the 21st century the «era of pneumococcal
vaccines», has not enabled substantial progress toward
effective IPD control. In the European Union/European
Economic Area EU/EEA, where PCVs have been widely
used for over two decades, 17,700 IPD cases were reported
in 2022 (5.1 per 100,000), comparable to pre-COVID-19
levels. The highest incidence was among infants under 1
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year and adults over 65 (13.4 and 12.6 per 100,000) [3].
Under vaccine pressure, Streptococcus pneumoniae (Spn)
serotypes included in PCVs (vaccine serotypes, VSTs)
are displaced and replaced by previously less prevalent
non-vaccine serotypes (NSTs). Colonization of the
nasopharynx may lead to pneumonia, meningitis, otitis
media, or other conditions, though infection often results
only in carriage. The risk of disease is higher in young
children, older adults, individuals with comorbidities, and
immunocompromised persons. Monitoring Sprn carriage
in healthy children allows assessment of its intensity and
identification of dominant serotypes, which is essential
for evaluating vaccine effectiveness (VE), understanding
pathogen dynamics, forecasting epidemic trends, and
guiding preventive measures.

AIM

The aim of this study is to analyze the characteristics
of Spn circulation against the backdrop of widespread PCV
use, to identify further trends in serotype dynamics, and to
assess VE in order to optimize vaccination strategies.

MATERIALS AND METHODS

The study is a retrospective epidemiological and
analytical review. A systematic search of the literature
was conducted in the international databases PubMed,
Scopus, and Web of Science, as well as on the official
websites of the World Health Organization (WHO), the
Centers for Disease Control and Prevention (CDC),
and the European Centre for Disease Prevention and
Control (ECDC). Using content analysis, publications
were selected according to predefined thematic areas,
including trends in invasive pneumococcal disease during
the 2010s-2020s, considering regional and age-specific
differences before and after the introduction of PCVs;
carriage and persistence of Spn; serotype distribution; VE;
circulation of serotypes in the pre- and post-PCV periods;
and the emergence of new dominant serotypes, followed
by comparison and critical appraisal of the data.

RESULTS

Assessment  of the current situation of
pneumococcal infections in the world. An example of
changes against the backdrop of over 20 years of PCV
use in most countries is the impact of vaccination on the
distribution of VSTs and their role in IPDs. In a WHO
project, surveillance data from 41 countries with PCV10
or PCV13 coverage of at least 70% were evaluated.
Among children under 5 years, the most frequent causes
of IPDs were VSTs 19A, 3, and 14. Other VSTs were
detected rarely, confirming the VE against all other
VSTs [4]. In the EU/EEA in 2022, only 46% of serotyped
isolates from children under 5 years belonged to PCV13
VSTs. Among the five prevailing serotypes in children
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up to 14 years, only two were VSTs — 3 and 19A [3].
The characteristics of Spn of these two serotypes,
which distinguish them from others and reduce VE, we
described earlier [2]. These were not relevant in the pre-
vaccine period but began to prevail after widespread use
of PCV7. Currently, new serotypes 8, 10A, and 24F with
pronounced invasiveness have also emerged in Europe.
Comparing these data with those from the 41 countries
mentioned above, the predominance of VSTs 3 and
19A appears to be a global trend, largely unaffected by
immunization. In a study of antimicrobial resistance
(AMR) of Spn isolates from IPD patients in EU/EEA in
2022, 19.0% were resistant to erythromycin and 9.9% to
cephalosporins [3]. Thus, vaccination has not led to the
elimination of AMR.

Based on approximate calculations for 180 countries
for the period 2015-2045, global use of PCV13 (at the
current coverage level of the three-dose pertussis-
diphtheria-tetanus vaccine) could annually prevent
0.399 million child deaths and 54.6 million cases of
IPDs. The largest number of IPD cases is expected in
the African and Asian regions (399,000 and 275,000,
respectively, compared to 7,540 in North America and
4,860 in Europe) [5, 6]. We would agree with these
estimates if IPD incidence were consistently determined
by the same factors, in particular if its pathogens did not
have a large number of serotypes and the capacity for
accelerated evolution under the «immune pressure» of
PCVs. There are also serious doubts about achieving PCV
coverage at the level of the pertussis-diphtheria-tetanus
vaccine. Therefore, these estimates can be considered
only as theoretical, and the stated goal remains, for now,
unrealistic.

Pneumococcal carriage, influencing factors,
and detection approaches. The persistence of Spn in
healthy individuals sustains the ongoing epidemiology of
pneumococcal infections, as carriers directly contribute
to its circulation and can transmit the pathogen. Carriage
rates, disease incidence, and serotype distribution vary
across regions due to multiple factors. Therefore, beyond
general discussions of Spn carriage in healthy populations,
it is crucial to examine its epidemiological characteristics
within specific countries and regions to understand local
dynamics and risks.

Individuals vary considerably in their susceptibility
to respiratory pathogens and in clinical outcomes, due
to multiple factors. Beyond pathogen virulence, immune
status, host genetics, and environmental influences, the
commensal microbiota, the human microbiome, plays
an important role and may include potential pathogens
such as Spn. These complex, niche-specific bacterial
communities vary with localization, host condition,
and factors like age, season, feeding practices, and
viral presence. Correlations exist between microbiota
composition, its stability, and susceptibility to respiratory
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infections. Within respiratory bacterial communities,
streptococci are central [7]. These interactions and their
implications for vaccination require further study.

Another study showed that a more diverse
microbiome and low abundance of Corynebacterium
spp. before infection were associated with Spn
persistence [8]. In young children, Spr detection varied
by serotype, from 6-7% for 6A and 35A/B to 20%
for 6B and 23A/B. Its presence was influenced by
Dolosigranulum,  Corynebacterium,  Staphylococcus,
Haemophilus, Moraxella, non-pneumococcal streptococci,
Gemella, Prevotella, and Fusobacterium, suggesting
co-colonization affects microbiota composition depending
on serotype phenotypes [9]. Factors promoting carriage
include young age, ethnicity, respiratory symptoms,
daycare attendance, living with young children,
poverty, smoke exposure, seasonality, co-colonization,
breastfeeding, and antibiotic use. Average carriage rates
varied by income, from 51% in low-income settings to
28.5% in high-income settings [10].

The WHO working group study found that a diverse
microbiome and low Corynebacterium spp. abundance
before infection were linked to Spn persistence [8]. In
young children, detection varied by serotype (6-7% for
6A/35A/B; 20% for 6B/23A/B) and was influenced by co-
colonizing bacteria [9].

Levels, serotypes, and other characteristics of
pneumococcal circulation among healthy individuals.
Carriage rates of Spn in healthy populations vary
geographically and depend on the cohorts under study. For
example, in closed settings they are consistently higher, as
such environments intensify the activity of transmission
factors. Monitoring carriage makes it possible to determine
Spn serotypes at the population level and, when PCVs
are included in the Immunization Schedule, to assess the
impact of vaccination on the prevalence of VSTs, their
individual serotypes, and the emerging epidemiological
role of NSTs and non-encapsulated Spn (NESp).

The introduction of PCVs initially reduced IPD
incidence, raising hopes for disease control. However,
Spn often persists as a predominant nasopharyngeal
bacterium in children, detected as frequently as before
vaccination [14]. Below, we present data on Spn carriage
among healthy individuals in selected countries to
highlight differences in circulation intensity, serotype
diversity, the emergence of new serotypes under vaccine
pressure, and the gradual decline in vaccine effectiveness,
which drives the development and use of higher-valency
vaccines.

In Poland, during the PCV use (2016-2020), Spn
was detected in 40.1% of unvaccinated children under
5 years of age; in 25.3% of cases, multiple serotypes
were identified simultaneously. The risk of carriage
was significantly higher among children attending
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preschool institutions and during the autumn—winter
months. The most prevalent serotypes were 23A, 6B,
15BC, 10A, and 11A. VSTs after PCV10 and PCV13
were 23.2% and 26.3%, respectively [15]. In Finland,
PCV10 use, which includes protein D of non-typeable
H. influenzae, reduced VST carriage and showed trends
toward lower overall Spn carriage, mainly VSTs 6B,
14, 19F, and 23F, along with a decline in NST 19A and
a slight later increase in VSTs [16]. This raised questions,
particularly about the reduction of 19A in vaccinated
children aged 18-22 months, as PCV10 does not target
it [17]. Each study continues to highlight areas needing
further investigation. In England, where PCV7 has been
used since 2006 and PCV13 since 2010, no significant
reduction in Spn carriage among children under 5 years
of age was observed in 2012-2013 compared with the
pre-vaccination period. The carriage rate was 47.7%,
versus 51% in 2008-2009 and 48.4% in 2001-2002. The
predominant serotypes were VSTs included in PCVI13
(7F, 19A, 3) and NSTs (8, 33F) [18]. The introduction
of PCV10 in 2019 in Croatia was accompanied by an
increase in Spn carriage from 19.9% to 28.7%, mainly
due to NSTs (6C, 11A, 19A, 23A) [19]. In Greece, among
kindergarten children (96.6% with >1 PCV7 dose), Spn
was detected at least once in 78.5% across four exams.
Serotype 19A was frequent (17.1%), while NSTs made up
73.1% of isolates. Other common serotypes included 23B,
15B/C, 16F, 21, 11A, 15A, 6C, 10A, 22F, and 23A, with
NSTs 21 and 16F persisting 5-14 weeks [20]. In similar
studies from Portugal, after PCV13 introduction, Spn
carriage among kindergarten children <6 years remained
high (60.2%), with VSTs at 10.7% versus 47.6% pre-
vaccination. The most common VSTs — 19F, 3, and 19A —
showed a downward trend, notably serotype 3, which has
low VE. Prevalent NSTs included 15B/C, 11A, 23B, 23A,
and NESs (51.9%). Penicillin and macrolide resistance
increased, driven by NSTs. Genomic lineages traditionally
linked to VSTs (CC156-GPSC6, CC193-GPSC11) were
now mainly among NSTs, indicating Sprn adaptation to
vaccination and antimicrobial pressure. These findings
call for balanced, evidence-based strategies for future
prevention [21]. In Turkey, PCV7 was introduced in 2008
and PCV13 in 2011. In 2014, the Spn carriage among
children aged 0-13 years was 9.8%, with vaccination
coverage at 56.6%. Of the isolates, 53% belonged to
VSTs and 12.2% to NESp. The most common serotypes
were 3, 19F, 6A/B, 11A, and 15B [22]. Among vaccinated
children under 5 years (2019-2020), carriage increased to
17.8%. The most prevalent serotypes were 15B, 23F, 23A,
11A, 19F, and 15F. Overall, 27.2% of Spn isolates were
classified as VSTs [23]. During the COVID-19 pandemic
(2022), Spn carriage among individuals 0-24 years was
19.6%, with no substantial differences across age groups
(15.6-20.7%). Vaccination coverage was >82% among
those under 15 years of age. Vaccination was associated
with significantly lower carriage only in children
<10 years old (17.8-19.7%). A total of 27 Spn serotypes
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were identified, with VSTs accounting for 77.3%.
The dominant serotypes were 19F, 6A/B, 3, 23F, and
15B/C [24].

In the United States, PCV7 (2000) and PCV13
(2010) gradually shifted Spn serotype distribution,
reducing VSTs among healthy children to 3% and
increasing NSTs to 97%. Unlike many countries, AMR
initially declined [25, 26]. After PCV13, NST 35B
became predominant with low AMR, but several years
later resistance rose sharply (2.9% — 27.9%) due to the
ST156 lineage. Capsular switching between multidrug-
resistant VSTs (e.g., 9V, 14, 19A) and 35B illustrates
Spn’s evolutionary adaptation under vaccine pressure

Differences in nasopharyngeal Spn colonization
among Indigenous and non-Indigenous children in
Australia were observed before and after three doses of
PCV7. Carriage prevalence was 19% and 16%, while
NSTs accounted for 22% and 7%, respectively. Vaccinated
Indigenous children had lower VSTs and higher NSTs
carriage than unvaccinated peers; no similar pattern
occurred in non-Indigenous children. AMR profiles also
differed: 30-43% of NESp isolates showed resistance to
two or three antibiotics [28]. It may be assumed that Spn
carriage was likely influenced by both genetic susceptibility
and living conditions. Later, following the PCV13, Spn
carriage among Indigenous children under 5 years declined
(72.2% — 66.8%), while it slightly increased in ages 5-14
(49.4% — 53.2%). The most prevalent serotypes became
11A, 15B, 16F, and 19F. Complete resistance to penicillin
was detected among Spn serotypes 19A, 19F, and NESp
isolates [29]. The rapid emergence of AMR, including
in newly prevalent serotypes, likely reflects widespread
antibiotic use in this population.

In Asian countries as well, the introduction of
vaccination has not had a substantial impact on Spn
carriage. The introduction of PCV10 in Pakistan (2013)
was preceded by a study of Spn carriage in different
areas in children, which was 73.6-79.5% in infants
and 78.2% in children aged 12-59 months. Between
30.7% and 38.9% of Spn belonged to VSTs. The most
common serotypes were 6A, 23F, 19A, 6B, and 19F.
Thus, at the time of vaccine introduction, approximately
three out of four children were colonized with Spn, and
this rate was similar across comparable age groups in
different communities. Subsequent observations in these
communities demonstrated changes in VST carriage
associated with PCV10 use [30]. During 2014-2018, Spn
carriage in children under 2 reached 75%, above pre-
vaccination levels; VSTs accounted for 16% and NSTs
84%. Serotypes 6B, 9V/9A, and 19F declined over twofold,
while NSTs 19A, 21, and 10A increased 33-70%. VE was
shown for 9V/9A, 19F, and 6A [31]. After PCV10 was
replaced with PCV13 in 2021, 2022 carriage remained 70%
(60.1% coverage). PCV10 VSTs dropped from 13.2% to
7.2%, additional PCV13 VSTs from 18.5% to 11.4%, and
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NSTs rose from 68.3% to 81.4%, with projected AMR of
46-88.5% [32]. Overall, no sustained VE was observed. In
Indonesia (2017), Spn carriage was 30.9% in urban areas
and 87.6% in rural areas, with PCV13 VSTs at 15.0%
and 52.6%, respectively. The most common VSTs were
6B, 19F, and 3 in urban areas, and 6B, 19F, and 23F in
rural areas. A total of 61.5% of isolates showed AMR to
> 1 antibiotic, 13.2% to > 3 classes; among VSTs, 73.9%
were resistant and 19.9% showed multi-drug resistant [33].
These results indicate very low VE, especially in rural
settings, and high AMR among VSTs. Similar to Pakistan,
carriage intensity and dominant serotypes differed between
urban and rural areas, showing substantial regional
epidemiological variability.

In several regions of China, between 2016
and 2023, carriage of PCV13 VSTs was studied in
unvaccinated children aged 2 months to 5 years, assessed
by serotype-specific IgG levels (>0.35 pg/mL). Carriage
rates were higher for 6B, 14, 19A, and 19F, with the
lowest values observed in the 7-11-month age group [34].
These findings correlate with the predominant serotypes
causing IPDs in the country. In Hong Kong, during
2013-2014, Spn carriage among children aged 2-18
months was only 5.5%. The predominant serotypes were
15 (15B/C, 15A/F) and 23A. VSTs after PCV7 accounted
for 2.4%, PCV13 VSTs for 10.7%, and NSTs for 89.3%
of isolates. The proportion of isolates exhibiting AMR
ranged from 7.3% to 79.3% [35]. In South Korea,
PCV10 and PCV13 were introduced in 2010. In 2014,
among children 6-71 months, NSTs accounted for 88.3%
of isolates, mainly 23A, 15B, and 15C, with highest
carriage in the youngest children. AMR was 86% to
penicillin, 90.5% to erythromycin, and 81.5% showed
multidrug resistance; NSTs showed 89% penicillin
resistance [36]. Despite vaccination, Spn carriage remains
high, dominated by AMR NSTs. From 2014-2019,
PCV13-vaccinated children showed age-related increases
in carriage more markedly than PCV 10 recipients [37].

Spn carriage in the African region also exhibits
country-specific differences in trends and characteristics,
even with the use of the same vaccines. In Kenya,
1-2 years after the introduction of PCV10 in 2011, Spn
carriage levels remained stable, with a reduction in
VSTs. By 2017, with coverage of three doses exceeding
90% among children under 5 years in two communities,
carriage ranged from 59.1% to 83.3%, compared with
85.7%-92.9% in 2013. In 2019, VSTs were detected
in  9.1%-13.9% of participants, compared with
13.3%—17.3% in 2013. Predominant serotypes included
NSTs 3, 6A, 19A, 35B, and VST 19F. Later, Kenya
switched to a different PCV 10 that also included serotypes
6A and 19A [38]. These data indicate an extremely low
VE of PCV10. In Mozambique, PCV10 was introduced
in 2013 and replaced with PCV13 in 2017-2019.
Among children under 5 years, PCV13 VST carriage
was 80.7%; among those aged 5-18 years, 7.8%; and in
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adults > 18 years, 35.4%. The most frequently detected
VSTs were 19A and 6A. Carriage among children under
5 remained stable at around 80%; carriage of PCV10
VSTs decreased from 17.7% to 10.1% [39]. Thus, in this
country as well, no expected VE in overall Spn circulation
was observed, although the proportion of VSTs declined.

Among schoolchildren aged 7-17 years in Ethiopia
(2022-2023), Spn carriage was 16%, with the highest
rates observed among students aged 11-14 years (66.7%).
Vaccination coverage was 92.9%. Spn isolates exhibited
higher AMR to tetracycline (42.6%) and trimethoprim-
sulfamethoxazole (33.3%) [40]. Compared with other
African countries, Spn carriage among children was
significantly lower, although the highest rates were
observed not in the youngest age group, but among
school-aged children. In Gambia, PCV7 was introduced
in 2011 and PCV13 in 2013. Post-vaccination studies
tracked changes in Spn serotypes by age and time since
vaccination. Among infants receiving three doses, overall
carriage was 85.4%. VST carriage decreased after PCV13
(4.9% vs. 9.4% for PCV7; 18.3% vs. 33.3% for PCV13).
Serotypes 6A (15.3% — 5.7%) and 19F (5.6% — 1.7%)
declined, while NESp increased (0.3% — 6.0%), most
originating from previously typeable serotypes losing
capsule expression [41]. Over time, VSTs in infants
fell (33.3% — 11.4%), NSTs rose (53.1% — 74.4%),
with 7F and 16 predominating among VSTs and NSTs,
respectively. VSTs more often lost capsule expression [42].
In 2022, overall carriage was 32.1%, with VSTs at
6.4%, highest in children 5-9 years (13.6%). Among
fully vaccinated children, VST carriage was 1.6 times
higher than in infants 0-11 months, and similar between
vaccinated and unvaccinated children under 10. The most
common serotypes were 19F, 3, and 6A. Ten years post-
PCV13, residual VST carriage persists, especially in
older children [43]. Another study suggested a PCV13
booster before school, as 5-14-year-olds contribute ~63%
of VST transmission, indicating gradual decline in post-
vaccination protection with age [44]. In Malawi, PCV13
was introduced in 2011. Pre-vaccination (2009-2011) VST
prevalence rates were 11.4%, 45.1%, 28.2%, 21.2%, and
6.6% among children aged 6 weeks, 18 weeks, 1-4 years,
5-15 years, and their mothers, respectively. In the post-
vaccination period (2014), this indicator decreased in almost
all groups, except for unvaccinated 6-week-old infants
and children aged 1-4 years. Carriage of NSTs increased
only among vaccinated children aged 1-4 years [45]. No
significant impact of vaccination on the displacement of
VSTs from circulation was observed, similar to findings
in other African countries. A similar situation was in
Cameroon, with PCV13 introduction in 2011: among
vaccinated children aged 24-36 months (2015), Spn carriage
prevalence was 61.8%, including 18.0% VSTs. Eleven of
the 13 VSTs were identified, with predominance of 19F and
15B/C. Thus, four years after vaccine introduction, almost
all VSTs continued to circulate [46].
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Ukraine. Among the countries we analyzed,
Ukraine is the only one in which PCV has not been
included in the routine immunization schedule. Therefore,
assessing the dynamics of Spn carriage prevalence and
serotype distribution against the background of very
limited PCV use (only as a recommended vaccine) is of
interest from the perspective of the natural evolution
of the IPD epidemic process and the development of
optimal strategies for its control. The first studies in
Ukraine were conducted in 2013-2014 [47-51], and the
most recent in 2021-2025 [52]. In earlier studies, overall
Spn carriage among children aged 6 months-5 years
ranged from 50.4% to 53.8%, varying by group: 95.6%
in orphanages, 60.4-60.9% in organized groups, and
37.3-42.1% in unorganized children. Although orphanage
residents comprised only 6.8-7.5% of those examined,
they accounted for 22% of isolates, markedly increasing
overall carriage. Identified serotypes included 3, 4, 5,
6A/B, 6C, TA/F, 9V, 14, 18C, 19A, 19F, 20, and 23F.
NESp represented 11.1%, and 33% were non-typeable
(44.1% total). While 97.3% of typed serotypes were
covered by PCV13, VSTs comprised only 46.3% of all
isolates, and even less excluding orphanages. These
findings support vaccinating children in closed institutions
and assessing microbiome shifts and invasive potential
under vaccine pressure.

In a recent study involving children aged 6 months
to 5 years, Spn was detected in the nasopharynx in 7.6%
of cases (ranging from 3.2% to 18% by study year). Of
these isolates, 51% were encapsulated, while 49% were
NESp. The following serotypes were identified: 4, 6A/B,
7A/TF, 9V, 11A/D, 18, 19F, and 23F, with predominance
of 6A/B, 19F, 23F, and 18; 65.5% of the serotypes
belonged to PCV13 VSTs [52].

DISCUSSION

Summarizing the above data, the presented findings
indicate the high effectiveness of PCVs used worldwide
against VSTs in countries with temperate climates. The
lowest effectiveness was observed for Spn serotypes
3 and 19A, which is associated with their biological
characteristics [2]. It should be noted that the impact of
vaccination on Spn carriage among healthy individuals
was most pronounced in the first years following vaccine
introduction [21, 27, 31, 32]. Subsequently, VE declined
due to replacement of VSTs by newly emerging and
epidemiologically relevant serotypes, the appearance
of additional serotypes, increased circulation of NESp,
and the acquisition of invasive properties by these
strains [21, 27, 31, 32]. In some settings, Spn carriage rates
even increased in the context of vaccination [23, 24]. Across
different regions, these changes were accompanied by
varying degrees of AMR, with a tendency toward increase
driven by both NSTs and NESp, as well as differences in the
circulating VST and NST serotypes and in the proportion of
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NESp [21, 27, 28, 29, 35, 36, 37, 46]. In certain countries,
restoration of VST carriage has been observed as previously
vaccinated children grow older, indicating waning VE over
time [43, 44]. These findings underscore the need for an
individualized approach to selecting vaccination strategies at
the national level. The highest carriage rates among healthy
individuals, despite widespread vaccination and continued
circulation of VSTs and NSTs, have been reported in Asian
and African countries [33, 37, 38, 39, 41, 46].

When comparing the results of the above-mentioned
studies conducted in Ukraine over time [47-52], it should
be noted that, in the absence of vaccine implementation,
a substantial decline in Spn carriage occurred
(approximately 6.6-fold overall, 6-fold among children
in organized groups, and 4-7.7-fold among non-organized
children). The number of circulating Sprn serotypes also
decreased. In particular, circulation of such PCV13 VSTs as
3,5, 14, and 19A was no longer detected, nor was serotype
6C, which is antigenically related to VST 6A. That is,
this positive change is not the result of the introduction of
PCVs. We do not agree with the author’s statement [52]
that IPDs (meningitis, sepsis, pneumonia with bacteremia)
are vaccine-preventable diseases that can be averted by
vaccination of the respective age groups. This would be
possible only if IPDs were caused exclusively by Spn
serotypes included in PCVs. As demonstrated above, Spn
undergoes continuous evolution, and increasing vaccine
valency cannot halt this natural process aimed at preserving
the microorganism as a species.

Taking into account the results of the analysis of Spn
carriage in different countries worldwide, particularly its
direct association with the risk of IPDs; the continuous
shift of leading serotypes under vaccine pressure,
which prompts an arguably ineffective expansion of
PCV valency through inclusion of antigens of newly
emerging serotypes; the marked decline in Spn carriage
among children in Ukraine in the absence of routine
vaccination; and the substantial increase in the proportion
of NESp (49%) among them, against which vaccination
is ineffective, we consider it appropriate for Ukraine
to recommend PCVs only for high-risk groups, using
vaccines with the highest available valency, as the most
effective and economically justified strategy for the
prevention of I[PDs in the country.

CONCLUSIONS

Based on our analysis of Spn circulation among
healthy individuals against the background of PCV use
in national immunization schedules in different countries
in dynamics, it should be emphasized that the impact of
vaccination on Spn carriage was most pronounced in the
first years following PCV introduction. Subsequently,
effectiveness declined due to replacement of VSTs by
newly emerging and epidemiologically relevant serotypes,
as well as increased circulation of NESp with acquisition
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of invasive properties. Across different regions, these
changes were accompanied by varying degrees of AMR
Spn, with a tendency toward its increase driven by NSTs
and NESp, along with differences in circulating VST and
NST serotypes and a growing proportion of NESp. This
necessitates reconsideration of general recommendations
aimed at universal PCV implementation. Each country
should conduct an assessment of its epidemiological
situation, including the degree of concordance between
circulating Sprn serotypes and the VSTs included in the
vaccines planned for use. It is essential to take into account
the proportion of NESp among isolates, which significantly
affects VE, as well as the anticipated shifts in serotype
distribution following vaccine introduction, particularly VST
replacement. Therefore, given the high VE limited primarily
to VSTs, in our opinion, for countries with moderate Spn
circulation, the most optimal strategy is vaccination of high-
risk groups with PCVs of the highest available valency. This
applies to medical, age-related, and epidemiological risk
groups. Such an approach would protect those at greatest
risk from Spn, help restrain rapid shifts in predominant
serotypes, and reduce the incidence of IPDs.

The prospect of further research. Further research,
particularly in Ukraine, should be directed towards the
monitoring of IPD with the identification of the leading
etiological serotypes of Spn and their AMR.
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Pe3rome

HOCIACTBO MHEBMOKOKIB Y 3[I0POBUX AITEW AK MOKA3HWK EBONIOLIi LIUX MATOrEHIB
HA TNl BUKOPUCTAHHA MHEBMOKOKOBWUX KOH’FOrTOBAHUX BAKLIUH
Bikropis |. 3apopoxHa, Hatanis . BunHuk, TetaHa A. CepreeBa

[epxasHa ycTaHoBa «IHCTUTYT enigemionorii Ta iHgekLiHux xBopob im. J1. B. I'pomalueBcbkoro HavioHansHoi akagemii
MeanyHuX Hayk Ykpaituy, M. Kuis, Ykpaina

Beryn. BukopucTaHHs NMHEBMOKOKOBUX KOH'1OroBaHux BakiuH (PCV) posmoyasiocss B ycbOMy CBIiTi Ha MOYaTKy
2000-x pokiB, i 6araTo KpaiH BKJINYUW/IM iX [0 HalioHaJbHUX mporpaM imyHizauii. PCV BusiBuIncsa ebeKTUBHUMU
NPOTH THUX CEPOTUNIB NMHEBMOKOKIB (S. pneumoniae, Spn), sKi BXOAMJU A0 CKJA3Jy BaKLIMH, 110 MPHU3BEJIO [0
3HMKEHHsI 3aXBOPIOBAHOCTI Ha iHBAa3WBHI MHEBMOKOKOBi 3axBoprooBaHHA (IPD) Ta iHTeHcuBHOCTI nupkysnsanii Spn
cepez 3J0pPOBHUX OCi6 MPOTATrOM NePIINX POKIB Mic/sl BIPOBaPKeHHs BaKI[MHallii.

MeTa. AHani3 0co6JMBOCTEeN MUPKYIALil Spn Ha T/Ii mWKUpokoro 3actocyBaHHsa PCV, mojganbminx TeHZEHLIN 3MiH iX
cepoTuIiB Ta epekTUBHOCTI BakuuHauii (EB) guis ontumMizauii ii ctpareril.

Marepiaiu Ta MeTOAM. Y [bOMYy pPETPOCHEKTUBHOMY eMifleMioJoriyHOMy OmIsAAl  6yJ0 BUKOPUCTAHO
CUCTEMaTUYHMH aHaui3 Jitepatypu 3a 2010-2020-Ti poku AJs1 BUBUEeHHs IobanbHUX TeHAeHLind IPD, HocilicTBa
Spn, po3noainy cepotunis Spn, EB Ta nosiBU HOBUX JOMiHAaHTHUX CEpPOTHUIIB A0 Ta nic/ia BpoBagxeHHs PCV.
Pe3ynbraTh. AHani3 rn06asbHOI cUTyanii AeMOHCTpPye AWMHaMIiKy 3MiH HoOciicTBa Spn cepef 3[0pOBHUX JiTel,
€BOJIIOI[iI0 CEpOTUINIB Spn MiA THUCKOM BaKIUHH, NOCTYNOBe 3HIKeHHs EB Ta mocriliHe 36i/1blieHHS BaJ€HTHOCTI
BukopuctoByBaHux PCV. [lpeacraBneHo pgaHi 3 Ykpainu, e PCV He BkJIOYeHI [0 HalioOHaJbHOI NporpaMu
iMyHi3aLii; TUM He MeHIl, 32 ocTaHHI 10 poKiB TaK0X CIIOCTepIiraeTbCsl pi3ke 3HWKEHHS HOciicTBa Spn (~6,6 pasu),
Ta 3MeHLIeHHsI KiJIbKOCTI LIUPKY/II0I0YHUX CEPOTHUIIB Spn. 30KpeMa, He BUABJIEHO LUPKYJIALIl BAKIIMHHUX CEPOTUIIB
PCV13 3, 5, 14 ta 19A, a Takox ceporuny 6C, SKMH aHTUTE€HHO CHOPiJJHEHUH i3 BAaKLIUHHUM CepoTHUroM 6A. Y Tou
’Ke 4ac, KiIJIbKICTb HeKallCyJbOBaHUX Spn, sKi 3apa3 BU3HaHIi eTiosioriyHMMuU areHTamu IPD, y HocorsoTni giten
36iab1Kaacs B 4,5 pasy, 110 MiAKPeCa0e HEOOXiAHICTh BpaXOBYBATH sIK iHKAICy/IbOBaHi, TaK i HEKAICyJIbOBaHi Spn
MpU NPOTHO3yBaHHI Mal6yTHHOI EB.

BucHoBKHU. BpaxoByroun BUCOKY edekTuBHicTb PCV siviie mpoTH BaKLMHHUX CEPOTHUIIB, Y KpaiHax 3 HOMipHOIO
LUPKYJAALi€0 Spn HaHONTUMAaJIbHIIIOK CTpaTeTi€l0 € BaKIMHalifl MeJUYHUX, BIKOBUX Ta €NiZleMiYHUX Pyl pUSUKY
3 BukopuctaHHAM PCV 3 HaliBu1010 BasieHTHiCcTIO. OKpIM 3aXMCTy LJUMX IPyN PU3HUKY Bijj BAKIIMHHUX CEPOTHUIIB, Liel
MiJIXi/l MOXKe IOMOMOI'TH 3aM06irTH iX 3aMiHi iIHIIMMU cepoTUIIaMU Sph.

Katouosi cn10ea: THEBMOKOKH, HEKAICy/IbHi THEBMOKOKH, HOCIICTBO MHEBMOKOKIB, iHBa3UBHiI MTHEBMOKOKOBI
XBOpO6U, THEBMOKOKOBi KOH' IOTOBaHi BAKIIUHU
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