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Anomauia: cunopom 0oszoco COVID-19 cnpuuunsic 0oszompueani oomedHcenHs aKkmueHOCHi
ma npaye30amHocmi y 3HayHoi KIIbKOCMI peKOHBANeCYEeHMI8, PU3UK Y020 SULYULL ceped NayieHmis,
sKi nompebysanu eocnimanizayii. @enomunizayis xeopux na COVID-19 na niocmagi eusuenns poi
HaunowupeHiuux Komopoionocmeti y ¢oopmy8anHi pu3ukie He3aoo8lIbHO20 BUX0OY 8 20cmpy (hazy
ma po38UmKy HOCMKO8IOH020 CUHOPOMA MOJice OYmMU BUKOPUCMAHA OJisl NIOBUWEHHS eqheKMUBHOCMI
npocHO3Y8aHHs nepedicy 3axeopioganns. Mema: docnioumu eniue 2inepmoniunoi xeopoou (I'’X) na
ocobnusocmi kiniHiyHo2o nepebdicy COVID-19 y eocnimanizo8anux X0pux, a maxKolc UpaXCeHicms
Pe3UOYANbHUX PYHKYIOHATLHUX NOPYULEHD | O3HAK 1€2EHEeB020 YPANCEHHS HA MOMeHm eunucku. Mamepian
i memoou: obcmedicenuni 221 eocnimanizoeanuti xeoputi na COVID-19 (six 53,4+-13,6 poxkie, 53%
JHcinok) y mepmin 1-2 oni nepeo eunuckoro. Ilpomoxon oocmedsicenns exnouas 30ip aHammuesy i ananiz
MeOUUHOi OOKyMeHmayii 3 Memoio pempocneKmueHo20 anaizy ocooausocmell KuiHiuHo20 nepeoicy
eocmpoi gasu 3axeopiosants, Y3/ necenv, npoby 3 peakxmueHoio 2inepemicio nie4osoi apmepii, a maxoic
mecm 6-x6unuHHOI xo0u. Pe3ynemamu: Hauuacmiuiumy UAGIEHUMU KOMOPOIOHOCMAMU 6 KO2OpMi
oocnioxcenns suasunucs I'X, oxcupinus ma L[] 2 muny, axi 6yau naseni y 40%, 38% ma 10% yuacnuxis,
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8i0nosiono. Ilayienmu 3 cynymuvoio I'X oynu cmapwi (57,8 £ 11,8 npomu 50,7 + 13,9 poxie, p < 0,001)
ma manu euwuii IMT (31,7 = 5,3 npomu 31,7 + 5,3 ke/m?, p < 0,001), uacmomy oxcupinns (59% npomu

25%, p < 0,001) ma LI 2 muny (21% npomu 2%, p < 0,001), npome cniecmasni 3 Hopmomenzuenumu
VYacHuxkamu 1abopamopui napamempu, 06 €EKMUHI IHCMPYMEHMATbHI NOKA3HUKU YDAXCEHHS J1e2eHe8oi
napenximu (3a oanumu KT i Y3/[ necens), endomenianvhoi (pynxyii, pisni camypayii kaniisiproi Kpogi nio
yac 20cmpoi ¢hazu 3ax60p106AHHA I HA MOMEHM BUNUCKU, A MAKOHC CMAHOAPMU308AHY 3d NOKAZHUKAMU
8IKY ma aHMpONOMempuUyHUMU NApamempamu OUcCmanyito 6-xeununnoi xoou (67,4 + 10,5 % npomu
69,5 £ 13,6 %, p > 0,05). Bucrnosku: eocnimanizosani xéopi na COVID-19 i3 cynymmuwvoio cinepmoniunoro
X60p00O0I0 Manu cmapuiull 8iK, OLIbULY YACMOMY OHCUPIHHA A YYKPOBO20 diabemy 2 muny nopieHsIHo
3 HOPMOMEH3UBHUMU YUACHUKAMU, He GIOPI3ZHAIOUUCHL NPU YbOMY 3d Napamempamu 1a00pamopHoco
npoghinio (8KIOUAOYU MAPKEPU CUCMEMHO20 3aNAleHHs, NPOMPOMOOMUYHOI aKkmusayii, HUpKo8oi
@YHKYIT ma ypaxceHHs nevinku), pieHem nyibMOHAlIbHO20 ypadicenHs 3a oanumu KT ma Y 3/] necenv,
a maxkoxc eHoomeniu3anedcHol sasuouramayii 8 npooi 3 peakmueHoI0 2inepemicio nievo8oi apmepii.
Busenene snuscennss oucmanyii 6-xeununnoi xoou y nayienmis iz I'’X noscniosanocs Hasenumu 6ikosumu
ma aHmponoMempuyHUMUY 6IOMIHHOCIMAMU.

Kuawuosi ciosa: COVID-19, rocnitanizariis, rinepToHidHa XBOpo0a, yIbTPa3BYKOBE JOCIiHKEHHS
JIET€Hb, TIP00A 3 PEAKTHBHOIO TIITEPEMIEF0, TECT 6-XBHIMHHOT XOIH.

AKTyaJIbHICTh MAHUMU X HEIOJaBHBOI0 BEJIHMKOI0 JOCHIHKEH-

He3pakaroun Ha TNO3UTHBHY OWHAMIKY 3a- Hs, HEMOBHE BIIHOBJICHHS y TepMiH 12 MicsiIiB
xBoproBaHocTi Ta cmepTHocTi Bin COVID-19 Big mostBM cuMOTOMIB IMPOJOBKYIOTH BiAMidaTh
npotsirom 2023 p., mo BigoOpaxkae ycmix rio- Omm3bko 50% marrientis (Hastie et al., 2022) —
0anbHOI KaMIMaHii BaKIMHAaIlli, Mepe]l CUCTEMa- sl OMKCY TAKOTO BapiaHTy mepebiry 3aXxBOpro-
MU OXOPOHH 370POB’sI BCHOTO CBITY ITOCTAa€ HOBAa BaHHS RanNUCCI Ta CriBaBT. BIYYHO 3apOIOHYBa-
npobiemMa, a came BelMKa MOmynsmist ocid, ski  m Tepmin «Jlyxke nosruii COVID» (Ranucci et
MEPEHECITN TOCTpe CUMNITOMHE 3axBoproBanHs al., 2023).
(B YkpaiHi Takux, Jumie 3a JaHUMHU ODIidHOT Cunapom «Jlosroro COVID-19» xapakre-
CTaTUCTHKH, HAJIUYEThCS MOHAM 5,5 MIH 0Ci0 pH3YETbCS BKpall CKIQJHOI CTPYKTYpOlO, Ha-
(www.worldometers.info). 3uaucHns miei mpo- sigyroum Oimbin HiK 200 ONMHCAHMX CHMIITOMIB
O7eMu OB ’s13aHE 3 HETUIIOBO BHCOKOM0, mopis- (Gyongyosi et al., 2022). 3 oy Ha Te, 110
HSHO 3 IHIIUMH MOCT-BIPYCHUMH CHHIPOMaMH, psJI Hal4acTIIMX HOro MposBIB (IIATOJNOrIYHA
YaCTOTOI TPUBAJIOI IEPCUCTEHIIT CHMIITOMIB 3a- BTOMJIIOBAHICTB, 3a/IMILIKA, KOTHITUBHI Ta HEHPO-
XBOPIOBaHHS. 3a JAaHMMU Pi3HHUX aBTOPIB, YacTKa ICHXIATPUYHI po3aau, O0JIbOBUII CHHIPOM Ba-
HAL{i€HTIB, 10 IPOJOBKYIOTh MATH CKapry uepe3 piadenpbHOI JI0Kai3alii) MOXKYTh CIPUYMHATH
4 Tkui Big moyarky roctpoi ¢asu (cueHapii, TPHUBAIMH IHBAIIAI3YIOUMH BIUIMB, aKTyaJbHHM
o orpumas Ha3By «Jlosruit COVID»), crano- € SKOMOTa paHHilIE BUSBJICHHS TALIEHTIB 13 BU-
BUTH Big 5 10 37% B 3araibHIi nonyﬂ;{uﬁ’ cepen COKHM PU3HUKOM 3aTSXKHOIO nepe6iry 3aXBOPIO-
THX e MallieHTiB, XTO NOTpebyBaB rocriraniza- BaHHS 3 METOIO IHTCHCH(IKALIT PO LIaKTHIHUX
il y npodinbHe BiAineHHA/6I0K iHTEHCHBHOI 3aXOJB (SKi HA CHOTOJHI OOMEKYIOThCS IPOrpa-
Teparii, el piBeH» MOXe cKmagaTH 10 76/81% MaMu pealutirTaiii).
(Gyongyosi et al., 2022). Binbmr Toro, mpots- B sikocti mpeaukropis po3BuTKy «JloBroro
rOM OCTaHHBOTO POKy aKkTHBHO obrosoproerhcs COVID» y roctpy dasy sucrymarors psin ia-
npoGieMa XpoHi3allii 03HAYEHOTo CTaHy: paHHi OOPATOPHUX MAapKepiB, WIO BiJOOPAkKAIOTH aK-
,HOCHi,[[)KeHHH MoKasajy, 1o cepell XBOPHUX, IK1 THUBHICTH CUCTEMHOTO 3ar1aJICHHA, HOXUINH BiK,
3aIIMIIATNCA CHMITOMHAMH Y TepMiH 2 Mic. Biy 2KIHOYA CTaTh, TSHKKICTH Ta TPUBANICTH Iepediry
TI0YATKy 3aXBOPIOBAHHS, IIAHC MOBHOTO BiTHOB- TOCTPOI (a3i 3aXBOPIOBAHHS, @ TAKOXK HAsIBHI KO-
neHHs 7o TepMiHy 1 pik cramoBuB Bchoro 10- MopOimHocti (M. Garg et al., 2021). V roii xe
20% (Tran, Porcher, Pane, & Ravaud, 2022); 3a 4Yac, ICHYe 3BOPOTHS 3aJIEKHICTb MDK TSDKKICTHO

Ukrainian scientific medical youth journal, 2024, Issue 1 (144)
http://mmj.nmuofficial.com

10


https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X
http://mmj.nmuofficial.com/

Ukrainian Scientific Medical Youth Journal

Issue 1 (144), 2024

Creative Commons «Attribution» 4.0

COVID-19 Ta TO4HICTIO MPOTHO3YBAaHHS PUUKY
Horo xpoHizarlii, o 3Ha4HO OOMexye iHpopMa-
THUBHICTh HasBHHX Ha CHOTOJIHI MPOTHOCTUYHHUX
MIAXOMIB Y 0Ci0 13 HETSHKKUM TepediromM 3axBo-
PIOBaHHS.

3 orysAoy HAa Te, MO TINEPTOHIYHA XBOPO-
6a (I'X), mopsiz i3 OKUPIHHIM, € OJHUM i3 Hai-
YaCTIHUX KOMOPOITHUX CTaHIB, SIKUA MArOTh 110
noyioBuHU xBopux i3 COVID-19, nonutbHuM €
BUBUEHHs poil ['X B KOHTEKCTI (heHOTHITyBaH-
HSl MOMYJSII FOCHITaTi30BaHUX MAaLIEHTIB 3 rO-
CTPOI0 KOPOHABIPYCHOIO XBOPOOOIO (5IKi MaOTh
HaWBUIIMI pU3UK (OPMYBaHHS IOCTKOBIIHOTO
CHUHJPOMY) 3 METOIO ONITUMI3AIlii MPOTHO3yBaHHS
po3Butky «Jlosroro COVID».

Meta

Jocmiauty acoriaiii Mbk aHaMHE30M Tirep-
TOHIYHOT XBOPOOU Ta KITIHIKO-Tab0paTOpHUMHU i
IHCTPYMEHTAJILHUMHU XapaKTEPUCTUKAMH B KO-
ropTi rocmiranizoBanux xgopux Ha COVID-19.

Marepian i meToau

Bceroro OyB obOcrexkenmii 221 martieHT, sKi
MPOXOMIIM CTaIllOHApHE JIIKYBAaHHS 3 IIPHUBO-
Iy TOCTPOi KOPOHAaBIpyCHOi XBOpoOW Ha 0asi
KHIT «Miceka kminiuna sgikapas Nel3» XMP,
o Oyrna BiTHECEHA /10 3aKJaiB IMEpIIoi JJAHKU
HagaHHsa MeauuHoi gormomoru npu COVID-19.
KpurepissMu BKIIFOUCHHS 10 AOCIIKCHHS Oyin
BiK > 18 pokiB, rocmiranizarisi 3 JiarHo3amMmu
«COVID-19» abo «HerocmitaapHa MHEBMOHIS
ta etiosoris SARS-CoV-2, mo Oyna miareep-
mxena metogoMm ITJIP.

KpurepissMu BHUKIIOYEHHS 3 JTOCIIHKCHHS
CITY>KUITH:

° XpOHIYHA ceplieBa HeJIOCTaTHICTh cTauii D;
rocTpa ceplieBa HeJIOCTaTHICTb;
nepeHeceHuit iHpapkT Miokapaa Oyab-gKoi
JAaBHUHM;
nepcuctyroda abo nocriitHa ¢popma ¢idpu-
TSiT epeacepn;

MO3KOBHMM 1HCYNBT TPOTATOM OCTaHHIX
6 MicHIIiB;

BCTAHOBJICHMI JiarHO3 BTOPUHHOI a0o
TSHKKa HEKOHTPOJIbOBaHA apTepiaibHa Ti-
nepreH3is (ska BU3HAYajacs SK piBEHb
CAT >180 ta/a6o JIAT > 110 mm pT.cT. Ha
MOMEHT OOCTEKEHHS);

3HAUYII KJIaMaHHi BaJau cepis (ki BU3HA-
qanucs SK IOHalMeHIe TMOMIpHHM Kia-
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NaHHUN CTEHO3 Ta/ab0 HIOHAMMEHIIE Io-
MipHa/TsDKKa KJIallaHHA perypriranis);
AKTMBHA OHKOJIOT19Ha 200 CHCTEMHa ayTo-
IMyHHa MaTOJIOTs;

3aroCTPEeHHs XPOHIYHUX 3aMajJIbHUX TPO-
IECIB UM rOCTPi 3aMaybHi 3aXBOPIOBAHHS,
BariTHICTb;
HECTIPOMOJKHICTh ~ HAJIaTH
3roJly Ha y4acTb;
30epekeHa 3aJeKHICTh Bl CyIIEeMEeHTaIlii
KHCHIO Ha MOMEHT BHITHCKH.

[IpoTsirom mepioxy rocmitanizaiii MaiieH-
TaM, SKi HaJlay 3rojly Ha Y4acThb Y IOCIiIKEH-
Hi, BUKOHYBAJIUCSl PYTUHH1 JaOOpaTOpHI METOIU
IOCHIJPKEHHS, 1[0 BKIIIOYAId B ceOe KITTHIYHUHN
aHaJIi3 KpOB1 Ta cedi, BUBHAYEHHS PIBHIO TJIFOKO-
3 KpOBI, KPEaTUHIHY Ta NEYIHKOBUX (PEPMEHTIB.
JloaTKkOBO XBOpPHUM BH3HA4YaBCS CHPOBATKOBHIA
piBeHb iHTepielKiny-6, [-mumepy, GepuTHHY,
NPOKATBIUTOHIHY Ta C-peakTHBHOTO TPOTEiHY
3a CTaHIAPTHUMH METOTUKAMH.

OcHoBHe 00CTeKEeHHSI BUKOHYBAJIOCS HAIPU-
KIHIIl TIepioy Tocmitanizamii (B TUIIOBOMY BH-
naaKy 3a 1-2 a1 70 BUMUCKN), IMICTS TOCATHEHHS
ctabimizalii KJIiHIYHOTO CTaHy XBOPOTro (IO BH-
3HAYAJIOCS SIK CTajie yTPUMaHHS PIBHIO caTypartii
KanuisipHoi KpoBi kucHeM [SPO2] > 93% na kiM-
HAaTHOMY IOBITP1) Ta KJIIHIYHUX KPUTEPIiB ermiie-
Mi4HOT Oe31eKu (a came BiICYTHOCTI CUMIITOMIB
rocTpoi pecripaTopHOi XBOPOOU Ta JIMXOMAaHKH
IpOTArOoM MIOHaWMeHnIe 3 110, TOYMHAKYH 3
10-ro mHs BiX MOSIBU NMEPIIMX CUMIITOMIB 3aXBO-
proBarus (WHO, 2021).

[IpoTokoun Bi3uTy BKIItOUYaB B cede:

* 30ip aHaMHe3y Ta aHaJli3 MEAUYHOI JOKyMEH-
Tamii 3 (ikcariero aeMorpadiyHUX XapakTe-
PHUCTHK TAIli€HTA, JaHUX PO CUMIITOMH Ta
ICTOpIiI0 3aXBOPIOBAHHS, MPOBEJEHE JIKY-
BaHHS, & TAKOXK PE3YNbTaTiB KOMI IOTEPHO-
TOMOTPahivHOTO IOCIIPKEHHS OpTraHiB rpy -
HOT KJIITKH 3 BU3HAUEHHSIM 00’ €My 3aITy4eHHs
B MIATOJIOTIYHHIN MPOIIEC JTereHeBOi MapeHXIMH
3 BUKOPHUCTAaHHAM crpoleHoi mkamu RALE
3a Bownr Ta cmiBast. (\Wong et al., 2020);
AHTpONIOMETPUYHI BUMIPU — 3PICT 1 Bara 3
PO3paxyHKOM IHJIEKCY MacH Tila, OKpYyX-
HICTh TaIil;

Tect 6-xBunmuHHOT X011 (6 XXT), 1110 BHKO-
HYBABCs 32 CTAHJAPTHOIO METOAUKOI0 AMe-

iHpopmOBany
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PUKAaHCBKOTO TOPaKaJbHOTO TOBAPHCTBA
(A.T.S.C.0.P.S.f.C.P.F. Laboratories, 2002)
y BJIACHOMY TeMITi, 0e3 po3irpiBy, mpoOHOTO
MPOXO/KCHHS JUCTAHI] Ta HECTAaHTAPTHUX
320X0YyBaHb YYaCHUKA MPOTATOM TECTY, 3
BUKOPUCTAHHSAM TPEKy H0BXKHUHOIO 20 M;

* TpaHcropakalibHe exokapjiorpadidue 10-
CIIIJDKCHHSI, 10 BKIIOYAI0 B cebe Mopdo-
METPII0 KaMep ceplls Ta OIIHKY J1acToJid-
HOTO HarlOBHEHHSI JIIBOTO MUTYHOYKA 3T1THO
pekoMeHaaiii €Bpomneicbkoi acomiarii 3
cepleBO-CyMHHOI Bi3yamizaiii / Amepu-
KaHCBbKOTO TOBapHUCTBa exokapaiorpagii
(Lang et al., 2015; Nagueh et al., 2016);

* IIpoOy 3 peakTUBHOIO TIePEMIEIO MIEUOBOT
apTepii, 0 BUKOHYBajacs 3a KIACHYHOIO
Mmetoaunkor Cenepmaiiepa-CopeHcena 3
Kommpeciero maedoBoi aprepii (Celermajer
et al., 1992);

* VpTpa3ByKOBE IOCITIDKEHHS JIETEHb 3a
BLUE-npotokomnom (Guarracino et al., 2021)
3 MApaxXyHKOM KyMYJSTHBHOI KiTBKOCTI
B-niniit Ta cyOmuIeBpabHUX KOHCOJTITAITIM.

CratuctuHa poOoTa OTPUMAHUX JAHUX

BUKOHYBaJlacid 3 BUKOPHUCTAaHHSAM IMAKETy Ipo-
rpamHoro 3abesmeuenns StatSoft STATISTICA
Version 12. Po3mnoain JaHuX OLIHIOBAJIA 32 OO~
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moroto Tecty lllamipo-Binka. s Bcix 3MIHHHX
OIIMCOBA CTATUCTUKA IPEJCTABIIEHA SIK CEPEAHE
apupmernuHe + craHmaptHe BinxuieHHs (SD)
abo MemiaHa [MDKKBapTHIILHUW Jiamma3oH| Jyis
HOPMAaJIBHOTO Ta aCHMETPUYHOTO PO3IIOILTY, Bif-
noBigHo. KaTeropianpHi 3MiHHI TPEICTaBIICH] K
KUTBKICTh (BiICOTKM). MDKTPYIOBI MOPIBHSHHS
Oe3rnepepBHUX 3MIHHUX TPOBOIMINCS 3 BUKO-
pucTaHHSIM t-KpuUTepito Ui HE3aJIeKHUX BHUOI-
POK JUIs1 HOpMaJIbHO po3noAuieHuX 1 U-kputepiro
Manna-VYirHi — 1715 aCUMETPUYHO PO3NOALICHUX
napameTpiB; KpUTEPiil y2 BUKOPUCTOBYBABCS IS
NOPIBHAHHS OIHApHUX 1 KaTeropiaabHUX 3MIH-
HUX. HasBH1 BiIMIHHOCTI BBaXKaJIMCsl TOCTOBIP-
HUMU 3a piBHIO 3HauymocTi P < 0,05.

Pe3yabTaTtn

Cepenniii BIK 00CTE)KEHHMX TAIlIEHTIB CKJIaB
53,4+13,6 pokiB; pO3MOALUT YIaCHHUKIB 3a CTATTIO
BK0uaB 53% xiHOK 1 47% donoBikiB. J[iarHo3
TIMEepTOHIYHOT XBOPOOM 10 MOMEHTY IOYaTKy
COVID-19 o6ys BcranoBnenuit y 88 (39,8%)
0Ci0, OXXKUPIHHS 32 JaHUMH aHTPOIIOMETPUYHHX
BUMIpPIB HA MOMEHT OOCTEKEHHs 0yJI0 HasBHE Y
85 (38,4%) oOcCTexeHHMX, aHaMHE3 IyKPOBOTO
niabery 2 tuny mas 21 (9,5%) namient. Iopis-
HsJIbHA XapaKTePUCTHKA MIArPYyN YYacCHUKIB 13
agamue3oM I'X ta 0e3 Takoro HaBegeHa B Ta0u. 1.

Tab6mauusa 1. 3aranpHa xapakTepucTika ooctexenux xBopux Ha COVID-19
y 3aJIEKHOCTI Bix HassBHOCTI ['X

T COVID-19 COVID-19 PiBenn .
0e3I'X Tal'X 3Hauymocti P

Bik, p 50,7 £13,9 57,8+11,8 <0,001
Kinoua crars, n (%) 70 (53) 47 (53) >0,05
3picrt, cM 169,3+8,7 170,5+£9,8 > 0,05
Bara, kr 78,9+158 92,9+£19.3 <0,001
[HIEeKC MacH Tila, Kr/M? 274+4.4 31,7+5,3 < 0,001
Osxwupinnst, N (%) 33 (25) 52 (59) < 0,001
Iyxposwuii giabet 2 Tumy, n (%) 2(2) 19 (21) <0,001
[Maninws, n (%) 18 (14) 18 (20) >0,05
Minimansaa SpO2 3a gac xBopobu, % 88,1+7,3 88,3+7,7 > 0,05
3ay4eHHs JiereHeBoi napeHximu 3a ganumu KT, % 30,1+17,0 35,8 +23,7 > 0,05
JlikyBanHs

Kucnesa nigrpumka, n (%) 82 (62) 45 (51) > 0,05

Hekcamerason, n (%) 119 (89) 75 (85) > 0,05

Pemnecusip, n (%) 79 (59) 25 (28) < 0,001

Ipum. I'X — rineproniyna xsopoba, SPO2 — catypauist kaninapHoi kposi kucHeM, KT — komn rorepHa Tomorpadis.
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Sx BugHO 3 Tabmuui, xBopi Ha COVID-19 3
I'X Oynu cTapmiMy 32 HOPMOTEH3UBHUX MALlI€H-
TiB, IPU IIBOMY CTaT€BHIA PO3MOALT OYB i1€HTHY-
HUH B 000X rpymax. Marwoun CIiBCTaBHUHN 3piCT,
MAIiEHTH 3 CYMyTHBOIO ['X Xapakrepu3yBaucs
BIPOTIZIHO BHUIIOIO Baroro, Imo TPAHCIIOBAIIOCS Y
Bumli 3Ha4eHHs1 IMT Ta BUCOKY 4acToTy CyImyT-
HBOTO OXKUPIHHS, sIKe (HE3BAKAIOUM HA BTPATY
Baru Mmij yac rocmiTaiizalii, o crocrepiraisacs
y OuTbImIoCTi marieHTiB) Oyno BusBiieHe B 59%
XBOPHX MOPIBHSIHO 3 25% B HOPMOTEH3UBHIN KO-
ropti, p < 0,001. OuikyBaHO 3 OTJsiAy HA ONH-
CaHi 3aJIe)KHOCTI, PO3MOBCIOIKEHICTh IIYKPOBOI'O
miabety 2 TUIy TakoX Oyia BHILOIO y XBOPHX i3

cynyTHbO0 I'X, mpH IbOMY KUIBKICTh KYpLIiB
Oyna cImiBCTaBHOIO B 000X rpymax. HesBaxkaro-
YU Ha 1IEHTUYHI CepeH]1 MOKa3HUKH MIHIMalb-
Ho1 SpPO2 mix yac 3axBOproBaHHS (IO THITOBO
peecTpyBajacs Mpy NEPBUHHOMY OTJISAI M Yyac
rocmirainizaii), Mo TPaHCIIOBAINUCS B OJIM3BKY

YacTKy Malli€HTIB, SIK1 MOTpeOyBalu KUCHEBOI
MATPUMKH, TarieHTn 6e3 cynmytHboi I'X dacri-
1€ OTPUMYBAJIM B CXE€MI JIIKyBaHHS PEMICCHUBIP.

XapakTepucTUKa YIaCHHUKIB JOCITIHKEHHS 3a
pIBHEM J1Ta0OpaTOPHUX MapKepiB, IO XapakKTe-

pHU3YyBaJIU IHTEHCUBHICTh CHCTEMHOI 3amaibHOT
BIJIMTOB1/11, TPOTPOMOOTHYHOT aKTUBAIlil, HUPKO-
BOi (DYHKIIIi Ta YIIKO/DKECHHSI MEUIHKA HaBEACHA
B TabI. 2.

SAx BuaHO 3 TabmuIl, XBopi 000X rpyn xa-
pPaKTEepU3yBAIUCS CXOXKHUM JTAOOPATOPHUM IIPO-

Tabmauusa 2. JlaboparopHi napamerpu
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¢diteM; 0COONMBO CIiJ BIIMITHTH CIIBCTaBHUUN
piBeHb KpeaTHHiHy Ta po3paxyHkoBoi IIK®D, ne-
3Ba)KAFOUM HA CTApIINi BIK 1 OUTBIITY PO3MOBCIO-
JDKEHICTD B TIIEPTEH3UBHIN KOTOPTi OKUPIHHS Ta
IyKPOBOTO JiabeTy 2 Tumy.

VYbTpa3ByKoOBe JOCTIHKEHHS JeTeHb POoe-
MOHCTpPYBAJIO BiJCYTHICTH BIpOTimHOI pi3HMII
MDK TpyHamMH 3a MOKa3HUKaMH KyMYJISTHBHOI
KUIbKOCTI B-J1iH1# 1 cyOruieBpanbHUX KOHCOJIIAA-
il — TuB. puc. 1. AHAJIOTTYHUM YMHOM, TAIli€H-
TH 3 cynyTHBO1O ['X Ta 6e3 Takoi Maju CIiBCTaB-
HUH IPUPICT AlaMeTpy IJIeU0BO1 apTepii B mpoOi
3 PEaKTUBHOIO TilepeMiero (110 CTaHOBUB BIIO-
BigHo 11,0 £ 6,2 mpotu 11,9 £ 4,9 %, p > 0,05),
CHUTHAI3YIOYM TaKUM YHUHOM IIPO TMEPEeBaKAHHS
poii COVID-19-omocepesKOBaHOTO ypaXKEeHHS Y
dbopMyBaHHI €HI0TeNIaNbHOT TUCYHKIIT B ydac-
HHUKIB JOCIIIKEHHS.

Jucranuis 6-XBUIMHHOL X0Au OynM BIpOTif-
HO MEHILIOIO B MIATPYNi XBOPHUX 13 CYIMYTHBOIO
I'X; y Tolt ke yac, cTaHIapTU3allis OTPUMaHUX
pe3yibTaTiB 3a BIKOM, 3pOCTOM 1 Baroto 3 po3-
paxyHKOM JOCATHYTOTO MPOLEHTY BiJ HaJexk-
HOI BiZICTaHI HIBEIOBAB O3HAUY€HI 3MIHH: B 000X
rpynax A0CHiPKeHHS OTpUMaH1 pe3yabTaTH Oyiu
3HAYHO 3HWXKCEHI TMOPIBHSIHO 3 OYIKYBAHUMH —
JIMB. puc. 2.

Oo0rosopenns

[IpencraBiena cTaTTst 3BITYe PO BHUSBIIE-
Hi acorriamii MbK HasBHICTIO aHamHe3y ['X Ta
0COOJIMBOCTSIMU KJIIHIYHOTO, JTaOOpaTOPHOTO Ta

obcrexenunx xpopux Ha COVID-19

I[MapameTpu COVID-19 6e3 I'X COVID-19taI'X | PiBenb 3Hauymocti P
[urepreiikin-6, mr/mn 11,5 [3,1; 38,8] 9,0[3,1; 18,7] > 0,05
C-peakTHBHHU# MENTH, MI/JT 24 [7;57] 21[7;55] >0,05
HIOE, mm/rox 30,8+£13,0 30,1+14,8 > 0,05
Jletikomury, x109/mn 9,5[7,7;12,1] 7,2[5,6;9,5] < 0,001
[TpOKaIbIUTOHIH, HI/MIT 0,06 [0,03; 0,13] 0,07 [0,05; 0,08] > 0,05
J-mimep, Hr/Mi 290 [154;501] 234 [156; 510] > 0,05
®epuTHH, HI/MIT 321[129; 835] 455 [292; 757] >0,05
Kpearunin, MKkMOB/1 1045+ 22,8 101,1+215 > 0,05
LIK®, m/xB./1,73m2 64,9+175 65,9 +20,5 > 0,05
Ananinaminorparcdepasa, oj1./1 43 [29; 78] 50 [20; 62] >0,05
AcnapraraminoTpaHcdepasza, oa./1 38 [28; 56] 36 [20; 47] >0,05

Hpum. HIOE — mBuaxicts ocimanns epurporuris, [LIKD
3a piBHsAHH:IM CKD-EPI.

— PO3paxyHKOBa LIBUJKICTh KIyOOUKOBOi inbrpamii
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Puc. 2. PeaynbraTtu Tecty 6-xBriuHHOI X011 y XBopux Ha COVID-19 3 Ta 6e3 I'X

THCTPYMEHTAJILHOTO NPO(DLII0 B YKpaiHChKIN KO-
ropTi TOCHITAII30BaHUX TMAIIEHTIB 13 TOCTPOIO
KopoHaBipycHOI0 xBopoboro COVID-19.
HajiuacTimumu BHSBJICHUMH KOMOPOIiTHO-
CTSIMH B KOTOPTi JoCHi/pKeHHs BusBHincs ['X,
OKUPIHHS Ta IyKpOBUH 1iabeT 2 Tuiy, siki Oymau
HasBHI y 40%, 38% Ta 10% y4acHukis, Biamno-
BiJTHO, IO BIAMOBIJANO paHille OMUCAHOMY PiB-
HIO PO3IMOBCIOJKEHOCT] 03HAUEHHUX CTaHIB cepejt
xBopux Ha COVID-19, saxi notpeOyBanu rocmi-
ramizarii (S. Garg et al., 2020; Hu et al., 2020;
Richardson et al., 2020). [TauienTr 3 CymyTHHOO
I'X Oynu crapmri Ta manu Bunuii IMT, pesynbra-
TOM 4oro OyB 3HaYHMI MEPETUH MIArPYH MallieH-
TiB 13 'X Ta oXupiHHAM (IUB. pHC. 3), @ TAKOX
CMIBCTaBHI 3 HOPMOTEH3MBHHMHU Y4YaCHUKAMHU
nabopaTopHi mapameTpu. B 1iboMy KOHTEKCTI

- Oxwp.

X
@) (33)
b, ¥
88 = 85

Puc. 3. Bzaemo3B’s130k I'X Ta 0xHpiHHS B KOTOPTI
rocriTtanizoBanux xsopux Ha COVID-19
(abc. KUTBKICTh XBOPHUX)

3aCIyroBYy€ Ha yBary OJIM3bKHI cepenHiil piBeHb
HIK® B 060X rpynax He3BaXkarouu Ha BULLMNA pH-
3MK TiepPTEeH3MBHOI Ta AiabeTH4HOi Hedponarii,
a TaKOXX OYIKyBaHE BIK-acolliifOBaHE 3HMKEHHS
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MOKa3HUKIB Cepe]] MAIIEHTIB 13 CYyMyTHhOIO ['X; BucHoBknu
O3HaYeHMUH ()EHOMEH MII' HETIPSIMO CBITYHUTH PO locnitanizoBani xBopi na COVID-19 i3
outbiy BupaxkeHicte COVID-19-acoriiioBaHo- CymyTHBOIO TiMEPTOHIYHOIO XBOPOOOIO MajH
ro 3HIDKEHHS HHUPKOBOI (PYHKIIT Yy MOJOIIIMX CTapUIMi BiK, OUTBITY YaCTOTY OXKMPIHHS Ta IIy-
MAIEHTIB, 110 MOTPeOy€e OUIBIIT ETaTHHOTO BUB- KPOBOTO Aia0eTy 2 THUITY MMOPIBHSHO 3 HOPMOTEH-
YEHHSI. 3MBHMMHU YYaCHUKaMH, HE BiIPI3HAIOUUCH IPH

Hes3Baxkaroun Ha crapiiuii Bik Ta OUTBII 3HA- IHOMY 3a MapaMeTpamu JabopaTOpPHOTO MPOQLII0
YA TSTap CYMyTHIX 3aXBOPIOBaHb, 00 €KTUB- (BKJIFOYAIOYU MapKepPH CHUCTEMHOTO 3arlaJieHHS,
Hi IHCTpYMEHTAJIbHI TIOKa3HUKH YPAXKEHHS Jiere- NPOTPOMOOTHYHOI aKTHBallli, HUPKOBOI (pyHKIIIT
HeBoi napenxiMmu (3a ganumu KT 1 Y3/ nerenp), Ta ypaskeHHS NEYiHKH), pIBHEM ITyJIbMOHAIBHOTO
a TaKOX IMIKOBHH piBeHb JecaTyparii kaniisipHoi  ypakeHHs 3a nanumu KT ta Y3/ nerens, a Ta-
KpOBI M1 4yac rocTpoi (pa3u 3aXxBOPIOBAHHS OyJIu  KOX €HJOTeNiH3aIeKHOT Ba3uauaTalii B mpooi 3
CIIBCTaBHI MK IpymaMu. Pe3ynpTaToM O3Haue- pPEaKTUBHOIO TiepeMiero Ie4oBoi aprepii. Bu-
HOro (hakTy OyIa BIZICYTHICTh PI3HUIN Y pe3ysbTa- SIBICHE 3HWKEHHS JUCTAHINI 6-XBUJIMHHOI XOIH Y
Tax TeCTy 6-XBHIIMHHOI XOIM TICIISA CTaHIapTh3a- MnamieHTiB 13 ['X nosicHioBanocs HassBHUMHM BIKO-
1ii mpo¥IeH0T AUCTAHITIT 32 MTOKA3HUKAMU BIKY Ta BHUMHM Ta aHTPOTIOMETPUYHUMU BIAMIHHOCTSIMH.
AHTPOTIOMETPUYHUX TTApaMETPIB. ETnyHe cxBaJIeHHS

HesBakaroun Ha yacte 3rajgyBaHHS PO POJIb HocmimxenHs 0ya0 cxBajeHe ETHYHOI0 KOMi-
I'X (pa3zoMm i3 iHIIUMH KOMOPOITHUMHU CTaHAMH) Ci€l0 XapKIBCbKOTO HALIOHAJIBHOTO MEIUYHOTO
B sikocTi peaukropa nepediry COVID-19, mpo-  yriBepcutery. Bei ydacHUKHM Hagaiy MUCHBMOBY
BEJICHUH aHANI3 BIIKPUTHX JIITEPATYPHUX JpKepeNl 1H(OpMOBaHY 3roJy Ha ydyacTh Y JIOCIHIKEHHI,
HE JI03BOJIUB 11eHTH(DIKyBaTH BUKOHAHUX PaHIIIe 110 BKJIIOYasa 3roy Ha MmyOIiKalliro MaTepiais.

(hOKYCHUX JOCIIDKEHB, AKI Oyau O MpUCBSIYCHI dinancyBaHHs

BHCBITJICHHIO 0COOJIMBOCTEH KJIIHIYHOTO Tepedi- JocmikeHHs He OTpUMYBalo (DiHAHCYBAHHS
ry 3axBoproBaHHs y xBopux Ha ['X. IlepcriekTr- 3 30BHILIHIX JHKEpPE.

BaMHU MOJANBIINX JOCTIKEHb y HaIliif KOropTi Konduikr inTepecin

TAIIIEHTIB € JIeTajbHa eXoKapaiorpadivyHa Xapak- ABTOpPH JEKIAPYIOTh BIICYTHICTH KOHQIIKTY
Tepu3alliss 00CTESKECHUX XBOPHX y MOPIBHSAHHI 3 I1HTEPECIB Yy KOHTEKCTI IAHOTO JOCIIHKCHHSI.
Miai0OpaHoOr0 32 0O3HAKaMU CTaTi, BIKY, 3pOCTY Ta ORCID T1a BHecok aBTOpiB

Bard rPyror0 KOHTPOJIO B KOPOTKOCTPOKOBIH v~ 0000-0001-6834-8845 (A, B, D, E, F) Honchar
HaMIli CIIOCTEPEXEHHs Micis BUIKCKY; BuBueH-  Oleksii

HS JTUHaMIKH BITHOBJICHHS (i3MYHOTO (PyHKIIIO- 0000-0002-8860-652X (A, C, E, F)
HAIBLHOIO CTaTyCy Ta pospimeHHs cumnromis B Ashcheulova Tetiana

JMHAMILI KOPOTKO- 1 JOBTOCTPOKOBOI'O CIIOCTEPE- A — Work concept and design, B — Data

YKEHHSI; BUSBIICHHS IIpeauKTopiB HesagoBuisHoro collection and analysis, C — Responsibility for
BIJJHOBJICHHS, a TaKOK BUBYEHHs nmporHoctuunoi  Statistical analysis, D — Writing the article, E —
poJi y naHomy KoHTekcTi I'X. Critical review, F — Final approval of the article
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Associations of hypertension with clinical and instrumental characteristics
in the Ukrainian cohort of patients hospitalized for COVID-19

Honchar Oleksii, Ashcheulova Tetiana
Kharkiv National Medical University, Kharkiv, Ukraine
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Honchar Oleksii
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Abstract: long COVID-19 syndrome causes sustained limitations in activity and work capacity in a
significant proportion of convalescents, the risk of which is higher among patients who required hos-
pitalization. Phenotyping of COVID-19 survivors based on the most common comorbidities’ role in
shaping the risks of the acute phase endpoints and development of post-covid syndrome can be used to
improve the efficacy of predicting the course of the disease. To study the associations of hypertension
(HT) with the clinical features of acute COVID-19 in hospitalized patients, severity of residual function-
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al disorders and pulmonary affection by the time of discharge. Material and methods. 221 hospitalized
patients with COVID-19 (age 53,4 + 13,6 years, 53% female) were examined 1-2 days before discharge.
The study protocol included interview and analysis of medical documentation to retrospectively extract
the anamnestic data and clinical features of the acute phase; lung ultrasound, reactive hyperemia test
of the brachial artery, and a 6-minute walk test. Results. The most frequently identified comorbidities
in the study cohort were HT, obesity, and type 2 diabetes, which were present in 40%, 38%, and 10% of
participants, respectively. Hypertensive patients were older (57,8 £ 11,8 vs 50,7 + 13,9 years, p < 0,001),
had higher BMI (31,7 £5,3vs 31,7 £ 5,3 xe/m2, p <0,001), higher prevalence of obesity (59% vs 25%,
p < 0,001) and type 2 diabetes (21% vs 2%, p < 0,001) compared to normotensive participants, but were
characterized by comparable laboratory indices, parameters of pulmonary parenchyma affection (by CT
scan and lung ultrasound), endothelial function, SpO2 levels during the acute phase of the disease and
by the time of discharge, as well as age- and anthropometric parameters-adjusted 6-minute walk dis-
tance (67,4 £ 10,5 % vs 69,5 + 13,6 %, p > 0,05). Hypertensive patients hospitalized for COVID-19 were
characterized by older age, higher prevalence of obesity and type 2 diabetes compared to normotensive
participants but did not differ in their laboratory profile (including markers of systemic inflammation,
prothrombotic activation, renal function, and liver damage), levels of pulmonary affection by CT and
lung ultrasound, and endothelium-dependent vasodilatation in a reactive hyperemia test of the brachial
artery. The observed decrease in the 6-minute walk distance in patients with HT was explained by differ-
ences in age and anthropometric parameters.

Keywords: COVID-19, Hospitalization, Hypertension, Hyperemia, Patients, lung ultrasound,
reactive hyperemia test, 6-minute walk test.
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Fecal short chain fatty acids role in atrial fibrillation paroxysm
pathogenesis through coronary artery disease patients

Melnychuk Iryna, Lyzogub Viktor
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Abstract: gut microbiota composition and its metabolites is an essential part of human health. Short
chain fatty acids (SCFA) are known gut microbiota metabolites. Lack of them is common for dyslipidemia
and inflammatory changes. But their role in atrial fibrillation (AF) and coronary artery disease (CAD)
pathogenesis is still uninvestigated. The aim: to estimate the fecal short chain fatty acids changes in
patients with atrial fibrillation paroxysm and coronary artery disease and found their connections with
known cardiometabolic risk factors. Materials and methods: 300 patients were investigated. We divided
them into 3 groups: I group — 149 CAD patients without rhythm disorders, 1l group — 124 patients with
CAD and AF paroxysm and control group (CG) — 27 patients without CAD and arrhythmias. Fecal SCFA
was checked by gas chromatography with mass electron detection. Results: Fecal SCFA changes in pa-
tients with AF paroxysm and CAD were found in our investigation. Isocaproic and isobutyric fecal acids
appears in CAD and AF patients’ samples in comparison with control group. In the patients with AF and
CAD significant increasing of valeric (1128,43%) and decreasing butyric (78,75%), isovaleric (56,29%),
caprylic (99,21%) acids, medium chain fatty acids (95,54%) and unsaturated fatty acids (38,76%) levels
was revealed in comparison with CAD patients without arrhythmias (P<0,05). The largest amount of
correlations was between total amount of SCFA, medium chain fatty acids (total amount = 7), butyric
acid (total number = 6) and cardiometabolic risk factors (P<0,05). The acceptable role of total amount
of short chain fatty acids (AUC = 0.7907) and butyric acid (AUC = 0.7127) in AF paroxysm occurrence
in CAD patients was proven by ROC-analysis. Conclusions: SCFA-synthesis violations were reveled in
patients with atrial fibrillation paroxysm and coronary artery disease. To propose the new ways of gut
microbiota and cardiometabolic risk factors correction will be interesting for future investigations.

Keywords: Coronary Artery Disease, Atrial Fibrillation, Fatty Acids, Cardiometabolic Risk Factors,
Patients.

Introduction common cardiovascular pathology in the world.

Atrial fibrillation (AF) is the most common Its spreading is also increasing (Knuuti J. et all.,
arrhythmia in the world. By the latest data more 2020). One of explanation of such demographic
than one third European population over 55 picture is that CAD and AF have a lot of identical
suffers from AF. In projection increase of AF risk factors: dyslipidemia, smoking, obesity,
will be growth each year. One of the know AF diabetes, obstructive sleep apnea, inflammatory
risk factor is coronary artery disease (CAD) diseases, sedentary way of life, etc. (Hindricks G.
(Hindricks G. et all., 2020). CAD is the most et all., 2020; Knuuti J. et all., 2020). Moreover,
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CAD and AF presence worsening clinical picture
and prognosis of each other, increase risks of
cardiovascular events (Michniewicz E. et all.,
2018).

The majority of CAD and AF risk factors
are pathogenetically linked with gut microbiota
condition and its metabolites. By the literature
data, inflammatory and metabolic disorders are
strongly linked with dysbiosis presence. Gut
microbiota violations can act at host organism by
its metabolites, which rises in blood flow due to
increasing intestinal barrier permeability and their
production lesions. Gut microbiota metabolites
are trimethylamine (TMA), trimethylamine-N-
oxide (TMAO), lipopolysaccharide, bile acids
and short chain fatty acids (SCFA) (Malesza 1J
et all., 2021; Scheithauer TPM et all., 2020).
TMA, TMAO are well known gut microbiota
metabolites. Their role in AF paroxysm and
CAD pathogenesis is widely discussed nowadays
(Gatarek P et all.,, 2021). Lipopolysaccharide
(endotoxin) is also presented as AF paroxysm
risk factor (Zhang Y et all., 2022). Elevated levels
of circulated bile acids are a well-known AF risk
factor (Michelle SW et all., 2019).

SCFA is a crucial gut microbiota metabolite
in regulating host immune homeostasis.
SCFA are synthetized in human intestine
from dietary fibers through fermentation by
microorganisms. Deficiency of SCFA content
leads for cardiovascular and metabolic disorders
by the latest evidence. Some laboratory findings
suggested the importance of SCFA role in AF
paroxysm development (Lizogub V.G. et all.,
2019; Ling Z. et all., 2022), but any clinical
investigations. Moreover, it is no evidence about
SCFA role in AF paroxysm in CAD patients.

Aim

The aim to estimate the fecal short chain fatty
acids changes in patients with atrial fibrillation
paroxysm and coronary artery disease and found
their connections with known cardiometabolic
risk factors.

Materials and methods

300 patients were investigated. We divided
them into 3 groups: I group — 149 CAD
patients without rhythm disorders, II group —
124 patients with CAD and AF paroxysm
and control group (CG) — 27 patients without
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CAD and arrhythmias. All diagnosis was
established according current European Society
of Cardiology guidelines (Hindricks G. et all.,
2020; Knuuti J. et all., 2020). Diagnosis CAD
was confirmed by history of coronary arteries
stenotic changes during invasive coronarography.
AF paroxysm was checked by resting 12 leads
electrocardiography. Criteria of exclusion were:
valvular atrial fibrillation, heart failure (HF) from
Class Il to IV (by New York Heart Association),
reported malignancies, chronic kidney disease
(Glomerular Filtration Rate, GFR < 60 mL/min),
thyroid pathology, inflammatory bowel disease,
irritable bowel syndrome, pregnancy, taking
probiotics and antibiotics for a month before
the study. There were no vegetarians or vegans
among the examined. All patient had HF stage
B or C (McDonagh T. et all., 2023). The study
was conducted at the base and was approved
by the ethical commission of the Kiev City
Clinical Hospital No. 12. Informed consent
was obtained from all subjects in accordance
with the Declaration of Helsinki and ethical
commission submission. Baseline characteristics
of investigated groups are performed in table 1.
Fecal SCFA was checked by gas
chromatography with mass electron detection.
We determined nine fatty acids in the collected
samples — acetic acid (C2:0), propionic acid
(C3:0), butyric acid (C4:0), isobutyric acid
(C4:1), valericacid (C5:0), isovaleric acid (C5:1),
caproic acid (C6:0), isocaproic acid (C6:1) and
caprylic acid (C8:0). These fatty acids include
saturated (SFA) — acetic (C2:0), propionic
(C3:0), butyric (C4:0), valeric (C5:0), caproic
(C6:0), caprylic (C8:0) acids; and unsaturated
(USFA) — isobutyric (C4:1), isovaleric (C5:1),
isocaproic (C6:1) acids. Middle chain fatty acids
(MCFA) include caproic acid (C6:0), isocaproic
acid (C6:1) and caprylic acid (C8:0) (Michelle
SW et all., 2019). Cardiometabolic risk factors
which was explored are: total cholesterol (TC),
tryglicerides (TG), low density lipoproteins
(LDL), high density lipoproteins (HDL),
lipoproteins o (Lpa), apolipoprotein A1 (ApoAl),
apolipoprotein B (ApoB), C-reactive protein
(CRP), interleukine — 6 (IL-6), TMA and TMAO
(Lizogub V.G. et all., 2019, Li J.J. et all., 2022).
Results were presented as mean + standard error
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Table 1. Baseline characteristics of investigated groups, mean =+ standard error

Characteristic /group I group I group CG P1-2 | P2-3 | P1-3
Age (years) 67.71£3.90 | 67.96+£0.94 | 56.25+£2.18 | P>0.05 | P>0.05 | P>0.05
Men (%) 48.99 47.97 48.15 | P>0.05 | P>0.05 | P>0.05
History of myocardial infarction (%) 30,87 26,02 0 | P>0,05 | P<0,05 | P<0,05
History of stroke (%) 8,72 8,13 0 | P>0,05 | P<0,05 | P<0,05
Diabetes mellitus 18.12 14.63 0 | P>0,05 | P<0,05 | P<0,05
Obesity 8.84 12.0 0 | P>0,05 | P<0,05 | P<0,05
BMI (kg/m?) 27.02+0.33 | 26.93+0.43 | 28.12+£2.10 | P>0.05 | P>0.05 | P>0.05
Smoking (%) 51.01 41.46 40.74 | P>0.05 | P>0.05 | P>0.05
Uric acid (mmol/l) 380.5+£28.16 | 404.9+£36.11 | 310.2+£29.12 | P>0.05 | P<0.05 | P<0.05
Total bilirubin (mmol/1) 11.3+0.09 12.4+0.08 11.7+0.11 | P>0.05 | P>0.05 | P>0.05
GFR (ml/min) 62.03£2.31 | 67.73+1.98 | 84.01+£5.48 | P>0.05 | P<0.05 | P<0.05

or [95% confidence interval (CI)] for continuous
variables or as a number for categorical variables.
Variables distribution for normality were checked
by the Pearson criterion. Data were compared
by Scheffe's or Dann multiple comparison
methods depends with two critical regions for
variables distribution respectively; Spearman's
rank correlation coefficient was detected. ROC-
curves with area under ROC-curve (AUC)
calculation for gut microbiota component and
their combinations were built for I and II groups
(Faizi et all., 2023; Mandrekar JN, 2010). All
calculations were done in MATLAB R2014a
(License number 271828).

Results

Fecal SCFA composition was studied in all
investigated groups. Total amount of fecal SCFA

900
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0

C2:0 C3:0 C4:0

B CAD

C4:1

CAD + AF

in I (71,13%) and II (41,89%) patients’ groups
is significantly decreased in comparison with
CG. Also, increasing of acetic (62,35%) and
decreasing butyric (92,21%), valeric (72,36%),
caprylic (99,84%) acids levels in 2 group in
comparison with CG was found. In the I group
was found significant arising of isovaleric
(62,35%) and abundance of butyric (63,36%),
valeric (97,75%), caproic (93,39%) acids in
comparison with CG. In the II group significant
increasing of valeric (1128,43%) and decreasing
butyric (78,75%), isovaleric (56,29%), caprylic
(99,21%) acids levels was revealed in comparison
with I group. Isocaproic and isobutyric fecal
acids were absent into the CG samples, but they
appeared in I and II groups patients’ tests. Results
are shown in figure 1.

PI-2 < 0,05 *
P2-3 < 0,05 **
PI-3 < 0,05 ***

C5:0 C5:1 C6:0

CG

C6:1 C8:0

Fig. 1. Fecal short chain fatty acids in investigated groups, mg/g
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Moreover, in II group was found significant
increase of USFA (485,44%) and decrease of
MCFA (66,04%) levels in comparison with CG.
In I group was found significant grouth of USFA
(258,54%) and decreasing of MCFA (98,49%)
in comparison with CG. Also, in II group was
significant decreasing MCFA (95,54%) and USFA
(38,76%) levels in comparison with 1 group.
Results are shown in figure 2.

Secondary, lipid profile, inflammatory
markers and TMA, TMAO levels of investigated
groups were evaluated. In the I and II group
was a significant increasing of TC (32.64%
and 43.06% respectively), TG (80.36% and

3500
3000
2500
2000
1500
1000

500

0
Total amount of SCFA SFA

B CAD

B CAD + AF
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55.36% respectively), LDL (70.78% and
72.73% respectively), Lpa (41.17% and 54.95%
respectively), ApoB (85.12% and 140.50%
respectively), CRP (136.26% and 232.97%
respectively), IL-6 (65.22% and 103.11%
respectively), TMA (22.50% and 42.25%
respectively), TMAO (50.00% and 136.31%
respectively) and decreasing HDL (16.09%
and 29.31% respectively) compared with CG.
In the II group significant increase of ApoB
(29.91%), CRP (40.93%), IL-6 (22.93%), TMA
(16.13%), TMAO (57.54%) levels were detected
in comparison with a I group. Results are shown
in table 2.

PI-2 < 0,05 *
P2-3 < 0,05 **
PI-3 < 0,05 ***

USFA
CG

MCFA

Fig. 2. Fecal short chain fatty acids in investigated groups, mg/g

Table II. Cardiometabolic risk factors of investigated groups, mean + standard error

Characteristic /group I group IT group CG P1-2 P2-3 P1-3
TC (mmol/l) 5.73£0.37 6.18+0.31 4.32+0.21 | P>0.05 | P<0.05 | P<0.05
TG (mmol/l) 2.02+0.18 1.74+0.14 1.12+0,09 | P>0.05 | P<0.05 | P<0.05
LDL (mmol/l) 2.63+0.29 2.66+0.24 1.54+0.11 | P>0.05 | P<0.05 | P<0.05
HDL (mmol/1) 1.46+0.13 1.23+0.14 1.74+0.12 | P>0.05 | P<0.05 | P<0.05
Lpa (mg/dl) 22.53+1.26 24.73+1.48 15.96+1.23 | P>0.05 | P<0.05 | P<0.05
Apo Al (g/l) 2.02+0.16 2.34+0.27 1.62+£0.09 | P>0.05 | P>0.05 | P>0.05
Apo B (g/l) 2.24+0.19 2.91+0.13 1.21+0.18 | P<0.05 | P<0.05 | P<0.05
CRP, mg/1 2.15+0.20 3.03+0.19 0.91+0.12 | P<0.05 | P<0.05 | P<0.05
IL-6, pg/ml 2.66+0.16 3.27+0.16 1.61+£0.09 | P<0.05 | P<0.05 | P<0.05
TMA, mmol/l 21,89+0,45 25,42+0,37 17,87+0,50 | P<0.05 | P<0.05 | P<0.05
TMAO, mmol/l 2,5240,11 3,9740,13 1,68+0,11 | P<0.05 | P<0.05 | P<0.05
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Further, heatmap correlation matrices was Table 3. Area under ROC-curve to each
generated between lipid profile and fecal SCFA bacterium in patients I and II group, P<0.05

levels. The largest amount of correlations was

checked between fecal SCFA composition and Suijmisrobiot SUS
such clinical characteristics as TMAO (total | Total amount of SCFA 0.7507
number = 8), TMA (total number = 7) and CRP C2:0 0.5577
(total number = 6) levels. At the same time, the C3:0 0.6437
highest amount of correlations was between total C4:0 0.7127
amount of SCFA (total number = 9), MCFA (total C4:1 0.6572
amount = 7), butyric acid (total number = 6) C5:0 06855
gnclllr(éa?r’dlometabohc risk factors. It is shown in Cs:1 0.6017
SHIE > C6:0 0.6538
Car(tl)i()lmeta- e co—o oo xxE C6:1 0.6527
riskfzgtcors/ é 903388 S S8 @ % L;) C3:0 0.6782
SCFA SFA 0.6461
TC USFA 0.5213
ESL MCFA 0.6988
HDL
ApoAl 1 1o
ApoB 0,9
Lpa 0,8
CRP 0.7
IL-6 >
TMA E 0.6
TMAO G 0.5
= — moderate positive correlation, 0.3< r<0.7; »n 04
m — strong positive correlation, r>0.7; 0,3
O — no significant correlations; 0.2
= — moderate negative correlation, -0.3> r>-0.7, 0,1
m — strong negative correlation. r<-0.7 0 0 0,1 020304 050,60,7 0,8 0,9 1,0
Fig. 3. Fecal SCFA levels correlations with clinical Specificity
and laboratory changes, P<0.05 2 (1)’(9)
ROC-analysis was done for each SCFA for 0,8
better understanding their diagnostic value in 0,7
pathogenesis of AF paroxysm in CAD patients. 206
We calculated AUC for each sign. Results are g 0.5
shown in table 3. g o4
AUC was more then 0,7 (acceptable) ” 0’3
was found in three sings: total amount of ’
SCFA (AUC =0.7907) and butyric acid 0.2
(AUC = 0.7727). They are shown in figure 4. 0,1
Discussion %0 0.10203040506070809 10
SHFA are mainly produced by such Specificity
probiotics as Roseburia, Eubacterium rectale, Fig. 4. ROC-curve analysis for SCFA in |

Blautia and Ruminococcus from dietary plant and IT groups, P<0.05: 1 — total amount of SCFA,
polysaccharides. Lack of this species leads to AUC =0.7907; 2 — butyric acid, AUC = 0.7127.
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impaired intestinal mucosal barrier function and
increased bacterial endotoxin secretion, which
were directly correlated with host metabolic and
inflammatory disorders (Xiao S. et all., 2019;
Patterson E. et all., 2016). SCFA cardioprotective
effect is based on modulation T regulatory
cell amount. Also, decreasing of total SCFA
concentration is common foe diabetes, arterial
hypertension,  nonalcoholic  steatohepatitis
formation (Mandrekar JN, 2010). So, in general
SCFA concentration is very important for gut
microbiota stability (Lizogub V.G. et all., 2019).

Different SCFA are different in their role and
tissue distribution. Butyrate is the main energy
resource for colonocyte. Propionate activate
liver gluconeogenesis. In the host organism they
available to inhibit host histone deacetylases,
which takes part in the protein’s synthesis
(Coppola S. et all., 2021). Furthermore, different
microbes produce different SCFA. For example,
butyrate is mainly produced by Gramm positive
microorganisms, as Firmicutes, acetate and
propionate —by Gramm negative microorganisms,
as Bacteroides. The type of SCFA production
depends of different factors, including diet, gut
microbiota composition, species evolution and
colonic environment. After colonocytes absorb
SCFA and they coming into blood flow. These
SCFA can be used for carbohydrates and lipids
synthesis of like cytokines for metabolism
regulation. SCFA are able to activating brown
adipose tissue, regulating liver mitochondrial
function, maintaining body energy homeostasis,
controlling appetite and sleep (He, J. et all., 2020).

SCFA plays essential role in lipids
metabolism. By the latest data butyrate increase
oxidation of fatty acids in brown adipose tissue,
reduce the size of adipose cells, regulate activity
of transcription factors, what leads for decreasing
levels of triglycerides and fatty acids (He, J. et
all., 2020; Schoeler M. et all., 2019). All of this
confirmed the importance of SCFA and especially
butyric acid in CAD pathogenesis. By literature
data total amount SCFA decrease is associated
with CAD presence (Lizogub V.G. et all., 2019).

Role of SCFA in AF pathogenesis is still
undoubted, but there is a multiplicity of data
about their role in AF risk factors pathogenesis
(Hu, T. et all., 2022; Gawatko M. et all., 2022).
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So, SCFA further investigations are promising for
new AF risk factors investigation and correction.
Conclusions
Fecal short chain fatty acids changes in patients
with atrial fibrillation paroxysm and coronary
artery disease were found in our investigation:
1.Isocaproic and isobutyric fecal acids
appears in coronary artery disease and atrial
fibrillation patients’ samples in comparison
with control group.
2.In the patients with atrial fibrillation
and coronary artery disease significant
increasing of wvaleric (1128,43%) and
decreasing butyric (78,75%), isovaleric
(56,29%), caprylic (99,21%) acids, medium
chain fatty acids (95,54%) and unsaturated
fatty acids (38,76%) levels was revealed in
comparison with coronary artery disease
patients without arrhythmias (P<0,05).
.The largest amount of correlations was
between total amount of short chain fatty
acids, medium chain fatty acids (total
amount = 7), butyric acid (total number = 6)
and cardiometabolic risk factors (P<0,05).
4.The acceptable role of total amount of
short chain fatty acids (AUC = 0.7907)
and butyric acid (AUC = 0.7727) in AF
paroxysm occurrence in CAD patients was
proven by ROC-analysis.
Perspectives of subsequent scientific
research
To propose the new ways of gut microbiota
and cardiometabolic risk factors correction will
be interesting for future investigations.
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Posib exkaabHMX KOPOTKOJAHIIOIOBUX KHPHUX KUCJIOT B IATOTreHe3i MapoKcu3my
¢idpnasnii nepeacepaAs y XBOPHX Ha ileMiYHy XBOpoOy cepus
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Anomauyin: cxnad Kuwkogoi mikpobiomu ma ii memadonimu € 8adcIUB0K CKIA0080I0 300P08 s
moounu.  Kopomxonanyiozosi oicupni kuciomu (KJDKK) € sidomumu  memabonimamu Kumkogoi
Mikpobiomu. Ix necmaua xapaxmepna ona Oucninioemii ma 3ananvuux 3min. Ane ix ponb y namozenesi
Qiopunayii nepeocepos (DI1) ma iwmemivnoi xeopoou cepys (IXC) ooci ne sueuena. Mema: oyinumu 3minu
KOPOMKONAHYIO208UX HCUPHUX KUCTIOM Y (PeKanisix y nayieHmis 3 napoxcuzmom iopunsayii nepedcepos
ma iwemMiuHow X80poboI cepys ma BCMAHOBUMU X 36 530K 3 GIOOMUMU KAPOiOMemaboniuHuMu
gaxkmopamu puzuxy. Mamepianu i memoou: Obcmednceno 300 xeopux. Mu posnoodinunu ix na 3 epynu.
1 epyna — 149 xeopux na IXC 6e3 nopywens pummy, 1l epyna — 124 nayienmu 3 IXC ma napoxcuzmom
@I ma xoumponvra epyna (KI') — 27 nayieumie 6e3 IXC ma apummiil. @exanvni KIDKK suznauanu
3a 00noMO2010 2a3080i xpomamozpaghii 3 mac enekmpouHolo Oemekyieto. Pezynomamu: YV nawomy
oocnioxceni susagneno sminu emicmy KIDKKy kaniy nayienmis 3 napokcusmom @IIma IXC. [3okanponosa
ma i3omacisHa gexanivHi Kuciomu eusgnaomscs y 3paskax xeopux na IXC ma @II nopisusno 3 KI.
V xeopux na ®II ma IXC cymmeso niosuwiysascs emicm eanepianogoi (1128,43%) ma 3uusrcysascs
macnanoi (78,75%), izoeanepianosoi (56,29%), xanpunosoi (99,21%) xuciom, cepeoHbonaHy0208UX
aorcupnux kuciom (95,54%) ma nenacuuenux scupnux kuciom (38,76%) nopisuano 3 xeopumu na 1XC
oez apummiu (P<0,05). Haubinbwa xinbkicms xopensayiti oyna midxc s3aeanvror xinvkicmio KJ/DKK,
CEPEOHbONAHYIO20BUX HCUPHUX KUCTOM (3a2anbHA KilbKicmbs = 7), MaciaHoi kuciomu (3a2aivHa
Kitbkicms = 6) i kapoiomemaboniunumu paxmopamu pusuxy (P<0,05). ROC-ananizom 0osedero
sadxcaugy pois 3azanvhoi kinekocmi KIDKK (AUC = 0.7907) ma macnanoi kucnomu (AUC = 0.7127) y
sunuxHenni napoxcusmy @Iy xeopux na IXC. Bucnosku: Y xeopux na napoxcuzm giopunayii nepedceposb
ma iwemiyHy xXeopooy cepys GUSEIEHO NOPYUIEHH CUHME3Y KOPOMKOIAHYIOOBUX IHCUPHUX KUCILOM.
3anpononysamu Ho6i cnocobu Kopekyii KuuKkosoi Mikpobiomu ma xapoiomemaboniyHux (axkmopis
pusuxy 6yoe yikago 0isi MAuOYMHIX 00CIi0HCeHD. Copyright: © 2024 by the authors;

licensee USMYJ, Kyiv, Ukraine.
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Iloka3HUKHU BHYTPILIHbOCEPLEBOI FeMOAMHAMIKH

Yy XBOPHMX HA XPOHIYHUI KOPOHAPHUI CHHAPOM

NpHU CyNYTHiH KopoHaBipycHiil xBopo0i (COVID-19).

Hersizkenko Bacuiiii', MocroBuii Cepriii?, [loramos Cepriii’, CagonoBa Oabra*

! mokTop MeauuHUX Hayk, wieH-kop HAMHY, npodecop, 3aB kad. [IponeneBTruky BTypilHbO1
menuiuau Nel Hanionanpauit Mmeauynuit yHiBepeuteT iM. O.0. boromornbus, Kuis, Yikpaina

? KaHJMAAT MEIMYHUX HayK, Jikap Kapaionor Meanunoro nentpy JI1 MEJIBY/I, m. Kuis, Ykpaina
’ KaHJMAAT MEAMYHHX HayK, noueHT [lorammos, 3am. aupekropa [IYXBBT, m. Kuis, Ykpaina

4 mikap Y3]1, 18 kiiniuna gikapus, M Kuis, Ykpaina.

Address for correspondence:

Mostovyi Serhii

E-mail: semostowoy@ukr.net

Anomauia: xapaxmep YpadceHHs cepyego-CyOUHHOI cucmemu Cnpudunene KOpPOHABIPYCHOK
ingpexyicro SARS-CoV-2 enacniook 2ocmpoeo 8axckoeo pecnipamopHo2o OUCmpec-cuHopomy nos ‘s3ane
3 8uUcokoro 1emanvHicmio. Ane namoghizionoeiunuti eniue COVID-19 (C19) na cman enympiwnbocepyegoi
2eMOOUHAMIKU 00 KIHYS TUUAEMbC HegloomuM. L{inb Hawio2o 0ocniodicenHs noiseana y npoeedeHHi
OYIHKU BHYMPIUHbOCEPYEBOT 2eMOOUHAMIKYU Y NAYIEHMIB 3 XPOHIUHUM KOpoHapHum cunopomom (XKC),
npu nocoHamui 3 KopoHasipychoio xeopoboio (COVID-19). B npocnexmuene 0ocniodiceHHs 6)10
exarouero: 30 xeopux na XKC 3 necamusnum I1JIP-mecmom na COVID-19 (142p), 38 xeopux na XKC
3 nosumusHum IJIP-mecmom na COVID-19 (1bep.), 3 nux y 12 6yno dianocmogano niosuujeHHs pieHs
mpononiny 1 (16/T+), y 26 xeopux 6yé nopmanvhuii pieens mpononiny I (15/T-). ¥ akocmi nopisusannsa
oyau oocnioxnceni 30 xeopux na COVID-19 3 IIJIP(+), 6e3 o3nax XKC - 2 epyna, a maxooc 30 300posux
sononmepis ez osznax XKC i 3 necamusnorw IlJIP. Kniniko-nabopamopHi Oami, NiKy8aHHs ma OYiHKA
BHYMPIUHbOCEPYEB0T 2eMOOUHAMIKU OVIIU OYiHeHT 3a 00noMOo2010 exokapdiocpaii 6 ycix epynax. Inoexc
macu miokapoa 18020 ULIYHOUKA, KIHYe80-0IaCMONIYHUlL 00 €M 1116020 WLTYHOUKA, PO3MID NPABO2O
UWLTYHOUKY mMa CUCTONIYHULL MUCK 8 JleceHesitl apmepii Oynu Haubitvwumu 6 epyni XKC 3 COVID-19
3 no3uMueHUM mponouinosum mecmom (15/T+), npu nopisuauni 3 epynoto (15/T-), makoc 6 epyni
(1b6/T+), ppaxyis euxudy ma 2106a1bHA NOB3008IHCHA Oeopmayisn 3a cneka-mpeKine exoxapoiocpagicio
oyna menuoro, Hixe 6 (1b/T-) epyni. [lpu nopisnaunni 3 epynoio 14, @Baw dyna menwioro 6 epyni (15/T+),
a cucmoniyHuti muck 6 Jezenesitl apmepii 0ye oinowum 6 (1b/T+). Ilpu nopisnanni nokazuuxie 1A
epynu ma (15/T-), iomiueno cxoxcuil xapaxmep 3miH 6HympiuHbocepyesoi cemoounamiku. KJ/[O ma
inoexc macu mioxkapoa JIIII, diamemp npagozo wiiyHOYKA, CUCMONIYHUL MUCK 8 JleceHesitl apmepii 0yiu
OLnbUWUMY, NPU YbOMY 2100ATbHUL NO3008CHIL cmpelin 0y8 dewo menwum 6 (1Bb/T-), nixc 6 epyni 1A.
IIpu nopienanni noxasnuxie EXOKI xeopux na IXC 3 COVID-19 3 2 epynorwo, 6 nioepyni (1b/T+) oyau
oinowumu posmipu KJ{Onw, JIII, IMMnw, ane @B 6yna menworo, npu yvomy posmip 1111 i CTha 6ynu
oewo Oinvuumu Higie 8 2 epyni. B nioepyni (1b/T-) xapaxmep 3min 6ye cxoxcuii, ane posmip I i CTha
He 8i0pizHaNUCD 610 ananociynux 6 2 epyni. Ilokaznuxu EXOKI 1A epynu 6iopisnanucy 6i0 2 Oinvuumu
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snavenamu KO, IMMmw, JIIT i menworo @B, ane posmip Il i CTha 6ynu Oinvuumu y Xx60pux Ha
COVID-19. Ypaosicenns cepys, nossazare 3 SARS-CoV-2 y xeopux i3 cynymuin XKC, mae enniug Ha mioxkapo,
wo nposeiicmoca y 30invuienni KO 1igo2o wiyHouka, 3ymosnene noCUIeHHAM NepeOHA8AHMANCEHHS,
34 PAXYHOK 3HUICEHH: 2100albHO20 cmpelny ma cucmoniunoi ¢yuxyii miokapoa JILI, enacniook
npsamo2o yumomokcuynozo enaugy SARS-CoV-2 3 00no20 60Ky, 3 iHWi020 - decmadinizayiero icHy0uUx
amepoCKIepoOmMUdHUX ONAUOK, A MAKONHC BUHUKHEHHAM 2INOKCII ma nocipuienHs eHOOmeniaibHOi
oucghynryii. 30inbuieHHss po3mMipie npasoeo WIIYHOYKA N0 sA3aHe 3i 30LNblUleHHAM nepughepuyno2o
CYOUHHO20 ONOPY 8 MANOMY KOJIL SIK HACTIOOK NIOBUUEHHS CUCIONIYHO20 MUCKY 8 e2eHesill apmepii npu
Kogio-acoyitiosaniti nneemonii. Bnaue inghexyii SARS-CoV-2 na cepye nos'sazamne 3 kapoio8ackyiApHUMU
Gakmopamu pusuKy, a maxoxtc 3 MANCKICIIO 3anaibHO20 Npoyecy.

Kurouosi ciioBa: exokapuiorpadis, xponiunuii koponapauii cuaapom (XKC), tpomnonin I, SARS-
CoV-2, rmobansHa moB310BXKHS Aedopmartis.

Beryn

[Tatodizionoris iHdekIii, MO CIPUINHSIETD-
cst SARS-CoV-2 Bce 11e HeOCTaTHBRO BUBUEHA.
Xoya ypakeHHs JIETeHIB Ma€ BCi 3BUYalHI Xapak-
TEPUCTUKH TSHKKOTO TOCTPOTO PECIipaTOPHOTO
CUHIpPOMY, TepeOir iH(eKIi BUXOIUTh 32 paM-
Ku OaHaJBbHOI TMHEBMOHIi. [HTEHCHBHI cHCTEM-

Hi 3amajbHI CTUMYNH, SKI BUHHUKAIOTH IiCIISA
¢da3m perutikaiii Bipycy, € OCHOBHUM (paKTOpom
CHUCTEMHHUX €(EeKTIB 3aXBOPIOBaHHA (CHUCTEM-
HUW €HOTENIIT, ITUTOKIHOBUN IITOPM, TiNEPKO-
aryssnis, mikpoem6omizauis Tomio) (Conti et al.
2020) Ta iX HACHIAKIB Yy IUIaHI 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI.

Tabmuusa 1. Kniniuni qani, 1abopatopHi MOKa3HUKH Ta JIKYBaHHS 00OCTEKEHUX MAlli€HTIB

I'pynu xBopux
- ~ > ; &l s
= o~ ! —~ o~ e~ 1 —~ f*ll o
Hokaznuku =0 gbﬁg :;aﬁg 5&93 =) E"m 22| o< ::.ai Sl
T LA 0 v 1
EL (XETL I BEYEL | BURL| 22 < e
= — @)
Bik, poku 43,4+18,9| 62,1+14,1*%| 68,7£10,7*| 63,4+9,5% | 47,4+19,1 p<0,01 p<0,01
Yonosiku% 23(77) 18(60) 8(66) 20(77) 20(80)
Innexc
MacH Tina 23,6+6,7| 25,9+£7,3| 272+45,1% 26,5+6,1| 23,8484
Cumnromu 3aXBOpIOBaHHA %o.
Kalesnb 0 0 11(92) 17(65) 21(84) p<0,05
JIMXOMaHKa 0 0 8(67) 21(81) 23(95) | p<0,05 | p<0,01
616
B TpyIiIX 0 12(40)* 10(83) 18(69) 11(44) p<0,05
33 TUIIKA 0 17(56) 7(58) 14(53)* 14(56)
CITa0KICTh 0 3(10) 9(75) 23(88)* 24(96) | p<0,01
niapest 0 0 3(25)* 6(23)* 5(20) p<0,05
MOPYIICHHS
CMaKy
1 HIOXY 0 0 9(75)* 19(73)* 18(72)* | p<0,01 | p<0,01
Cryminb Tsxkocti COVID-19
1. Jlerkuit 0 0] 1(8)] 3(12)| 28)| | | |
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IIpooosorcenns maon. 1

I'pynu xBopux

-] ~ a ; é +

B~ ! —~ T~ -~ 1 —~ N o
IMoka3znuku E_% g%.‘i% E:alégl;l" $$t§ =) E"§ Q-a; Q-ﬁ Q..a; :..a;

=L |MEf|goBL | g08| 3N | Z =

= — @)
2.cep.CT.T. 0 0 6(50) 12(46) 11(44)
3. Tsoxkuit 0 0 5(42) 11(42) 12(48)
niadet 0 10(30)* 3(25)* 8(30) 2(7) p<0,05 p<0,05
rinepToHiUHa
XBOpoOa 0| 30(100)* 12(100) 26(100) 0 p<0,05 p<0,05
XX Hupox 0 2(7) 5(42)* 10(38)* 4(16) | p<0,05
X03J1 0 3(10) 2(17) 3(12) 1(4)
[dapkr
MioKapaa 0 15(50) * 4(33)* 6(23)* 0 p<0,05 p<0,05
NI HHS 4(13) 7(30)* 1(8) 3(12) 5(20)

[Mpu3snHaueHi Tk
TATI®/APA 0 27(90)* 10(83) 21(80)* 0 p<0,05 p<0,05
bera
brokaropu 0 21(70) 8(67)* 15(58) 0 p<0,05 p<0,05
BKK 0 9(30) 3(12) 10(38) 0 p<0,05 p<0,05
Hiypetuku 0 20(67) 9(75) 18(69) 0 p<0,05 p<0,05
Crarunu 0 30(100) 12(100) 26(100) 0 p<0,05 p<0,05
Iacynin 0 3(10) 1(8) 2(7) 0 p<0,05 p<0,05
Acnipux 0 25(83) 7(58) 22(85) 0 p<0,05 p<0,05
Kromigorpens 0 5(17) 5(42) 4(15) 0 p<0,05
HOAK
pHuBapokcabaH 0 0 4(33) 6(23) 0
JlabopaTopHi MOKa3HUKH

NT-proBNP, 42 317 905 761 275
r/MI [0-187]| [41-769]*|[405-1723]* [312-1267]* | [15-496]* | p<0,05 p<0,05
H-nuamep, 124 558 1750 1594 932
HT/MIT [25-215]|[118-2100] | [250-3790]| [300-2350] |{[120-2500] | p<0,05 | p<0,05 | p<0,05
TPOTOHIH [, 1,14 4,0 8,7 5,1 4.8
T/ MIT [0-5] [0-9] [2-21] [0-14] [0-11]| p<0,05 p<0,05
Kpearunin, 67 94 136 103 90
MIT/MIT [50-91]] [58-117]| [81-207]| [68-107]| [63—109]|p<0,05 p<0,05
JletikonuTu 7.3 7.1 6.2 6.7 6.8
x109/n [4.6-9.1]| [54-8.6]| [4.9-10,1]| [5.2-9.6]|[3.8-10.7]
Jlimdporutu 2.4 2.0 0.9 1.2 1.0
x109/n [1.5-3.4]| [1.1-3.1]| [0.5-2.3]| [0.8-2.9]| [0.7-2.4] p<0,05
AJIT, 21 26 39 41 37
On/n [18-35] [23-39] [25-89] [28-67]| [22-69]
ACT, 23 31 48 45 39
On/n [20-38] [27-42]| [28-102] [25-94]| [23-85]
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3axinuenus maobn. 1

I'pynu xBopux
" - & e ~ +
B~ ! —~ T~ D~ 1 — (\.' =
IokazHukn == gbig $2¢‘: aayg a E_Q el | o ::.ai a8
1 = A 0 — i
=L Bgvijgcer gozl|zaE| 2 2 A
= — @)
CPB, mr\n 4.1 15.1 143 117 85|p<0,01|p<0,01
[1,0-6,0]| [2.0-21.7]| [51-275] [40-263]| [31-216]
CKD-EPI mn/
(xB*1,73Mm2) 104+17 83+15 58+24 64+22 81421 | p<0,05 p<0,05

Ipumimku: BIpoTiIHICT po3xomkeHb (p<0,05): * — MOpIBHIHO 3 IOKa3HUKAMH B KOHTPOJIBHIH TpyTi

VYpakeHHsT MiOoKap/a, IO MPOSBISETHCS Mij-
BUIICHHSAM TPOIOHIHY, OyJ0 3apeecTpOBaHO BiJ
8% mo 20% iH(piIKOBaHWX MAIIE€HTIB 32 JaHUMH
niteparypu (Huang, C. et al., 2020; Lippi, G.
et al., 2020; Shi et al. 2020), gocsraroun 31% y
HanOem Bakkux xBopux (Huang C, Wang Y,
Li X et al. 2020; Guo et al. 2020), i moB’s13aHe 3
HaaMmipHOIO cMepTHicTio (Shi et al. 2020; Guo et
al. 2020). Xoua ypaxeHHsI MiOKap/ia MoB’sI3yl0Th
13 TokkicTio 3ananenHs (Guo et al. 2020), Tou-
HUI MEXaHI3M ypakKeHHS MiOKapa, sIKUil MOxke
CYIIPOBO/KYBATH 1H(MEKIIIIO 3aJTUIIAE€THCS HEBI-
noMuM. barato MOCHITHUKIB MPUITYCKAIOTh, 1110
iHpapKT MioKapna 2 THITy BHHUKAE JIUIIE Yepe3
MexaHI3M nucOanaHcy HaJAXOHKCHHS/OTpeOn
Ha KHCEHb, SKMH MO)KHA BIJHECTH IO I[UTOKI-
HOBOTO IITOpPMY (BUKHJ iHTEpieHkiHiB 1, 2, 6,
7, TH®a, engoreniniB, Qpakiiiii KOMILIEMEHTY,
aKTHBalli€l0 MertanonporeiHazu 9 1 T.m.). Kpim
TOTO, CEpPLEBO-CYIMHHI ()AaKTOPH PHU3HKY, TaKi
K J11a0eT 1 TimepToHis, a TaKoX 1H()APKTH YH 1H-
CYJIbTH B aHaMHe31, OyJlu NOB’s3aHi 3 TSHKKUMHU
dopmamu idexii (Yang et al. 2020; Guan, W-J.
et al. 2020; Zhang et al. 2020). OTxe, IIUTOKIHO-
BUI IITOPM MOXKE BUKJIMKATH HECTAOLIBHICTH Ta
PO3pHUBHU aTePOCKICPOTHYHOI Oysitiku (Bonow et
al. 2020) (To6To cnpuunHUTH 1HGAPKT MioKap/a
1 Tumy). 3 iHIOro OOKY, ependadyBaHa CIoOpi-
HEHICTb BipyCy 3 MioKapaiaJbHUMHU peLenTopa-
MU aHTIOTEH3MH KOHBEPTYIOUOro QepmeHry 2
(Zheng, Y-Y. et al. 2020) mMoxxe TPU3BECTH IO
MPSIMOTO 3amlaJieHHsI MiOKap/a, SIK MPUIYCKalOTh
JesiKi aBTOPH HAayKOBHX IyONiKamiid, 1o TOBi-
JOMIIIOTH TIPO TOCTPUI/QyTbMiHAHTHUN Mio-
kapaut (Hu, H. et al. 2020; Inciardi et al. 2020;
Chen, C. et al. 2020).

OpnHak Ha CHOTOAHIIIHINA JE€Hb, HE3BAXKAIOUU
Ha HasIBHICTB 3B 3Ky MDXK ITIIBUIIICHHSIM TPOIIO-
HiHY Ta JUC]YHKIIIEI0 MioKapa yepes 301Ib1IeH-
HSl TIEpEeICePIHOr0 HATPIHypeTHUHOrO (aKkTopy
(Guo et al. 2020), nokanbHUN CerMEHTApHUHU 1
ro6ansHuil pyHKuioHansHUH Brum COVID-19
Ha pi3HI QyHKIIT MiOKap/a 3aJUIIAETbCs 0 KiH-
s HeBimoMuM. [TOBHI KapaioioriyHi JaHi mpo
1H(pIKOBaHMX TAIlIEHTIB, TaKli SK EJIEKTPOKap-
niorpadis, exokapmiorpadis, kopoHaporpadis
Ta MarHiTHO-pe30HaHCHA Tomorpadis, BIACYTHI
(Bonow et al. 2020).

Mera

Merta Hamoro AOCHiPKEHHS MoJAraia y nmpo-
BE/ICHHI OLIIHKM BHYTPIIIHBOCEPIIEBOI I'€MOIM-
HaMIK{ Yy TAli€HTIB 3 XPOHIYHUM KOPOHAPHUM
cuaapomoM (XKC), npu moenHaHHI 3 KOPOHAaBI-
pycHoro xBopoboto (COVID-19).

Marepiaau Ta MmeToau

Hamu Oyrno mpoBeneHO BIIKpUTE MPOCIEK-
TUBHE nociimkeHHs Ha 6a3i MKJINe18 micra Ku-
€Ba, a Takox B JikapHi [I1 «MenOym» B nepion 3
10 rpyans 2019 p. no 30 tpasusa 2021 p. XBopi
MaJId CKapry Ha Kaulesb, 00JIi 3a TPyJUHOIO, 3a-
JTUIIKY, HaOpskH, 3 migo3poro Ha COVID-19 i3
cynytHiMm XKC. XBopi Oynu HampasieHi B BiJl-
JIJICHHS IHTCHCHUBHOI TEpallii, a TaKOXK B Teparie-
BTUYHE Ta pealimiTaliifHe BIIIICHHS MepPenpo-
¢11poBaH1 A JikyBaHHSA XBopux Ha COVID-19.
VYci nanieHT mpornum 3abip 3pasKiB i3 BEPXHIX
MUXaJbHUX MUIAXIB IUISXOM TECTYyBaHHS 3BO-
POTHOI TpPAaHCKPUIITA3U-MIONIMEPA3HOI  JIAHI[IO-
roBoi peakuii (I[TJIP) na PHK go SARS-COV-2,
KoM’ 1oTepHoi Tomorpadii rpynHoi kiitku (KT),
cepueBUX OiOMapkepiB, y TOMY YHCII BHCOKO-
gytnuBoro TponoHiHy I (Tnl) i NT-proBNP,
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eneKTpokapaiorpadis Ta TpaHCTOpakajibHa €XO-
kapaiorpadist (TE) npu HanxomkeHHi, K 9acTH-
Ha craHjapty JjdikyBaHHs. [liarnoz COVID-19
BHU3HA4YaBCs 3a JaHUMHU MynbTuchipansHoi KT
IPYyAHOI KJIITKH Ta HO3UTUBHOTO pe3ynbrary [1JIP
Ha PHK o COVID-19 (WHO, 2020).

O3Haku ypaXXeHHs CepIsl BH3HAYAIHCS SK
piBers Tnl B xpoBi Bumie 15 nr/miu, He3aneKHO
B1JI HOBUX aHOMAJI Ha eJieKTpokapaiorpadii Ta
TpaHcTopakanbHiil exokapaiorpadii (TE). ITotim
TAII€HTIB PO3AUTHIN Ha 4 TPy HA OCHOBI HasB-
Hocti XKC, indekrii COVID-19 ta/abo ypaxeH-
Hs miokapaa: 1A rpymna — xBopi Ha XKC 6e3 iH-
¢exuii COVID-19 i 6e3 03HaK ypaXeHHs ceplst
(1A), 1b rpyna xBopi Ha XKC y nmoeqHanHi 3 iH-
¢exuiero COVID-19 6e3 o3HaK ypakeHHS ceplist
(16/T—-), a Takox Ha xBopux XKC 3 iH(exiero
COVID-19 Ta 3 ypaxenusm miokapaa (15/T+),
rpyna 2 — xBopi 3 COVID-19, 6e3 XKC, ta 6e3
O3HAK ypaK€HHs cepis (BpOIKEHI Baau CepIid,
KJIallaHHI1 BaJlx, aM1J101/103), Y BCIX XBOPUX 2 TPy-
M1 BUCOKOUYTIHMBHI TporoHiH | OyB B Mexax pe-
(dhepentHux 3Ha4eHb (Tnl<11,6mr\mi 11s KIHOK,
ta 19,8 nr\mn g gonogikiB). Cepen XBOpUX Ha
XKC 6inpI1e TpeTHHU NAlli€HTIB MEPeHECTH 1H-
¢apkr Miokapaa, iHmuM xBopuM XKC Oyna mia-
TBEpJPKEHa Ha KopoHaporpadii. Yci marieHTH 3
XKC manu cynyTHIO TinepTOHIYHY XBOPOOY.

XBopi 3 hibpuIsIiero Iepencepar BUKIIOYA-
JIUCH 3 TOCIIHKEHHS.

Jlocmi>keHHsI BIJMOBiJIa€ MpUHIUNAM [ eb-
CIHCBbKOI pekiaparii. Yci mamieHTH abo ixHi
MpeICTaBHUKU Oynu mpoiHdopMOBaHI MPO AO-
CJIIJKSHHSI Ta AaJld CBOIO MOiH(OPMOBaHY 3rOY.

Bik i craTh, Ki1iHIYHI JaHi (CHMITOMH, CYITyT-
Hi 3aXBOpIOBaHHS, JIKyBaHHS) Ta jabopaTropHi
JlaHl TaLi€HTIB M 9ac rocmitanizamii Oymau 3i-
OpaHi 3 icTOpiif XBOpOO MAIlIEHTIB Ta BHECEHI 10
6a3u nanux 3 pocnigHukamu. CepleBo-CyaIuHHI
(hakTOpH pU3MKY BKIIOYAIIH TIIEPTEH31I0, JI1a0eT,
TiepXoJIeCTEpUHEMII0, XPOHIYHI XBOPOOW HH-
POK, TIAJIiHHSA B aHAMHE31 1 OKUPIHHA (BU3HAYa-
€ThCs iHAEKCOM MacH Tija > 30 kr/m?). Enexkrpo-
kapaiorpadiro ta TE npoBoannu 3 1oCimiAHUKH.

Tpancmoparxanvua exoxapoiocpag)is

TpancropakanbpHa exokapaiorpadis Oyna BU-
KOHaHa 3a JIOTIOMOTOI0 YJIBTPAa3BYKOBUX CHCTEM
HDI 11XE Philips, a takoxx ESAOTE MyLabXE8
XP 3 BukopuctanHsm gatuuka 3,5 MI'. Horme-
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piBChKUI, M-peXuM 1 ABOBUMIpHA €XOKapaiorpa-
¢is Brmrouaroun ooctexxeHHs B PLAX, SAX, a
TaKOX CTaHJAPTHI allikajibHI YOTUPH, TPU- 1 IBO-
kamepHi 300pakenss (4C, 3C i 2C) 3 BUKopHc-
TaHHSM BUCOKOT 4acTOTH KajpiB (>60 kaapis/c),
JOCIIIKYBAJIH IMITYIbCHHIA TOTIIICPiBCHKIN TpaH-
CMITpaibHUAN TOTOK y BUHOCHOMY Tpakti JILII Ta
BUMIPIOBAaHHS IIBUIKOCTEH MOTOKY HA JIaTepaib-
HOMY MITpPaJbHOMY 1 TPUKYCHiJaJbHOMY KLJIb-
X TIPU BUKOHAHHI IMITYJIbCHOI1 1otieporpadii B
TKaHUHHOMY PEKUMI.

KinbkicHy OIIIHKY OTpUMaHHX IOKa3HUKIB
IPOBOAMIIM BIAMOBIHO O peKOMEHIAlii Ame-
PHKaHCHKOTO TOBApHCTBA IO exokapaiorpadii Ta
€BpoIeiichKOT acoriallii cepiieBo-CyJMHHOI Bi3y-
amzarii (Lang, RM. et al., 2015; Nagueh, SF. et
al., 2016). bynu 3i0paHi HACTYITHI BUMipIOBaHHS:
JIaCTOIUHI TapaMEeTpH, BKIFOUAIOUH IM1KOB1 PaH-
Hi (E) Ta mi3Hi (A) niacToiivyHi MBUJIKOCTI MIT-
pajIbHOTO KPOBOTOKY, criBBiHOIIEHHs E/A, dac
YIOBITbHEHHS PaHHBbOMIACTOIIYHOTO TPAHCMIT-
panbHoro kpootoky (DT, mc) 1 yac i30Boto-
migHoro po3cnadnenns JIII (IVRT, mc). Yei go-
IUIEPIBCbKI BUMIPIOBAHHS MPOBOIMIIN MPOTIATOM
TPHOX CEpIEBUX IUKIIIB 1 ycepenHioBanu. Kinie-
BUM A1aCTONIYHUN 1 KIHIIEBO-CUCTOMIYHUAN 00’ ¢-
MM JTIBOTO IITYHOYKA, a TAKOXK (DPAKIII0 BUKUIY
BUMIpPIOBaIN 32 MOAM(IKOBAHWM JIBOILJIOIIMH-
HUM MetonoMm CIMICOHA 3 amKajJbHHUX IBO- Ta
YOTUPbOXKaMepHUX 300paxeHb. [10310BxKHIO /1e-
dbopmarriro — mo3aoBxkHIN cTpeitH (LS) po3paxo-
BYBAJIM 33 JOTIOMOTOIO JIBOBUMIPHOI CIIEKII-Tpe-
KIHT' exokapaiorpadii i3 300paxeHp y rpajgamisax
CIporo Ta aBTOMAaTH30BAHOI TEXHIKU (YHKIIIO-
HAJBHOI Bi3yami3allii 3 amKajabHOTO JOCTYIY Y0-
THUPbOX-KaMEPHOTO 300pa)KeHHs, JBOX-KaMEepHO-
ro 1 TphOX- KamepHoro 300paxens (Voigt, J-U. et
al., 2015). 3nadueHHst MO30BXKHBOI Aedopmartii 3
yCIX CErMEHTIB OyJau ycepenHeH1 JUisl OTpUMaH-
Hs 1100abHOI MO3M0BKHBOI nedopmartii (GLS)
(Russell, K. et al., 2013). ABromaTu4Ho OyJ10
cTBOopeHo miarpamu “bull’s-eye”, mio imoctpy-
I0Th CETMEHTapHHI 1 MT00aTbHUI MO3IOBKHIN
crpeii GLS.

Cmamucmuyunuti ananiz

OTpuMmaHi TOKa3HUKU TEPEBIpSINM Ha HOp-
MaJBHHUHA PO3MOILT 32 TOTIOMOTO0 KpuTtepito Ko-
amoropoBa—CMipHOBa Ta BUpaXKalld SIK CEpEeIHE
+ crangaprtHe BiaxwieHHs (M£SD). Jlaboparop-
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HI pe3yJIbTaTH Ta KUIBKICTh CEPIIEBO-CYIMHHUX
(hakTOpiB pU3HKY HE Oy HOPMAIBHO PO3ITO/LIe-
Hi, TOMY Pe3yJIbTaTH MPEACTABIEH] K ME/IiaHu 3
MDKKBapTUILHUMU Jlialla30HaMH MejliaHa, BepX-
Hill KBapTWIIb, HIWKHIN KBapTwib. HomiHanbHi
3HaueHHs OyNMM BHpa)keHi B YMCIax 1 BiJICOTKaX.
['pynoBi MOpiBHSIHHS NPOBOAMIHN 3 BUKOPUCTAH-
HSIM HelapaMeTpuyHuX TecTiB ManHa-YiTHi,
KOJIM 1€ OyJIO TOpEYHO Uil Oe3nepepBHUX 3MIH-
HUX; 1 Y2 a0o TouH1 KpuTepii Pimepa, KO e
JIOPEYHO ISl KaTeropiadbHUX 3MIHHHX. 3B’SI3KH
MK 3MIHHMMH OIIIHIOBAJIM 32 JIOIIOMOTOI0 KOpe-
nsuiiiHoro anamizy Cmipmena Ta Bupaxkain R.
BinMiHHOCTI BBa)Kamu CTaTUCTUYHO 3HAYYIIUMU
st 3HaueHb P<0,05. Yci anamizu npoBoauiu 3a
JIOTIOMOTOI0 CTaHJIAPTHOTO CTAaTUCTUYHOTO IPO-
rpamHoro 3abesmnedyenHs Statistica for Windows
7.0 (Statsoft, USA).

Pe3yabTaru

Mu BUKITIOUMITH 7 TIAIIEHTIB Yepe3 HeaIeKBaT-
HY SIKICTb 300pa)KeHHS Ui aHaNi3y I100aJbHOT
MO3/I0BXHBOI 1eopmariii 3a TMaHUMU CIIEKII-Tpe-
kinr ExoKI. Hapemrti, a5 octatouHoro aHasnizy
Oyno BritoueHo 63 marientu 3 COVID-19 (3 Hux
Ha XKC 38125 xBopux Ha COVID-19 6e3 XKC),
y SIKOCTI TIOPIBHSHHS MU c(hOpMyBaiH rpymy 3
30 xBopux Ha XKC 6e3 COVID-19, a takox 30
3IOPOBUX BOJIOHTEPIB KOHTPOJIBHOI Tpynu 0Oe3
o3Hak XKC ta COVID-19. V 14 (22%) xBopux
Ha COVID-19 BusiBI€HO BUMIT B IUIEBpaJIbHI
nopoxuuny, y 12 (19%) marmienTtiB — cenapariist
JIMCTIB TIEpUKApY, BHACTIIOK PO3BUTKY €KCyHa-
TUBHOTO ITEPUKAPIUTY.

VY Tabmuni 1 mpeacTaBieHO XapaKTEPUCTHKU
3a TpylaMu BiJIMIOBIHO /10 HAsIBHOCTI 1H(EKITi
SARS-CoV-2 Ta/abo ypaxenus cepus. Cepen
63 mamienris 3 COVID-19, BkIroyeHUX B JOCITI-
mkeHHs, yci mamu COVID-aconifioBany mHeB-
MOHII0O Ha KOMII'IOTepHiil Tomorpadii rpyaHoi
kiiTkH; 30 (48%) motpedyBanu inBazuBHOI LIIBJI
1 Oynu rocmiTaii3oBaHi y BiATICHHS IHTCHCHB-
Hoi Teparmii (BIT). ¥V 14 (22%) xBopux Oyia Be-
pidikoBana TEJIA na MCKT, J-aumep =1957
[750-3700], ane piBeHs TpomoHiHy | OyB B Mme-
xax HopMmu. Y 12 (19%) Oyno BusiBieHO ypa-
JKEHHST MioKap/ia, po M0 CBITYUTH IiIBUIICHUN
piBenb Tnl. Tnl xonuBaBcs Bix 16 mo 21 nr/mi.
[Ipu rocmitanizamii y >K0IHOTO MAI[i€EHTa HE BU-
SIBJICHO O3HAK T'OCTPOro/TOBTOPHOTO Q-iH(papKTy
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Miokapa, abo HOBOTO iH(papKTy MioKapja 3 eje-
Baiiero cermenta ST, 6J0kaau J1iBOT HIKKH ITy4-
ka ['ica. He BUsIBIIEHO PI3HUIII IIOJI0 CEPIICBO-CY-
TUHHUX (akTopiB pu3uky 3a mkaioo SCORE B
miarpynax 1A, (16/T+) i (16/T-): 5[4-7], 7 [5-8]
1 7[4-9].

[Tamientn 1b/T+ rpymm Oynmm crapuimmu,
Majau Oibpllle BUMAAKIB ITyKpOBOTO miabery 2
TUMY 1 YacTille Maju XPOHIUHY HUPKOBY HEIO-
CTaTHICTb, TAKOK MM TEHJEHIIIO /10 IepeBa-
YKaHHS OXKUPIHHS.

Kpim cepueBoro ypaxenus, (1b/T+) mas
Bummid piBeHb NT-proBNP i HIK4y MIBHIKICTH
kiyooukoBoi  dimsrpamii (CKD-epi). Hapemrri,
11 (42%) 3 (16/T—) Ta 10 (83%) 3 (1b6/T+), a Ta-
koX 7 (28%) namientis 2 rpynu 3 COVID-19 Ta
HETaTUBHUM TPOIIOHIHOM | Oynu rocmitani3zoBaHi
JI0 BiJIiIeHHS iHTeHcuBHOI Teparrii. 4 (33%) ma-
uienTiB (1b/T+) momep:io mix yac rocmitamizaii,
iHII marieHTd Oy/lM 1€ KUBI MICIS BHUIHCKH.
BripoioBx HaCTyHOTO pOKY MOMEpPIH 4 XBOPHUX
3 rpynu 1b/T+ (33%), a Takox 5 XBOpHX 3 Tpy-
mu 1B/T- (19%), 3 rpymu 1A - 4 (13%), 3 2 rpy-
mu — 3 (12%).

Pesynpraru TpancTopakaibHOI eXoKapAiorpa-
¢ii BigmoBigHO 10 HasBHOCTI iHekii SARS-
CoV-2 Ta/abo ypaxeHHs ceplis MpPeCTaBIeH] B
Tabiurd 2.

Innekc Macu Miokapaa JiBOTO IITYHOUKA,
KIHIIEBO-I1aCTONIYHUI 00’€M IIBOTO ILTYyHOU-
Ka, PO3Mip MpaBOro HUTYHOUKY Ta CHUCTOJIYHUI
TUCK B JIereHeBill aprepii Oynu HaWOUIBIIMMU
B rpymi XKC 3 COVID-19 3 mo3uTHBHEM TpO-
noninoBuM TectoM (1B/T+), mpu mopiBHsAHHI 3
rpynoto (1b/T-), rakox B rpymi (1b/T+) ppakiis
BHUKHJy Ta 3arajibHa MO3I0BXHs aedopMaliis 3a
CIIEKJI-TpEKiHroM Oyia MeHmoro, Hix B (1b6/T-)
rpymi. [Ipu mopiBHsHHI 3 Tpynoo 1 A, @B O6yna
menmroro B rpymi (16/T+), 18 (1b/T-), a CTna 6yB
ounbinmM B (1B/T+), Hixk B rpyni 1A. [Ipu nopis-
HSHHI noka3HuKiB 1A rpymu Ta (1b/T), Binmive-
HO CXO)KUH XapakTep 3MiH BHYTpPILIHbOCEPIIEBOT
remonuHaMmiku: KJIO ta iHgekc macu Mmiokapaa
JIII, miameTp mMpaBoro ILTYHOYKA, CUCTOIIYHUAN
TUCK B JIET€HEeBIN apTepii Oynu OUIBLIMMH, HpU
IbOMY TIO3/IOBKHIM CTpeiiH OyB JEN0 MEHITUM
B (1b/T-), nix B rpyni 1A. Ilpu mopiBHSIHHI MO-
ka3aukiB EXOKI" xBopux nHa IXC 3 COVID-19
3 2 rpynoto, B miarpymni (1b/T+) Oynu Oinbiu-
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Taoauus 2. [Tokazauku exokapaiorpadii y 00CTeeHUX rpynax XBOPHX.

I'pynu xBopux
E = ) = a ; — =+
35 s | == | 0% + ¥, | 28 | 22| 2| 22 | =B
5 | ET | 9T |r8e|gsE| 2L | 2| 7| =] &
=7 | §°| BS | gl | %3¢ 8%
= o= &) @)
T, em | 0,33+£0,10| 0,38+0,10 | 0,50+0,07* | 0,47+0,05%| 0,454+0,15* | p<0,01| p<0,05| p<0,05| p<0,05
JIII/AO 1,01+£0,06| 1,31+0,11| 1,20+0,07| 1,12+0,09| 1,20+0,17
JIII, cm 3,61+0,07|4,41+0,30* | 4,72+0,15* | 4,52+0,12* | 3,81+0,42| p<0,05 p<0,05
Twmum, cm | 0,88+0,01|1,01+£0,09*| 1,10+0,13| 1,06+0,10| 0,94+0,11
Tsc, cm 0,89+0,02|1,01+0,08*| 1,07+0,11| 1,02+0,07| 0,95+0,10 p<0,05
OB, % | 69,9+42,9| 48,9+4,6* | 40,7+10,5* | 45,8+12,1*| 57,4+10,1 | p<0,05| p<0,05 p<0,01
KO, ma 121423 | 176+£33*| 222+£19*| 208+20* 130+£21| p<0,05| p<0,05| p<0,05| p<0,01
IMMomm,
r\m? 8548 | 129+12*|  139+16*| 132+14* 91+£10 p<0,05 p<0,01
E/Anm 1,38+0,07]0,86+0,41* | 1,18+0,18| 0,87+0,06| 1,10+0,18| p<0,05
IVRT, mc 82+12 94+17* 88+21 90+15 80+14 p<0,05
DT, mc 179+14 203+14| 203£15%| 179+17* 182425 p<0,05| p<0,05
CTma, mm
Hg 243+3,6| 29,546,5| 43,0+8,9*%| 39,8+7,1*| 36,6+7,6%| p<0,01| p<0,05| p<0,05| p<0,05
Hrui(x),
cM 2,17+0,05| 2,96+0,24 | 3,91+0,73* | 3,62+0,33* | 3,10+0,54* | p<0,01 p<0,05| p<0,05
LVGLS -20,3+2,7| -17,2£3,1* | -12,54¢3,4* | -15,4+2,6%| -18,1+4,1| p<0,05 p<0,01

IHpumimxu. BipoTigHICTh po3xomkeHs (p<0,05): *— MopiBHAHO 3 MOKa3HUKAMU B KOHTPOJbHIN TPyIIi;

mu posmipu KAOmm, JIII, IMMmm, ane ®B
Oyna MmeHmioro, npu upomy posmip I i CTna
Oynu jemio OLIBIIUMHE, HIXK B 2 rpymi. B migrpymi
(1b/T-) xapakrep 3MiH OyB CXOXHUH, ajie po3Mip
[T i CTna He BIAPI3HAIUCH BiJl AHAIOTTYHUX B
2 rpymi. [Tokazanku EXOKT 1A rpymnu Bigpi3Hs-
JUCh Bif 2 Ounbmmmu 3HaveHsyvu KO, IMMom,
JIIT 1 menmoro @B, ane po3wmip 11 i CTna 6ynu
6inpmmMu y xBopux Ha COVID-19.

He Buseneno Binminnocteit mo E\A ta IVRT.
HiactoniuHa (yHKIS JIIBOTO IUTYHOYKA HE Bij-
pi3Hsutacs MK rpynamu, 3a BusTkoMm T, skwuii
Oy HmwxuuM y mnanientiB (1b/T-) mopiBHsHO 3
narieatamu (16/T+), mo Bka3ye Ha mepeBa)xaH-
HS TICEBJIOHOPMAJILHOTO THUITY J11aCTOJIIYHOI JTHUC-
¢dynxkuii JILI B mi#t KOropTi XBOpHUX.

Hapemri, piBenp Tnl He kopemoBaB i3
¢bpakuiero BUKUAY JiBoro nutyHouka (R=0,294;
P=0,219), 3aranpHOI0 TO3I0BXKHBOIO Jedopma-
uiero LS (R=0,319; P=0,175). PiBens NT-proBNP

HE KOpENIOBaB 3 TIapamMeTpaMH CHCTOJIYHOT
(yHKIIIT JIIBOTO IUTYHOYKA.

OoroBopeHHs

Hame nocnimkeHHs mTokaszye 10 iHGEKIis
SARS-CoV-2 HeratuBHO BIIMBae Ha (pyHKIIiO-
HaJIbHUI CTaH BHYTPIIIHbOCEPLIEBOI IT'eéMOJUHA-
MIK{ MPaBOTO Ta JIBOTO LUTYHOUYKIB MPH CYITyT-
HpoMy XKC, anme Mano BIUJIMBaE Ha reOMETPilo
JBOTO IITyHOYKA B rpymi namientiB 6e3 XKC. Y
xBopux Ha XKC y noeananni 3 COVID-19 3men-
HIYETHCS CUCTOJIIYHA (DYHKIIISI JIIBOTO MITYHOUKY,
301IBIIYETHCSI PO3MIpP MPABOTO MITYHOUYKA 1 CHC-
TOJIIYHUN THUCK B JIETEHEBIM apTepii. 3a HasBHO-
CTl YHIKO/DKEHHS Miokapaa y xBopux Ha XKC
B OLIbIIi Mipi BUSBICHO MiJBUIICHHS THUCKY B
JIereHeBii aprepii, HiK MopymeHHs (paxiii BU-
kuny JIII, a Takox B menio Okl Mipi 30151b-
IIyBaBCsl PO3MIp MPaBOro HUTYHOUYKA, HIK JIBO-
ro. Y xsopux Ha COVID-19 6e3 XKC BusiBieno
HE3HAYHE 30UTBIICHHS PO3MIPIB MPABOTO IILTY-
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HOUYKY 1 MiHIMaJIbHa JIETeHEBa TINEPTEH3is, MpHU
npomy cucroiiyHa (ynkmis JIII nmumanace He-
3MiHHOIO. He3Baxkarouu Ha aHi PO HETaTUBHUMN
MIPOrHOCTUYHHN BIIJIMB O10JIOTIYHOTO ypakKeHHS
cepis (TOOTO MiJBUILEHHS PiBHS TPOHoHiHY I) 3a
HasiBHOCTI iH(ekii SARS-CoV-2 (Guo, T. et al.,
2020; Fan, H. et al., 2020; Wei, J-F et al., 2020),
Ha CHOTOJHINIHIN JICHh HEMa€ YITKUX JaHUX PO
(YHKIIIOHAJIbHUI BIUIMB LBOTO YpaXXCHHS Ha
CTaH BHYTPIIIHbOCEPIIEBOI TEMOJIMHAMIKH Y XBO-
pux 6e3 13 cymytHiM XKC.

Xo4va, ICHYIOTh JaHi MPO 3B’SI30K MiX 1H-
dapkToM Miokapnaa 3 migiiomoM cermeHTa ST
ta COVID-19 (Bangalore, S. et al., 2020), ane
€Mi/IeMi0JIOT1UHI JaHi CBIY4aTh MPO 3MEHIIECHHS
KUTBKOCTI BUMAJKIB TOCTPOro iHGAPKTy MioKap-
na (IM), BiporiiHO 3a paXyHOK 3MEHIIICHHS 3BEp-
TaHHs XBopux 3 IM 3a crnemianizoBaHOIO AOMO-
MOTOI0 B KapaioJoiryHi cramionapu (Solomon et
al., 2020; De Filippo et al. 2020). He3Baxxatouu
Ha Ypa)kKeHHs ceplis, Hallle AOCTIKEHHS HE BU-
SIBUJIO €JIEKTpOKapaiorpadiqyHuX 03HAK TOCTPOTO
KOPOHAPHOTO CUHAPOMY 3 €JIEBAII€I0 CETMEHTY
ST, mosiy HOBoro Q-IM, G10Kamu J1BOT HIKKH
nyuka ['ica abo exokapaiorpagiqyHoi HOBOi aHO-
Maii pyxXy CTiHKM (aKiHe3y, OUCKiHe3y abo Ti-
nokine3y). HaiimoBipHimie, mo enesamisi piBHS
TPONOHIHY € HE JIMIIE HACHIIJKOM IMIeMiYHOTO
YpaXXeHHsI MiOKapja, a TaKoX MapKepOM TsK-
KOCTI 3aITaJIbHOTO CHH/IPOMY Ta CUCTEMHUX MTOPY-
II€Hb — CHCTEMHOTO €HI0TeNIiTY, 1110 MOXe CIpHU-
YUHUTH BOTHHINEBUI a00 mudy3HUA MIOKapaIuT
(Fan, H. et al., 2020), a ceprieBa HeJOCTaTHICTh
HE € NPOBIAHOK MPUYUHOIO IMOTIPIIECHHS BHY-
TPILIHBOCEPIIEBOI TeMOAWHAMIKK (0COOIMBO Y
xBopux 6e3 COVID-19). Ane akcioma 3aiuiia-
eTbes akciomoro: namienT 3 XKC ta komopoinHi
no COVID-19 marore cepilo3HUN HEraTuBHUI
MporHo3 mopiBHAHO 3 marieHntamu 6e3 XKC B
aHamHe3i. Buma cMepTHiCTb He 0O0OB’A3KOBO
3yMoOBiieHa imemigHuM reHe3oM (Inciardi, R.M.
et al., 2020) 1 BimoOpakae HEKOMIICTCHTHY Te-
MOJIMHAMIYHy afanTauito. Hame mociimkeHHS
1okasye, 1o Oe3nocepesHiil BIUIMB Ha MiOKap[
COVID-19 € nomipaum y xBopux Ha XKC Ta
ciabkuMm y narientiB 6e3 XKC, 30kpema, BiacyT-
HICTh HACJIJIKIB JJISI CUCTONIYHOT (YHKIIIT JIiBO-
ro nuryHouka. Hacmigku iHdexmii SARS-CoV-2
MPOSIBJISIOTHCS. HAHOUIbLIE Y MiIBUILIEHH]I CUCTO-
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JIYHOTO TUCKY B JIETEHEBIH apTepii, a TaKOX I0-
ripLIeHH] penakcallii JiBOro HuIyHOYKa, Mpo 110
cBimunTh 30impmenHs JT. HaBmaku, ypaxeHHs
cepIls 3 eNeBalli€l0 PiBHs TPOIMOHIHY [, B rpymi
XKC 3 COVID-19 cynpoBomKy€eTbcs 3HUKEH-
HSIM CHUCTOJIIYHOI (DYHKII1, TUIaTalli€lo JIiBOTO Ta
MPaBOTro HIUTYHOUKIB, @ TAKOX IMOKa3HUKA 3arajib-
HOTO IO3J0BXKHBOIO CTpeiHy. lle Tparmiserscs
y TaIieHTiB i3 Oaratbma CepleBO-CYyIMHHUMU
(akTOpaMu pU3KKY Ta OUTBII TSHKKUM Tepedirom
iH¢ekuii, nmpo mo ciguutk IBJI, nopymenus
(GYHKIIIT HUPOK, 3alaJIbHUNA CUHJIPOM 1 3011bI1IEH-
HsI TTIOKa3HUKA CMEPTHOCTI.

Hunaramis npaoro nuryHouka (Argulian, E.
et al., 2020) i cucromiuyna Qynkuis (Li, Y. et
al., 2020) BBaxarOTbCs NMPOTHOCTUUHUMH (akK-
topamu y nauientis 3 COVID-19. Bigomo, 1o
[IpaBUM HUIYHOYOK YyTIMBHUM 10 IIOCTHaBaHTa-
xenns (Haddad, F. et al., 2008), i #ioro aunara-
i Ta 3MiHA CHCTONIYHOI (hyHKIii HaifuacTime
OB’ s13aH1 31 30UIBIIEHHSIM CUCTOJIIYHOTO THCKY B
JereHeBii aprepii. SIK MOBIIOMIISETHCS B JOCII-
mxenHi JIi ta cmiBaBTopiB (Li, Y. et al., 2020), e
B1JI0Opaka€e TSHKKICTh TOCTPOTO PECHipaTOpPHOTO
JTUCTPEC-CUHAPOMY, IOB’S3aHOTO 3 1H(EKIE
SARS-CoV2, i nosicHIo€ HOro MpOrHOCTHYHHMA
BIUIMB. 3 1HIIOTO OOKY, BUCOKA 4acTOTa KOAryJo-
narid 1 TpoMO0eMOONIYHNX TOIIH, BKIIOYAIOUU
emboutiro tereHeBoi aprepii (Fox et al. 2020), mpo
AKy ToBigoMIIsItOTh y manieHtiB 3 COVID-19,
MOX€ TOSICHUTH TPOTHOCTUYHHUN BIUIMB JWJIA-
Talli MpaBoro IITYHOUKA, CUCTONIYHOI (PyHKIIIT
ta D-mumepy (Grillet et al. 2020; Tang N., et al.,
2020). HaBmakwu, iHIII AOCHIIHUKH TEMOHCTPY-
I0Th BIJICYTHICTh JWjaTallii MpaBoro MUTyHOUKa,
B TOMY YHCJIl Y MALlI€HTIB 3 TOCTPUM pecHipaTop-
HUM auctpec-cunapomoM (Varga et al. 2020).
[Ile omHi aBTOpU BUSIBUIIM TEHJIEHINIO 10 TTOKpa-
IICHHS CUCTOJNIIYHOI (DYHKIIIT MPaBOro NUTyHOUYKA
y nanienTiB 3 COVID-19, 3okpema y pasi cep-
[IEBOTO YPaXXEHHS, Yepe3 30UIBIICHHS aMILTITY !
Pyxy S - XBWJII KUIbIS TPUCTYJIKOBOTO KJIallaHy
(Olivier Lairez et al. 2021). L{eii BHCHOBOK MOXe
OyTH MPOCTO HACTIIKOM TOYaTKOBOi (ha3u KOM-
neHcalii MpaBoro MUTYHOYKAa Ha T ypaKeHHS
nereniB mpu COVID-19 (Lindner et al. 2020).

Hapemri, neBHuii (yHKIIOHANBHUN BILIHUB
KOBIJTHOTO Ypa)KeHHs MiOKap/ia 3 OISy Ha HOro
NPOTHOCTUYHHI BIUIMB MOXKHA TOSICHUTH a00
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iH(apkToM Miokapjaa 2 Tumy (aucOanaHc mocTa-
YaHHS/TIOTPEON KHUCHIO) SIK HACTIAOK TSHKKOCTI
iH(dekIii abo mpsAMOoro 3amajeHHs MioKapaa 3 Ti-
neprpoaykKuieto inrepneikinis 1B, 2, 6, 7, TH®a,
eHJI0TeNiHIB 1 T.A. OCTaHHI pe3yJibTaTH MoKa3y-
10Th, o iH(pekuis SARS-CoV-2 moxe crpu-
SATH 1HIYKIIi €HJOTEeNIiTy B KUIBKOX OpraHax,
SIK TIPSIMOTO HACJIJIKy 3allydeHHs Bipycy (Varga
et al. 2020). 3 iHmoOro 60Ky, HEIIOIaBHE IOCi-
JOKCHHS ayTOTICIT TTOKa3ye, 110 HASBHICTh BEJIUKOT
KUTBKOCT1 BIPYyCy B CEpIIi CYNPOBOKYETHCS IIH-
TOKIHOBOIO BIIITOBIIA0 O€3 3aI1ajabHOl KIITUHHOL
in¢insrpanii (Olivier Lairez, et al., 2021). Hdo-
CJII/DKEHHS] MarHiTHO-PE30HAHCHOI ToMorpadii
cepis y mami€eHTiB, ki omyxanu Bigx COVID-19
13 cepueBUMHU CHMIITOMaMH a00 HE3pO3yMiIuM
MIJBUIICHHSIM PIBHS TPOTOHIHIB, IMiITBEPIKY-
I0Th BIJICYTHICTh CHCTOJIIYHOI JUCQYHKIIIT JIiBO-
TO IMUIYHOYKA Ta MPHUITYCKAIOTh 3MIITIAaHUA MeXa-
HI3M: 1memito + 3anajeHHs y xBopux Ha XKC
y noeaHanHi 3 KoBin-19. Kpim Toro ypaxeHHs
cepis nipu iHpekii SARS-CoV-2 y xBopux 6e3
XKC e acoriiioBana 3 HaOpsSKOM MioKap/a, a To-
TiM (pi6po3om (Olivier Lairez et al. 2021; Lindner
et al. 2020; Huang, L. et al., 2020; Puntmann et
al. 2020) 3 reTeporeHHUM THUIIOM Mi3HBOTO MOCH-
JICHHS TaJ0JIIHII0, BKJIIOYAIOYH 1IIEMIYHI Ta He-
IIeMivyHI MaTepHH, SK MIOKapAUTONONIOHE abo
HecnienudivyHe TI3HE TMOCUJICHHS TaJIONIHIIO B
cepennix cermentax (Knight, DS. et al., 2020).

OO0MexeHHS 10CTi/IKEHHA

B wamomy nocmimpkenni Oyna BigMmideHa
JOCTOBIpHA PI3HUIIA 332 BIKOM MK rpynamu 2 i
(1b/T-), a Takox mixk 2 1 (16/T+), y 3B's13Ky 3 uum
ICHYIOTb TI€BHI OOMEXEHHS JUIsl aJIeKBaTHOTO TO-
PIBHSHHS IUX Tpyn. MU He MPOBONMIM aHAII3
B3a€MO3BS3KY MOKa3HUKIB BHYTPIIIHBOCEPIIEBOI
TeMOJIMHAMIKH 1 caTyparlii 3a OpakoM JaHuX.

BucHoBku

Ha namy mymKy, ypakeHHs ceplisi, acoIliio-
BaHe 3 iHdekiiero SARS-CoV-2 y xBopux 13 cy-
nyTHRO10 [XC, Mae momipHUil (yHKITIOHATEHUAN
BILJIUB Ha MiOKap/, 110 B OCHOBHOMY BigoOpaska-
eTbes y 301nbmmenHi KO niBoro mutyHouka, siki
MOBsI3aHE 13 30UIBIICHHAM NepeIHABAaHTAKCHHS,
32 pPaxyHOK 3HIKEHHS IIOOAJbHOTO IO3I0BX-
HBOTO CTPEHHY Ta CUCTONIYHOT (DYHKIIIT MioKap/ia
JII, 3ymOBIIEHE IPSIMUM LIUTOTOKCUYHUM YPaK-
HHAM SARS-CoV-2 3 omHoro 00Ky, 3 1HIIOTO
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00Ky - JecTaOimi3alic€r0 iICHYIOYHX aTepoCKIIeo-
TUYHUX OJISIIIOK, 8 TAKO)K BUHHKHEHHSIM JHCOa-
JaHCy MK MOTPeOOI0 KHCHIO Ta MOXJIHMBICTIO
Horo moctayaHHs Ta MOTIPLICHHS €HIOTEeNiallb-
HOT AUCyHKIT.

Mu BBaXka€emo, 110 301JIbIICHHS pO3MIpiB Mpa-
BOTO NUTYHOYKA ITOB’SI3aHE 3 ITiIBUIIECHHSIM IIe-
pUGEPUIHOTO CYAMHHOTO OIOpPY B MaJIOMY KOJIi
1 BU3BHAYAETHCS, K IMOCTHABAaHTAXKEHHS ITPABOTO
[UTYHOYKA, 1110 BUHUKAE K HACIIOK Ii{BUILICH-
HsI CUCTOJIIYHOTO THCKY B JIETEHEBIN apTepii nmpu
KOBIJI-aCOIIIOBaHIN MTHEBMOHIi, Ha BIIMIHY BiJ
JBOTO MPAaBHUH IUTYHOUOK € TOHKOCTIHHOIO Kame-
pOI0, IO TIOTaHO MEPEHOCUTH MepPEeBaHTAKEHHS
TUCKOM, TOMY TilEPTEeH31s1 MAJIOro Koja IIBUIKO
MPU3BOIUTH JI0 MOTO Auiaraiii Ta rineprpodii.

Bruus iadexiii SARS-CoV-2 Ha nmoka3HUKH
BHYTPIIIHBOCEPIIEBOI TE€MOIMHAMIKH BIPOTiTHO
MOB'I3aHUN 3 KapAl0BACKYJISIPHUMH (aKTOpaMu
PHU3UKY, a TAKOX 3 TSHKKICTIO 3aIajibHOTO MPOIIe-
cy.
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Indicators of intracardiac haemodynamics in patients with chronic coronary
syndrome with concomitant coronavirus disease (COVID-19)
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Abstract: the nature of cardiovascular damage caused by SARS-CoV-2 coronavirus infection due
to acute severe respiratory distress syndrome is associated with high mortality. However, the patho-
physiological impact of COVID-19 (C19) on intracardiac haemodynamics remains unknown. The aim
of our study was to evaluate intracardiac haemodynamics in patients with chronic coronary syndrome
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(CCS) in combination with coronavirus disease (COVID-19). The prospective study included: 30 pa-
tients with CAD with a negative PCR test for COVID-19 (1Agroup), 38 patients with CAD with a positive
PCR test for COVID-19 (1Bgroup), of whom 12 were diagnosed with an increase in the level of tropo-
nin I (1B/T+), 26 patients had a normal level of troponin I (1B/T-). As a comparison, 30 patients with
COVID-19 with PCR(+), without signs of CAD - group 2, as well as 30 healthy volunteers without signs
of CAD and with negative PCR were studied. Clinical and laboratory data, treatment, and intracardiac
haemodynamics were assessed by echocardiography in all groups. The left ventricular myocardial mass
index, left ventricular end-diastolic volume, right ventricular size, and pulmonary artery systolic pres-
sure were highest in the group of CAD with COVID-19 with a positive troponin test (1B/T+), compared
with the (1B/T-) group, also in the (1B/T+) group, the ejection fraction and total longitudinal strain by
speckle tracking were lower than in the (1B/T-) group. When compared with group 1A, LVEF was lower
in the (1B/T+) group, and STla was higher in the (1B/T+) group. When comparing the indicators of
group 14 and (1B/T-), a similar pattern of changes in intracardiac haemodynamics was noted: LV myo-
cardial mass index, right ventricular diameter, systolic pressure in the pulmonary artery were higher,
while longitudinal strain was slightly lower in (1B/T-) than in group 14. When comparing the echocar-
diography parameters of patients in the (1B/T+) subgroup with group 2, larger left ventricular end-dia-
stolic volume, left atrium, left ventricular myocardial mass index were found in (1B/T+), but the ejection
fraction was lower in (1B/T+), while the right ventricular size and pulmonary artery systolic pressure
were slightly higher than in group 2. In the subgroup (1B/T-), the nature of the changes was similar, but
the size of the RV and PASP did not differ from those in group 2. The echocardiographic parameters of
group 1A differed from those of group 2 by higher values of LVEF, LVEDV, LVMMS and lower EF, but
the size of the RV and PASP were larger in patients with COVID-19. Cardiac damage associated with
SARS-CoV-2 in patients with concomitant CAD has an effect on the myocardium, which is manifested
in an increase in left ventricular EF due to increased preload, at the expense of a decrease in global
strain and systolic function of the LV myocardium, due to the direct cytotoxic effect of SARS-CoV-2 on
the one hand, and destabilisation of existing atherosclerotic plaques, as well as hypoxia and worsening
of endothelial dysfunction on the other. An increase in the size of the right ventricle is associated with
an increase in peripheral vascular resistance in the small circle as a consequence of increased systolic
pressure in the pulmonary artery in covidassociated pneumonia. The impact of SARS-CoV-2 infection
on the heart is associated with cardiovascular risk factors and the severity of the inflammatory process.

Keywords: Echocardiography, Coronary Artery Disease (CAD), Troponin [, SARS-Cov-2,
COVID-19, global longitudinal strain speckle tracking echocardiography.
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IncTpymMeHTANBHI IapaMeTPH MiHEPaJIbHOI IIiJILHOCTI KiCTKOBOI
TKAHUHHM KIHOK MOCTMEHOMNAY3aJIbHOI0 BiKy: KOMILIEKCHE 3aCTOCYBAHHS
YJIBTPa3BYKOBOI JeHcuToMeTpil Ta moaesai FRAX

Muranap BikTopis

Kadenpa nporneneBTrky BHYTPINIHBOT MeAUIIUHY, [[0NTaBCHKMIA Aep:KaBHUI METUIHUHA
yHiBepcurtert, M.Ilonrtasa, Ykpaina
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Anomauisa: ocmeonopos—cucmemmne po3no8cro0HceHe 3ax80P068ANHs ONOPHO-PYX0B020 Anapamy, wo
npuU3800UMb 00 NOPYULeHHSI MIKDOAPXIMEKMOHIKU KICMKO80I MKAHUHU 3 PUSUKOM PO3GUMK) NEPENOMIE.
Ilepio0 menonaysu € 00HUM i3 NPOBIOHUX PAKMOPIE, WO NPU3800UMb 00 NOPYUEHHS DYHKYIOHYBAHHSA
cuenanvroeo utiaxy RANK/RANKL/OTG, akmugytouu cucmemnue 3ananents. Memoio 0ocnioscenns 6yno
BUBHAYUMU MIHEPATbHULL CIMAH KICIMKO080I MKAHUHU HCIHOK ) Nepio0 MEHONAY3uU 3 00HOUACHOK OYIHKOIO
PUBUKIE HUZLKOMPAGMAMUYHUX NEPENOMI8 WIIAXOM 3ACMOCYBAHHS VIbMPA36YKOBOI OeHCUmMomMempii
ma xomn tomepuzosarnoi mooeni FRAX. Ilposedeno oocmexcennsn 153 ocio sixom 6i0 20 do 89 pokis
(cepeoniii ix 55,3+15,4 pokig). 3anexcno 6i0 nasgnocmi meHonay3u ma 2eHOepHOi NPUHALEHCHOCTI
cghopmosani 8ionogioni epynu: I — ocnosua (dcinku y nepiod menonaysu), I — konmponvha (dcinku,
penpodykmusrozo 6iky), Il — nopisuanus (vonoeiku). 3a pesyromamamu nposeodeH020 O0CHIOHNCEHHS
BCMAHOBILEHO 3HUNCEHHS MIHEPATbHOL WiNbHOCII KICMKO80T mKaHunu 8 ocHogwili epyni (1), de T-kpumepiii
cmanosumsv -1,45+ -1,95, nopisuano 3 epynowo kowmpono (II) ma nopisuanus (Ill), de nokaznux
cmanosug: -0,51+0,7 ma 0,27+0,72 6ionosiono. 10-mu piuni pusuxu OyOb-aKuUxX 0CMeonopomuyHux
nepenomis 3a mooennio FRAX oemoncmpye docmosipro suwi pusuku y epyni 1 ([7,4 [4,0-15,0] %)
nopigusano 3 epynoio 1l ma 111, oe pusuxu ionogiono cmanosunu 2,7 [2,4 — 3,3] Y%oma 3,2 [2,3 — 3,8] %,
p < 0,0001. Y pesyromami KoMnIeKCHO2O0 3ACMOCYBAHHA YIbIMPA38YKOB0I OeHcumomempii ma mooeini
FRAX ecmanoéneno Huodicui noKasHUKU MIHEPANbHOI WINbHOCMI KICMKOB0I MKAHUHU NPOMEHeBUX
KICIMOK Y OCHOBHIU 2pYNi, NOPIGHAHO 3 2PYNOI0 KOHMPOTIO Ma NOPIBHANHHA. Buwe 3a3naqeni pe3yiomamu
8KA3YI0OMb, WO came 2in0ecmpo2eHis CRPUYUHEHA HACMAHHAM MEeHONAy3U AGNAEMbCA KIYOBUM
paxmopom po3eumky ocmeooucmemaboniuHo2o0 CUHOPOMY.

KuarouoBi croBa: IIUIBHICTH KICTKOBOI TKaHWHH, OCTEOMOPO3, IOCTMEHOIAy3a, OCTEOICHIs,
BiTaMiH /.

Beryn IICHHS MIKPOAPXITEKTOHIKM TKAaHWHU 3 HACTYII-
OnHuM 13 HaWNOIIMPEHIINX 3aXBOPIOBAaHb Y HHUM MiJABUIICHHSIM PU3UKY BUHHKHEHHS HU3BKO-
IIepiojl HACTaHHs MEHOIIAy3H ABJISIE€TbCA OCTeono- TpaBMarnuHux rnepenomiB (Compston, McClung
po3. Ocrteomnopo3s, sk ofuH i3 KiodoBux eneMed- & Leslie, 2019; Black&Rosen, 2016). Octeorno-
TIB 3HMKCHHS MIHEPaJIbHOI ILUIBHOCTI KICTKOBOI POTHYHI MEPEIIOMH CTETHA, XpeOTa 1 mepearuiays
TKQHWHU [IPU3BOIUTH /10 PO3IOBCIOIKEHOIO IIOPY-  MPHU3BOAATH 10 OOMEXKEHHS PYyXJIUBOCTI, (i3ud-
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HUX Aedopmariiii, pO3BUTKY XpOHIYHOTO O0JIbOBO-
T0 CHHIpOMY Ta iHBamigHOCTi. Hacminkom manmx
3MIH SIBJISIETHCSI 3HIDKEHHS SIKOCTI Ta TPHBAJO-
CT1 XKHTTS, SIKa Ma€ TEHACHIIO 10 PI3KOTO 3HU-
KEHHs 3rimHo AaHux International osteoporosis
foundation (IOF). BiamoBizno A0 migpaxyHKiB
IOFy 2019 pori, 3apeectpoBano 32 MiTbHOHIB
0cCi0 y CBITI 3 0CTEOTIOPO30M, 3 HUX 25,5 MITH XKi-
HOK Ta 6,5 MurH yonoBikiB (Kanis et al., 2021).

Maro4yn CBili JXKUTTE€BUM IUKJ, KICTKOBA TKa-
HUHA TIOCTIMHO 3a3HA€ 3MIH IMiJI 4ac TPOLEeCcy
peMonemntoBaHHsA. BiamoBigHi 3MiHM 3aiexarb
B/l CTaHy CTPYKTYpPHO-(QYHKIIIOHATBHOI OIUHHU-
i KICTKOBOI TKaHMHHM — ocTeoHy (Camacho et
al., 2020). IIpouec peMoneNntOBaHHS Ma€ CBOIO
HUKIYHICTh, Ta 3OIHCHIOETHCS BIAMOBIIHO IO
MPEBAIIOBAHHS aKTUBHOCTI OCTEOONACTIB Yu
OCTEOKJIaCTiB. BiamoBigHO 1bOTO, MiHEpasbHA
Ta OiJIKOBa KICTKOBA MaTpHIl 3a3HA€E IMPOIECIB
pe3opobirii ocTteobracTamMu Ta OOMIHIOETHCSA Ha
3I0POBY KICTKOBY TKaHWHY IIUISXOM aKTHBAIli
0CTe001acTIB 3 HACTYITHOIO €HIO0XOHIPiaTbHOK
ocu((iKaIliero poCTOBOI MJIACTUHKH, MEPIOCTaIb-
HOIO aMo3UIIIEI0 Ta €HA0CTATBLHOI PE30POIIEI0 Y
niagizi (Hasselstrom et al., 2006; ACOG, 2012).
OcteouuTu 3a JOMOMOTOI0 PO3TaTyXKEHOi Ka-
HaJBIIEBOI MEpPEeXi 3B’SI3YIOYNCH OJUH 3 OJHUM,
3[IaTHI CIPUHMATH K MEXaHIYHE HAaBAaHTAKCHHS,
TakK 1 MOIIKO/KCHHS KICTKOBOT TKAHHHH.

OcTeonuTH BOJOMIIOTH 3AATHICTIO TPOAY-
KyBaTH MOJIEKYJIH, K1 BIUIMBalOTh Ha MOJEIIO-
BaHHS KICTKOBOI TKaHWHH. JI0 HUX BIJHOCHUTH-
Csl peUenTOpHHUI aKTUBATOp JITaHIy SIEPHOTO
¢dakropa kanma-f (RANK), daxtop ctumymsmii
pocty, B3aemonis skoro 3 penentopom RANK
HeoOXiHa 1 npodidepanii, audepeHiitoBaHHs
Ta aKTHUBHOCTI OCTEOKJIACTIB; 1 CKIIEPOCTHUH, iH-
riditop opMyBaHHS KiCTOK. AKTUBHICTh OCTE€O-
IIUTIB, Y CBOIO YEPTry PETYIIIOETHCSI MEXaHIYHUM
HAaBaHTAXCHHSM 1 IUPKYITIOIOYHMMHA TOPMOHAMH,
Birodaroun maparropmon (IITT) 1 ectporenu
(ITmaxkca, 2023; Kaidashev, 2012).

[Tix wac mepiomy paHHBOT MEHOIAY3H TiMoe-
CTPOTEHisl MPU3BOAUTH J0 30UIBIIEHHS eKCIpecii
miranay RANK, mo aktuBye ocreoxnactu. Pe-
30pOLIis KICTKH CTa€ OUIBII MIBUIKOIO, TIEPEBU-
IIYIOYH TIPOIECH OCTEO0JIaCTOTeHe3y, M0 MpHU-
3BOJIUTH 0 MPHCKOPEHOI (pa3u BTpaTu KiCTKOBOI
MacH Tij 4yac repexony 1o MeHomaysu. [Iports-
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rOM MEpIIMX 3-0X POKIB 10 HaCTaHHS MEHOIay-
3W CEepeAHBOPIYHA MIBHJKICTh BTPATH KICTKOBOT
Macu CTaHOBUTH MNpUOIU3HO 2%, MOYMHAIOYU
3 3-0x pokiB 1 TpuBarouu 5-10 pokiB, cepeaHs
BTpara MiHEPaJIbHOI HIIJILHOCTI KICTKOBOI TKa-
HuHu (MIIKT) cranoButs Big 10% mo 12% y
xpeoTi Ta crerti. [lo 80 pokiB KiHKH BTpadaroTh
B cepenHboMy npubian3Ho 30% cBoei Makcu-
MajpHOI KicTkoBoi Macu (Chekalina et al., 2023;
Finkelstein et al., 2008; Eastell et al., 2016).

Kpim 3HauyHMX 3MiH MiHEpaJTbHOI IIUTBHOCTI
KICTKOBOI TKaHWHHU, TIEPiO[ MEHOIAY3H CIIPHUsIE
(dbopMyBaHHIO 1acTONYHOI AUCOHYHKINT cepiie-
BOTO M’s3a, CIpUsIIOUM (OPMYBAHHIO JKOPCTKO-
CTI CyIWH Ta PU3MKY PO3BUTKY apTepianbHOI Ti-
neprensii (Thirumurugan et al., 2022; Kazakov,
Chekalina&Plaksa, 2022;Chekalina, 2017).

OpHMM 13 KITFOUOBUX €JIEMEHTIB Y KaJbI[I€BO-
My remocrasi Biairpae BiTami [l, miroun uepes
crepoimuuii ropmon la, 25(OH).D; 3miiicHioe
IMIUPOKHUNA CHEKTp Oi0JOTiYHUX Iiii Ha OpraHH-
MimieHi. 3araapHOBH3HAHO, mo la, 25(0OH).D; €
MO3UTUBHUM (PAKTOPOM JIJIsl PO3BUTKY KICTKOBOT
TKaHUHHU Ta MIIATPUMKH MIHEpaIbHOI IIUTBHOC-
Ti (Yamamoto, 2013).Bonogitoun mieoTporn-
HOIO €0 BIUIMBaE Ha IUTOAU(DEpPEHITIAIII0
KIIITUH-TIONIEPETHUKIB, 3/11HCHIOIOYN aHTHUIPOITi-
deparuBHi edektu. [Januii edexr 3ailicHIOETHCS
IIISIXOM YIOBIUJIBHEHHSI NPOTPECYBaHHS KIIITHH-
HOTO IMKITy, BUKJIMKaHE BiTamiHoM D, sik mpa-
BWJIO, Yepe3 iHriOyBaHHS MPOCYBaHHS Bia (a3u
Gl go da3u S xmituHHOrO 1MKIYy. Bitamin D
Ma€ Ba)IIMBY B3a€EMOII0 3 IHIIUMHU PETYJsATO-
paMu TPaHCKPHIIIIi Ta KIITHHHUMHU CUTHAJIbHH-
MU CHCT€MaMH, BKJIIOYAIOYH PELENTOPU €CTPO-
reny, peuentopu annaporeniB, TGFB, Tta inmi,
JUI. KOHTPOJIIO POCTYy Ta audepeHwianii KIiTHH
(Samuel&Sitrin, 2008).

Bume nepemniueHi ocoOaMBOCTI peMoOAeIIo-
BaHHS KICTKOBOi TKaHMHHU, BKA3yIOTh Ha BaXKJIH-
BICTh BUBUCHHS JIAHOTO AaCIMEKTy 3MOAaJIbIINM
(bopMyBaHHSIM TPYII PU3HKY Ta 3aTPOBAKEHHSIM
e(eKTUBHUX METOJIIB CKPUHIHTY OCTE€OIHUCMETa-
OOJIIYHOTO CHHIPOMY.

Mera

BusHaunti 0COONMMBOCTI MiHEpaJbHOTO CTa-
HY KICTKOBOI TKAaHHHH XIHOK y TIepioJ] MeHomay-
31 3 OILIIHKOIO [TapaMeTpPiB MiHEPaIbHOI IIJIBHOC-
Ti Ta PU3UKIB HU3bKO TPAaBMaTUYHUX TIEPEIIOMIB.
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Marepiaaum i MeTonmn

Jlns BUpPILIEHHS MOCTaBJIEHOI METH IpoBe-
JICHO OJJHOMOMEHTHE KOTOPTHE IOCIIKeHHS 3
BUBYEHHSIM Ta aHaJi30M JIabOpaTOpPHUX Ta 1H-
CTPYMEHTAIILHUX TTOKa3HUKIB MiHEPATBLHOT I1Th-
HOCTI KicTKOBOT TKaHuHU 153 0cib (139 xiHOK Ta
14 gonogikiB) y Bimi Bix 20 mo 89 pokis (cepen-
Hil Bik 55,3 + 15,4 pokiB).

Kpurepii BKIIOUSHHS: KIHKH (PETPOAYKTHUB-
HOTO Ta MOCTMEHOIAY3aJbHOTO BiKYy) Ta 4OJO-
Biku. Kputepii BUKIIOYCHHS: IIyKPOBUH JialeT,
pEeBMAaTHYHI 3aXBOPIOBAHHS, OHKOJIOTIYHI 3aXBO-
pIOBaHHS, B TOMY YHCJIl B aHAMHE31, 3aXBOPIOBaH-
HSl CHIOKPUHHHX 3aJI03, BaJH CEpIsl, XpPOHIYHA
HUPKOBA Ta MEYIHKOBA HEJOCTATHICTh, 3aXBOPIO-
BaHHSI CUCTEMH KPOBI.

O0’ekTH  JOCHIMKEHHS B  MOJAIBIIOMY
Oynu posnoniieHi Ha rpynu: I rpyna (ocHOBHa,
n = 105) — xinku y nepiox menomnaysu, Il rpyna
(koHTpOJBHA, N = 34) — KIHKH PENPOAYKTUBHOTO
BiKy, Ta Il rpyna (nmopiBHsuibHA, n = 14) — yomo-
BikH. BiqMIHHOCTI MK IpynaMu 3a NMOKa3HHKa-
MU BIKY CTAQHOBHWJIM: B OCHOBHIM Ta KOHTPOJIb-
Hil rpymi 60,0 £ 9,01 poky Ta 36,6 + 7,85 poky,
BIJIIOBIAHO y IpyHi NOpiBHAHHA 56 + 19,3 poky;
p<0,0001). TpuBamicTh MEHOMAY3H KIHOK
OCHOBHOI Ipynu craHoBuia 12,8 + 9,5 pokis.

Ominka mapaMmeTpiB MiHEpalIbHOI MHILTBHOC-
Tl KICTKOBOi TKaHMHHU NPOBOAMJIACS 3aCTOCYBaH-
HSIM YJIBTPa3BYKOBOI JIGHCUTOMETPIi MPOMEHEBOI
KicTKH, AeHcuroMmeTpoM Sunlight MiniOmni. [{s
CTaHJapTHU3aIlii 3HAYSHb ILTBHOCTI KICTKOBOT TKa-
HUHU BUKOPUCTOBYIOThCA T-score, Z-score KpuTe-
pii. Binnosigao no kpurepiisB BOO3 HopMmambHi
nokazuuku MUIKT cranosisate >-1,0. T-xpute-
pi#t Big -1,0 mo -2,5 BKazye Ha OCTEOTEHIEI0, KA
B cBO uepry kiacudikyerbcs Ha III crymeni:
octeoneHiss | CTymeHI0 MiarHOCTYIOThCS SKIIO
T-xpurepiit B Mexax Bix -1,0 — -1,5; ocreoneHis
II ctynento -1,5 — -2,0; ocreomnewnis Il crynento
-2,0 —-2,5. BianoBigHo IMOKAa3HHK, SKUH BIAIOBI-
71a€ OCTEONOPO3y CTAHOBUTS -2,5 1 MEHIIIE.

OmiHKa pU3MKIB HU3BKO TPAaBMaTUYHMX Iie-
pesoMiB 3/11MCHIOBANACS 3aBISKUA KOMIT IOTEPH-
3oBaHiii mozmeni FRAX, BukopucroByroun odi-
uiitHmii inTepaeT-pecype (https:/frax.shef.ac.uk/
FRAX/). Monenr FRAX nae 3Mory OIIIHUTH
MOKa3HUKM JeKiIbkoxX miarpym: 1) 10-tu piuna
WMOBIPHICTh BUHUKHEHHS OyIb-sIKOTO OCTEOTIO-
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poTuuHOTO TepeiaoMy Ta 2) 10-Tu piyHUN pU3HK
BUHUKHEHHS MIEPEIOMY CTETHA.

BusnauenHss craHy MiHEpaJbHOro OOMi-
Hy 37iiicHIOBaBCs 3 akieHToM Ha 25-OH Bira-
MiH D (25-rigpoxcuxonexanbundepo )IisixoM
TBepa0(}a3HOTO  IMYHO(EPMEHTHOTO  aHaJi3y
(IDA), axwii 3acHOBaHMK Ha TPUHIIMI KOHKY-
PEHTHOTO 3B's3yBaHHs. BianoBinHO pedepeHTHi
3HaueHHs TpakTyBaiucs: < 20.0Hr/MiI — HU3BKUHT
piBenb (aedinut Bitaminy D); 20.0-30.0ar/™Mi1 —
HeZloCTaTHIN piBeHb; > 30.0Hr/MI — ONTUMAIb-
HUU PiBEHb.

CrarucTUuHUil aHaii3 JaHUX M[POBOIUBCS
3a JIONOMOTOI0 MPUKIJIAAHUX mporpaMm Microsoft
Office Excel 1 Graph PadPrisma 6 BukopucToBy-
1041 OMUCOBY CTAaTUCTUKY. JlaHi mpencTaBieHi y
BUDIISAJII CEpeNHBOr0 apu(METHYHOTO Ta CTaH-
JapTtHoro BiaxwieHHs (M+c), MeniaHu, HHX-
HBOTOTa BEPXHHOTO KBapTWIiB — Me [25Q-75Q)].
['imore3y mpo HOPMANIBHICTH PO3MOILTY MEPEBi-
psau 3a gomomoror kpurepito Illamipo-VYinka.
Hanexnicte BHOIpOK 10 OAHIET TEeHEpaabHOI
CYKYIHOCTI BU3HA4YaJd 3a JOIIOMOTOI0 PAHTOBO-
ro kpurepito Kpackena-Yommica. HezanexHi Bu-
OipKU TOPIBHIOBAJH 3a JIOTIOMOTOIO t-KPHUTEPIio
Crpronenta. CTaTHCTUYHY 3HAUYIIICTh BCTAHOB-
JIFOBAJIM 32 YMOBH, 1110 PiBEHb CTaTHCTUYHOI 3HA-
gyymjocti p Oy meHmum 3a 0,05.

Hocnimkennst npoBoauiocs Ha 6a3i Komy-
HaJILHOTO MIMPUEMCTBA «3-5 MiChbKa KJIiHIYHA
nosmikniHika [TonTtaBchkoi MichKOi pagm», sika €
KIIIHIYHOIO0 0a3010 Kadeapu MmporneaeBTUKN BHY-
TpilIHBOI MeAULIMHY [10NTaBChKOTO 1ep’KaBHOTO
MEIMYHOTO YHIBEPCHUTETY.

PoGora BUKOHAHA 3 JOTPUMAHHIM OCHOBHHX
noJjoxeHs «[IpaBui1 eTHYHUX TPUHIUITIB TPOBE-
JICHHS HAyKOBHX MEIMYHUX JTOCIIKEHb 32 ydac-
TIO JIFOMUHM», 3aTBEP/UKEHUX [ eIbCIHCHKOIO Je-
knapartiero (1964-2013 pp.), ICH GCP (1996 p.),
nupexktuB €EC Ne 609 (Bim 24.11.1986 p.), Ha-
ka3iB MO3 Vkpainu Ne 690 Bix 23.09.2009 p.,
Ne 944 817 14.12.2009p.,Ne 616 B1703.08.2012 p.
VYyacHuku Oynu mpoiHGOpMOBaHi IOA0 LIEH,
oprasi3ariii, METO/iB IOCIIIXKEHHS Ta MiAMUCaTN
iHpOpPMOBaHy 3rofy IIO/0 YYacCTi Y HbOMY.

Pe3yabTaTu Ta ix 00roBopeHHst

3a pesynbpraTaMu MPOBEICHOTO JOCIIIKCH-
Hs BCTAHOBJICHO 3HIDKCHHSI MIHEPaJbHOI IILIb-
HOCTI KICTKOBOi TKaHUHM Yy OCHOBHiH rpymi (I),
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ne T-xputepiit ctaHoBUTH -1,45 £-1,95, o 3y-
MOBJICHO JUCTOPMOHAJIBHUMH 3MIHAMH — TiIO-
ectporeniero. Came nedilUT €CTpOreHiB BUKII-
WKae TMOpPYyIICHHS (PYHKIIOHYBAHHS KaCKaJIHHX
(cUrHaNMBPHUX) CUCTEM, OIHIEIO 3 SIKUX IaTore-
HETMYHO OOyMOBJIEHHMX BBakaeTbcs RANK/
RANKL/OPG, HacaiAKoM SIKOTO € MPUTHIYEHHS
octeomnporerepuy (OPQG), skuil nmpoayKyeThcs
octeobnactamu Ta koHKypye 3 RANKL 3a iforo
peuentopu. HaTomicTh y rpymi KOHTPOIIO Ta Mo-
piBasiHHS moka3zHuk MIIKT 3adikcoBani y Me-
)ax HopmHU (Tabm. 1).

Orinka cTaHy MiHEpPaJbHOTO OOMIHY 3 aK-
IIEHTOM Ha 25-TiIpOKCHXOJeKaIbIupepos BKa-
3y€ Ha BIIMIHHOCTI MI)K OCHOBHOIO T'PYIOIO
(28,84 £ 11,4 ar/mMmi) Ta TpPYHO KOHTPOIIO
(38,72 £ 8,1 ur/mn) p < 0,0001. BigmiaHOCTEH
Mix rpynamu | ta IIl, ne moka3HuK rpymnu mo-
piBHSIHHS cTaHOBUB 36,68+5,8 HE BCTaHOBIEHO,
p <0,039. Orpumani pe3ynbTaTd BKa3ylOTh Ha
BaYXJIMBICTh JOCTATHHOTO PIBHIO 25-T1APOKCHXO-
nekanbiudepony y QYHKIIOHYBaHHI KaJIbIIii—
dhochopHOoro 0OMiHY KIHOK TMOCTMEHOTAY3alb-
HOTO BIKY.

3actocyBannsim mozeni FRAX Oyno Bcra-
HOBJICHO 3HAYHI PU3UKA BUHUKHEHHS OYIb-SIKHX
OCTEOTOPOTUYHHX TIEPEIIOMIB cTerHa y rpymi [ —
7,4 [4,0—15,0] % nopiBusino 3 rpynoto 11 ta III, ne
pu3MKH BiAmoBiaHO cTranoBuu 2,7 [2,4 — 3,31 %
ta 3,2 [2,3 — 3,8] %, p <0,0001.

10-T piuHI PHU3UKH TEPETOMY CTETHOBOI
KICTKH TIPEBAJIOBAJIA TAaKOXXK y OCHOBHIM TpyIIi,
cranoBisium 1,1 [0,2-5,1] %, 1110 TakoX MMiATBEp-
JDKY€ Ba)KJIMBICTh Yacy HAaCTaHHS MEHOIAy3U Ta
ii TpUBaIOCTI y Mpoliecax MeTabo1i3My KiCTKOBOI
TKaHUHU. Y TPyl KOHTPOJIIO Ta MOPIBHSAHHS JaH1
MMOKa3HUKH CYTTEBO HE BIIPI3HSIIUCS OIUH BiJ
oxHoro Ta cranoBwin y rpymi I1-0,1 [0 — 0,3]%,
rpymi 111 -0,15 [0,1 — 0,4]%. lani pu3uku mos’s-
3aHi 31 3HIKEHHSM OCTEONPOTEKTUBHUX BIACTHU-
BOCTEH €CTPOreHiB Ha KICTKOBY TKaHHHY, CIpHU-
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104l (DOPMYBAHHIO CHPHUSTIMBHX YMOB IS
OCTEOUCMETA00IIYHOTO CUHApPOMY (pHc. 1).
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Puc. 1.10-TH piuHi PU3MKH OCTEOMOPOTUIHHX
TIePEJIOMIB y TPYIIax IO CHiIKEHHS

OO0’exTHBHA OLlIHKa pPE3yJbTaTiB BKa3ye
TaKko)X Ha HAABHICTh METAOONIYHHX 3MIH 30-
kpema iHaekcy macu Tina (IMT). Bignosigno
y rpyni | cepenniii nokasuuk IMT craHoBUB —
27,2 5,2 xr/m* rpymi 11 — 23,4 + 4,3kr/m?; rpy-
mi [T — 25,8 £ 3,5 kr/m?; p = 0,0013). IMT mpo-
JEMOHCTPYBaB MO3UTUBHMM 3B's30k 31 MILKT.
BiamoBigHO HiIBUINEHHS MacH T1JIa aCOLIIOETHCS
31 3HIDKEHHS MiHEepaibHOI MIUTBHOCTI KiCTKOBOT
TKaHWHHU.

BucnoBku

Pesynbraru mociikeHHS BKa3ylOTh Ha BaXK-
JUBICTh TEPIOAY MEHOMAy3W Yy MPOrpecyBaHHI
OCTEOAMCMETAa0O0IIYHOTO  CHHIpoMYy. bByayun
3HaYHUM €KOHOMIYHUM Tsrapem Jisl KpaiH €B-
pOIIH, 10 TPHU3BOIUTH J0 TSHKKHX YCKIIAJTHCHD 3
00Ky OMOPHO-PYXOBOTO amapary OJHUM i3 mep-
CIIEKTHUBHUX HAMPSIMKIB 3aJIUIIAETHCS MPOdiak-
TUYHa MeaunuHa. Po3poOka Ta 3ampoBaKeHHS
MpOPUIAKTUYHUX METOJIB 13 OJHOYACHUM BHU-
3HAYEHHSM TPy PU3UKY JO3BOJHTH 3[1HCHIOBA-
T CTpaTH(IKalil0 BIANOBIAHUX TPyH KIHOK 3

Taomuus 1. [Toxasauku MIKT 3a nanumu Y3]] nencuromerpii

Kpwurepii ocreonopo3y | OcnoBna rpyna — I | Kontpoasna rpyna — II | I'pyna nopisasinas — 111 p
T-score -1,45+-1,95 -0,51+0,7 0,27+0,72 0,0001
Z-score -0,45+ 1,05 -0,27+0,69 0,33+1,56 0,0001

Pesynwratu HaBeneHi y Bursani M+SD; Biporiani Binminaocti MILKT, p<0,05
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TTO/TAJIBIIIO0 OI[IHKOKO PH3UKIB TMEPEIOMIB 3TijI- DiHaHCYBAHHS

HO ykpaiHizoBanoi moxeni FRAX. Came Buko- JlaHe nociipKeHHST He OTPUMAIIO 30BHINTHBO-
PUCTaHHS YIBTPA3BYKOBOI JIEHCUTOMETpii, SK T0 (piHAHCYyBaHHS.

METOly CKPHHIHTY JI03BOJUTH BU3HAUUTH TPY- Konduiikr inTepecis

i pU3NKy (OPMYBaHHS OCTEOAMCETAOOTIIHO- Kondmikr inTepeciB BiACyTHIi.

ro CHHJIPOMY Yy KIHOK IEpeIMEHONay3aJbHOr0 3rona Ha myOaikanis

niepiony. ['pymam pusuky 3a0e3neunuTy mopiuHy Y4acHUKH AOCTiIKEHHS Oylu mpoiH(opMo-

ouinky MIIIKT y kommiekci 3 mogeriro FRAX.  BaHi miomo minei, opraisaiii, METOMIB JOCIHi-
[Tonmanpille BU3HAYCHHS CTaHy OCTEOMETa0OJi3- JOKEHHS Ta MiAnMucany iHpOpMOBaHY 3roy LI0J0
My J103BOJIUTH Y pamkax HJ/IP BcTaHOBHTH piBHI y4acTi y HbOMY.

OPG, NF-KB, STAT-3 Ta 3anponoHyBaTH aHTHU- ORCID ID Ta BHeCOK aBTOpiB
OCTEOMOPOTUYHE JTIKYBaHHS 3 aKIICHTOM Ha TI0- 0000-0002-1627-1492 (A, B, C, D, E, F)
TipeHonu. Viktoriia Myhal
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Instrumental parameters of bone mineral density in postmenopausal women:
combined use of ultrasound densitometry and the FRAX model

Myhal Viktoriia

Department of Propedeutics of Internal Medicine, Poltava State Medical University,
Poltava, Ukraine

Address for correspondence:
Myhal Viktoriia

E-mail: vmyhal@pdmu.edu.ua

Abstract: Osteoporosis is a systemic widespread disease of the musculoskeletal system that leads to
impaired bone microarchitecture with a risk of fractures. The menopause period is one of the leading
factors that leads to dysfunction of the RANK/RANKL/OTG signaling pathway, activating systemic in-
flammation. The purpose of the study was to determine the mineral status of bone tissue in menopausal
women with simultaneous assessment of the risk of low-trauma fractures using ultrasound densitome-
try and the FRAX computerized model. The study included 153 people aged 20 to 89 years (mean age
55.3 £ 15.4 years). Depending on the presence of menopause and gender, the corresponding groups
were formed: I — main (menopausal women), Il — control (women of reproductive age), III — comparison
(men). The results of the study revealed a decrease in bone mineral density in the main group (I), where
the T-criterion was -1.45 £-1.95, compared with the control group (II) and comparison group (Ill),
where the index was -0.51 £ 0.7 and 0.27 + (.72, respectively. The 10-year risk of any osteoporotic frac-
tures according to the FRAX model demonstrates significantly higher risks in group I ([7.4 [4.0-15.0] %)
compared to groups Il and 111, where the risks were 2.7 [2.4 —3.3] % and 3.2 [2.3 — 3.8] %, respectively,
p < 0.0001. As a result of the combined use of ultrasound densitometry and the FRAX model, lower bone
mineral density of the radial bones in the main group was found compared to the control and compari-
son groups. The above results indicate that hypoestrogenism caused by the onset of menopause is a key
factor in the development of osteodysmetabolic syndrome.

Keywords: bone density, osteoporosis, postmenopause, syndrome, vitamin D fractures, metabolic.
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JuchyHkuia Miokapaa y XBOPUX Ha peBMATOIAHUI apTPUT

IPH CHEKJI-TPEKiHr exokapaiorpadii Ta ii 38’430K 3 KJIIHIYHUMH
XaPAKTEePUCTUKAMU 3aXBOPIOBAHHA

V3yn Karepuna', Barymkin Basepiii', TaniopuooB Anapiii®, ¥Y3yn JImurtpo?,
Kpusomes: Anina’, [loranos IOpiii*

! KuiBcbkuit Meuunmii yHiBepcutet, M. KuiB, Ykpaina

? HarioHaJIbHUI IHCTUTYT CepLEBO-CyIUHHOI Xipyprii imeni M.M. Amocosa HAMH Vkpainu,
M. KuiB, Ykpaina

3 O0nacHMiA LIEHTp Kap/io- Ta peHTTeHeHI0BACKYJIApHOI Xipyprii, M. Kpamaropcbk, Ykpaina
* HamionanpHuii MequuHui yHiBepcuTeT, M. JIumaH, Ykpaina

Address for correspondence:

Gnylorybov Andriy

E-mail: andriy.gnylorybov(@gmail.com

Anomauia: nayicumu 3 pesemamoionum apmpumom (PA) maiome na 50% 6invwuil pusux
BUHUKHEHHS. cepyeso-cyOuHHux nodiu ma cmepmi. Cepyeso-cyOuHHi 3aX60PIOBAHHS NPU3BOOAMb
00 3MEeHUIeHHsI MPUBAIOCMI JHCUMMS, | BUSHAYEHHS MeXAHI3Mi8 (OPMYBAHHS VDAXCEHHA MIOKapoy
v nayieumie 3 PA mae 6adciuge 3navenHs 0na po3pooKu mMemooié paHHboi npo@iiakmuku cepyesoi
Hedocmamuocmi. Memoro Hawo2o 0ocnioxceHHs: 6Y10 BUBYUMU OUCPHYHKYIIO MIOKAPOA 3a 00NOMO2OH0
cnexkn-mpexine exokapoioepaghii (STE) y nayienmis 3 PA ma 3’sacyeamu modcnugi 368 a3ku xapakmepy
nepebicy 3axeoplo6aHHA 3 (hakmopamu pusuky cepyeso-cyOuHHUXx 3axeopiosanb. Mamepianu ma
memoou. Obcmexnceno 29 xeopux na PA (24 acinku, 5 uonosikie), cepeoniul 6ik 55,9 = 11,6 pokis.
Cepeons mpusanicme PA — 11,5 + 11,4 pokis. ¥ kposi écix xeopux euznavanu peemamoionuii paxmop
(P®), pisenv anmumin 0o yukaiunux yumpyninosanux nenmudis (a-L[L[I1), C-peaxmusnuii npomein
kinokicnuti (CPII), nposedeno exoxapoioepaghito ma cneka-mpekine exokapoioepa@iro 0ns 6UHAYEHHS.
NOKA3HUKIB N0B830082CHbOI deghopmayii 1i6020 wLiyHOUKA. AKMUBHICMb 3AX80PHOBAHHS BUSHAYAIU
3a donomoeoio indexcy DAS28 (CPII) ma inwux (DyHKYioHATIbHUX MaA 1aOOPAMOPHUX NOKAZHUKIE.
Pesynomamu. Jlocnioocenns nokaznuxie STE nabacamo Kpawe, Hidc «KiacuuHay exoxapoiocpais,
BUABIIANLO JIAMEHMHI OOKNIHIYHI ypadicenns cepysa. Hamu ecmanoseneno cymmese 3uudicenus eno6anbHoi
n030062chboi depopmayii (Global Strain) 6 bazanvrux nepedHboMy ma nepeoHbO-CenMAarbHOMY 8I00LIAX
(8ionosiono -17,24 + 3,01% ma 15,94 + 9,37%) i 30epesicenns n0KkanvbHoi n03008#cHb0I deghopmayii 6
AnikanibHOMY mMa cepeoHboMy ceemeHmax (8ionosiono -26,95 + 4,95% ma -21,69 + 3,05%). B yinomy
ypadiceHus bazanvhux 6i00inie oyno y 41,2% xeopux na PA. Ilpu ananizi kopenayiinux 36 s3Ki6 midxc
NOKA3HUKAMU akmusHocmi ma nopyutenuamu degpopmayii npu STE ecmarnognenuii 360pomHuii 36 130K
midic nokazuuxom DAS28 ma eepxisrosoio depopmayiceto (API Strain) —r = -0,50 (p = 0,06). Haiibinow
sUpadCceHi Kopenayiuti 36 'a3Ku eusasieHo mixc nokasHukamu STE ma ¢ynkyionanvnoi akmuernocmi.
HAQ-DI score (r=-0,51, p = 0,05) ma VAS (r =-0,64, p = 0,01). Bucnoexu. @yHKYiOHATbHA AKMUBHICMb
3a HAQ-DI score ma VAS manu 3nauno Oinowiuil 36 130K 3 OOKINIHIYHUMU NPOABAMU VPAHCEHHS Cepysl
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(8us1811€HI 30 OONOMO2010 CNEKI-MPeKiHe exokapoiocpaii), 8 NOPIBHANHI 3 CMaHOAPMHUMU (hakmopamu

DPU3UKY cepye8o-CYOUHHUX 3aX80PIO6AHD.

KuarouoBi ciioBa: peBMaroinuuii apTput, TMCHYHKIS IUTYHOUYKIB, CTIEKJI-TPEKIHT exokapaiorpadis,

nio0abpHa TOB3IOBKHS nedopmartis, DAS2S.

Beryn

Pesmaroiguuii aprpur (PA) — cucremue ay-
TOIMYHHE 3aXBOPIOBaHHS CyIJI00iB, SIKE Bpaykae
0,5% — 1,0% nacenennsa mwoactsa (Hunter, T.
M. et al., 2017). ITpu PA ypaxytoTbcs HE TUIBKH
cyriobu, ajne B OUIBIIOCTI BUMAJKIB 1 BHYTpIllI-
Hi opranu. [lamienTn 3 PA maroTh mpuOIU3HO
Ha 50% migBUIIEHUN PU3UK BUHUKHEHHS Cep-
neBo-cynuHHUX moni (Myasoedova, E. et al.,
2010) ta cepueBo-cyauanoi cmepti (Hunter, T.
etal., 2017). Takum 9HOM, CEpIIEBO-CyAMHHI 3a-
XBOPIOBAaHHS MPU3BOIATH 0 3MEHIIICHHS TPUBa-
JOCT1 KUTTSL.

BcTraHOBIIEHO [0Ka3uW IPUCKOPEHOTO PO3-
BHUTKY aTEPOCKJICPOTHYHOI 1MIEMIYHOT XBOpPOOHU
ceplIst, OB’ sI3aHO1 3 XPOHIYHUM 3aXBOPIOBAHHAIM
1, IK HACJIIJIOK, 3HAYHOIO CEPIIEBO-CYIMHHOIO 3a-
xBoproBanicTio pu PA (Van Doornum, S. et al.,
2002; V3yn K.C. Ta in., 2021). Onnak 3apa3 Bce
OlIbIIIe IPUAUIAIOTH YBary BUBYCHHIO MEXaHI3MiB
3arnajeHHsl, [0 MOKe PU3BOAUTH 10 POPMYBaH-
Hsl XpoHiuHOI cepueBoi HenocTarHocTi (XCH) y
koroprax mamieHTiB 3 PA (Maradit-Kremers, H.
et al., 2005; Crowson, C. S. et al., 2005). 3rigHo
3 OCTaHHIMH TOMYJISIIHHUMH KOTOPTHUMH JIO-
CJi/pKeHHSIMH, 3axBopioBaHicTh Ha XCH npu PA
owiHIoeThCs B 21-34%, pu YoMy aKTHBHICTD 3a-
XBOpIoBaHHs 1pu PA kopentoe 3 i nmporpecyBaH-
M (Nicola, P. J. et al., 2005; Solomon, D. H. et
al., 2015). BpaxoBytouu paHHiil moYaToK i Mpu-
CKOPEHHUM PHU3UK CEPILEeBO-CYAMHHUX IMOMIA MPHU
PA, panHe BUSIBIICHHS CYyOKJIIHIYHUX CEPLIEBO-CY-
JIMHHUX 3aXBOPIOBaHb, BKItoyaroun XCH, € Bax-
JMBUM JIJIs1 IOKPAIICHHS 3arajJbHOTO IPOTHO3Y.

Crnexun-tpekinr exokapaiorpadis (STE) — e
BiTHOCHO HOBHUH JIarHOCTHYHUI IHCTPYMEHT,
KU MOXKE Ha/IaTH YSABJICHHS MPO (QYHKITIOHATIb-
HICTb OKpeMHUX MIapiB Miokapaa i Moxe OyTu
KJIIHIYHO BUKOPUCTAHUW [UJIS OIIIHKK CyOKITi-
HIYHOI MioKapaianpHOi nucdyHkmii. [mobanbHa
no3foBxkHs nedopmanis (GLS) 3a momomororo
STE Ginbir uyTnuBa, HiX (Qpakilis BUKUIY JT1BOTO
nutyHouka (LVEF) 3a momomororo TpamuiiiHOi

2D exokapmiorpadii s OI[IHKH MiOKapIiaTbHOT
mucoynkuii (Imbalzano, E. et al., 2011). Henasni
JOCIIPKEHHS MIATBEPAUIN Kpally MPOrHOCTUY-
Hy poib GLS 1 nporno3yBaHHs cepilo3HUX He-
CHPUATIMBUX CEpLEBUX o1l nopiBHsHO 3 LVEF
(Freed, B. H. et al., 2016; Donal, E. et al., 2015;
Shah, A. M. et al., 2015; Park, J. J. et al., 2018).
Kpim Toro, HeiHBa3uBHUII OGiomapkep Bi3yanisa-
uii, Takuit sk GLS, sxuil omiHOE AUCPYHKIIIO
MiOKapJa, J03BOJISIE TEPCOHATI3YBaTU OLHKY
pusuky y marieHtiB 3 PA 1 gomomarae makcu-
Mi3yBaTH CTpaTerii 3HIKEHHS PHU3HKY Ta MOXE
CTaTH BOXJIMBHUM IHCTPYMEHTOM JUTS TIPAKTHYHOT
kapzionorii 1 pesmaronorii (Thallapally, V. K. et
al., 2023; Lo Gullo, A. et al., 2020). Onnak Hay-
KOBHUX JIOCIII’KEHb, IPUCBIYEHUX BUBUEHHIO POJIi
MOKa3HUKIB CIIEKJI-TPEKIHT exokapaiorpadii y Bu-
SBJICHH1 PaHHBOT'O CEPLIEBO-CYTUHHOTO 3aXBOPIO-
BaHHS 1 3B 43Ky C TPUBAIICTIO XBOpOOU Ta ii Kili-
HIYHUM NapameTpaM y nauieHTiB 3 PA oOmexeHa.

Mera

MeTor0 HaIoro A0CHiKEHHS OyJI0 BUBUUTH
JUC(YHKIII0 MiOKap/a 3a JI0IOMOTOI0 CHEKJI-e-
xokapaiorpadii y mamientiB 3 PA Ta 3’scyBatu
MOJKJIMBI 3B’ SI3KH 31 XapaKTepoM Iepediry 3axBo-
proBaHHA Ta (GaKTOPaMHU PU3HKY CEpLIEBO-CYIHH-
HUX 3aXBOPIOBAHb.

Marepiaau i MmeToau

JocmimkeHass  BKIodajao 29  maIlie€HTIB
(24 xinku, 5 yonoBikiB) BikoM 34—71 pokiB (ce-
penHiii Bik 55,9 + 11,6 pokiB). Cepenns Tpusa-
JIiCTh 3axBoproBaHHA ckiana 11,5 £ 11,4 pokis
Hiarno3 PA Oyno BCTaHOBJIEHO 3TiAHO 3 KpHTE-
pisiMM  AMEpHMKAaHCBKOi KOJerii pPeBMaroJoTiB
(ACR)/EBponeiicbkoro  AnbsHCY — Acormiarii
Pesmaronorie (EULAR), a cepenniii moka3HHK
akTUBHOCT1 3axBoproBaHHs (DAS28) craHoBUB
4,1 + 1,6 y.0. Bucoka akTUBHICTb 3aXBOPIOBaHHS
(DAS28 > 5,1) 6yna y 10 mauientis (34,5 %), no-
MmipHa akTuBHICTh (DAS28 < 5,1) y 7 nauieHTiB
(24,1 %), nus3bpka aktuBHICTH (DAS28 < 3,2) —
y 7 xBopux (24,1 %). V 5-tu nauientis (17,2 %)
Oyna kmiHiuHa peMicist (DAS28 < 2,6)(tabmn. 1).
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Taoauus 1. Kninigaa XxapakTepucTHKa XBOPUX HA PEBMATOITHUI apTpUT

Min Max Mean = SD
Bix 35 71 55,87+ 11,60
Tpusanicts PA, poxu 0,5 43,0 11,50 £ 11,43
BAIII aktuBHOCTI (TTaIi€HT, MM) 0,0 80,0 36,55 £27,91
CPII (mr/m) 0,30 54,20 11,80 £ 15,64
DAS28 1,50 6,82 4,09 + 1,64
EQ-5D-5L index score -0,21 0,89 0,33+ 0,41
Hs 104 161 132,90 £ 15,16
JletikoruTu 3,97 13,10 7,36 £2,67
SCORE, % 0 26 7,70 £7.27
XoecTepo1, MMOJTB/ T 2,17 7,33 5,54+ 1,52
Xonectepon JITTHIL, mmonb/n 1,00 4,83 3,58 £1,04

Hpumimxu: SD — crangapTHe BinxuwieHHs; Min — MiHiManpHUH; Max — MakcuMansHIA; Mean — cepeas;
BAIII — BizyanbHa aHanorosa mkana; DAS28 — nokasHuk akTHBHOCTI 3axBoproBanHs; EQ-5D-5L index score —
CTaH[IapTU30BaHUH OKa3HUK CTaHy 310poB’s, po3podnenuit EuroQol Group; Hb — remoro6in; SCORE —
OLliHKA PU3UKY CEPIEBO-CYIMHHOTO 3aXBOPrOBaHHs Ha mpots3i 10 pokis; JITTHII] — ninonporeinu HU3bKO1

IUJIBHOCTI.

VYci XBOpi OTPUMYBaJIM TMPOTHPEBMATHY-
HI Tpenapard, sKi MOAUQIKYIOTH XBOPOOY
(DMARD): 24 — wmerorpekcar y mo3i 7,5-
15 mr/Twxaens, 5 — nedaynomin (10-20 mr/m).
21 xBopuil mpUiMaB METHJINPEIHI30I0H (ce-
penHst nobosa no3a 4,7 mr). B anamHesi y ma-
I€HTIB HEe OyJ0 MyXJIMH YM CEPHO3HUX Cep-
LIEBO-CYIMHHUX pO3NajiB. J[Boe XBOpUX Mau
JIlarHO3 TIMEepPTOHIYHOT XBOpPOOW Ta mpUiiMa-
mu iurioiTopu AIID. TlucemoBa iHpopmoBaHa
3ro/la Ha y4acTh y JIaHOMY JOCHIJKEHHI Oysa
OTpUMaHa BiJ YCIX YYacHHKIB, JOCIIIKEHHS
MPOBOAMIM BIJIMOBIAHO 10 yMOB [e€IbCIHCHKOI
nekapairii 3a cxsaneHnHs Kowmicii 3 muTanb eTu-
ku Kiiniku cydacHoi peBmarosnorii, M. Kwuis
(mpotoxon Ne7 Bix 10.07.2019 p).

Ha migcraBi momepenHix pesynabTaTiB j1a0o-
paTOpHUX AOCTIIKEHb MU PO3JILIWIN TAII€HTIB
3 PA Ha 1Bi Tpynu: 3 MO3UTUBHUMH aHTUTIJIAMU
70 TUKJIIYHUAX TENTUAIB, [0 MICTITh IUTPYIiH
(a-LIILIT) Ta/abo peBmaroinaum dakropom (PD)
(24 namienta, 82,8%) 1 HeraruBaumu a-1{IIT Ta
PO (a-LILII(-)PD(-))(5 nauienris, 17,2%).

Cyrno6oBuii paXyHOK y Mali€HTIB BCIX TPyl
B cepenHbomy ckiiaB 9,6 + 8,7. IlokazHuk pyHK-
1ioHaJabHOT BakkocTi apTputy HAQ Bigmosi-
JIaB CEpeHbOMY CTYIIEHIO Ba)KKOCTI MOPYIICH-
Hs QyHKUii i cknaB y 9,29 + 16,67. Pisenr PO

y xBopux Ha PA OyB 84,7 + 90,2 On/mi, piBeHb
a-1ILIT nocsras 207,1 = 175,8 On/mun.

VY Bcix o6cTexkeHnx Bu3Hadanu PD, piBeHb
a-L{LI1, C-peaxtuaoro nporeiny (CPII) kinb-
KICHUM METOJIOM, Jimigorpamy (3arajibHUN XO-
JIECTEPHH Ta XOJECTepUH JIMONPOTEiqiB HU3b-
ko1 ntimeHOCTI (JITTHLIL), mimomporeiniB Bucokoi
mineHOcTi (JITIBL), Tpurminepunn).

Busnauennst PO, pisnis a-1{LII1, CPb, 3aramns-
HOT'0 XOJIECTEPHHY, BMIiCTY O1JIKiB CHCTEMH KOMILIIE-
MeHTy C3 1 C4 BHKOHYBaJIM Ha aBTOMATHYHOMY
OioximiuHomy anamizaropi Cobas 6000 (Roche,
[IBeiimapis) 3 BAKOPUCTAHHSAM CTaHIaPTHUX Ha0O-
piB pearenTiB kommanii Roche (LLIBeiinapis).

Bci xBopi 3amoBHIOBaJIM AHKETY OIIHKH
snmopoB’st (HAQ-DI), ingexc Bromu FACIT, Ta
aHKeTy BUKOPHCTaHHS JiKiB Big PA, Bkitodaro-
YU CHCTEMHI KOPTUKOCTEPOiAM, MPOTHpPEBMA-
TAYHI TIpemnapatd, mo MOAU(IKYIOTh XBOPOOY
(DMARDSs), 6ionoriuHi areHTH Ta HECTEpOiaHi
nporuzananbHi 3acobu (HII3II). Cucremne 3a-
CTOCYBaHHS KOPTHKOCTEPOIiB BKIFOYAIIO TUTBKU
nepopansHi ¢popmu; DMARDs — metorpekcar,
T1IPOKCUXJIOPOXiH, Cylb(acanasut, JediayHo-
MiJT; 610J10T19H1 areHTH — O110KaTopu (hakTopa He-
KpO3y MyXJIMHH 0. JlaHi 010 CepLeBO-CYTUHHUX
3aXBOPIOBaHb OyJW 310paHi 1 marieHTiB 3 PA Ta
13 po3paxyBansaM inaekcy SCORE.
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Exokapoioepadhis

JIBOBUMIpHY Ta JOMIUIEPIBCHKY €XOKap.i-
orpaMH TMpPOBOIWIM BciM marfieHtam 3 PA Bin-
MOBIAHO 10 CTaHAapTHHX pekomeHpaamiii (Red-
field, M.M., et al., 2003). V koxHOro marjieHra
BUMIpIOBaJiM Ta/ab0 OLIHIOBAIM HACTYIHI €XO-
KapaiorpadiuHi mapamMeTpu: CHCTOJNIYHHA THCK
y JIETeHEeBil apTtepii, iHAeKc 00’ €My JIBOTO Tie-
pencepns, macy MiokKapaa JIBOTO IUTyHOYKa
(MMUJIL), iagexc macu (IMMUJILL), mBUaKICT
perypritTaiii Ha TPHUCTYJIKOBOMY KJjamaHi, M-
MyJIbCHO-XBHJIOBE JIOTUIEPIBCHKE JIOCITIIKEHHS
MiKy MITPaJbHOIO MPHUTOKY, PAHHIO HIBHJKICTh
HanoBHeHHS (E) 1 IIBUAKICTH CKOPOUEHHS Mepei-
cepas (A) (1o 1 mig yac maneBpy BanbcanbBu), a
TAaKOK TKAHUHHY JOIUIEPIBCHKY Bi3yalli3alito Ii-
KOBOT paHHbBOI /11aCTONIYHOI IIBUKOCTI MIiTpaIb-
HOTO KibIs (), criBBigHOmEHHs E/A, cmiBBia-
HomeHHs E/e’ 1 vac ynoBinsHeHHS. ['inepTpodito
JIII BW3HaAuaaW BIAMOBIAHO A0 CTaHIAAPTHUX
pexkomenmamiii. [liactomiuyna aucdyHKIis Oyna
kinacugikoBaHa SK JieTKa MpU HASBHOCTI MOpPY-
IIeHb penakcallii 0e3 O3HaK MiABUILEHHS THUCKY
HANIOBHEHHS, SIK TIOMipHa — TPH TMOPYIICHHIX
penakcariii, MOB’sI3aHUX 3 MOMIPHUM ITiBUIICH-
HSIM TUCKY HallOBHEHHsI 200 ICEBIOHOPMAIILHUM
HANIOBHCHHSIM; 1 SIK Ba)KKa MPHU TPOTPECYIOUOMY
3HIKEHHI KOMIUIa€HCy a00 OOOpOTHBOMY YU
(ikcoBaHOMY 0OMEXKYBaJIbHOMY HAllOBHEHHI. 3a
BIICYTHOCTI MOPYIIIEHB J1arHOCTYBaJI HOPMAaJIb-
HY J1acTONMIYHY (QyHKIIIFO.

Ananiz oeghopmayii 3a 00nomo2or0

cnekn-mpexine exoxkapoiozpagii (STE)

VYei BumiproBaHHS Aedopmariii IpoBOAMB
OJIMH JOCIITHUK, KU MaB JOCBIJ aHATI3y Jie-
¢dopmarii Ta He 3HAB KIIHIYHUX Ta IHIIAX €XOKap-
niorpadiuHUX AaHWX MarlieHTiB. JlocmimkeHHs
CHEKJIIB IPOBOJIMIM Ha CUCTEMI YJIBTPa3BYKOBIH
miarHoctruHi Vivid S70N, Bupo6onunTea GE
Vingmed Ultrasound AS (Hopgeris).

Byno BuOpano BUIM TpaHCaMiKaJIbHOTO BiKHA
Bi3yaJrizarlii, BKJIFOYaIO9H almKaaIbHUN YOTHPHUKA-
MEpHHI BUJ, amikaJbHUI BUJ MO JOBTil OCl Ta
amikanpbHUA JBOKamepHuid BuA. IlikoBa cucto-
JiYHa TO3I0BXHA Aedopmallis BUMiproBaiacs B
KOXKHOMY 3HIMKY. MeHII Bia’eMHa aedopmartis
abo 3HWKeHI aOCONMIOTHI 3Ha4YeHHs nedopma-
uii Bi0Opa)xaroTh 3HUKEHHS CKOPOUYBaJIbHOI

byHKIIii.

ISSN 2786-6661
eISSN 2786-667X

[Iporpamue  3a0e3redeHHs]  aBTOMATHYHO
CErMEHTYBAJIO MIOKap/T BIAMOBITHO 0 CTaHIAApPT-
Hoi 17-cermentHoi mozneni JIII 1 po3paxoByBasio
MK CHUCTOJIIYHOT CETMEHTApHOI Ta TI00aabHOT
MO3/I0BXHbBOI Aeopmallii MUTyHOUKIB HA OCHOBI
mBuakocTi (Global Strain — robanbHuii CTpeiid,
0azanpHMI TepenHid, Oa3anbHUN TEpPeIHBO-
cenTajibHUM, Oa3aJlbHUM  HIKHBO-CEITAJIb-
HUM, Oa3aJbHMI HIDKHIN, Oa3aJbHUH HIKHBO-

OOKOBHIA, 0asanbHU  HEPEeTHHO-OOKOBUH,
cepenHi  mepedHii, cepenHId  IEepeaHbO-
CENTabHUMA, CEepelHI HWKHbO-CENTaIbHUH,

CepenHiil HWKHIN, cepenHid HMKHbO-OOKOBHUH,
cepenHiil mepeaHbL0-00KOBUH, BEPXIBKOBHM ITe-
penHiii, BEpXiBKOBUH TMEPETUHKOBUH, BEPXiBKO-
BUH HWKHIN, BEpXiKOBUII OOKOBUH, BEPXIBKOBUI
neHTpanbHuii). Takox po3paxoByBanu BL Strain
(cepennro OGazampHy aedopmariro JIII), INT
Strain (cepenHto nedopmariito cepeHix BiIlIiB
JII), API Strain (cepennto nedopmariiro BepXiB-
koBuX Bimaumis JILII).

Hopma mnoO310BXKHBOTO CTpEMHY I Yilb-
Tpa3BykoBoro anapary General Electric cranoBu-
na > -18%.

Cmamucmuyunuii ananiz

CrarucTUuHUI aHaii3 MPOBOAMIM 3a JIOMO-
MOTOI0 IIporpamHoro 3atesnedexs SPSS 26.0.0
(IBM SPSS Inc., Yukaro, Lmminoiic, CIIA).
BB KITIHIYHUX XapaKTEPUCTHK MEPEBipsUTH 32
JIOTIOMOTOI0 HETIapaMEeTPUYHUX TECTIB SKICHUX
nanux. [lapamerpuuHi gaHi crioyaTrky nepeBips-
JIM Ha HOPMaJIbHHN PO3IIOJILT 32 JOTIOMOTOO KPH-
tepito KommoropoBa—CwmipHOBa, a MOTIM BHUKO-
pucToByBanu t-kputepiit CTerofeHTa abo MeTonu
ANOVA. 1106 kiJIbKiCHO BU3HAUYUTH KOPEJISIIIIO
MK Oe3nepepBHUMHU Ta MOPSIKOBUMHU Iapame-
Tpamu, OyJ0 po3paxoBaHO KOEQIIIEHT KOpesLii
CrmipMmena, BIAMOBIIHO A0 siKoro 3HavueHHs 1,0
NPEACTaBIsIE 1/IealbHy KOPEJISAIII0 MK JBOMA
noka3HukaMu. CTaTHCTUYHY 3HAYYIIICTh BPaxXo-
ByBaJin Ha piBHI p < 0,05.

Orusig i 00roBopeHHs

Exokapmiorpadiuni pe3ynbraTd 0OCTEKEHHS
namieHTiB 3 PA HaBeneHno B tabmuii 2. Cepenns
¢paxuis Bukuay JIII (EF) y koropti narieHris
3 PA 6yna HopmainbHoO sk (62,1 + 4,9%). B 1O
XKe Yac, Maiike y TOJOBUHM marieHTiB (15 ma-
mieHTiB, 51,7%) cmocrepiramacs miacTonivyHa
TUCHYHKITIS.
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Tadoauus 2. Ominka po3mipiB Ta GyHKIT cepis y narieHTiB 3 PA 3a manumu exokapiorpadii

Min Max Mean = SD
Aopra (MM) 2,0 2,7 2,31+0,21
Cunyc Banbcanssu (MM) 2,7 472 3,30 +£0,38
TAPSE (cm) 1,7 3,0 2,35+0,33
MILII (cm) 0,7 1,4 1,04 £ 0,23
3CJIII (cm) 0,6 1,2 0,94+0,15
KAI (Mn/m2) 37 65 50,33 + 14,05
KCO JIUI (m) 18 51 34,53 + 8,97
YO JIUI (M) 21 78 47,68 14,23
@B Simpson (%) 53 70 62,05 + 4,88
JliBe mepencepast (MM) 3,1 4,8 3,78+ 0,50
MK E/A 0,39 1,46 0,82 +0,30
E/e’ mean 43 10,0 6,91 £ 1,30

Hpumimxu: SD — crangapTHe BimxwieHHs; Min — MiHIManpHIH; Max — MakcuMansHIA; Mean — cepeas;

TAPSE — cucroniuHa eKcKypcisi TPHCTYIKOBOI KLUTBIIEBOT

rronan; MIUTT — MKIIUTYHOYKOBA TTEPEropoaKa;

3CJII — ToBmMHA 33AHKOI CTIHKH JIiBOTO HUTYHOYKA B miactony; K/II — kiHIIeBo-MiacTONIYHMIA iHIEKC;

KCO JIII - kinueBo-cuctonignuii 06’eM niBoro nutyHouka; YO JILI — ynapHuii 00’ €M JTiBOro LITyHOUKA;

®B Simpson — dpakuis Bukugy 3a Cummnconom; MK E/A — mokasHuk miacToniuyHOl QyHKIIT (CITiBBiIHOIICHHS
MaKCUMAaITbHOT IIBUIKOCTI PaHHBOIIACTONIYHOTO TOTOKY (E) 10 MoTOKY, 3yMOBIIEHOTO CHCTOJIOO

nepencepab (A); E/e’ mean — paHHs 1iacTosiuyHa NIBUAKICTH MITPAJIbHOTO KiJIBIISL.

Oninka (yHKIIIT JiBOro NUTYHOYKA 32 JIOTIO-
MOTOIO CIICKJI-TPEKIHTY HE BUSBHJIA CYTTEBOTO
3HIDKEHHS [00anbHOT MO3A0BXKHBOI Aedop-
marii (GLS) (-19,12 £ 11,84%) abo 3MeHIIICH-
HS JIOKaJbHOI TMO3M0BXHBOI jAcdopmaliii B

amiKaJIbHOMY Ta MPOMIXHOMY CerMeHTax (Bif-
nmoBigHO -26,95+4,95% T1a -21,69 + 3,05%)
(tabn. 3). Anamiz nedopmarii 6a3zanbHHX Bif-
B TaKOXK HE BUSBHUB 3HAYHUX BIAMIHHOCTEH

(-18,37 + 2,67%).

Taomuus 3. Jlepopmarris (cerMeHTapHa Ta 3arajibHa),
BU3HAYEHA METOZIOM CHEKJI-TpeKiHT exokapaiorpadii (%)

Min Max Mean = SD
GLS -27,9 25,1 -19,12+ 11,84
bazanpamii nepeanin -22,0 -12,0 -17,24 + 3,01
bazanpHmii nepeaHbo-cenTanbHUN -30,0 -13,0 -18,35+ 4,51
bazanpHnii HUKHBO-CENTAIbHUI -29,0 -9,0 -18,82 £5,15
BbazanbHuil HYOKHIN -28.0 -13,0 -19,88 + 4,74
BazanpHuii HHKHBO-OOKOBHH -27,0 -13,0 -19,76 £ 4,21
bazanpawmii nepenHp0-00koBHi -27,0 13,0 -15,94+ 9,37
BL Strain -23,2 -13,5 -18,37+2,67
CepenHiii mepeaHin -24.0 -15.0 -19,53 +£2,53
CepenHili mepeaHbO-CeNTAIbHIN -30,0 -17,0 -22,65+4,02
CepenHiii HIKHBO-CETITATbHUHN -28.0 -16,0 -21,88 + 3,81
CepenHiii HUKHIN -33,0 -15,0 -23,41 £ 5,41
CepeHili HUKHBO-O00KOBHIA -33,0 -12,0 -21,71+5,49
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3axinuenus maobn. 1

Min Max Mean + SD
CepenHili mepeHb0-00KOBHI -27,0 -7,0 -20,69 + 5,03
INT Strain -26,7 -15,7 -21,69 + 3,05
BepxiBKkoBuii niepeaHin -32.0 -14,0 -25,65+4,73
BepxiBKkoBWHii TIEPETHHKOBHIA -36,0 -20,0 -2829+ 4,79
BepxiBkoBuii HIKHIH -35,0 -20,0 -28,25 + 5,65
BepxikoBuii 60xoBHi -32.0 -14,0 -26,75 + 4,87
BepxiBKoBMii IIEHTpATBHUIA -35,0 -16,0 -27,06 £5,23
API Strain -32,8 -16,7 -26,95+4,98

Hpumimxu.: SD — crangapTHe BinxwieHHs; Min — MiHiManbHUI; Max — MakcuMalbHUI; Mean — cepeHs;
GLS — mobanbha no3noexHs Aedopmaitis; BL Strain — 6a3ansauii mo3nopxkHil crpeiid; INT Strain —
TIOB3/IOBXKHIH CTpelH cepe/HiX BiAALIIB iBoro nuryHouka; APl Strain — moB3noBxHil cTpeiiH y BEepXiBKOBUX

BiJT1JTaX JTIBOTO IITyHOUKA.

Tenaentiss 10 O1LIBIIOTO0 ypakeHHS 0a3ajib-
HUX BIAJUIIB MiOKapjaa JiBOTO LUTYHOUKa Oyrna
MiATBEP/KEHA MPU TOPIBHSIHHI KIJIBKOCTI XBO-
pux Ha PA 3i 3HmkeHHsM nedopmarii Miokap-
na y pisHuX Bigaiiax (puc. 1). Sxmo ro6anb-
HUH CTpeiH OyB 3HMKEHUU TUIBKH Y 3 XBOPHX
13 29 (11,8%), To 3HMKEHHA y 0a3ajbHUX, Ce-
penHiX Ta BEpXIBKOBHUX CETMEHTax Bij3Ha4a-
nocs BignosigHo y 12 (41,2%), 5 (17,6%) ta 2
(5,9) %) narieHTiB.

% nayienmia 3i SHUNCEHHAM N0B3008HCHbOI Oeghopmayii

45

41,2%

40

35

30

25

20 17,6

15 11,8

10 I 5,9

5

. L]
Global BL INT API
Strain Strain Strain Strain

Ipumimku: Global Strain — robanpHa MO3IOBKHS
nedopmanis; BL Strain — moB3moBxkHii cTpeiiH y 6a3ambHAX
Bimgminax miBoro nuryHouka; INT Strain —zedopmaris
CepemHiX BimaimiB JiBoro nuryHouka; API Strain — moB3mo-
BXHIH CTpeliH y BepXiBKOBHX BiIi/IaX JiBOTO NITYHOYKA.

* — CTaTHCTHYHA TOCTOBIPHICTH BimxineHs p < 0,05.

Pucynoxk 1. [lopiBastaHEs % TNaIieHTiB
31 3HIKEHHSM MTOB30BXKHBOI Aedopmarii ( < 18%)
B Pi3HUX CErMEHTax

[Ipu anamizi Kopensmii MK IMOKa3HUKaMU
aKTUBHOCTI Ta MOpYLIEHHSAMHU AedopMmauii mpu
CHEKJI-TPEKIHT exokapziorpadii BcTaHOBIEHUI
3BOPOTHHUN 3B’SI30K MiX TokazHukoM DAS28
Ta BepxiBKoBowO Aedopmanieto (API Strain) —
r=-0,50, ajme HE CTaTUCTUYHO JOCTOBIpHUU
(p =0,06)(Tabn. 4). LikaBo, 1m0 HAMOITBIION
Oyna Kopessiss MDK TOKa3HUKaMu (yHKIIiO-
HajbHOI akTUBHOCTI HAQ-DI score (r=-0,51,
p=0,05) Ta VAS akruBHocti (r=-0,52,
p = 0,05). MakcumasibHa Kopemsiis Oynaa Mix
nopyuieHHIMHu TobansHoi aedopmartii GLS Ta
VAS akrtuBHicTio (r =-0,64, p =0,01).

L1i 3B’ s13K1 OyJ10 MATBEPIKEHO P ITPOBEICH-
Hi TIporenypu 0qHO(AKTOPHOTO AMCIEPCIHHOTO
anamizy ANOVA. JlocnipkeHO BIUTHB KITITHIYHAX
noka3HukiB (akTuBHICTH PA 3a DAS28, ctymninb
nmiacTonmiyHol TUCOYHKLII, TPUBAIICTH XBOPO-
Ou, aKTUBHICTH MPH OIIHII marieHToM 3a BAIII,
¢byHKLIOHAaTBHUN cTaH 3a noka3HukoM HAQ-DI,
ingexc Bromu FACIT, ¢pakuis Buxkuay JIII OB
3a Simpson) Ta nopymennsmu JIII 3a ganumun
crieKJI-TpekiHr exokapaiorpadii (GLS, cepemni
nedopmariii mo cermMeHTax — 0azajJbHOMY, Cepei-
HbOMY Ta BEpXIBKOBOMY). BcraHoBieno, mo 3a
naanMu  ogHodaktopHoro ANOVA rmiobanpHa
nedopmartis JIII GLS wnaiibinemie nos’s3ana 3i
CTyneHeM JiactoniyHoi auchyHkmii (kputepiit
®imepa F = 93,72, p < 0,01), Tpusamnictio PA
(F=40,14, p = 0,01), Ta pyHKIIIOHAILHUM CTa-
HoM (inaexc Bromu FACIT, F =45,44, p = 0,01).
Ingexc ¢ynkmionanpHoi akTuBHOCTI HAQ-DI
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Taoauus 4. Kopensmiiini 38’ 13ku MiXk 1edopMariiero (CerMeHTapHOIO Ta 3arajibHOI0),
BU3HAUYEHA METOJIOM CIEeKII-TpeKiHT-exokapiorpadii, i Xxapakrepuctukamu PA
Ta TIOKa3HUKaMHU exokapaiorpadii (koedirieHT kopensiii r CripMena)

Global Strain BL Strain INT Strain API Strain
r=-0,41 r=0,05 r=-0,33 r=-0,50
DAS28
p=0,13 p=10,86 p=0,24 p=0,06
r=-0,40 r=0,12 r=-0,46 r=-0,51
HAQ-DI score
p=0,14 p=10,68 p=10,09 p = 0,05*%
VAS axTuBHOCTI r=-0,64 r=0,07 r=-0,44 r=-0,52
(marienT, MM) p =0,01%* p=0,82 p=0,10 p = 0,05*
. r=-0,05 r=-0,27 r=-0,37 r=-0,48
Tpusanicts PA, poku
p=0,87 p=10,34 p=0,18 p=0,07
i r=0,18 r=-0,32 r=-0,11 r=-0,09
®B Simpson (%)
p=0,48 p=0,21 p=10,67 p=20,72
r=0,26 r=0,05 r=-0,02 r=0,00
E/e’ mean
p=0,33 p=0,86 p=10,94 p=1,00
r=0,36 r=0,18 r=0,22 r=0,04
Tun 11
p=0,17 p=20,52 p=0,42 p=0,89
r=0,31 r=0,36 r=0,32 r=0,31
SCORE (%)
p=0,22 p=0,16 p=0,21 p=0,23

Hpumimxu: SD — ctangapTHe BigxwieHHs; Min — MiHIMabpHUIT, Max — MakcuMansHui; Mean — cepeHs;

GLS — mo6anbpHa moznoxHs nedopmaris; BL Strain —

OazanpHUi MoB30BXkHiH cTpelin; INT Strain —

TIOB3/I0BXKHIH CTPelH y cepeaHix Bigainax JiBoro nuryHouka; API Strain — moB310BKHIH CTpeiH Y BEpXiBKOBHX
Bi/IJINIax JTiBOTO NITYHOUKA; T — KoedimieHT Kopensinii CriipMeHa; p —I0CTOBipHICTh BiqMiHHOCTEi; DAS28 —

MOKa3HUK aKTHBHOCTI 3axBoproBanHs; HAQ-DI score —

OlLliHKA SIKOCTI JKUTTS, TIOB’s3aHa 31 30poB’°sM; VAS —

Bi3yallbHa aHayorosa mkana; E/e’ mean — paHHs qiacToNivHa MBHIKICTH MITPATbHOTO KUTBIE THI /] — THIT
niacromigaoi qucdynkiii; SCORE — orika pu3uKy cepreBo-CyJMHHOTO 3aXBOPIOBaHHS Ha TpoT:3i 10 pokiB.

OyB TIOB’SI3aHMI 3 TOKa3HUKAMU TOB30BKHbBO-
ro crpeiiHy B 0OazanpHuHX Bimminax (BL strain)
(F= 5,05, p=0,04). VY Toi1 5xe yac, CTaTUCTUYHO
3HAUyLIOTO 3B’SA3KY IHTErpajibHOTO KJIIHIYHOTO
iHaexcy aktuBHocTi DAS28 Ha nposiBu ypakeH-
Hs miokapaa 3a ganuMu STE He BusiBieno (3a
BUHSITKOM 130JIbOBAHOTO BIUIMBY Ha CETMEHTAPHY
nedopmaliiro MiokapJa B arikaJbHOMY CETrMEH-
T1 — API Strain, F = 4,44, p = 0,03).
OOcTe)xxeHHsT 3a JIOMOMOIOK CTaHAAPTHUX
exokapzaiorpadiuHux 1 gomnruieporpapiyHux Me-
TOJIB JJI BUSBIEHHSI CUCTOJIYHOI Ta [1aCTOJI4-
HO1 (YHKIIII JIBOrO HUIYHOYKAa 3a BIKOM, CTar-
TIO, BIAMOBIZaIM marieHraM 3 PA 0e3 BimoMoro
CEepLEBO-CYIMHHOTO 3aXBOPIOBAHHSI HE BUSBUIIO
PI3KUX BiIXWJIEHb, TIATBEPIKYIOUM TPYIHOIII B
iaeHTudiKalii paHHIX MapKepiB aHoMalii Mio-
Kapja y namienris 3 PA, xoua y Ouiblie HiX y HO-

noBuHU naienTiB (51,7%, p < 0,05) cocrepira-
Jack niactoniyHa quceyHnkuis. Kpim Toro, )xonex
3 aHaJII30BaHUX «KJIACUYHUX» [apaMeTpiB He OyB
crenudiyHUM Ui ypaskeHHs Miokapzaa rpu PA.
JlocnmipkeHHS MOKa3HUKIB  CIIEKJI-TPEKIHT
exokapaiorpadii 103BOJIIIO Kpallle BUSBIIATH J0-
KJIIHIYHI [IPOSIBU CepLIeBOT HEAOCTATHOCTI. Tijib-
k1 y 3-x mamientiB 3 PA 3 29 Hamu o0cTexxeHnx
(10,3%) He Oyno BHSIBIEHO >KOAHHX BIIXWUJICHBb
BiJl HOpMaibHOI aedopmarii JIII (Hi mroGanb-
HUX, Hl JIOKQJIbHUX CErMEHTAapHUX), TOMl K Yy
26 xBopux (89,7%) Taki 3MiHU OyJaM BUSBIIEHI.
binpiioro Miporo y MamieHTiB ypakeHi 0a3ajibHi
Binaiau (41,2%), HaliMeHIIe — amikaiabHi (5,9%).
3HauyIie 3HWKEHHS NIOOAIBHOI TO3I0BXKHBOT
nedopmarnii GLS cepen mariieHTiB 3 BiJICyTHiC-
TIO JJAHUX HA KOPHUCTh KIIIHIYHO 3HAYYIIOTO ypa-
JKEHHSI CepIlsl Ta O3HAaK IIeMIYHOT XBOpoOU cep-
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s Oyno BusiBieHo y 11,8%. V omHoro mariienTa
OyJI0 BHSIBJICHO O3HAKH 1IeMii MiOKapay, BHKO-
HaHa KopoHaporpadis, BCTAHOBJIEHO CTEHO3 Tpa-
BO1 KOpOHapHOI apTepii 10 60%.

Ile cBimYUTH MPO BAKJIMBICTH MPOBEACHHS
creka-Tpekinr exokapaiorpadii (STE) Bcim ma-
mieaTam PA 17st paHHBOT JOKITIHIYHOT A1arHOCTH-
KH ypa)XCHHS CEpIIs Ta IHIUBITyaTi3aIlii KOMIUIEK-
Cy mpodiIaKTUYHUX 1 JIKYBAJIBHUX 3aXOJIB JIJIS
3HIDKCHHS PU3HKY ypaxeHs cepiisi. He BusBiIeHO
3B 43Ky MK JOKJIIHIYHUMH MPOSIBAMH ypaKeHHS
MIOKap/ia 3a CIEKJI-TPEKIHT exokapziorpadiero
STE Ta moka3Huamu JimigHOro oOMiHy abo mo-
Ka3HUKaMU PU3UKY CMEPTI JIIOIUHHU BiJ CepIeBO-
CYIMHHHMX 3aXBOPIOBAHb MPOTATOM HANOMIKINUX
10 pokiB — inmekcom SCORE (r = 0,33, p = 0,22).
BcraHnoBneHo, M0 OCHOBHUI MOKa3HUK aKTHB-
Hocti DAS28 kopemntoBaB 3 BIIXMICHHAMH OKa3-
HUKa TII00ambHOI Aedopmallii, ane JOCTOBIPHICTh
He Oyma craructuaHo 3Hauymior (p = 0,06). [Ipu
npoMy, (yHKImioHaNbHA akTHBHICTE HAQ-DI
score OIliHeHa 3a JomnoMoror VAS akTHBHICTb
Maju OUTBIN 3HAYHUHN BIUTMB HA JOKJIIHIYHI MPO-
B ypaxkeHHd cepus 3a qanuMu STE.

Jlucniepciiinuii  aHaji3 MIATBEPIWB CTAaTHC-
TUYHO 3HAYYHIMM 3B’S30K MK YpaKEHHSIM Mi-
okapay 3a STE Ta ctyneHem giactoniyHoi auc-
¢ynkuii, Tpusamictio PA, Ta (yHKIIOHAIBHUM
cTaHoM — moka3HukoM BromH (iHgexkc FACIT).
Ile o3Havae, mo Tpebda NMPOAOBKUTH MOUIYK 1H-
mux (OKpiM 3araJlbHONPUHHATUX KIIHIYHUX Ta
pO3pOOICHNX B OCTaHHI POKH 1HICKCIB aKTHB-
HOCTI) (axTOpiB, SIKI MOB’SI3aHI 3 AKTHBHICTIO
XBOpOOU Ta (PyHKIIIOHAILHUM CTaHOM XBOPHX Ha
PA, 1 B TO#1 e 9ac MOXYTh MPU3BOAUTH 110 HOP-
MYyBaHHS Ypa)K€HHS CepIIsl.

VY nocaimpkyBaHii rpymi MaIieHTiB 3 peBMa-
TOIAHUM apTPUTOM CEpPEelIHIi MOKa3HUK (YyHK-
uii BUKUAY cepusd 3anumiaBcs y Hopwi. [Ipore,
3HayHA YacTHHA MAIli€HTIB Maja mpoliemMu 3
niactomiuHoro (¢yHKIiero cepus. Cremianizo-
BaHE JIOCIIJKEHHs CEepIEeBOi AiIsUIBHOCTI yepe3
CHEKJI-TPEKIHI TI0Ka3aJio, IO 3arajibHa 37at-
HICTh Cepllsl CKOpOYyBaTHCS HE BiIpi3HsACsS
3HAYHO BiJl HOPMH, SIK 1 JIOKAJIbHA MisUTBHICTH
y pi3HuX yacTuHax cepis. [IopiBHSHHS NaHuUX
BKa3ye€ Ha Te, 10 0a3aibHI1 BIIUIA MioKapaa Jii-
BOTO IITyHOYKA MOTJIM OyTH OUTBIN CXUJIBbHI 10
YpasKeHHS.

ISSN 2786-6661
eISSN 2786-667X

AHai3 3B’SI3Ky MK aKTHUBHICTIO pEBMaTo-
imHOTO apTpUTy Ta 3MIHaMH B AiSUTBHOCTI Cep-
151 BUSIBUB OOCPHEHY 3aJICKHICTh MK JCIKUMHU
MOKa3HUKaMH, X04a 1 He BCl BUSBHIIUCS CTaTHC-
TUYHO 3HaYMMUMHU. HalicunpHIIa KoOpemsiis
criocTepiraiacs Mix ro0aTbHOW JAehopMaIliero
cepls Ta OLIHKOIO aKTUBHOCTI 3aXBOPIOBAHHSI.
JonaTkoBuii aHami3 MIATBEPOUB 3B’A30K MIiX
pIBHEM [11aCTOJIYHOI AUCQYHKLII, TPUBAIICTIO
XBOPOOH, CTAHOM BTOMHU TAIIIEHTIB Ta 3MiHAMU B
TSITBHOCTI CepIIs.

Y miacyMKy, NOCHTIKEHHs I0Ka3ajo, IO
CTaH cepllsl y MAalli€HTIB 3 PEeBMATOITHUM apTpu-
TOM MO)Ke OyTH TMOB’sI3aHUM 3 pIBHEM aKTHBHOC-
Ti XBOpPOOM Ta ii TPUBANICTIO, @ TAKOX 3 (YHK-
[[IOHAJILHUM CcTaHOM marieHTiB. [le Bka3ye Ha
HEOOX1/IHICTh YBaXKHOTO MOHITOPHHTY CEpIIEBOT
JISUTBHOCTI Y JIIOIeH 3 PEeBMATOIAHUM apTPUTOM
JUTSL CBOEYACHOTO BHSIBIICHHS Ta JIIKYBaHHS MOX-
JIMBHX TIOPYIICHB.

BucHoBku
1. Amnam3 OUIBIIOCTI 3arajbHONPUNHHITUX
«KJIACUYHUX»  eXoKapialorpapiuHUX  Mapamer-

piB ypaxkeHHs Miokapna y rpymi PA He BusBuia
3HAYHUX BIIXUIEHb OCHOBHUX MTOKA3HUKIB 1032 3a-
raJbHONPURHATUMH peepeHTHUMH Jliara30HaMH.

2. byno mokaszaHo, 110 JOCTIKEHHS MOKa3-
HUKIB CHEKJI-TPEKIHTI exokapiiorpadii 103Bosi€
HabaraTo Kpaiie BUSBISITH JOKIIHIYHI TPOSIBU
cepueBoi HemocTtarHocTi. OmiHka ¢GyHKLIi Ji-
BOro nutyHouka 3a jponomororo STE BusiBuna
CYTTEBE 3HIKCHHS TMO3IOBXKHBOI Aedopmarii B
0a3aJIbHUX TEPEIHBOMY Ta IEPEIHbO-CENTAIb-
HOMY Bimminax (BimmoBimHo -17,24 + 3,01% Ta
15,94 £9,37%) 1 30epexeHHsI JIOKAJIbHOI MO3-
JTOBXHBOI Medopmartii B amikaJbHOMY Ta cepe-
HBOMY CerMeHTax (BiAmoBimHO -26,95 +4,95%
Ta-21,69 + 3,05%). B ninomy ypaxkeHHs 6a3aib-
HUX BIJJIUTIB HAMH BCTaHOBINEHO Y 41,2% xBopux
Ha PA (p <0,05).

3. Ilpu aHami3i KOpESMIMHUX 3B A3KiB MIX
MOKa3HWKaMU aKTUBHOCTI Ta TOPYIICHHSIMU Jie-
¢dopmartii ipu STE BcTaHOBIEHHIT 3BOPOTHHI
3B’S130K MDK Moka3sHukoM DAS28 Ta BepxiB-
koBoto nedopmartiero (API Strain) — r= -0,50
(p =0,06). BctaHoBieHO BUpa)XeH1 KOPEIALIHHI
3B’s13ku Mk mokasHukamu STE Ta pyHKIi0oHaIb-
HOi akTHBHOCTI: iHIekcom HAQ-DI (r= -0,51,
p=0,05) Tta aktuBHicTioO 32 VAS (r = -0,64,
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p =0,01). Takum unHOM, DYHKITIOHATTHHA AKTHB- DiHaHCYBAHHS

HicTb 3a iHIekcoM HAQ-DI ta VAS manu Ginbin dinaHCOBA MiATPUMKA TOCIIIKEHh BUKOHAHA
3HAYHUH 3B 30K 3 JOKJIIHIYHUMU MTposiBaMK ypa- MeauuHuM 1eHTpoM TOB «HoBa miarHoctuka»
KEHHsI ceplls (3a JaHuMHU crheki-Tpekinr exo- (Kuis, Ykpaina).

Kapmaiorpadii), HK cTaHIapTHI GaKkTOpy pU3UKY Kondguikr inTepecin

CEPLIEBO-CY/IUHHUX 3aXBOPIOBaHb. ABTOpH 3asBIISIIOTH TPO BiACYTHICTH KOH-
4. Cran cepig y mamieHTiB 3 PA Moxe Oytn  QuiKTy iHTEpeciB.

OB’ sI3aHUH 3 piBHEM aKTHBHOCTI XBOpOOH Ta ii 3rona Ha nmyOaikaniro

TPHUBAJIICTIO, @ TAKOX 3 PYHKITIOHAIHPHIUM CTAaHOM Bci aBropu ganu 3rogy Ha myOIiKalliio IbOro

narieHTiB. l{e Bka3ye Ha HEOOXiTHICTh YBAXKHOTO  PYKOIIHCY.
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Abstract: patients with RA have an approximately 50% increased risk of cardiovascular events and
cardiovascular death. Cardiovascular diseases lead to a decrease in life expectancy, and the determina-
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tion of the mechanisms of myocardial damage in patients with RA is of great importance for the develop-
ment of methods for the early prevention of heart failure. The aim of our study was to study myocardial
dysfunction using speckle tracking echocardiography (STE) in patients with RA and to find out possible
correlations with the course of the disease and risk factors for cardiovascular diseases. Materials and
methods. 29 RA patients were examined (5 in remission, 17.2%). Rheumatoid factor (RF), the level of
antibodies to cyclic citrullinated peptides (a-CRP), quantitative C-reactive protein (CRP) was deter-
mined in the blood of all patients, and echocardiography and speckle-tracking echocardiography were
performed to determine indicators of longitudinal deformation of the left ventricle. Disease activity was
determined using the DAS2S index (CRP) and other functional and laboratory indicators. The results.
The study of STE indicators is much better than "classical” echocardiography, revealing latent preclini-
cal heart lesions. We established a significant decrease in Global Longitudinal Strain in the basal anteri-
or and basal antero-septal segments (-17.24 + 3.01% and 15.94 + 9.37%, respectively) and preservation
of local strain in the apical and middle segments (respectively -26.95 + 4.95% and -21.69 + 3.05%). In
general, 41.2% of patients with RA had lesions of the basal segments. When analyzing the correlation
between disease activity and deformation in STE, an inverse relationship between the DAS2S index and
apical deformation (API Strain) was established (r = -0.50, p = 0.06). The highest correlations were
found between STE and functional status of disease: HAQ-DI score (r = -0.51, p = 0.05) and VAS activi-
ty (r =-0.64, p = 0.01). Conclusions. Functional activity according to the HAQ-DI score and VAS had a
significantly greater relationship with preclinical manifestations of heart damage (detected by STE) than
standard cardio-vascular risk factors. It is necessary to continue the search for other important factors
that can lead to the formation of heart lesions and are related to both the activity of the disease and the
functional status of patients. It is expedient to conduct comparative studies of STE in RA and coronary
artery disease to clarify the differences in the processes of formation of myocardial damage.

Keywords: Rheumatoid Arthritis, Ventricular Dysfunction, Echocardiography, Global Longitudinal
Strain, Speckle Tracking Echocardiography, DAS28.
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Hosimopgizm rs1799983 rena enoresniaJabHOI CHHTA3M OKCHIY a30TY
Yy XBOPHUX HA HYKPOBMH AialdeT 2 TUIY
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Anomauin: Ha cb0200HIWHIL OeHb YYKPOBULL diabem € 0OHUM 3 HAUNOWUPEHTUUX HeiHpeKYTUHUX
3aX60pH0BAHL NOOUHU RICIA Cepye8o-CYOUHHOI mMa OHKONO2IYHOI namonoeii, sike npuzeooums 00
iH6aniOHOCMI Ma IemanbHux HAcuiokie. Bemanosnenns acoyiayii nonimopgizmy rs 1799983 eena
eNOS 3 pozeumkom ma npoepecy8anHam yyKposozo oiabemy ma nooaivuida OYiHKa iHOUBIO0YaIbHO2O0
2EHEMUYHO20 PUSUKY MAIOMb BAJCIUBE 3HAYUEHHS O] PO3POOKU Oughepenyiliosanozo nioxody 0o
npoginakmuxu ma niKy8aHHs O0anoi namonoii ma il YCKAAOHeHb 6 3ANeHCHOCMI 8I0 CNAOKO8OI
CXUTbHOCMI KOHKpemHo2o nayicuma. Memoto oOocniddcennss 6y10 6UHAYEHHS NOWUPEHOCH
nonimopgismy rs 1799983 cena eNOS y x6éopux na yykposuil diabem 2 muny 3 Heghponamicio ma
BUABTIEHHS MOJICTUBO2O ACOYIAMUBHO20 38 A3KY nepebicy 3aX60PIOGAHHA 3 2eHeMUYHUM Npogiiem
obcmedicenux. Mamepianu i memoou.: 8 npoyeci UKOHAHHA 00CNIONCeHHs obcmediceno 126 xeopux
Ha diabemuuny Heghponamiro, KonmpoavHy epyny ckaanu 20 300posux ocib. [e3okcupuboHykieinosi
KUCiomu uoiianu 3 Kpogi CMAaHOapmHuuM MemoooM 3 BUKOPUCMAHHAM HAbopy peacenmié «Neo-
Prep50» («Heocen», Vkpaina). I'enomunysauns nonimopgizmy rs 1799983 eena eNOS nposoounu
3a mexnonoeieto TagMan i3 3acmocysannam naobopy Taq-Man® Fast Universal PCR Master Mix ma
TagMan® SNP Assay. Cmamucmuunuii anaiiz 2eHemudHux acoyiayiti RPO8OOUBCSL 3 BUKOPUCTAHHAM
npoepamu SNP Stats. Pezyniemamu.: y x6opux Ha yykposuii iabem 2 muny 3 0iabemuyHoro Heqhponamicto
po3nodin cenomunis 6ys nacmynuum: G/G — 63,5 %, G/T— 33,3 % i T/T — 3,2 %. Po3nodin anrenvHux
eapianmie y Oamit epyni cmanosus. anenv D— 80,2 %, anenv T — 19,8 %. B epyni konmponio 3a
pe3vabmamamu Hawo2o 0ocaioxcens G/G eenomun nonimopghizmy rsl1799983 eeny eNOS cmanosus
85,0 %, G/T— 10,0 % i T/T — 5,0 %. Yacmoma 3ycmpiuanvnocmi aneni D 6yna 90,0 %, aneni T —
10,0 %. Ananiz danux 3a oonomozcoro ounauu npocpamu SNPStats npodemoncmpyeas 6ipocioHy
PIBHUYIO Y yacmomi 3yCMpPidaibHOCMI 2eHOMUNie ma aneineti O0Cai0HCYBAH020 NONIMOPPI3MY 8 epyni
X80pux Ha diabemuyHy He(hponamiro 6 NOPIGHAHHI 3 KOHMPOLEeM, WO 8ION0BI0AE OOMIHAHMHIL MOOei
yenaokyeanus BLL 0,31 (0,09-0,99); p = 0,045. Bucnosku: y xeopux Ha OiabemuyHy Hepponamiro
Ppo3noodin eenomunis nonimop@izmy rs 1799983 cena eNOS sionosioas pisnosasi Xapoi-Baiinbepea 6
VCIX 00CHIONHCEHUX 2PYNAx ma CYymmeso He GIOPI3HABCS 810 €BPONELCLKUX NOnyIayiu. Y epyni Xopux
Ha yykposuii diabem 2 muny 3 Hegpponamiero cymapHua yacmoma 3ycmpiuanvrHocmi eenomunie G/T
ma T/T eena eNOS 6yna y 3 paszu binvute, HidC y epyni KOHMPOLIO, WO 00800UMb Oe3nepeuHull 6NIU
T aneni Ha po36UMOK YPadHCeHHs HUPOK 8 OAHIll KO2Opmi NAYIEHMIB.

KurouoBi cjioBa: Hupku, niabetnvyna Hedpomnaris, IyKpOBHA JiabeT, CHHTa3a OKCHUJTY a30Ty, TeHU
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Beryn

IIpobaema 60poTHOM 3 IyKpOBUM JiabeTom
(I1J1) 3 KO)KHUM POKOM CTa€ BCE OUIBII aKTy-
QJIBHOIO JJISi Cy4acHOT MEIUIMHM Y 3B’S3KY 31
CTPIMKHUM 3pOCTaHHIM 3aXBOPIOBAHOCTI Y BChO-
My cBiTi. CyTT€Bi 3MiHH YMOB Ta CIIOCOOY KHUTTS
monert y XXI cromitri moB’s3aH1 3 TINOKIHE3IETO,
CHOXXHMBAHHIM TPOJYKTIB 13 BUCOKHUM BMICTOM
BYIJIEBOJIIB, COJIi Ta TPAHCKHUPIB, YACTI CTPECO-
Bl CHTYaIllii, @ TAKOXX IIKIJJTHMBI 3BUYKH JISKATh B
OCHOBI MiBUIIICHHS MacH Tijla, PO3BUTKY MeTa-
6osiyHoro cunapomy # L[ 2 tuny. Ha ceoron-
HimHiA neHs /] € ogHuM 3 HalmommpeHimmx
HEIH(EKIIMHUX 3aXBOPIOBaHb JIIOJMHU TICISA
CEpPIIEBO-CYIMHHOI Ta OHKOJOTIYHOI IMAaTOJIOrii,
SIKe TIPU3BOAMTH JIO IHBAIITHOCTI Ta JIETAJIbHUX
HACJIIKIB.

Haii6inpma webesmeka I[J], O6e3ymoBHO,
IIOB’s13aHA 3 YCKJIAJHEHHIMM, IO PO3BUBAIOTH-
Csl 3aBASKHM MOTO PYyHHIBHOTO BIUIMBY Ha JIpiOHI
cynuHH. BaxnuBe micue y 1boMy psdy 3aiimMae
niabetnyna Hedponaris (IH), 32 naHumMu pi3HUX
aBTOpiB, po3BUBaeThea y 20-40 % nartiieHTiB Ha
LI (Alicic R.Z. et al, 2017). IH cynpoBomxy-
€TBCS CIEIU(PIUHUM YpaKEHHIM SIK KITyOOUKiB
HUPOK, TaK 1 TyOylIO-iHTEPCTHIIaIbHOI TKaHM-
HU, 1 TPU3BOAUTH JO NMPOTPECUBHOTO 3HMKCH-
Hs QuIbTpamiifHON (QyHKIIT HUPOK Ta PO3BUTKY
TepMiHAJILHOT HUPKOBOI HepocTarHocTi. KimiHiv-
Ho JIH mposiBnsieThess anbOyMiHYpi€ro, apTepi-
ANbHOIO TIMEPTEH3IEI0 1 3HUKEHHSIM IIBHAKOCTI
kiy6oukoBoi ¢insTpanii (LKD) (Shim K. et al,
2020; Giralt-Lopez A. et al, 2020).

Bu3HaueHHs reHeTUYHUX MapKepiB, sIKi 00y-
MOBITIOIOTh TEHETUYHY CXWJIBHICTH JI0 PO3BHT-
ky JAH y xBopux Ha IIJ] 2 Tuny npencrapisioTh
BEJMKUN KIIHIYHUHN 1HTEpPEC 4Yepe3 MOKIUBICTh
MPOrHO3YyBaHHS Nepeliry 3axXBOPIOBaHHS, a Ta-
KO’K BHJIUICHHSI TPYI ITIBUIIEHOTO PU3HKY IIIE
Ha JIOKJIIHIYHOMY €Tarli, KOJI YPaKeHHS HHUPOK
111€ MOXYTb OyTH 3BOPOTHUMH.

CyuacHi JOCTIIKEHHS 3 BUSBICHHS T€HETHY-
HOI JIeTepMIHOBAHOCTI OaraTroakTOpHUX 3aXBO-
proBaHb, Takux sk /IH, 6a3yeTbcs Ha BU3HAYCHHI
MOJIMOP(HUX BapiaHTIB I'eHiB, O1IKOBI MPOIYKTH
eKCTIpeCii SIKUX MOTEHIIHHO MPUHMAIOTh Y4acTh
y TaTOT€HE31 JOCIIIKYBaHOTO 3aXBOPIOBAHHS.

OnmHuUM 3 TaKWX TPOAYKTIB € OKCHI a30Ty
(NO), sixuii Bimirpae BakKJIUBY POJIb Y PETYIIAILIT

ISSN 2786-6661
eISSN 2786-667X

(YHKIIIOHAJIBHOTO CTaHy €HAOTENII0 Ta CyJIUH-
HOTO TOHYCY, y TOMYy 4uciai 1y xBopux Ha L[]
(Monisha B., Vats P., 2014). Bin yTtBOproeTbcst
B OprafisMi IUIIXOM TpaHcdopmMarllii aMiHOKHC-
notu L-apriHiny mija BIJIMBOM (DEPMEHTIB CiMeii-
CTBa LUTOXpOM-P-450-noaibHux remomnpoteiniB
— NO-cunra3z (NOS). EnnorenianbHa cuHTa3a
okcuay a3zoty (eNOS) — onHa 3 cUHTa3 JIIOIUHH,
mo koxyerhcs reHoM NOS3 Tta BigmoBinmae 3a
BupoOiienHss NO B enporemii cynun (Fish, J.E.;
Marsden, P.A.,2006; Sumpio B.E. et al, 2002), Bi-
Jrpae BUpIIaIbHY POJib Y PEryisiii TOHYCY Cy-
IvH, Tiposidepartii KIiTHH, aAre3ii JeHKOIHTIB 1
arperartii tpom6onutiB (Forstermann U., Munzel
T., 2006).

3 MOMEHTY BIAKpUTTS reHa eNOS He npunu-
HSETHCS aKTHUBHUI HAyKOBUU TOIIYK acoriiariit
pi3HUX BapiaHTIB Horo nomaiMopdizMy y XBOpHUX
Ha [/ 2 Tumy 3 HUPKOBOIO Ta CyAUHHOIO MAaTO-
noriero. BcraHoBneHHs acoriariii mommopdiz-
My T€Ha 3 3aXBOPIOBAaHHSIM Ta TOAAJIbINA OI[iHKA
IHIUBIIyaIbHOTO TEHETUYHOTO PHU3HUKY MAalOTh
BKJIMBE 3HAYEHHS IS PO3pOOKH nudepeHIiio-
BaHOTO MiAXOMY 0 MPO(ITAKTUKH Ta JIIKyBaHHS
JaHO1 MmaToNorii Ta ii yCKiIaJHEeHb B 3aJI€KHOCTI
BiJl CIIaJIKOBOi CXMJIBHOCTI KOHKPETHOTO Malli€H-
Ta. ToMy B 1aHU# Yac OJHUM 3 HAWOLIBII TPOTpe-
CHUBHHX IIAXOMIB € po3poOKa cTparerii paHHbOT
JIarHOCTUKH, MPOTHO3YBaHHS Ta MPEBCHTHBHOI
Teparii XBOpoOH 3 BUKOPUCTAHHSIM TCHETUIHHX
MapKepiB.

Mera

Busnauenns mommpeHocTi nommopdizmy s
1799983 rena eNOS y XBOpHUX Ha IIYKPOBHH [Ii-
abet 2 Tumy 3 HedpomaTiero Ta BUSABICHHSI MOXK-
JUBOTO aCOIIaTUBHOTO 3B’S3KY Mepediry 3axBo-
PIOBaHHA 3 TEHETUYHUM NpodiseM 00CTEKEHUX.

Marepiaau i meToau

JlocnipKkeHHsT POBOIMIIMCH Yy BIJAUI TPO-
¢dimakTUKH Ta JKyBaHHS XBOpOO HHUPOK TIpHU
KOMOPOIAHMX cTaHax Ha 0a3i KIIHIYHOTO BiJIi-
JICHHsI TiNepTeH31 Ta 3aXBOprOBaHb HUPOK Y
«Hartionanpauit iHCTHTYT Tepanii iM. JI.T. Mamnoi
HAMH VYxpaian». JlocmimkeHHs BUKOHAHI 3T1]1-
HO MDKHApOAHUX CTAHJAPTIB LIOJO MOTOHKEHOT
y4acTi 00CTEKEHHUX, €TUYHOI CKIAJ0BOI BUKO-
HAHHS JOCTIKEHB Ta B3ATTS Oiomarepiany.

B nporuieci BuKoHaHHSI 1OCIIKEHHST 00CTe-
keHo 126 xBopux Ha JIH. KoHTponbHy rpymny
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ckianu 20 3mopoBux 0ci6. Kpurepisimu BUKITIO-
YeHHS 3 JOCHIKeHHs Oynu: Bik MeHie 18 po-
KiB, BariTHICTh, LIJ] 1 Tumy, ypomkeHi anomantii
CEYOBMBIIHMX NUISAXIB 1 HUPOK, TepMiHaAIbHA
HUpPKOBAa HEIOCTaTHICTh, CEpIieBa HEI0CTaT-
Hicth -1V cragiit (NYHA), roctpuii indapkr
MioKapay, iH(EeKITiHI Ta Ba)KKl 3arajibHi Mpo-
LIECH, OHKOJIOTIYHI 3aXBOPIOBAHHS, HEKOHTPO-
JIbOBaHI XBOPOOHW KPOBi, BaXKKa MaTOJIOTIs Tie-
YIHKH.

J1e30KcupruOOHYKIIETHOBI KUCIIOTH BN
3 KpOBI CTaHIApTHUM METOJOM 3 BHKOPHCTaH-
HAM Habopy peareHTiB «NeoPrep50» («Heo-
reH», YKpaiHa) 3riIHO 1HCTPYKLii BHPOOHHMKA.
I'enotumyBanns nmomimopdizmy rs 1799983 rena
eNOS npoBoamiu 3a TexHonoriero TagMan (ain-
nenb-crernudivyHa mojgiMepa3Ha JIAaHIFOroBa pe-
aKIis 3 JETEKII€l0 pe3ylbTaTy B pealbHOMY
yaci) 13 3actocyBaHHsM Habopy Taq-Man® Fast
Universal PCR Master Mix ta TagMan® SNP
Assay. Amrurigikaliito MpOBOJWIM 3a JIOMOMO-
roto «Cucremu aerekuii npoxaykris ITJIP B pea-
neHOMY "aci CFX96 Touch (BioRad, CIIIA). JTns
aJIeNbHOT AUCKPUMIiHALI] BUKOPUCTOBYBAJIH MPO-
rpamHe 3abe3neduenHss CFX Manager Software
(CHIA).

Craructuyny 0OpOOKy TPOBOAMIM 3 BH-
KOpHCTaHHSM TakeTiB mporpam IBM®SPSS®
Statistics 23.0. CratucTUYHMI aHaji3 reHeTUY-
HUX acolliamiid TPOBOAUBCS 3 BUKOPUCTAHHSIM
nporpamu SNP Stats. JlocToBipHICTh pi3HHII Y
PO3MONiIl TEHOTHUIIB Ta ayened moixiMopdizmy
rs 1799983 rena eNOS Mix TpynamMu XBOpPHUX Ta
KOHTPOJIEM OILIIHIOBAIM 33 KPUTEPIEM ¥* 3 BUKO-
PUCTAHHSM MYJIBTHUIUIIKATUBHOI, 3arajibHOi Ta
anuTuBHOI (TecT Koxpana-Apmitamka) Moaenei.

Pe3yabTaru

Po3nozin reHorumniB Ta anenei momimMopdiz-
My Alu I/D reny ACE Gyno npoaHai30BaHO Y
126 ob6crexenux xBopux Ha JIH. KontponbhHy
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rpyny ckianu 20 310poBUX 0Ci0, y SKUX BHSB-
neHo HociictBo G/G monimMopdizmy rera eNOS
(n =17); G/T nmonimopdizmy rena eNOS (n = 2)
ta T/T nonimopdizmy rena eNOS (n = 1).

SIk ToKazamu pe3yNbTaTH  MOJEKYJISIPHO-
TeHETHYHOTO JOCIiKEHHS, PO3MO/ILJ TeHOTUIIIB
nosiMophizmy 1s 1799983 (G894T, Glu298Asp)
reHa eNOS 3HaxoquBCs y piBHOBa31 Xap/i-Baiin-
Oepra B yciX JOCHTIDKEHUX Tpynax (Taom. 1).

Taomuus 1. PisnoBara Xapi — BaitnOepra
(3HaYCHHS D)

. .| Xsopi Bei
Ionimopgizm Ha JTH Lz JOCJiTKEeHHS
eNOS 078 | 0,5 !

Po3mofin  TEHOTHIIB B OOCTEXKECHHX HAMH
rpynax (tabmn. 2), OyJo MOpIBHSHUM 3 JaHUMU
1000 Genomes Project Phase 3 (1000 Genomes
Project Phase 3, www.internationalgenome.org).
VY 6a3y manux 1000 Genomes ajsi BU3HAUCHHS
YaCTOT reHOTHITIB rmoiMopdizmy rs1799983 rena
eNOS 6yno 3amydeno 2504 mronuau. MakopHuUit
romo3uronuii renotun G/G BuszHavascs y 69,4%
MAIi€eHTIB (32 JAHUMH HAIIOTO JOCIHIKCHHS —
66,4%), rereposurota G/T —y 25,0% (y Hamux
nocmimkerasx — 30,0%), MiHOpHa TOMO3HWToTa
T/T — 4,6% (y Hamux gochipkeHHsx — 3,5%).
TakuM YMHOM, HalIl pe3yJabTaTH MOBHICTIO Bij-
MOBIJIAIOTh YacTOTaM HAaBEICHHM Yy TCHETHYHIN
6a3i 1000 Genomes.

[IpoBeneHO TOPIBHSHHS PO3MOALTY — alie-
JB JOCHKYyBaHOTO momiMopdizmy rs1799983
reHy eNOS cepen ycix mamieHTiB (Tadm. 2) 3 na-
HUMHU reHeTHyHol Oa3u gaHux 1000 Genomes
(5008 mocmimkeHb): MaxkopHa anenb G BHU3Ha-
ganacs y 82,4% marieHTiB (B HAIIOMY JOCIi-
mkeHHi — 81,5%), MyTaHTHa MiHOpHA anenb T —
y 17,6% (3a Hamumu gaaumu — 18,5%). Takum

Tadmuus 2. YactotHuii posnofin aneneit momimopdizmy reny eNOS

I'enotunu, % Yacrora 3ycTpivaabHocTi, %o
I'pyna
G/G G/T T/T G T
XBopi Ha JIH 63,5 33,3 32 80,2 19,8
KonTpons 85,0 10,0 5,0 90,0 10,0
Bci gocmimkenus 66,4 30,1 3,5 81,5 18,5
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YUHOM, HaIlll Pe3yIbTaTH 1100 PO3IOALTY aJieiiB
nomimopdizmy G894T rena eNOS Takox BiAmo-
Bimanu iHopmarii y 6a3i 1000 Genomes.

VY xBopux Ha LIJ] 2 Tuny 3 IH po3smozin re-
HotuniB Oy HactynHuMm: G/G — 63,5 %, G/T —
33,3 % i T/T — 3,2 %. Po3noxin aneapHUX Bapi-
aHTIB B JIaHil TpyIi cTaHOBUB: aneins D— 80,2 %,
anens T — 19,8 % (Tadm. 2).

B rpymi KoHTpoOmIO 32 pe3ynbTaraMu Hamlo-
ro pocmipkeHHss G/G reHotun mnoiimMopgizmy
rs1799983 reny eNOS cranoBuB 85,0 %, G/T —
10,0 % 1 T/T — 5,0 %. YacToTra 3ycTpidyaabHOCTI
aneni D Gyna 90,0 %, anemi T — 10,0 % (Tabmn. 2).

AHani3 aHuX 3a JIOMOMOIOI0 OHJIAHH Ipo-
rpamu SNPStats nponeMOHCTpyBaB BIpOTiIHY
PI3HUIIIO Y YaCTOTI 3yCTPiYaJIbHOCTI T€HOTHUIIIB
Ta ajesel T0CIiHKyBaHOTO MOIIMOp(i3My B Tpy-
i xBopux Ha JIH B OpiBHSHHI 3 KOHTPOJIEM, IO
BI/IMIOBI/Ia€ TOMIHAHTHIA MOJEN yCHaJAKyBaHHS
BIII 0,31 (0,09-0,99); p = 0,045 (tabm. 3).

SIK BHOHO 3 HaBeneHUX B TaOuIi 3 JaHMX,
B rpym xBopux Ha I/l 2 tumy 3 JIH wacrora
3yctpivanbHocTi reHorumniB G/T a6o T/T rena
eNOS Oyna y 3 pa3u Ouiblie, HiX Y TpyIi KOHTP-
OJI10, 1110 JOBOJUTH Oe3nepeunuii BmuB T aneni
Ha PO3BUTOK 3aXBOPIOBAHHS.

OO0roBopeHHs1

Yucnenni myOumikallii BKa3yloTh Ha BaKJIHBY
posb noniMopdizmy rs1799983 reny eNOS Ha
po3Butok [J] 2 Tumy. Tabatabaei-Malazy O. Ta
criiBaBTOpH MpoanaizyBaym 4795 xsopux Ha [1]]
Ta 3805 KOHTPOJBHHUX BHITAJIKH TiACYMYyBaBIIN
BJIACHI JOCHIDKEHHS Ta YOTUPHU METa-aHali3H,

ISSN 2786-6661
eISSN 2786-667X

110 JTO3BOJIMJIO JOBECTH IIO3UTHUBHHUH 3B’ SI30K IO-
aimopdizmoma 151799983 rena eNOS 3 po3BHT-
koM 3axBoproBanHs (Tabatabaei-Malazy O. et al.,
2017).

B 2009 p. Zintzaras E. et al. onmy6nikyBanu
pe3ynbTatd MetaaHanizy mnoniMoppizmy G894T
(Glu289Asp) y 7401 xBoporo Ha JIH mopiBHSHO
3 8046 marieHTaMu KOHTPOJIBHOI rpymu. Pe3yb-
TaTH BUSBUJIM 3HAYUMY acCOIliaIliio moaiMopdis-
My G894T reny eNOS 3 Bupaxenorw JIH y oci6
3 /I 2 Tumy B Cxigniit Asii (Zintzaras E. et al,
2009).

3a pe3ynbTaTaMy €rUIeTChKOTO A0CIiIKEHHS
El-Lebedy D. BcTanoBieHo, 110 HasBHICTb MYy-
tanTHOi aneni T B 3,07 pa3u 30iblnyBaia pu3uk
po3Butky LI/] 2 Tuny ta B 3,08 pazu pusuk BU-
HUKHEHHS CEPLEBO-CYIMHHUX YCKJIaIHEHb Yy i€l
kareropii xBopux (El-Lebedy D., 2018). Taxox
JUTSL XBOPUX KUTANCHKOI MOMYJIsIii XaH okazaHa
3HaYylla PI3HUILS Y PO3MOJUIT MYTaHTHOI ayeni
T momimopdizmy 151799983 rena eNOS ta BcTa-
HOBJICHHH 3B’s130K mosiMopdizmy 3 11 2 Tumy
(LiJ.Y. et al. 2015). Cepen inaificbkoi momysmsiii
xBopux Angeline T. Ta cniBaBropu (Angeline T.
et al.,, 2011) mpuBenu gaHi MO0 acoriarii mo-
aimopdizmy G894T ta L/l — myTaHTHUII TeHO-
tun (GT/TT) 3ycTpivaBcs B 7,2 pa3a yacTime y
MAIIEATIB 3 JOCTKYBAHOO MATONOTIEr0, HIXK B
KOHTPOJIBHIN TPyTi.

BucnoBku

VYV xBopux Ha JIH po3monaii TeéHOTHMIB TIO-
aimopdismy rs 1799983 rena eNOS BianoBinas
piBHOBa31 Xapai-BaitnOepra B ycix 10CTiIKEHUX

Tadmuus 3. [Tonimopdizm rena eNOS y xBopux Ha JIH Ta y rpyni KOHTpoIto

Moneanb XBopi IH (n | KonTtpoan B

yemameypamma | Looo A =126) (n = 20) (95% 1) P IKA | PXB

KonominanTHa G/G | 80(63,5%) | 17(85,0%) 1,00
GIT | 42(333%) | 2(10,0%) | 022(0,05-1,02)| 0,07 | 1173 | 1263

/T 4(3,2%) 1(5,0%) | 1,18 (0,12-11,20)

JloMiHaHTHa G/G | 80(63,5%) | 17 (85,0%) 1,00
0,045 | 116,6 | 122,6

G/T-T/T | 46(36,5%) | 3(15,0%) | 0,31(0,09-0,99)

P G/G-G/T | 122 (96,8° 19 (95,0° 1,00
criechBHa (06.8%) 03,0%) ’ 0,69 | 1205 | 1265

/T 4 (3.2%) 1(5,0%) | 1,61(0,17-15,14)

Haz-zomi G/G-T/T | 84 (66,7° 18 (9,0° 1,00
VIAOMIHAITHa (66,7%) 0.0%) 0,021 | 1153 | 1213

GIT | 42(33,3%) | 2(10,0%) | 0,22(0,05-1,00)
Jlor-agutuBHA - - 0,45 (0,15-1,32) 0,11 118,1 124,1
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Abstract: Nowadays diabetes mellitus is one of the most common non-communicable human dis-
eases after cardiovascular and oncological pathology, leading to disability and death. Establishing the
association of the rs1799983 polymorphism of the eNOS gene with the development and progression of
diabetes mellitus and further assessment of individual genetic risk is important for the development of a
differentiated approach to the prevention and treatment of this pathology and its complications, depend-
ing on the hereditary predisposition of a particular patient. The purpose of the study was to determine
the prevalence of the rs 1799983 polymorphism of the eNOS gene in patients with type 2 diabetes mellitus
with nephropathy and to identify a possible association between the course of the disease and the genetic
profile of the subjects. Materials and methods: 126 patients with diabetic nephropathy were examined
during the study, and the control group consisted of 20 healthy individuals. Deoxyribonucleic acids
were isolated from blood by the standard method using the NeoPrep5(0 reagent kit (Neogen, Ukraine).
Genotyping of the rs1799983 polymorphism of the eNOS gene was performed by TagMan technology
using the Tag-Man® Fast Universal PCR Master Mix and TagMan® SNP Assay. Statistical analysis of
genetic associations was performed using the SNP Stats program. Results: in patients with type 2 dia-
betes mellitus with diabetic nephropathy, the distribution of genotypes was as follows: G/G — 63.5 %,
G/T—-33,3 %1 T/T - 3,2 %. The distribution of allelic variants in this group of patients was as follows:
G allele — 80.2%, T allele — 19.8%. In the control group, according to the results of our study, the G/G
genotype of the rs1799983 polymorphism of the eNOS gene was 85.0%, G/T — 10.0% and T/T — 5.0%.
The frequency of the D allele was 90.0%, and the T allele was 10.0%. Data analysis using the online
program SNPStats demonstrated a significant difference in the frequency of genotypes and alleles of the
studied polymorphism in the group of patients with diabetic nephropathy compared with controls, which
corresponds to the dominant model of inheritance of the HR 0.31 (0.09-0.99); p = 0.045. Conclusions:
in patients with diabetic nephropathy, the distribution of genotypes of the rs 1799983 polymorphism of
the eNOS gene corresponded to the Hardy-Weinberg equilibrium in all studied groups and did not differ
significantly from European populations. In the group of patients with type 2 diabetes with nephropathy,
the total frequency of G/T and T/T genotypes of the eNOS gene was 3 times higher than in the control
group, which proves the undeniable influence of the T allele on the development of kidney damage in this
cohort of patients.

Keywords: Kidney, Diabetic Nephropathies, Diabetes Mellitus, Nitric Oxide Synthase, Genes
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Study of the effect of different drug treatment strategies
in patients with hypertension
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Abstract: fixed combinations of antihypertensive medications can improve blood pressure (BP) con-
trol, reduce complications and increase life expectancy. The objective of our study was to analyze the
efficiency of fixed, free and not traditional combinations of antihypertensive medications in the man-
agement of patients with arterial hypertension. 396 patients with hypertension with various degrees of
its severity were examined. The inclusion criteria were the age of patients older than 18 years and the
level of office BP greater than 140/90 mm Hg. Patients were in three observational groups. traditional
free combinations, traditional fixed combinations, and not traditional free combinations. 91 patients
received an unfixed combination of ramipril and hydrochlorothiazide. 132 patients received an unfixed
combination of metoprolol-retard and hydrochlorothiazide. 50 patients were assigned to group with
studying the effect of fixed traditional double and triple combinations of antihypertensive medications.
The last 123 patients with hypertension comprised the group of studying the effect of dihydropyri-
dine and non-dihydropyridine calcium blockers on the degree of BP reduction and the development
of adverse events. The use of metoprolol-retard 100-300 mg per day in patients with mild to moderate
hypertension provided a significant decrease in office BP: SBP/ DBP — 32/18 mm Hg, heart rate (HR) —
18 bpm, ABPM: 24SBP/DBP — 21/13 mm Hg and HR — 7 bpm. Achievement of the target BP 93.6%
office BP and in 84,9% — ABPM. The use of ramipril 10 mg in combination with hydrochlorothiazide
25 mg in patients with mild and moderate arterial hypertension provided a reliable reduction of both
office SBP/DBP — 36,6/17,2 mm Hg and ABPM 24SBP/DBP — 18,9/7,0 mm Hg. The prescribed mono-
therapy of lercanidipine 20 mg or a low-dose combination of lercanidipine 10 mg and diltiazem 120
mg were most effectively tolerated treatment. Combined treatment based on lercanidipine and diltiazem
had similar efficiency as treatment based on monotherapy with lercanidipine, according to both office
and ABPM measurements. Patients taking fixed triple combination of valsartan/hydrochlorothiazide/
amlodipine had decrease 24SBP/DBP — 23.8/20.7 mmHg (p<0,05). This improvement of BP on this
combination was also observed during the day and night period — 27.4/22.6 mmHg and 20.5/18.2 mm
Hg, respectively (p<0.05). Achieved the target blood pressure during ABPM was 77.3% in the group of
fixed double therapy valsartan/amlodipine and 95.2% in the triple combination valsartan/amlodipine/
hydrochlorothiazide. The triple fixed combination of valsartan/ hydrochlorothiazide /amlodipine was
the most effective in lowering blood pressure according to data of office measurement and 24 hours
monitoring. It contributed to the achievement of target blood pressure levels at office measurement —
95.7% and at ABPM — 95.2%.
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Introduction

Treatment of arterial hypertension (AH)
is one of the most important issues of modern
cardiology. This is due to the high prevalence
of hypertension in Ukraine, as well as a large
number of its complications. Since the discovery
of propranolol, beta-blockers have widely entered
the practice of treating cardiovascular diseases,
including hypertension (Kjekshus, 1988; Task
Force Members for 2013 ESH/ESC Guidelines,
2013).

The use of beta-blockers has a beneficial
effect to sinus tachycardia and supraventricular
arrthythmias, coronary heart disease, heart failure
(HF) etc. (Luomanmaéki et al., 1992; Task Force
Members for 2013 ESH/ESC Guidelines, 2013).
Beta-blockers mainly suppress the effects of the
sympathetic nervous system. Its activation causes
peripheral vasoconstriction and reduces kidneys
sodium excretion, which in turn leads to an increase
in volume and pressure within heart ventricles.
Today, there are enough prospective multicenter
studies on the proven effectiveness of beta-blockers
on hypertension. Metoprolol succinate has a long
period of half-life, which allows to prescribe it
once a day.

Multicenter  studies ~ CAPPP, STOP-
Hypertension-2, ALLHAT showed that ACE
inhibitors in patients with hypertension are as
effectiveinreducing mortality from cardiovascular
pathology as thiazide diuretics and beta-blockers
(ALLHAT Officers and Coordinators for the
ALLHAT Collaborative Research Group, 2002;
Hansson, 2000; Hansson, et al., 1999). The last
two named groups of antihypertensive drugs
have proven ability to improve cases (Task Force
Members for 2013 ESH/ESC Guidelines, 2013).
Long-term therapy with ACE inhibitors reduced
the incidence of new cases of diabetes mellitus
(DM) (CAPPP, HOPE) (Hansson, et al., 1999;
Sleight, 2000; Task Force Members for 2013
ESH/ESC Guidelines, 2013). The HOPE trial
evaluated the clinical effectiveness of using ACE
inhibitors in preventing vascular catastrophes
in patients with cardiovascular diseases and

reducing a high risk of complications in cases of
preserved left ventricle (LV) systolic function.
For 4.5 years, patients received ramipril at a
dose of 10 mg/day or placebo in addition to
therapy by aspirin, beta-blockers and calcium
channel blockers. The addition of ramipril to
such therapy reduced the combined incidence
of cardiovascular death and nonfatal myocardial
infarction (MI) and stroke compared to placebo
by 19%, including cardiovascular death by 26%,
MI by 20%, accompanied by a reduction in total
mortality by 17% and the risk of developing HF
by 22% (Task Force Members for 2013 ESH/
ESC Guidelines, 2013).

Accordingto current guidelines for the treatment
of hypertension, most patients require two or more
antihypertensive medications to achieve target BP
levels (Task Force Members for 2013 ESH/ESC
Guidelines, 2013). Such conclusions were made
because of the results of large clinical studies that
demonstrated the necessity for combined therapy
(Matsui et al., 2009; Philipp et al., 2007; Sison,
Assaad-Khalil et al., 2014; Task Force Members
for 2013 ESH/ESC Guidelines, 2013). The fixed
combination reduces the number of pills a patient
has to take and by that improves its compliance.
A meta-analysis of 9 studies that compared the
use of a fixed combination with monotherapy in
the treatment of patients with diabetes mellitus
(DM) and AH showed improvement in 26% of
compliance to treatment with fixed combination
(Pogue et al., 2009; Sawada et al., 2009).

Aim

The objective of our study was to analyze
the effectiveness of fixed, free and not traditional
combinations of antihypertensive medications in
the treatment of patients with AH.

Materials and methods

396 patients with AH with various degrees of
severitywereexamined. Theinclusioncriteriawere
the age of patients older than 18 years and the level
of office BP greater than 140/90 mm Hg. Patients
were in three observation groups: traditional free
combinations, traditional fixed combinations,
and not traditional free combinations. 91 patients
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received an unfixed on the effect on lowering
blood pressure, tolerability and side effects
combination of ramipril and hydrochlorothiazide.
132 patients received an unfixed on the effect on
blood pressure, tolerability and development of
adverse reactions combination of metoprolol-
retard and hydrochlorothiazide. 50 patients were
assigned to group with studying the effect of
fixed traditional double and triple combinations
of antihypertensive medications. The last
123 patients comprised the group of studying
the effect of free not traditional combination
dihydropyridine  and  non-dihydropyridine
calcium channel blockers (CCB) on the degree
of BP reduction and the development of adverse
reactions. Exclusion criteria were patients older
than 80 years, with HF more severe than NYHA 11,
a permanent form of atrial fibrillation, stroke, MI,
mental disorders, cases of anaphylactic reactions
to therapy components in the past 6 months.

All patients underwent office BP measurement,
ambulatory 24 hours blood pressure monitoring
(ABPM) and a biochemical blood test.

Statistical analysis

Statistical processing of the results was
made after creating databases in Microsoft Excel
systems. The mean numbers of examined patients
were determined using the analysis package in
the Microsoft Excel system. All other statistical
calculations were performed using the SPSS 21.0.
The normality of the ranges was determined using
the Shapiro-Wilk test. With a normal distribution
the reliability of the difference in means at the stages
of treatment was determined using a paired sample
test. The reliability of the difference between
groups was determined using an independent
t-test for means after determining the nature of the
distribution of measurements. The efficiency in
groups and the difference in groups by distribution
of presence of one or another characteristic were
evaluated by a dichotomous variable with using
the x2 criteria.

Results

396 patients with hypertension were
examined. We conducted a study of the
antihypertensive effectiveness of metoprolol-
retard used as monotherapy or combination with
hydrochlorothiazide and ramipril as monotherapy
or in combination with hydrochlorothiazide to
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identify the most effective combinations in the
treatment of hypertension and its use in the further
treatment of patients with hypertension. The use
of the retard form of metoprolol in patients with
mild and moderate hypertension once a day for
8 weeks with sufficient antihypertensive efficacy
had good tolerability and safety. According to
ABPM data, it allowed effective reducing level
of BP during the day. With the use of the such
therapy a significant decrease in both maximum
of systolic blood pressure (SBP) and degree of
its increase in the morning hours was observed.
The use of long-acting metoprolol in a dose of
100-300 mg per day in patients with mild and
moderate hypertension provided a significant
decrease in office SBP — by 32 mm Hg, diastolic
BP (DBP) — by 18 mm Hg, HR — by 18 bpm,
as well as 24SBP/DBP — by 21/13 mm Hg and
HR — at 7 bpm. (Table 1). First results were
presented earlier (Sirenko & Rekovets, 2006).
In patients with mild to moderate AH, long-
acting metoprolol in a dose of 100-300 mg (alone
or in combination with hydrochlorothiazide)
contributed to the achievement of the target BP
in 93.6% of patients — office measurement, and
84,9% of patients according to ABPM. There was
a significant decrease in the variability of SBP
and DBP according to ABPM during treatment
with long-acting metoprolol, as well as percent
time elevation (PTE) and hyperbaric area index
(HBI), mean 24-hours period BP, mean day
and night BP. (Table 2). Therapy with long-
acting metoprolol (alone or in combination with
hydrochlorothiazide) was safe and well tolerated
by patients. The use of long-acting metoprolol
once a day in patients with mild and moderate
hypertension provided a reliable and equable
decrease in SBP and DBP throughout the day,
including the morning hours. It contributed to a
reliable decrease in the maximum level of SBP
by 29 mm Hg (p<0.001) and the degree of its
increase in the morning hours from 60.9 = 1.9 to
50.5 + 1.7 mm Hg (p<0.05). The dynamics of the
decrease in the rate of maximum SBP increase in
the morning hours (11.21 £0.85and 11.15 + 1.02)
was unreliable. The absence of a decrease in the
speed of the morning blood pressure rise in our
study can be explained by the fact that the its
initial mean value was not high.
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Table 1. Dynamics of mean office SBP, DBP and HR during taking metoprolol-retard both
monotherapy and in combination with hydrochlorothiazide (M + m).

Initiation 10 days 20 days 30 days 60 days
SBP, mm Hg 161,4+0,9 143,1 +£1,2* 135,3 £ 1,0* 130,9 £ 0,9* 129,4 +0,7*
DBP, mm Hg 97,5+£0,7 86,7 £ 0,9* 83,2+ 0,7* 81,3 +0,6% 79,2 £0,5%
HR, bpm 82+1,2 70,5 £ 0,9* 67 £0,8% 65,1 £0,7* 63,8+ 0,6*

Notes: * — reliability of difference between groups P<0,05; SBP — systolic blood pressure, DBP — diastolic blood
pressure, HR — heart rate, bpm — beats per minute.

Table 2. Dynamics of numbers of ABPM BP and HR during raking metoprolol-retard (M + m)

Indicator Measurement units Initially n=118 After 60 days n=118
24SBP mm Hg 1454+ 1,2 1242 +1,04*
24DBP mm Hg 86,9+1,1 74,1 +£0,82%
24HR bpm 75,7+0,9 68,4 +0,76*
24SBP SD mm Hg 16,3+0,4 12,4 £ 0,34*
24DBP SD mm Hg 13,3+0,3 13,3+1,74
24SBP DI % 10,6 £ 0,6 10,0+ 0,6
24DBP DI % 15,4 +0,7 15,2 +0,77
24SBP Hldx % 66,3+1,9 26,2+2,11*
24DBP HIdx % 46,5+2.5 18,8 +1,82*
24SBP Hlpt mm Hg x h. 302,6 £17,9 79,8 +£9,86*
24DBP Hlpt mm Hg x h. 140,7 £ 11,6 39,0 £4,7*
Day SBP mm Hg 149,9 + 1,2 127,3 £1,12%
Day DBP mm Hg 90,2+ 1,1 78,1 £0,83%*
Day HR bpm 79,6 1,0 72,2+ 0,77*
Day SBP SD mm Hg 16,1 +£0,4 12,2 £0,24*
Day DBP SD mm Hg 12,6 £0,3 10,5 +0,3
Day SBP Hldx % 64,5+2,1 22,0+2,18*
Day DBP Hldx % 49,7127 18,6 £ 1,79*
Day SBP Hlpt mm Hg x h 277,4+£173 65,0+9,21*
Day DBP HlIpt mm Hg x h 151,9+12,3 41,4 +£5,62%
Night SBP mm Hg 1354+1,5 114,6 £ 1,17*
Night DBP mm Hg 774+1,2 65,8 £0,88%*
Night HR bpm 68,4+0,9 62,9 +0,84*
Night SBP SD mm Hg 142 +0,4 11,1 +0,31*
Night DBP SD mm Hg 11,4+£0,3 9,1£0,3
Night SBP Hldx % 70,2 +23 32,9 +2,55%
Night DBP Hldx % 39,1+£2,8 17,3 £2,06*
Night SBP Hlpt mm Hg x h 3222 +25,1 96,0 + 12,63*
Night DBP Hlipt mm Hg x h 107,2+ 12,2 34,2 +£4,53%

Notes: * — reliability of difference between groups P<0,05, 24 — measured throughout full 24 hours period,

Day — measured throughout day, Night — measured throughout night, SBP — systolic blood pressure, DBP —
diastolic blood pressure, HR — heart rate, SD — standard deviation, bpm — beats per minute, HIdx — percent time
BP elevation, HIpt — hypertonic area index.
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The use of ramipril (10 mg) in combination
with hydrochlorothiazide (25 mg) in patients
with mild and moderate hypertension provided a
reliable reduction of both office SBP/DBP — by
36,6/17,2 mm Hg, and also 24SBP/DBP — by
18.9/7.0 mm Hg respectively (P<0.001) (Table 3).
In patients with mild and moderate hypertension, the
target BP was reached in 85.7% of cases according
to office measurement data, and in 74% of cases
according to ABPM data. According to the ABPM
data there was a significant decrease in HIdx and
Hlpt for SBP and DBP, both during the 24 hours
period and during the day and night periods,
during treatment with ramipril in combination with
hydrochlorothiazide. First results were presented
earlier (Sirenko, Andriyevskaya, et al., 2007).

We used a fixed-combination study to identify
the efficacy of hypertension treatment and
exploration of its effect on BP. 50 patients with
moderate and severe hypertension were included in
the study. The mean age of the patients was 54.9 +
1.8 (in range 25-75) years. The mean body weight
was 92.4 + 2.6 kg. The average body mass index
(BMI) was 31.2 + 0.7 kg/m?*. The mean numbers of
office SBP and DBP at the beginning of the study
were 161.7 + 1.8 mm Hg and 98.5 + 1.4 mm Hg
respectively. The mean HR was 70.7 £ 1.4 bpm.
Initially, 25 patients (50%) received a double fixed
combination of valsartan/amlodipine 5/160 mg
once a day and 25 patients (50%) received a
triple fixed combination of valsartan/amlodipine/
hydrochlorothiazide at a dose of 5/160/12.5 mg
once a day. First results was presented earlier
(Rekovets, Sirenko, Torbas, Kushnir, & Primak,
2020).

During taking valsartan/amlodipine therapy
the decrease in office SBP at the 1 month,
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2 months, and 3 months was 19, 34 and 35 mm Hg
respectively, p<0.05 for all values. During taking
triple combined therapy of valsartan/amlodipine/
hydrochlorothiazide, the reduction of office SBP
at the 1 month, 2 months, and 3 months was 15,
34, 42 mm Hg respectively, p<0,05 for all values.
In the group of taking double therapy, the target
office BP was achieved in 90.9% of patients,
in the group of taking triple combination —
in 95.7% of patients. While we analyzed the
dynamics of BP during ABPM in patients taking
the double combination of valsartan/amlodipine
in comparison with the triple combination of
valsartan/amlodipine/hydrochlorothiazide, — we
found a reliable significant decrease in ABPM
SBP/DBP during taking valsartan/amlodipine
therapy — 18.0/16.1 mm Hg, (p<0,05) and during
the day and night periods — 19.4/17.8 mm Hg
and 17.0/12.1 mm Hg, respectively, p<0,05
for all values. More prominent findings were
observed during taking triple combined therapy of
valsartan/amlodipine/hydrochlorothiazide. Thus,
the reduction of ABPM SBP/DBP after 3 months
of therapy was 23.8/20.7 mm Hg, and the
reduction of BP during the day and night periods
was 27.4/22.6 mm Hg and 20.5/18.2 mm Hg,
respectively, p<0.05 for all values (Figure 1).

Achieving the target BP level during ABPM
was 86% in the group as a whole. In the group
of taking dual therapy valsartan/amlodipine, the
achievement of target ABPM BP was 77.3%. In
the group of taking triple combination valsartan/
amlodipine/hydrochlorothiazide - 95.2% of
patients. Therefore, the triple fixed combination
was more effective in reducing BP at office
measurement and at ABPM after 3 months of
treatment.

Table 3. Dynamics of office BP during taking ramipril
(M +m), (n=91)

Initiation 1 day 14 days 30 days 60 days
SBP, 163444096 | 165414098 | 145864097 | 13627+ 1,05% | 128,79 +0.82%
mm Hg
DBP, 9570+ 1,16 | 9642+ 1,18 | 86.63+0,75% | 82.98+073* | 7921+ 0,58*%
mm Hg
bH;’] 7428 + 0,71 7469+0,68 | 7149+072% | 7020+0,76% | 71,04+ 0,78*

Note: * — difference is reliable compared with first day of observation P<0.001.
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Dynamics of BP during ABPM

Val/Aml Val/HZTZ/Aml
SAP 3 months SAP 3 months

Val/Aml
DAP 3 months

Val/HCTZ/Aml
DAP 3 months

-10

-15

-20

-25

W24 h. Night
* — p<0,05 compared with initiation of treatment

Figure 1. Dynamics of ABPM BP during
taking fixed double or triple combination of
antihypertensive medications valsartan/amlodipine
(Val/Aml) and valsartan/hydrochlorothiazide/
amlodipine (Val/HCTZ/Aml).
Notes: BP — blood pressure, ABPM — ambulatory
24 hours blood pressure monitoring, SBP — systolic
blood pressure, DBP — diastolic blood pressure.

Day

123 patients with mild and moderate
hypertension (mean level of SBP/DBP
149.12/91.92 £+ 1.42/0.93 mm Hg) were included
in group of defining influence of free not
traditional combinations of dihydropyridine and
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non-dihydropyridine CCB (Table 4). Patients
were divided into six groups. A total number of
102 patients (59 men, 43 women) underwent
complete initial and followed-up examination
during taking therapy. The mean age of the
patients was 52.37 = 0.97 years, the mean duration
of hypertension was 5.49 + 0.30 years, and the
treatment period was 1 month. According to
office  BP measurement, combined treatment
based on lercanidipine and diltiazem was as
effective as treatment based on monotherapy with
lercanidipine or diltiazem respectively. In the
group of taking diltiazem 240 mg, office SBP/DBP
significantly decreased by 9.94/9.89 mm Hg.
In the group of taking lercanidipine 20 mg is
decreased by 12.35/8.18 mm Hg, in the group
of taking combination of lercanidipine 20 mg/
diltiazem 240 mg — by 12.75/8.19 mm Hg, in
the group of taking combination of lercanidipine
10 mg/diltiazem 240 mg — by 11.60/8.33 mm Hg,
in the group taking lercanidipine 10 mg/diltiazem
120 mg — by 11.68/9.84 mm Hg, in the group
taking lercanidipine 20 mg/ diltiazem 120 mg —
by 13.88/9.76 mm Hg (Table 5). That means all
selected treatment options were equally effective
in reducing office BP. First results it was presented
earlier (Sirenko, Rekovets, & Dobrokhod, 2016).
The same result was obtained according to
the data of ABPM. According to it, combined
treatment based on lercanidipine and diltiazem was
as effective as treatment based on monotherapy
with lercanidipine or diltiazem respectively. In
the group of taking diltiazem 240 mg group,
ABPM SBP/DBP was significantly decreased
by 11.92/7.22 mmHg, in the group of taking
lercanidipine 20 mg — by 8.65/9.06 mm Hg, in
the group of taking combination lercanidipine
20 mg/diltiazem 240 mg — by 6.10/6.94 mm Hg,
in the group of taking combination lercanidipine
10 mg/diltiazem 240 mg — by 8.96/5.54 mm Hg,
in the group taking lercanidipine 10 mg/diltiazem
120 mg combination — by 7.21/5.47 mm Hg, in the
group taking lercanidipine 20 mg/diltiazem 120 mg
combination — by 6.81/7.89 mm Hg. That means all
selected treatment options were equally effective
in terms of reducing daily BP. Achieving target
levels of office BP and BP measured by ABPM
was similar in all treatment groups. In the group
of taking diltiazem 240 mg, both office BP and BP
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measured with ABPM were achieved in 72.23% of
patients. In the group of taking lercanidipine, both
office BP and ABPM BP were achieved in 76.47%

Table 4. Clinical and demographic characteristics
of examined taking not traditional combinations
patients, n=102, (M £ m, n, %)

Indicator Value
Men, n (%) 59 (57,84%)
Women, n (%) 43 (43,16%)
Height, m 1,72 +£0,01
Weight, kg 85,86 + 1,20
Age, years 52,37+ 0,97
BMI, kg/m2 29,14+ 0,36
Duration of hypertension, years 5,49 £ 0,30

Smoking, n (%)

22 (21,57%)

Alcohol use, n (%)

45 (44,12%)

Office SBP, mm Hg 150,37 +£ 0,89
Office DBP, mm Hg 91,91 + 0,68
Office HR, bpm 67,78 £ 1,00
ABPM SBP, mm Hg 139,08 + 0,60
ABPM DBP, mm Hg 84,29 + 0,85
ABPM PBP, mm Hg 54,96 + 0,81
ABPM HR, bpm 68,76 + 0,96
HRV (LF/HF during 24 hours) 2,74+ 0,18
HRV (LF/HF during day) 3,19+0,21
HRV (LF/HF during night) 2,37+0,14
Cholesterol, mmol/l 6,22 +0,12
Triglycerides, mmol/l 1,77+ 0,13
HDL cholesterol, mmol/l 1,24 £ 0,02
LDL cholesterol, mmol/l 4,14+0,10
VLDL cholesterol, mmol/l 0,80 + 0,06
Al 4,15+0,15

Normal weight —n (%)

10 (9,80%)

Overweight — n (%)

57 (55,88%)

Obesity, class I —n (%)

28 (27,45%)

Obesity, class II —n (%)

7 (6,86%)

Notes: BMI — body mass index, SBP — systolic blood
pressure, DBP — diastolic blood pressure, PBP — pulse
blood pressure, HR — heart rate, bpm — beats per
minute, ABPM — ambulatory 24 hours blood pressure
monitoring, HRV — heart rate variability, HF — higher
frequencies, LF — lower frequencies, Al — atherogenic
index, HDL — high-density lipoprotein, LDL — low-
density lipoprotein, VLDL — very low-density
lipoprotein.
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of patients. In the group of taking lercanidipine
20 mg/diltiazem 240 mg combination, the target
office BP was achieved in 56.25% of patients, and
the target ABPM BP — in 62.50% of patients. In
the group of taking lercanidipine 10 mg/diltiazem
240 mg combination, the target office BP was
achieved in 66.67% of patients, and the target
ABPM BP - in 73.34% of patients. In the
group of taking lercanidipine 10 mg/diltiazem
120 mg combination, the target office BP was
achieved in 52.63% of patients, and the target
ABPM BP — in 78.95% of patients. In the group
of taking lercanidipine 20 mg/diltiazem 120 mg
combination, the target office BP was achieved in
82.35% of patients, while the target ABPM BP —in
52.94% of patients. There was no negative effect of
all treatment options on the levels of the blood lipid
spectrum. There was no significant effect of either
monotherapy with diltiazem, monotherapy with
lercanidipine or their combinations on changes
in HR variability. The prescribed treatment was
most effectively tolerated by patients in cases of
taking monotherapy with lercanidipine 20 mg or a
low-dose combination of lercanidipine 10 mg and
diltiazem 120 mg.

21 patients (17.07%) were excluded from the
study of not traditional combinations due to the
development of adverse reactions. In the group of
taking diltiazem monotherapy, 2 patients (1.63%)
withdrew due to the development of headache.
In the group taking lercanidipine monotherapy
reasons of withdrawing of 3 patients (2.44%) were
the following: palpitations and facial flushing in
2 of them, and edema of the lower extremities
in 1 patient. In the group of taking combination
of 20 mg lercanidipine and 240 mg diltiazem,
withdrawal was observed in 6 patients (4.88%):
3 of them developed headache and facial redness,
2 — swelling of the lower extremities, and 1 —
skin itching. In the group of taking combination
of 10 mg lercanidipine and 240 mg diltiazem,
withdrawal was observed in 5 patients (4.06%):
3 of them developed headache and facial redness,
2 —edema of the lower extremities and skin itching.
In the group of taking combination of 10 mg
lercanidipine and 120 mg diltiazem, withdrawal
due to headache was observed in 2 patients
(1.63%). In the group of taking combination
of 20 mg lercanidipine and 120 mg diltiazem,
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Table 5. Dynamics of numbers of office BP and HR

in groups of taking not traditional combinations, (M £ m)
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| Initiation of treatment |

End of treatment

Diltiazem 240 mg (N=18)

Office HR, bpm 73,17 £2.21 68,44 +£2,20

Office SBP, mm Hg 149,17 £ 1,73 139,22 £2,03%*

Office DBP, mm Hg 91+1,44 81,11 £2,27*%*

Lercanidipin 20 mg(N=17)

Office HR, bpm 63 +2,28 65,65 +2,47

Office SBP, mm Hg 149,59 + 1,94 137,24 & 3,84**

Office DBP, mm Hg 91,76 £ 1,48 83,59 + 2,64**
Lercanidipin 20 mg Diltiazem 240 mg (N=16)

Office HR, bpm 67,31 +1,93 68,13 £ 1,758

Office SBP, mm Hg 150,81 +2.4 138,06 + 3,1**

Office DBP, mm Hg 90,69 + 0,77 82,5 +1,3**
Lercanidipin 10 mg Diltiazem 240 mg (N=15)

Office HR, bpm 74,73 £2,81 71,13 £1,99

Office SBP, mm Hg 150,93 + 1,62 139,33 £ 1,82%*

Office DBP, mm Hg 92,2 +1,32 83,87 £1,53**
Lercanidipin 10 mg Diltiazem 120 mg (N=19)

Office HR, bpm 66,26 = 1,52 65,26 £ 1,14

Office SBP, mm Hg 151,84 £2,57 140,16 + 1,82%*

Office DBP, mm Hg 93,42 + 2,03 83,58 £ 1,72%*
Lercanidipin 20 mg Diltiazem 120 mg (N=17)

Office HR, bpm 62,88 £2,67 64,29 +£2,3

Office SBP, mm Hg 149,88 £ 2,62 136 £+ 2,49%*

Office DBP, mm Hg 92,24 £2.37 82,47 £ 2,36**

Total (N=102)

Office HR, bpm 67,78 £ 1 67,04 £ 0,82

Office SBP, mm Hg 150,37 £ 0,89 138,36 + 1,05%*

Office DBP, mm Hg 91,91 £ 0,68 82,83 £ 0,82%*

Notes: SAP — systolic blood pressure, DAP — diastolic blood pressure, HR — heart rate, bpm — beats per minute,
*— p<0,05 reliability of findings compared with initiation of treatment, ** — p<0,01 reliability of findings
compared with initiation of treatment.

withdrawal was observed in 3 patients (2.44%):

and urticarial lesions,

erythema multiforme,

they experienced headache, palpitations, and facial
flushing. Our study for the first time demonstrated
the possibility of a combination of dihydropyridine
and non-dihydropyridine calcium blockers in the
treatment of hypertension.

Common side effects of diltiazem include
dizziness, headache and swelling. The most
common skin reactions include exanthematous

Stevens-Johnson syndrome and acute generalized
exanthematous  pustulosis.  Photodistributed
hyperpigmentation is a rare side effect of diltiazem
with fewer than twenty cases reported in the
literature. It is most often associated with extended-
release forms of diltiazem and can appear months
or years after starting the drug. Its most common
localization is face, neck, forearms and chest. The
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pattern of hyperpigmentation can be one-piece or
reticulated. Diltiazem-associated photodistributed
hyperpigmentation is more common in patients
with Fitzpatrick skin phototypes V and VI than
in patients with lighter skin types, also more
frequently in women than men. The mean age at the
time of application is 65 years. Patients with post-
treatment hyperpigmentation may report a history
of itching, burning, redness, or other rash prior to
hyperpigmentation. The pathogenesis of diltiazem-
associated photodistributed hyperpigmentation is
unknown, but is thought to involve the absorption
of solar radiation by diltiazem, leading to the
formation of free radicals, the binding of reactive
intermediates to cellular proteins and DNA, and
the release of erythrogenic and pigment mediators.
Discontinuation of diltiazem is important in the
management of diltiazem-related photodistributed
hyperpigmentation. Hyperpigmentation has not
been reported with other calcium channel blockers
such as nifedipine and verapamil. Such a unique
side effect was not detected in our study.

Discussion

Obtained results reveal effectiveness of the
therapy taken by patients. It can be compared with
the data of other researchers. Thus, according to
a 4-week multicenter, randomized, double-blind
study, ramipril at a dose of 2.5 mg once a day redu-
ced office BPby 26.9/14.8 mm Hg, and mean ABPM
SBP and DBP by 10/7 mm Hg (Dahlé6f, Hansson, et
al., 1993; Dahlof, Lindholm, et al.,1991). Slightly
larger numbers of BP reduction in our observation
can be explained by the higher dose of used
ramipril. The low incidence of adverse reactions
(5.5%) in our study was comparable to other data
in the literature, where it was 3.1-6.2% of cases,
also in some studies it was comparable to placebo
(DREAM Trial Investigators, 2006; Johannesson,
et al, 1993; Mallat, Itani, & Tanios, 2013). The
high efficacy and safety of prescribing low doses
of ramipril (2.5-5 mg) during the treatment of
hypertension was confirmed in the large-scale
(n=8261) CARE study, where general practitioners
prescribed this medication for 8 weeks. 86% of
patients in the general group achieved a DBP of
less than 90 mm Hg, and 70.4% of patients with
isolated systolic hypertension had SBP reduced
to less than 140 mm Hg (Kaplan, 2006). In the
RACE study with using ramipril at a dose of

ISSN 2786-6661
eISSN 2786-667X

2.5 mg/day the same antihypertensive efficacy
was noted as with using atenolol 50 mg once a day
(Dahlof, Hansson, et al., 1993; Dahlof, Lindholm,
et al., 1991). Basic studies on the antihypertensive
effectiveness and safety of ramipril in patients
with mild and moderate hypertension proved its
feasibility as optimal medication in such patients
(Burris determined the 24-hour BP profile when
ramipril was prescribed; Koenig compared the
effectiveness of ramipril and lisinopril; Nami
compared the effectiveness of using different doses
of ramipril and lisinopril, enalapril and quinapril; in
CARE research there was studied the effectiveness
of using ramipril in clinical practice; in RACE,
HYCAR, PART-2 resecarches there was studied the
effect of ramipril on left ventricular hypertrophy)
(Dahlof, Hansson, et al., 1993; Kaplan, 2006;
Marre et al., 2004; Pogue, et al., 2009; Task Force
Members for 2013 ESH/ESC Guidelines, 2013).

Therefore, the use of ramipril at a dose of
10 mg as monotherapy or in combination with
hydrochlorothiazide 25 mg/day in patients with
mild and moderate hypertension during 2 months
of treatment provided notable antihypertensive
efficacy of the treatment, which is well tolerated
and convenient for single administration. Effective
control of BP and a high level of achievement of
target BP numbers with using ramipril together with
good tolerability of treatment and its once-a-day
administration confirm the feasibility of prescribing
ramipril as a drug of first choice in the treatment
of patients with mild and moderate hypertension
(Dahlof, Hansson, et al., 1993; Task Force Members
for 2013 ESH/ESC Guidelines, 2013).

It should be emphasized that according to
both office and ABPM BP findings the effect of
metoprolol-retard therapy increased throughout the
study period. On the one hand, this is explained by
the fact that the dose of the drug increased during
titration. On the other hand, there is a slow release
of the medication due to the unique structure of the
tablet, which results in increase of the effectiveness
during the first 4-12 weeks of treatment during long-
term therapy. The addition of hydrochlorothiazide
to metoprolol-retard significantly improved BP
control and increased the number of patients who
achieved BP targets.

It is known that BP control in the morning
can provide additional benefits in the treatment of
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patients with hypertension: it can reduce the risk of
developing cardiovascular complications (Assaad-
Khalil, & Nashaat, 2016; Genth-Zotz, et al., 2000;
Johannesson, et al, 1993; Sawada et al., 2009;
White, 2001). It is important to emphasize that the
longer the duration of action of the antihypertensive
drug, the better the level of BP will be controlled
in the morning hours. One of the mechanisms
responsible for the morning increase in BP is an
increase in the activity of the sympathetic nervous
system, so the use of long-acting beta-blockers for
this objective is pathogenetically justified (Boggia
et al.,, 2007; Kjekshus, 1988; LaPalio, Schork,
Glasser, & Tifft, 1992).

Not all antihypertensive medications planned
by manufacturers for once-a-day administration
provide optimal BP control in the morning hours.
Received data convincingly prove that the use of
the studied retard medication metoprolol 1 time
per day made possible reducing the level of BP in
the period from 6 to 12 hours (a day after taking the
drug) to the same level as mean during the 24 hours
or in the active and the passive period (Kjekshus,
1988; LaPalio, Schork, Glasser, & Tifft, 1992). In
addition, the reduction of the maximum SAP peak
in the morning hours by an average of 29 mm Hg
made possible reducing its mean numbers in the
group to 144.8 mm Hg. That is only 5 mm Hg
above the limit level of BP. Important finding,
in our understanding, is decreasing in the level
of SBP increase in the morning hours by more
than 10 mm Hg, which also indicates the reliable
influence of the studied medication on the possible
pathogenetic mechanisms of this process — the
activation of the sympatho-adrenal system (Khan,
etal. 2014; LaPalio, Schork, Glasser, & Tifft, 1992;
Lash et al., 2006; Lins, et al., 2011; Luomanmaki,
et al. 1992).

Thus, the use of the extended-release form of
metoprolol in patients with mild and moderate
hypertension once a day for 8 weeks with sufficient
antihypertensive efficacy had good tolerability
and safety. According to ABPM data it allowed
to effectively reduce the level of BP throughout
24 hours, as in daytime as well as in the morning.
During taking such therapy a significant decrease
in the maximum level of SBP and the degree of
its increase in the morning hours was observed
(LaPalio, et al., 1992; Philipp, et al., 2007).
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In the randomized, prospective, open-label
study VALISH (Valsartan in Elderly Isolated
Systolic Hypertension; n = 3260, mean follow-up
3.07 years), it was shown that in elderly patients
(age 70-84 years, mean age 76.1 years) with
isolated systolic hypertension valsartan in a daily
dose 0f 40-80 mg in monotherapy or in combination
with other hypotensive agents (calcium blockers,
diuretics) allows to ensure effective BP control
and is quite safe (Assaad-Khalil, & Nashaat, 2016;
Ogihara, et al., 2010; Oparil, et al., 2011; Sawada
et al., 2009). According to W.C. Cushman et al. the
combination of valsartan and hydrochlorothiazide
provides better BP control in elderly patients with
isolated systolic hypertension than each component
alone (Khan, et al., 2014; Krio, et al., 2017; Matsui,
et al., 2009).

Similar results were obtained in the
randomized, double-blind ValVET trial. It was
established that in elderly patients with systolic
arterial hypertension the combination of valsartan
with hydrochlorothiazide (160/12.5 mg) more
effectively reduces BP after 4 weeks of therapy
than the use of each of the this components as
monotherapy (Duprez, et al., 2011; Kafrawy et al.,
2014; Sison, Vega, Dayi, Bader, & Brunel, 2018).

The efficacy of a fixed double valsartan/
amlodipine combination has been extensively
studied in many randomized trials. Therefore,
13 large studies were conducted involving more
than 60,000 patients in 26 countries of the world
(Alleman,etal.,2008; Baser,Andrews, Wang, & Xie,
2011; Boggia, et al., 2007; Boutouyrie, Achouba,
Trunet, & Laurent, 2010; Calhoun, Crikelair, Yen,
& Glazer, 2009; Calhoun, Lacourciére, Crikelair,
Jia, & Glazer, 2013; Destro, Luckow, Samson,
Kandra, & Brunel, 2008; Flack, et al., 2009). The
effectiveness of the triple fixed combination of
valsartan/amlodipine/hydrochlorothiazide in one
tablet has been proven in 5 large randomized trials
including 1500 patients with elderly age, obesity,
diabetes and ethnical diversion. There were also
2 large studies (EXCITE and SIMPLIFY) of
a fixed combination of valsartan/amlodipine/
hydrochlorothiazide in one tablet in 14 countries of
the world in 8000 patients (Mayer-Hamblett, et al.,
2023; Schrader, et al., 2006; Sison, Assaad-Khalil,
et al., 2014; Waeber, & Ruilope, 2009; Weycker,
2008; White, 2001).
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In our study the achievement of the target level Limitations of study
of BP during taking fixed triple combination was Study is single-centered.
more than 95% both with its office measurement Perspective

and ABPM. Thereby, our study showed the high Further studies of treatment strategies for
efficiency of fixed combinations in the treatment of patients with hypertension with different fixed

patients with hypertension. combinations and multicenter studies.
Conclusions Financing
1. The triple fixed combination of valsartan/ This research did not receive external funding.
HCTZ/amlodipine was more effective in reducing BP Conflict of interests
according to its office measurement and ABPM after 3 There are no conflicts of interests.
months of treatment, contributing to the achievement Consent to publication
of target BP levels at office measurement — in 95.7%, All authors have read the text of the article and
at ABPM — in 95.2% of patients. gave consent to its publication.

2. The best tolerability and effectiveness ORCID ID and Autor contributions
was in patients who received monotherapy with 0000-0002-4091-4910 (A, E, F) Sirenko Yuriy
lercanidipine 20 mg and a low-dose combination 0000-0002-3925-2948 (B, C, D, E) Rekovets
of lercanidipine 10 mg and diltiazem 120 mg, so Oksana
such therapy can be recommended for use. (D) Progonov Sergey
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dose of 100-300 mg once a day in patients with and/or assembly of data, C — Data analysis
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including the morning hours. of article
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Anomauia: eukopucmanus (HikcosaHux KoMOIHAYill AHMU2INEPMEH3UBHUX NPENnaApamis Modice
nokpawumu xkoumpons AT ma 3meHuieHHs ycKIaonens i 30invulenns mpuganocmi scumms. Memoio
HAWio20 00CHiONCeHHs OVII0 NPOaHanizysamu epekmusHicmy (PIKCOBAHUX, GLILHUX MA HEMPAOUYTIIHUX
KOMOIHayitl anmueinepmeH3usHUX npenapamia y nikyeanni nayienmie iz AI” Obcmedsrceno 396 nayicumis
i3 apmepianvHol 2inepmeH3icio pizHoco cmynens msaxckocmi. Kpumepismu exawouenus Oyau 6ix
nayienmie cmapuie 18 poxie ma pieenv ogicnoco AT oinvue 140/90 mm pm cm. Ilayienmu 6y 6
MPLOX 2PYNAX CNOCMEPENHCeH S MPAOUYIIHI 8LIbHI KOMOIHAYTT, mpaouyitni gikcosani kombiHayii ma
Hempaouyiini 6inbHi kombinayii. 91 nayienm 3 Al wo ompumyeanu Heghikcosary KomoiHayiro paminpuiy
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ma eiopoxnopmiazudy, 132 nayiecumu 3 AI, wo ompumyeanu neghikcosany KomoOIHaAyir0 Memonponoy-
pemapo ma 2iopoxnopmiasud, 50 nayienmis 0115 8USUEHHsL 8NIUBY (DIKCOBAHUX MPAOUYTIIHUX NOOBIUHUX
ma nompiuHux Komoinayiu anmueinepmensusnux npenapamie; 123 nayienmu 3 Al 6 epyny eusyenHs
BNAUBY OULIOPONIPUOUHOBUX | HEOULIOPONIPUOUHOBUX AHMALOHICIIE KANbYIIO HA CHYNIHb 3HUNCEHHS.
apmepianbHo20 MUCKy ma po3eumox noOIYHUX pearyiu. Bukopucmanna memonponony npononeoeanoi
0ii 6 003i 100-300 me Ha OeHb Y X60pUX HA M'AKY mMa NOMIPHY apmepianvbHy 2inepmensito 3a0e3neuysano
oocmosipre 3nudxcenus sk opicnoeo CAT — na 32, JJAT — na 18 mm pm.cm., YCC — na 18 yo.xs., max i
cepedtb000006020 CAT —na 21, JIAT — na 13 mm pm.cm. ma YCC — na 7 y0.X8 ma cnpusiio 00CASHEHHIO
yinbosozo AT 93,6% — 3a oanumu oghicnozo sumiprosanns, a 3a oanumu JJMAT — 84,9%. Bukopucmanms
paminpuny (10 me) y xombinayii 3 eiopoxnopmiasudom (25 m2) y Xeopux 3 M'aKo0 ma nOMIpHOO
apmepianpHolo 2inepmen3sicio 3a06e3neyysano docmosipue 3uudcennss ax ogicnoeo CAT — na 36,6 ma
AT — na 17,2 mm pm.cm. mak i CAT24 — na 18,9 i J[AT24 — na 7,0 mm pm.cm. Ilpusnauene nikysanms
HaUOIbUL eheKMUBHO NePEeHOCUNOCS XBOPUMU, U0 NPUUMATU MOHOmepaniio lepkanioininom 20 me abo
HU3bK000308) KoMmOiHayiio nepxkanioinin 10 me ma ounmiazem 120 me. 3a oanumu oghicnoco ma 00608020
Mouimopyeannsagumiprosants AT kombOiHosane NIKY8AHHA HA OCHOBI NePKAHIOINIHy i ounmiasemy 0o
make Jc egexmueHe, K i NIKYBAHHS HA OCHOGI MOHOmMepanii nepxauioininom i ourmiazemom. Ha
poni ixcosanoi nompitinoi kombinayii sancaman/I' XT3/amnoounin 3nusncenns 24CAT//JAT ckrano —
23,8/20,7 mm pm.cm., a 3uudxcenns AT 3a oennuii ma HiyHui nepioou cmarosuno — 27,4/22,6 mm pm
cm., ma — 20,5/18,2 mm pm cm 6ionosiono (p<0,05) ons ycix snauens. JJocaenenns yinbosoeo pisua AT
npu 000080My MOHIMOPYBAHHI CKIANO 6 epyni Qikcosanoi nodsiliHoi mepanii aicapmua/amioounin —
77,3%, 6 epyni nompitinoi kombinayii eancapmua/amnoounin/2iopoxropmiazud — 95,2% nayienmis.
IHompiiina ghixcosana kombinayisa earcapman/I XT3/amnoounin Oyna camor egheKmugHo0 8 3HUNCEHHI
AT npu ogicnomy eumiprosanni ma npu 006060My MOHIMOPYBAHHI, WO CRPUSILO OOCACHEHHIO YITbOBUX
pisnie AT npu oghicnomy eumiprosanni — 95,7%, npu JIMAT — 95,2%.

Karouosi cioBa. Amiionumin, aprepiajibHa TiepTEH3is, BajcapTaH, TAPOXJIOPTIa3ua, JUITIa3eM,
KOMOiHOBaHa Tepartisi, JepKaHiAUIiH, METONIPOJION-PETaP, PAMINpPHIL.
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Anomauia: sananvHutl O6i1b Yy CNUHI, 3 AKUM 4ACMO MAOMb CHPABY PEBMAmMoNocU ) C80il
NpakmuyHiu OisiibHOCMI, Mae nesHi xapaxkmepucmuku. [Ipome, imimysamu 3ananvHuil Oinb y
CRUHI MOJICYMb U [HWI He peemMamonoiuni 3axeoprosants. Hesionosionicmos OdiacHocmuuHum
KpumepisiMm ma HAsA8HICMb 000AMKOBUX CUMNIMOMIB, OCOONUBO 3 2PYNU «UePBOHUX NPANOPYIey,
AK OmM CXYOHeHHs, JTUXOMAHKA, HIYHA NIMAusicmvs mouwjo, nompedye pemenbHOi 0iacHOCUKU.
Memoro pobomu € ananiz KAiHiuHO20 8UNAOOKY OUGY3HOI B-senukokaimunnoi timghomu y nayiecuma
MONL00020 B8IKY 3 HeCneyu@iuHow CUMNMOMAMUKOI0, NPOBEOeHHS Ou@epeHYiliHo20 O0iacHO3) 3
CepOHe2amu8HUM CROHOUNOAPMPUNMOM ACOYILLOBAHUM 3 3ANAILHUM 3AXBOPIOGAHHAM KUULEYHUKA.
YV cmammi euxopucmani Oami 00 ’€KmueH020, IHCMPYMEHMAIbHO20 MA J1AOOPAMOPHO2O
obcmedxcennsa nayienma. B pobomi nasedeHo KaiHiuHuU 6Unadox 6onr0 6 chuHi y 27-piunoco
nayienma, 6 sK020 MyIbMuUOUCYUNIIHAPHUL NIOXI0 Ma NpogedeHHs ChneyuiuHux OiaeHOCMUYHUX
npoyedyp (6ioncii rimpamuynux 8y3iis, 2iCMON02IYHO20 MA IMYHOLICMOXIMIYHO20 00CHI0NCEHHS)
003801UNU BCMAHOBUMU OCIMAMOYHUL 0iacH03 — Jughy3na B-senuxoknimunna aimpoma. Ha ocrnosi
KJIHIYHO20 8UNAOKY 30IUCHEHO 027150 Aimepamypu 3 aKyeHmom Ha OugepeHyiiny O0ideHOCMUKY
MidIC pesMamudHUMU 3aNAIbHUMU OONAMU 6 CHUHI MA [THWUMU NPUYUHAMU, 6 MOMY HUCTL
NapaneonIacmuyHuUMy OONAMU Ma MemacmamuyHumu npoyecamu. Hatlyacmiwumu npuyunamu
XPOHiuHO20 OO0 8 CNUHI Y MONOOUX HONIOBIKI6 € CHOHOUIOAPMPUMU, OOHAK 3A YMOBU HAAEHOCMI
CXYOHEeHHs1, TUXOMAHKU, HIYHOI nimaueocmi ma aimghadenonamii, 6ine y cnuni nompedye npogeodeHHs
pemenbHo20 KIIHIYHO020, 1a00pamopHo20 ma iHCmMpYMeHmaibHo20 0ocmedicenHs xeopux. /lughysna
B-senukoxnimunna nimgpoma moorce 6ymu npuuuHoro 00n0 6 CnuHi, w0 nompedye 3any4eHHs.
cneyianicmis pizHo2o npo@inio 3 memoro epughikayii ocmamourHoco 0iacHo3y.

KirouoBi ci10Ba: aHKUTO3UBHUIM CIOHAWIIT, A1arHOCTUKA, MUQy3Ha B-BenukokIiTHHHA JTiMdoMa,
3amajgbHUM O11b y CTIMHI, O11b B HU)KHIHM YaCTHHI CIIMHHU.
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Beryn

binp — HalyacTimMii CUMITOM, Yy 3B’SI3KY 3
SIKUM TIAI[IEHTH 3BEPTAIOThCS JO CHEIliaNicTiB
pi3HOTO MPOQLIIO: HEBPOJIOTa, OPTOIE/Ia YU PEB-
Matosiora. Po3moBcromkeHicTh 000 cepen Ha-
cenenus ckiaamac 84 %, 3rigHO 3 JOCIIIHKEHHIM
Global Burden of Disease Study 2017, 6u1b y
HxHIN yactuHi cnunau (BC) € ocHOBHOMO TpH-
YUHOIO 1HBAJIITHOCTI B ychoMy cBiTi (Wu et al.,
2020).

BusnauenHs xapakrtepy 000, peTeNbHO 3i-
Opanuii aHamHe3 Ta (i3MKalbHE OOCTEXEHHS
JIOTIOMAraroTh BUSIBUTH MALIIEHTIB 3 TaK 3BaHUMHU
«YEPBOHMMHU TPATIOPLUSAMN», Ha AKi HEOOXiTHO
3BepTaTéd ocoOnuBy yBary. Lle, B mepmry uepry,
poOIEeMH 31 CTUIBIIEM Ta CEYOBUITYCKaHHSM (He-
TpUMaHHs a00 3aTpUMKa), TpaBMa YU 3JI0SKICHI
HOBOYTBOPCHHS B aHAMHE31, HE3pO3yMiJia BTpara
MacH Tina, Bik 10 18 pokiB Ta crapmie 50 pokis,
BUKOPDHCTAHHS AHTHKOAryJSHTIB, JIMXOMAaHKa,
MpoOJieMU 3 CEUOBUAUIBHOIO CHUCTEMOIO TaKi SIK
epeKTWIbHA AUC(hYHKIIL a00 3aTpUMKa CEYOBU-
IyCKaHHS, 3JI0BKUBaHHA HapkoTukamu (DePalma
& Michael G., 2020).

Samaneuuit BC 3a3Bu4aii moB’s3aHUi 13 poO3-
BUTKOM 3allaJICHHS Ta XapaKTePU3Y€EThCS HACTYTI-
Humu kputepismu (Lassiter & Allam, 2022):

e Bik noyarky 210 40 pokiB
MOCTYTOBUI MOYaTOK 000
MOKpAIIEeHHS micis (i3UYHUX BIIPAB
BiJICYTHICTh TOKpAIIECHHS B CIOKOi Ta B
HIYHUH Yac.

Opnnieto 3 mpuuuH 3ananbHoro bC Mmoxe Oyt
ankuTo3uBHUHN crioHIUTIT (AC) — 116 XpoHiYHE 3a-
NaJbHE 3aXBOPIOBAHHA, 1110 BIAHOCUTHCS 110 IPy-
II1 CEPOHETaTUBHUX CIIOHIWIOAPTPUTIB, HEB1IO-
MO{ €TioJIOrii, Ta XapaKTepPU3y€EThCs YPaKEHHIM
KPH>KOBO-KITYOOBHX 3’ €JJTHAHB 3 PO3BUTKOM OJIHO-
O19HOTO YM JBOOIYHOTO CAaKpoineiTy, XxpedTa Ta
Cyr1o0iB, Ta HAasABHICTIO MO3AaCKJIETHUX IPOSBIB,
TaKUX SK YpaKCHHs o4ueH (HaldacTile peruam-
BYIOUHMH YBEiT), KHIlIeuHHKa (XBopoba Kpona abo
BHUpPa3KOBUI KoJiT), mKipu (mcopia3) (Ramiro et
al. 2023). 3amanennst npu AC TakoXk BUHUKAE B
€HTe3aX — MICIIX MPUKPIIUIEHb 3B 30K, CyXO-
KHWIKIB Ta ¢aciiii 70 KICTOK, A€ IMyHHI KJIITH-
HU JIOKaNi3yIOThCSI Ta MPOBOKYIOTH BUPOOJICHHSA
npo3anansHux nutokiHiB (JI-1B, 1JI-18, 1IJI-6),
¢dakTopy Hekposy nyxiuH (PHII-a), y-iHTepde-
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[ ]
[ ]
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pOHIB Ta iHIIMX MeniaTopiB 3anayneHHs (West,
2015). AC mae cuilbHY T€HETUYHY JAETEpPMiHOBA-
HICTh Ta BUCOKY T€HETHYHY acoOIliallilo 3 aHTUTe-
HOM ricTocyMicHOCTI HLA-B27, 1110 BUABISIETHCS
oimpire HiX y 80 % marmieHTiB, ane WOro maro-
TeHETHYHA PoJib A0ci 3’ sicoByeThes (West, 2015).

Kniniyni nposiBu AC 3a3Bu4ail BUHUKAIOTh
B IM3HBOMY MiJTITKOBOMY BiIll a00 y JtoACH Bi-
koM 20 — 40 pokiB. XBopi Ha AC 3BepTarOThCS
JI0 JIiKaps 31 cCKapraMu Ha O1JIb B HIDKHIM YaCTHHI
CIMHI 3 TPUBAJIOK PAHKOBOIO CKYTICTIO Ta, 4a-
CTO, HIYHOIO CKYTICTIO. CKYTICTh 3MEHIIY€ETHCS
npu pyxax abo BUKOHaHHI BrpaB. binb B cigHH-
IIX MOXKE TIepeMIIlyBaTUCh 3 OJHIE] CTOPOHU Ha
1HITY, Yepe3 JesIKui 4ac crae moctiauM. [Homi
MaHi(ecTalis 3aXBOPIOBaHHSI MOXJIUBA 13 3a-
najeHHs TepuepuIHuX Cymio0iB, 3aTydeHHS
IUIHHOTO BIILTY XpebTa abo 3 TOCTPOTOo YBEITY,
[0 YacTille 3yCTPIYaeThCcs Yy JKIHOK Ta JiTEH.
(Lee, Reveille & Weisman, 2008). Inmi panHi
CUMITOMHU MOXYTh BKIIOYATH JI€AKE 3HIDKCHHS
MAacH Tijla, He3HaYHE MiABUIICHHS TeMIIepaTypu,
aJie JIMXOMaHKa 3 HIYHOK MITIMBICTIO Ta 3HAYHE
CXYIHEHHS HE € XapaKTepPHUMH, TOMY IIPH HasIB-
HOCTI TaKUX CHMIITOMIB HEOOXITHO TPOBOIUTH
peTeNbHUMN A1arHOCTUYHUMN TOIIYK.

3a manuMu €BpOMNEHCHKOT OpraHizaiii 3 BU-
BUCHHST XBOpoOH KpoHa Ta BUPaA3KOBOTO KOJITY,
Omu3pKo 2,2 MiIH 0ci0 y €Bporni Ta Oinst 5 MiIH
Yy BCbOMY CBITI CTPa)XIal0Th Ha 3amajibHi 3aXBO-
proBanns kuiieynnka (33K) (Gordon et al. 2023).
XBopoba Kpona Ta BUpa3koBHil KOJIT — 1€ JBI
ocHoBHi ¢popmu 33K. [NamienTn 3 33K maroTh Taki
CHUMIITOMH, SIK 3HIDKEHHS Macu Tijla, JTMXOMaH-
Ka, CJIaOKICTh, eMi30Au Jiapei, cra3mMu Ta OiTb B
#uBOTI. [Ipnbauzno B 10 % BumajakiB noyaTkom
3aXBOPIOBAHHSI MOXKYTh OyTH MMO3aKHILIKOBI ITPO-
SIBU: ypaXeHHs XpeOTa (CIMOHAWIIT), CynIo0iB
(mepudepuuna aprpornaris), oued (€micKIepur),
miKipu (BysnoBara epurema) oo (Dignass et al.
2012).

Opnnieto 3 npuunH BC Takox Moxe OyTH Me-
TacTa3zyBaHHs MPH 3JIOIKICHUX HOBOYTBOPEHHSIX
a00 ypaKeHHs KICTKOBOi Ta iHIIMX TKaHUH (30-
Kpema, M’s130B01, CIIOJIy4HOT) IIPU CUCTEMHUX 3a-
xBoproBaHb remonoesy (Cunha et al. 2022). Taki
Malie€HTH 3a3BUYail HE pearyloTh Ha TpaauliiiHe
JIKyBaHHSI Ta MalOTh JOCUTh BUPAKECHI TreHepaTi-
30BaHi CUMIITOMH, TaKi SK JMXOMaHKa He3’ siCOo-
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BaHOTO T€HE3Y 3 HIYHOIO MITIUBICTIO, CXyTHEHHS,
BHUpa)keHa 3arajbHa CIa0KICTb.

Merta

[IpoananizyBaTu KJIiHIYHUN BUNAZ0K AUDy3-
HOi B-BenMKOKIITUHHOT J1iIM(pOMH y TaIli€EHTa MO-
JIO/IOTO BiKy 3 HECTIEUH()IYHOIO CUMIITOMATHUKOIO,
npoBecTH AudepeHLiiHui AiarHo3 3 cepoHera-
TUBHHUM CIIOHMJIOAPTPUTOM ACOLIHOBAHUM 3 3a-
MaJIbHUM 3aXBOPIOBAHHSIM KHIIICYHUKA.

Marepiaium i meToau

MarepianamMu cTarTi CIayryBajud aHaMHEC-
TAYHI J1aHi, pe3yJbTaTh JIA0OpaTOpHHX Ta 1H-
CTPYMEHTAJIbHUX JTOCIIIKEHb Malli€HTa.

Onuc KJIIHIYHOr0 BUNIAIKY

[Mamient 1995 p. H. (27 pokiB Ha yac oOcTe-
JKEHHs), 3BEpHYBCs Y *KOBTHI 2022 poKy Ha KOH-
CYJIBTALli0 10 CIMEHHOTO JiKaps 31 cKapramu Ha
3arajibHy CJIa0KiCTh, MEPIOIUYHE ITiIBUIICHHS
temneparypu Tita Buiie 38° C 3 mpodysHoro
HIYHOIO HITIMBICTIO, 3MEHIIICHHSAM MacH Tijia Ha
7 Kr 3a ocTtaHHI 2-3 MicC., po3JiaJjaMy CTUIBIIS:
piIKI BUIIOPOXKHEHHS 10 5 pasiB Ha 100y, Mmij-
HIKIPHUMH YTBOPEHHSIMH Ha CEPEIHIM Ta HHKHIN
TPETHHI JIIBOT TOMUIKH, 0OJIeM y TOMEPEKOBOMY
BTN XpeOTa Ta JiBii HWKHIM KIHIIBIN, IIIO
MIOCHUJIIOBABCSl B CTaHI CIIOKOIO Ta 3MEHIIYBaBCS
micns (Gi3MYHUX BIPaB.

3 aHamHe3y BiZIOMO, IO TPU OOCTEKEHHI B
»oBTHI 2020 p. 3a ganumu Y3Jl y nmamienrta 0yino
BHSIBJICHO TIOMIPHY CIUICHOMeETalito (po3mipu ce-
ne3inkd 121 x 57 MM, mroma 57-59 cm?), B auHa-
Mini B 2021-2022 pp. ruroma ceje3iHKy BU3HAYA-
Jach Ha TAaKOMY X PiBHI.

V 3B’513Ky 3 HasIBHICTIO YTBOPEHb Ha JIiB1i ro-
MU, K1 3’ sIBUIKCH BIITKY 2022 p., 08.06.2022
Oyso mpoBenieHo Y3/l AOCITiKEHHS: 110 TIepeaHIi
TTOBEPXHI JIIBOT TOMUJIKM y HWKHIA TPETHHI Bi3y-
aTi3yBajioCh 3 TIMOT€HHUX OBOINHUX YTBOPEHHS
po3mipamu 27 x 8, 18 x 8, 18 x 5 mm, po3raiuo-
BaHMX HA MEXI MiJUIKIPHOTO XHPOBOIO Iapy i
IMOMIMX TKaHWH (M s13H, (aciii BETHMKOTOMiJ-
KOBOI KICTKM), 3 PIBHUMH 1 YITKUMH KOHTYpa-
MU, 1U(y3HO HEOJHOPITHOIO APiIOHO3EPHUCTOIO
ctpykryporo. 3a KJIK Bu3zHayaBcsi HE3HaYHO BU-
paKeHHI KPOBOTIK OKPEMHMH JIOKYCaMHU.

3a3HavyeHi Ha Yac 3BEpHEHHS y s)k0BTH1 2022 p.
CUMITOMH CIIOCTEPIrajanch MPOTATOM JEKUTBKOX
MICSAIIIB, Y 3B’SI3Ky 3 UMM XBOPUN TMEPIOJUYHO
MpHUiiMaB HECTEPOiqHI MPOTU3aMNaIbHI Mpenapa-
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Td. OCKUIbKM y malieHTa Oyiau HasBHI CKapru
3 OOKYy IUTyHKOBO-KHIIIKOBOTO TPAaKTy, O3HAKH
CHUCTEMHOI 1HTOKCHKAIlli (CXyJHEHHS Ta ITiJ[BU-
IICHHS TEMIIEpaTypH Tijia), BiH OyB CKepOBaHUI
Ha KOHCYJBTAINIO IO TaCTPOSHTEPOJIOra /ISl BH-
KITIOUEHHSI 3aITalibHOTO 3aXBOPIOBAHHS KHIIKIB-
Huka. B 3aranpHomMy ananmizi kposi (3AK) Big
19.10.2022 6e3 BigxwieHsb: epurporutu 5,53 T/,
Hb 167 I'/n, Ht 0,486, TpomOGoruT 273,0 I'/m,
neitkonutH 6,9 I'/1, B dopmymni eozunodinu 1 %,
nanuykosiiepHi  Herpodimum 1 %, cermeHros-
nepHi HeiTpodinu 79 %, mimporuru 15 %, mo-
HouutH 4 %, LIOE 12 mMMm/ron. B 6ioxiMiuHOMY
anauizi kpoi CPb — 1,53 ur/mn. Bymno nposene-
HO BHM3HAYEHHS (PEKAIBHOTO KaJbIIPOTEKTHHY 1
TUTPY aHTHHEUTPO(DUIBPHUX MUTOIUIA3MAaTHYHUX
anTtuti, IgG no Mienonepokcuaasy, ki, siK Bi1o-
Mo, € mapkepamu 33K. Ockisibku O0yi0 OTpUMaHO
HEraTUBHUHN PE3yJbTar, JIsl OCTAaTOYHOTO BUKITIO-
yenHst niarHosy 33K, B rpyani 2022 npoBeaeHo
1JIGOKOJIOHOCKOIII0, 32 pe3ylbTaTaMu SKOi Ia-
TOJIOTIi KUIIIEYHUKA HE BUSABICHO 1 TOIEpenHin
JiarHO3 HEe MiATBepAuWBCs. B momambimomy, ams
BUKJIIOUEHHSI ypakeHHs 1uryHky, 20.01.2023
oyno nposeneno EIJIC, 3aknroueHHs: epuTema-
To3Ha ractponaris, H. pylori He BusiBiaeHo.

B nopanemioMy, y 3B’S3Ky 3 00jieM y TO-
MUIIII, MAIIEHT HaMpaBICHUH 10 TpaBMaTojora.
09.10.2022 mposeneno MPT miBoro KojiHHOTO
cyrnoOy (puc. 1). Bussneno MP-o3naku mpo-
TSOKHOT 1M (y3HOI 1H(D1IBTpaLii KICTKOBOTO MO3KY
MeTaiagizy Ta JIaTepaJbHOTO BUPOCTKY BEJIHUKO-
TOMUJTKOBOI KiCTKH, T(y3HI iIHPIIBTPATUBHI 3Mi-
HU M’SIKUX TKaHUH Ta M’sI31B HABKOJIO KICTKH 0e3
YiTKOTO M’SIKOTKAHUHHOTO KOMIIOHEHTY, HaOpsK
M1THAKOJIIHKOBOTO KHPOBOTO Tija, CHHOBIIT, Cy-
npanaressipHuii Oypcut majnoro o0’emy. Otpu-
MaHi pe3yJabTaTH TNoTpedyBanu AudepeHIlinHoT
MIarHOCTUKU 13 3amajbHUM MPOLECOM, B TOMY
YHCIl — CTPECOBUMU 3MIHAMHU MPH aCENTHYHOMY
HEKpO3i, Ta yPaKEHHSIM MPU CUCTEMHHUX 3aXBO-
pIOBaHb FeMOIIOE3Y.

Yepes 2 micAwi Mmicis MEpBUHHOTO 3BEPHEH-
H — B TpyaHi 2022 poky, HamieHTa 1moyaB Typ-
OyBaTu OiIb y KYNPHUKY Ta CiITHHUIIAX, IEPEBAKHO
BHOYI Ta BpaHIli, IKMI 3MeHIIIyBaBcs micis pi3ud-
HUX HAaBAaHTAXXCHb Ta TOCHIIIOBABCS B CTaHi CITO-
kor0. OCKUIBKHM BIK TMAaIlIEHTa Ta XapakTep OOJIto,
BizmoBiaB 3ananbHoMy BC, maiieHT ckepoBaHUi
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Puc. 1. [HdinsTpaTBHI 3MiHN BEIUKOTOMIIKOBOI KICTKH, M’ SIKHUX TKAHUH HABKOJIO KiCTKH.
CHHOBIT, cynpanatesipHiid OypCHT JIiIBOTO KOJIIHHOTO CYIJI00y

10 peBMatosiora. HasBHI y maIfieHTa CUMIITOMH,
Moru OyTu mo3ackeneTHUMHU mposiBamu AC.
[ToBTOpHO OYI10 MTPOBEIEHE JTA0OPATOPHO-IHCTPY-
MeHTanbHe obctexenHs. B 3AK Bix 05.01.2023:
epurporutu 4,98 T/m, Hb 138 T'/1, Ht 0,42, Tpom-
6ormrtu 432 I'/n, nefikoruru 7,3 I'/mn, B hopmyni
eo3uHobM 2 %, MamuuKosiiepHi HeuTpodinu
4 %, cermeHTosiiepHi HelTpodimu 76 %, nimdo-
muta 11 %, monomutn 7 %, LHIOE 19 mm/rog.
05.01.2023 CPb 205 mr/n. ITopiBHIOIOUH 3 KOBT-
HeM 2022 poKy, 3HaYHO 3pOCiv HecnenuiuHi ro-
cTpo(a3oBi MOKA3HUKH, L0 BKa3yBaJIO HA BUCOKY
CTYIIIHb aKTUBHOCTI 3amajeHHs. B GioxiMivHOMY
anami3i kpoBi 05.01.2023 Bnepuie Oya0 BUSABICHO
3HauHe miaBumeHus JIAIT — 996 On/n, iami mo-
Ka3HUKU (YHKII] MEYiHKU Ta HUPOK Oyau B Me-
kKax pedepeHTHUX 3HadeHb. [IpoBeneHo mocmi-
JDKEHHS Ha aHTUTeH ricrocymicHocti HLA-B27,
BUSIBJICHHS SIKOTO B KPOBi acoIliiioBaHe 3 ITiJIBH-
IIEHUM PU3UKOM PO3BUTKY 3aXBOPIOBAHb 13 IPYIN
CEepPOHETaTUBHUX CIIOHAMIOAPTPUTIB. Y MaIli€HTa
JaHUN MapKep BUSIBHBCS HETaTMBHUM, MPOTE L€
HE BUKJIIOYAI0 MOXJIHBOTO niarHo3y AC. OmHuMm
13 ronoBHUX KpuTepiiB AC € HasBHICTb O1HOOIY-
HOTO cakpoimiity 3-i abo 4-i peHTreHONOTTYHOI
crajii abo ABOOIYHOrO cakpoiniiTy 2 —4-i peHTre-
Housoriunoi ctafii (Balagué et al. 2012). [{ns mo-
nanbinoi Bepudikanii giarHozy 31.12.2022 6yno

npoBeneHo MPT kpmkoBo-kiIyOOBHX 3’€IIHaHb,
ne BusiBlieHO MP-03HAaKM MaTONOTIYHUX 3MiH
KICTKOBOTO MO3KY KICTOK Ta3y, IIOIEPEKOBOTO BiJI-
Iy XxpeOTa Ta CTETHOBUX KICTOK: Ha cepii ToMo-
rpaM KPHUKOBOTO Ta KyIIPUKOBOTO BTy XpeOTa
BU3HAYaJIM MHOXHHHI 3JIMBHOTO XapakTepy Mdi-
JSTHKH TinepinTeHcuBHOro MP curnany na T2fs
Ta rinoinTeHcuBHOr0 MP curnany — Ha TIWIL
AHaJOTIYHOTO XapakTepy 3MIHH MPOCTEKYBAIN
B 3[lyXBUHHHUX KICTKaX Ta PEIITi BUIUMHUX KiCTOK
Tazy, OIYHMX Ta OCTUCTHX BIIPOCTKAX BUIMMHX
XpeOiriB, 000X CTErHOBUX KiCTKaxX Ha PiBHI CKa-
HyBaHHs. Ha cepii mudysHo-3BakeHOTrO0 300pa-
JKCHHSI Bl 3MIHEHHUX JUISHOK KiCTKOBOTO MO3KY
OoTpyMaHoO miaBuieHuit MP curnan, mo cBiTunTh
npo oOmexkeHHs1 nudy3ii. OCKiIbKU Oya0 BHSAB-
neHo MP-o3Haku maTonoriyHUX 3MiH KICTKOBOTO
MO3KY KICTOK Ta3y, TOTIEpEeKOBOTO BTy XpeOTa
Ta CTETHOBUX KICTOK OYyJIO pEKOMEHJIOBaHE IIO-
Janbiie 00CTeKEHHS y TeMaToJIora.

[Ticns orsiay marieHTa Ta aHali3y pe3ysbTa-
TiB TIOTIEPETHIX JTOCIIIIKEeHb, OyJ10 peKOMEHI0Ba-
HO TpoBeAeHHs KoMIl totepHoi Tomorpadii (KT)
TiBOT TOMIJIKM Ta KOJIIHHOTO Cyrinoly, sike Oyio
nposenene 04.01.2023. Ilpu gocmimkeHHI IO
NepeIHIl MOBEPXHI TOMUIKH B CEpeIHii TpeTH-
Hi, TIIIKIPHO, BHUSBJICHO YTBOPEHHSI, OBaJbHOT
dbopMu, 3 TOCTATHHO YITKUM 30BHINIHIM KOHTY-
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pom, po3mipamu 2,8 x 0,8 x 3,3 cM, HIUIBHICTIO
+40-46 HU, mupokor0 OCHOBOIO, IO MPUIIATAE
JI0 TIepeIHBOT TOBEPXHI BETUKOTOMIJIKOBOI KiCT-
KU Ta MEePeIHbOr0 BEJIMKOTOMIJIKOBOTO M’ 513y 0e3
HasBHOCTI YITKHUX >KUPOBHUX Npomapkis. Kopru-
KaJbHUN IIap BETMKOTOMIJIKOBOI KIiCTKH OyB He
3MiHEHHH, 0€3 03HaK IECTPYKIi Ta MepiocTaib-
HUX peakuiid. [ToniOHI yTBOpEHHS TaKOX BH3HA-
YaJIMCh MIJIIIKIPHO B CEPEAHIM TpeTuHi Mo nepe-
JH1I OBEpXHI Ta Me/ialIbHINA MOBEPXHI FOMUIKU
po3mipamu 4,0 x 0,9 x 3,0 cm Ta 0,8 x 0,9 cm,
a TaKOXX B HIDKHIM TPETHHI MO JaTepalibHINA IM0-
BEPXHi, IIMPOKOI OCHOBOIO MNPWJIATAIN 0 Ie-
PEHBOrO BEJIIMKOTOMIJIKOBOTO M’SI3y Ta JIOBIOTO
pO3THHAYa MaJbIliB CTOMH.

BusiBneni 3miHu notpeOyBasin JudepeHiii-
HOI JIarHOCTUKU MIDK METACTaTUYHUM YpaKeH-
HSM KICTOK Ta MIi€JOMHOIO XBOpoOorw. Bpaxo-
BYIOUHM CKapTH, BUPAXEHY KIIHIYHY KapTHUHY,
puie3azHadeni 3Mminu Ha KT miBoi rominku, MPT
KPIDKOBO-KITyOOBUX 3’e€mananb, 10.01.2023 Gyno
MPOBENIEHO EKCIH31iHY O101Ci0 JiM()aTHIHOTO
By3J1a JIiBOT TOMUJIKH 3 TTOJIBIIAM TPOBEICHHSM
TICTOJIOTIYHOTO Ta IMYHOTICTOXIMIYHOTO JOCIIi-
JDKeHHA. B mpenaparax BUSIBICHO TKAHWHM 3HA4-
HO (parmMeHTOBaHOTO JIM(}ATUYHOTO BY3Ja, 31
3HAYHUM MOPYILIEHHSM ioro OyaoBu, To6TO dhop-
MyBaHHS JiM(pOoiTHUX (HOIIKYNIB HE BUABISIIOCH,
Oynu PUCYTHI JIKIIIE OCTPIBLI JIiIM(POiTHOT TKAaHU-
HU, TOOYI0BaHI NePEeBaYKHO 3 MAJHX JIM(OIHTIB,
110 HaraayTh MDKGOTIKYIAPHI 30HH. MiX IIMMU
30HAMH BHSABJUTUCH MIMPOKI TIACTH ATHIIOBUX
TiM(OIMTONOAIOHUX KIITHH BEIHKOTO PO3MIpY,
3 MOMIPHOIO KUIBKICTIO €03WHO(DUIBHOI LIUTOI-
JIa3MH, SApa MUX KIITHH MICTHIA MPOCBITIICHUN
xpomatuH 3 (GopmyBaHHAM 1-2 6azodiIbHHX
sfiepelb, OUTBIIICTh SASp Maju iHBariHaIi saep-
HO1 MeMOpaHu. B KiIiTHHAX MyXJIWHU MPHUCYTHI
¢birypu MiTO3y Ta amorTo3y, BUSBISUIUCH piOHI
HEKpO3U IMyXJIWHHOI TKaHWHU. BynoBa myXiuHu
Hai01Ib1Ie BiANOBIIaNa YpaXKeHHIO JTIiM(paTHUHO-
IO By3J1a BETUKOKIITUHHOIO JIIM(pOMOIO.

Hns Bepudikamii Ty TiMPOMH BHUKOHA-
HE IMyHOTICTOXIMiUHE IOCIHi/pKeHHs. 3a Horo
pe3ynbTaraMu  KIITHHH TYXJWHH BUSBUIHCS
no3utuBHUMH Ha CD20, PAX-5, bel-6, LMO2
(momiMopdHa ekcrpecuBHa siJIEpHA EKCIIpecis),
MOOJMHOKI KIITHHH IyXJIMHH TIO3WTHBHI Ha
CD30 Ta CD23(meMOpanna +/- Dot-like peak-
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IisT), BCl KJIITHHU MyXJIUHU HeratuBHI Ha CD3,
bcl-2, CD21, CDI10, c-myc, SOX-11, FoxPl1,
MUMI. Ilpubausno y 50 % KIITUH DyXJIUHU
BUSIBIIEHO Mapkep nponideparii Ki-67, mo Bia-
MIOB1JIa€ BUCOKIM MITOTHYHIN Ta mpoidepaTus-
Hill akTuBHOCTI. TakuM umHOM, iMyHO(DEeHOTHTT
KJIITHH TyXJMHHA BiANOBiAaB BUCOKOATPECUBHIN
B-BenukokiTUHHIN JTiM(pOMI 3 MOXOMKEHHSIM 3
KJIITUH repMiHatuBHOro 1eHTpa (GCB-niarum).

B nmopanpmomy, 14.01.2023, mamieHty mpo-
BezieHo KT ronosu, mmmi, opraiB rpyJHoi KIITH-
HU, YEPEBHOI MOPOKHUHM Ta MAJIOTO Ta3y 3 BHY-
TPIIIHPOBEHHUM KOHTPACTYBaHHSM JJISi OLIHKU
PO3MOBCIO/KEHOCTI  JiiMorponidepaTruBHOTO
nporiecy. BusiBiaeHo 3011bIIeHHS TEYiHKU (Bep-
TUKAJIBbHUHN po3Mip mpaBoi 9acTku 195 Mm) 3 9iT-
KAM DIBHHM KOHTYpOM, MapeHXiMa 3BHYAIHOT
IIUTBHOCTI, 0€3 BOTHUINIEBUX 3MiH, BHYTPIIIHbHO-
Ta MO3aIMeYiHKOB1 KOBUHI TPOTOKU HE PO3IIUPE-
Hi. Cene3iHka 3011bIIeHa (BEpTUKAIBHUA PO3MIp
134 MMm), cTpyKkTypa ogHOpigHA. TakuM YHHOM,
BUSIBJICHO O3HAKM renaTocIuleHoMeranii 6e3 Ha-
SIBHOTO 30UTbIICHHS JTIM(ATUUHUX BY3IIiB.

[Ticyist HOBTOPHOTO OISy reMaToIora Ha oc-
HOBI KJTIHIYHOT KQpTUHH, JaHUX TiCTOIOTIYHOTO,
IMYHOTICTOXIMIYHOTO JOCIIJPKCHHS Ta PE3yJIbTa-
TiB TIONepenHiX OOCTeXKeHb OyJI0 BCTaHOBIEHO
niarHo3: nudys3Ha B-BETMKOKIITHHHA HEXOIK-
kiHcbka JiMdoma (ABBKJI), GCB-niatun, IV B
CTajisg 3 TeHepaJi30BaHUM YpPaKEHHSM KiCTKO-
BOIO MO3KY, T€llaTOMEraji€ro, CIJICHOMETali€lo,
YPaXKEHHSM BEJTMKOTOMIJIKOBOT KiCTKH.

BpaxoByro4n BCTaHOBJICHUH [IiarHO3, MAI[IEHTY
Oyno posmnoyaro Kypc noniximiorepamnii (I1XT) 3a
cxemoro «R-CHOPy, sikuii BKTFOUaB pUTyKCUMAO,
JIOKcopyOinmH, 1mKiIodocdamin, BIHKPHUCTIH,
npenHizonoH. KomOiHamis 1mux mnpemnapariB €
e(eKTUBHOIO MPH JiKyBaHHI B-BeTMKOKIITHHHUX
aimMpom. Ilpenapatu BBOAATHCSA 3 iHTEpBaioM 14-
21 nmens, 3aranoMm mpoBonsaThes 6-8 KypciB IIXT
y MO€IHAHHI 3 CUMITOMaTUYHUM JIKyBaHHAM (1H-
¢ys3iitHa Teparis, npu3HaYeHHs aJTOMyPUHOITY IS
Honepe/KeHHs TiepypuKeMii BHACIIIOK JI3UCY
KITUH MYyXJWUHH, B TEPioA MOCTIUTOCTATHYHOL
Mmienocympecii — 3a MoTpe0oI MPU3HAYAOTHCS
aHTUO10TUKHU, TPOTUBIPYCHI, aHTUMIKOTHYHI Tpe-
napard, KOJIOHIE-CTUMYITIOI041 (haKTOpH, TpaHC-
¢y3ii TpOMOOKOHIIEHTpATy Ta EPUTPOIUTAPHOT
Mmacu) (Lymphoma group, 2019).
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B momaneimomy st omiHKM €()EKTHBHOCTI
Tepamii OyJ0 TPOBEIECHO TPENaHOIONCII 3IyX-
BUHHOI KiCTKH. MIKPOCKOITIYHO: TiCTOJOTIYHO
6ionTar KiCTKOBOIO MO3KY — BUpa)K€HUH HaOpsIK,
KIITUHHICTh 3HIDKEHA, TI0 KPalOBUM [iISTHKAM
TpernaHo0ionTary BHUSABICHI HEKPOTH30BaHI KIli-
TUHHA. O3HAK HAsIBHOCTI MIrMEHTY TeMOCUACPUHY
Hemae. [Ipu 3abapBiieHHI XJlopareTarecTepa3orn
HEBEJIMKA KUTHKICTh TEMOTIOCTHYHUX KIIITHH PO3-
Mo/IJIeH1 puxJji0. BusiBlieHa CyMHIBHA BOTHHUIIIEBA
PAXS5-no3uTuBHICTH B 00s1acTi 30H HEKpo3y. He-
KPOTHYHI KIITHHH JEMOHCTPYIOTh CIa0Ky IO3H-
TuBHY peakiito Ha CD20, nerarusui 1o MUMI.
Hemae yiTkux moka3iB HasgBHOCTI KJIITUH Mera-
Kapionoe3y mpu 3abapsienHi CD61. HasBhe
HeratuBHe 3a0apeneHHs CD3. Mani T-kmituHu
posmonineni puxio. OTpruMaHi 1aHi MOXYTh BKa-
3yBaTu Ha HeKpo3 myxyumHHUX KmituH [IBBKJI Ta
e(eKTUBHICTb TPU3HAYEHOI Tepartii.

Ha nanuii yac nauieHT NpoJOBXKYe€ JIIKYBaHHS
y remarojiora, mposeneno 7 kypcis [IXT (ocran-
Hii y mumHi 2023 p.), B epioai MOCTIUTOCTATHY-
HOI MieJocynpecii crocTepiranach JeHKOmeHis
II — I cr. (MiHIMaNbHA KUIBKICTh JICHKOIUTIB
1,8 I'/m), MOKa3HUKKU EPUTPOITHOTO MAPOCTKA,
KUTBKICTh TPOMOOLUTIB Oy/nK B Me&Xax HUKHBOI
Mexi Hopmu. [larieHT 3aBepinye JTiKyBaHHS.

OOroBopeHHs1 Ta BUCHOBKH

JAIBBKJI BigHOCHTBCS 10 TPyMH HEXOIKKiH-
cpkux 3nmoskicHux niMmpom (H3JI), ki ABISIOTH
co00I0 reTeporeHHy IrpyIy JimMdornpoipepaTus-
HUX 3JI05IKICHIX HOBOYTBOPEHbD 1 CKIagaroTh 30 —
35 % ycix nim¢pom ganoi rpynu (Armitage, 2012).
H3JI mMOXyTh TEpBUHHO JIOKaJIi3yBaTUCh SIK B
nimboinHux opranax (1iMQOBY3IIH, MUTJAINKH,
cene3iHKa), TaK 1 EKCTPaHONaJbHO, 3 YpaKeH-
HSIM, 30KpeMa, KICTKOBOI TKaHMHH (XpeOili, ped-
pa, kictku Tazy, iH.) (Ollila & Olszewski, 2018).
Yacrime XBOPIIOTh YOJIOBIKHM, BIKOBUH JIiara3oH
narienTiB Bapitoe Big 20 no 40 pokis. H3JI momi-
JISIOTHCS Ha arpecuBHi, TOOTO Ti, SIKi MOTPEOYIOTh
HEraifHOro MmovaTKy Teparii, Ta 1HJOJEHTHI, SKi
nporpecyots nosineHO (Padala & Kallam, 2020).

3anexHo BiJ| MPOSIBIB IHTOKCUKALIIHOTO CHH-
npomy, narieHTis 3 H3JI po3noaiisiroTs Ha ABi Ka-
Teropii: A — 11e Mali€HTH, y IKHX MaJlo BUpa)keHa
CHUMIITOMAaTHKa, B — marieHT 3 4iTKUMHU TeHepa-
JT130BaHUMH CUMIITOMaMH, TAKUMU SIK CXYTHEHHS
Oinpie, HiX Ha 10 % 3a ocTaHHI 6 MICSALIB, JIH-
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XOMaHKa He3’sICOBaHOTO IeHEe3y 3 TeMIIepaTyporo
Burre 38° C, Hiyna mpody3Ha MTIMBICTh, IO
croctepiratotbesi mpubmusHo y 30% mnarieHTiB.
Jlis BU3HAYEHHS MPOTHO3Y 3aXBOPIOBAHHS Olli-
HIOIOTh BHPAXXEHICTh 3arajlbHUX CUMIITOMIB, BIK,
po3Mip myxiuHH, piBeHb JIJII' Sk mMOka3HUK ak-
TUBHOCTI 3axBoproBanHs (Mamgain et al., 2022).

Buninstors npuHaiMHI 1Ba OCHOBHI TT1THITH
JIBBKUI 3a excnpeci€ero reHiB BiiOBIIHO 0 Ha-
SIBHOCTI1 O3HAaK PI3HMX CTafiil B-kiiTHHHOTO IH-
depentitoBanHs. [lepmmii po3BUBAETHCSA 3 KIIi-
TUH B-KJIiTHH 3apomkoBOTO IEHTPY — germinal
center B cell-like (GCB). Lle HaiiOinb11 BUTIKOB-
HUU TATHIL 3 TOKa3HUKOM 5-pI4HO1 3araibHOI BU-
XKUBAHOCTI 75%. JIpyruit miagTun po3BUBAETHCS
3 aKTUBOBaHMX B-KIiTHH a00 T1a3mMo0nacTiB —
activated B-cell-like (ABC) ta € Oinpmr arpe-
CUBHHA, MOXXe OyTH BHIIIKYBaHHW MPHUOIU3HO Y
30 % mamientiB (Mareschal et al., 2015). Vpa-
KEHHSI KICTKOBOTO MO3KY, HasBHICTh €KCTPaHO-
JATBHUX ypaKeHb 3a CTYNEHEM Ba)KKOCTI BiIO-
Bimae IV cranii 3axBOprOBaHHs, 1[0 MaJIO MiCIIe
y HaBeleHOMY KJiHiYHOMY BUNaaky (Lymphoma
Staging Scheme, 2023).

JlaHuii KITIHIYHUHN BUMTAIOK IEMOHCTPYE BaXK-
JIMBICTH PETENBHOTO OOCTEKEHHS Ta MPOBEICHHS
TuQepeHIianbHoi TIarHoCTHKH 3anainbHoro bC.
Kninigyna cumnromaruka JIBBKJI nocuts pigko
BKJIIOYA€ HasIBHICTH OOJIIO B CIIMHI, NPU LIbOMY,
gk npasuiio, bC nmoeaHyeThCs 31 3MiHAMU 1HIINX
OpraHiB 1 CHCTEM, BHACIIJIOK HOMAJIBHUX 1 €KC-
TpaHOAAJIbHUX TMPOSIBIB 3axBoproBaHHA. Jluiie
JOCITIIKEHHS YPaXeHUX TKAHUH IIJISIXOM MTPOBE-
JeHHs Oioncii (ekcuu3iitHoi 6iomncii aiM¢oBy3na
Y 1HIIOT 3aJy4eHOi TKaHUHM, TpenaHoOiomncii
3MyXBUHHOI KICTKH) 1 BHUSIBICHHS CHEIH(IIHUX
riCTOJIOTIYHUX Ta IMyHOTICTOXIMIYHUX 3MiH Ha-
JAIOTh MOXJIMBICTh BEpPU(QIKyBaTH [iarHO3 Ta
CBOEYACHO MPU3HAYUTH JIIKYBaHHS J1aH1l KaTero-
pii MaIli€HTIB.

DiHaHCyBaHHS

Jlane nocnipKeHHs. He OTPUMAJIO 30BHIIIHBO-
ro ¢iHaHCYBaHHS.

Konduiikr inTepecis

ABTOpH 3asIBIISIIOTH NPO BIACYTHICTh KOH-
¢uikTy iHTEepeciB.

3roga Ha nmyOJjikaniro

Bci aBropu nanu 3romy Ha myOmiKallio Mboro
PYKOITHUCY.
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The pattern of back pain: from spondyloarthritis to lymphoma
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Abstract: inflammatory back pain, which rheumatologists often deal with in their practice, has cer-
tain characteristics. However, other non-rheumatological diseases can mimic inflammatory back pain.
Non-compliance with the diagnostic criteria and the presence of additional symptoms, especially from
the group of "red flags", such as weight loss, fever, night sweats, etc., require careful diagnosis. The
purpose of the work is to analyze a clinical case of diffuse large B-cell lymphoma in a young patient
with non-specific symptoms, differential diagnosis with seronegative spondyloarthritis associated with
inflammatory bowel disease. The article uses the data of objective, instrumental and laboratory exam-
ination of the patient. The work presents a clinical case of back pain in a 27-year-old patient, in which
a multidisciplinary approach and specific diagnostic procedures (lymph node biopsy, histological and
immunohistochemical examination) made it possible to establish the final diagnosis - diffuse large B-cell
lymphoma. Based on a clinical case, a review of the literature was performed with an emphasis on the
differential diagnosis between rheumatic inflammatory back pain and other causes, including paraneo-
plastic pain and metastatic processes. The most common causes of chronic back pain in young men are
spondyloarthritis, however, in the presence of weight loss, fever, night sweats and lymphadenopathy,
back pain requires careful clinical, laboratory and instrumental examination of patients. Diffuse large
B-cell ymphoma can be the cause of back pain, which requires the involvement of specialists of various
profiles in order to verify the final diagnosis.

Keywords: Ankylosing Spondylitis, Diagnosis, Diffuse Large B-Cell Lymphoma, Back Pain, Low
Back Pain.
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The value of diagnostic procedures for essential hypertension control
after an early recovery period of hemorrhagic stroke (literature review)
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Abstract: hemorrhagic stroke is the most severe type of stroke, which is more likely to lead to death
and severe disability. Although there are many causes and risk factors for hemorrhagic stroke — both
congenital and acquired, and mostly their combination — essential hypertension is the most common and
leading cause of intracranial hemorrhage. This study aimed to make a comprehensive overview on the
value of diagnostic procedures for essential hypertension control after an early recovery period of hem-
orrhagic stroke. The analyzed data were observed on PubMed and Ukrainian scientific sources concern-
ing essential hypertension course in post-hemorrhagic stroke patients in relation to further prophylaxis
in stable phase. All the observed manuscripts were published within the period 2014-2024. The focus
of attention was made predominantly on the essential hypertension as the key factor for hemorrhagic
stroke development. From the literature review, it could be concluded that the problem of essential hy-
pertension control after hemorrhagic stroke is relevant today and needs a thorough solution to prevent
the re-occurrence of cerebrovascular events. For a rational approach to the management of hypertensive
patients with hemorrhagic stroke medical history, it would be necessary to perform a set of diagnostic
procedures, which would include ultrasound examination of the major cervical arteries, echocardiog-
raphy, 24-hour ambulatory blood pressure and electrocardiogram monitoring, determination of plasma
cholesterol panel indices and blood coagulation tests.

Keywords: Essential Hypertension; Hemorrhagic Stroke; Blood Pressure Monitoring, Ambulatory;
Carotid Arteries; Cholesterol; Blood Coagulation Tests.

Introduction There are sparse data on how essential

Today, cardiovascular diseases (CVD) are the hypertension progresses and what changes occur
leading causes of death worldwide. High blood in the cardiovascular system (CS) after an early
pressure (BP) —> 140/90 mm Hg — leads to target recovery period from a HS — > 6 months since its
organs damage, particulary the brain. Globally, onset. Simultaneuosly, patients who have suffered
stroke is the second-leading cause of mortality a HS as a complication of essential hypertension
and the third-leading reason of death and disability have an increased risk of further complications and
combined (Feigin et al., 2022). Hypertension has death (Sirenko, Radchenko & Mishchenko, 2018),
been reported to be the commonest risk factor for which necessitates an improvement of diagnostic
HS (Kitagawa K., 2022). measures for timely detection and correction of
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risk factors. It is noted that most patients with
previous intracerebral hemorrhage (ICH) continue
to have elevated BP, and therefore need an adequate
antihypertensive treatment regimen after HS —
when the acute condition has been eliminated and
comprehensive rescue care has been provided to the
patient (Van Matre, Cook, Shah, Rydz & Smetana,
2019). Therefore, it is extremely important to
adequately control BP to prevent recurrence of
CVD (Gorelick et al., 2020).

There are conflicting data on the feasibility
and safety of correction of lipid profile in patients
who have suffered a HS, which is justified by the
increased risk of re-bleeding (Gong et al., 2022)
due to thrombin formation inhibition by statin
(Orsi et al., 2019). Accordingly, there is a need to
study the coagulogram indices in this category of
patients due to the high degree of comorbidity of
essential hypertension and atherosclerosis.

Aim

Aim of the study was to make a comprehensive
overview on the value of diagnostic procedures
for essential hypertension control after an early
recovery period of HS.

Materials and methods

The data were observed on PubMed and
Ukrainian scientific sources concerning essential
hypertension course in patients with the
complication of HS from the point of view of
further prophylaxis in the stable phase. All the
observed manuscripts were published within the
period 2014-2024. The literature overview includes
49 scientific sources. The focus of the attention is
made predominantly on the essential hypertension
as the key factor for HS development.

Review and discussion

1. Etiology, pathogenesis, risk factors for HS

as a complication of essential hypertension

There are evidence-based data that the increase
in BP by 20/10 mm Hg doubles the risk of
cardiovascular complications (Karmali & Lloyd-
Jones, 2017). The most common cause of cerebral
hemorrhage is chronic BP elevation (Magid-
Bernstein et al., 2022), as well as hypertensive
crisis (Cantone et al., 2021), the pathogenesis of
which is autoregulation failure (Varounis et al.,
2017). Autoregulation of the brain involves active
changes in vascular resistance to maintain a constant
blood flow in a relatively wide range of mean BP —
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usually 50-150 mm Hg (Avolio et al., 2018). The
mechanisms in which the central nervous system
is involved begin to work in the first seconds after
the onset of receptor excitation. They act as a
buffer, functioning continuously, and are designed
to minimize fluctuations in BP when one changes
body position or undergoes psycho-emotional
and physical stress, i.e. they adapt the CS to the
constantly changing environmental conditions
(Bizip, Heminenko, lonuapoB & Illxonosui,
2019). Accordingly, not only the influence of BP is
important, but also the initial state of autoregulation
of the brain’s vascular network.

As for subarachnoid hemorrhage (SAH) of
aneurysmal genesis — the initiation of the formation
of a cerebral artery aneurysm has congenital
and acquired components. Hypertension is an
important cause of aneurysms development (Kim
et al., 2021). According to Jung—Laplace law,
the increased area increases the tension of the
aneurysmal wall, which causes its expansion. The
increase in the size of the aneurysm is due to the
thinning of the artery walls under the influence of
many factors, including hemodynamic — increase
in intravascular pressure due to systemic BP
and permanent/temporary change of laminar
blood flow to turbulent. The combined effect of
hemodynamic factors has the most negative impact
on arterial branches, which in most cases causes
the formation of aneurysms at the bifurcations of
cerebral vessels (Gao et al., 2022). The causes of
aneurysms are high BP, atherosclerosis, acquired
traumas, heredity and abnormal blood flow at the
junction where the arteries meet (Wedro, 2022;
Veeturi et al., 2021).

2. Diagnostic value of ultrasound

examination of the major cervical arteries

and heart

When essential hypertension led to damage of
one of the sections of the cerebrovascular arterial
network with its rupture, it would seem appropriate
to check the condition of the origin of this network —
the major cervical arteries, which would also be
exposed to high BP. However, there is lack of data
on the assessment of the diameter of the major
cervical arteries in patients who have suffered HS,
although the features of essential hypertension,
which led to rupture of a smaller diameter artery,
probably have contributed to the dilation of larger
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vessels. With increasing BP there is an increasing
damage to the vessel walls due to its repeated
impregnation with plasma and loss of the muscular
skeleton, which at some stage can not provide an
autoregulatory response. The above-mentioned
leads to a “shift” of autoregulation failure to distal
arteries (boes, Jlonenxko, ['epacumenko, [llexyHoBa
& Suenko, 2017), which have a thinner wall and,
accordingly, are more prone to rupture.

Ultrasound examination of the major cervical
arteries with the assessment of the carotid intima-
media thickness (IMT) is a non-invasive, safe,
fast, well-reproducible method for determining
subclinical atherosclerosis and evaluation of
cardiovascular and cerebrovascular risk (Nakanishi
et al., 2020). In essential hypertension, there is an
increase in the thickness of the common carotid
artery. The carotid IMT may be a potential predictor
of aneurysm rupture (Lundervik et al., 2014). In
patients with essential hypertension, stage 11, with
uncontrolled BP levels, there are increased values
of the IMT of the common carotid artery (boes et
al., 2017). In the study of post-aneurysmal SAH
without selection of only hypertensive subjects,
the major cervical arteries IMT was found to be
slightly increased in patients with ruptured and non-
ruptured cerebral aneurysms — 0,79 and 0,65 mm,
respectively (Lundervik et al., 2014). The increase
of the IMT by every 0,1 mm significantly increased
the risk of rupture of cerebral artery aneurysms
(Lundervik et al., 2014).

However, it is noted that the value of ultrasound
carotid IMT for risk stratification is contradictory,
and the developers of new guidelines should
also take into account the presence and features
of atherosclerotic plaques, and hemodynamic
parameters (Li et al., 2021). An association
between extracranial atherosclerosis and the
number of intracranial atherosclerotic plaques has
been reported, leading to an increased recurrence of
HS (Che et al., 2022). Atherosclerotic changes of
cerebral vessels and the presence of cerebral artery
aneurysms cause the risk of recurrent intracranial
hemorrhage (Lu et al., 2024). Thus, the study of
major cervical arteries may indirectly indicate the
state of the arterial network of the brain in patients
with essential hypertension, complicated by HS.

In addition, given the reported rates of left
ventricular hypertrophy, diastolic dysfunction and
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left ventricular systolic dysfunction in patients with
ICH of non-traumatic origin, echocardiography
(ECHO) may play an important role. Thus, further
investigations might be reasonable (Pallesen et al.,
2020). A number of studies have been conducted
on the results of ECHO in patients with HS in the
first two periods after its occurrence (acutest, acute)
(Malik, Gross, Rosalind Lai, Moses & Du, 2015;
Cinotti et al., 2016), but data on the corresponding
examinations in later periods (> 6 months after
the onset of HS, i.e. in the late recovery period
and the period of residual effects), as in the case
of ultrasound examination of the major cervical
arteries, are also currently limited.

3. Diagnostic value of 24-h ambulatory BP

monitoring (ABPM) and electrocardiogram

(ECG) monitoring

Prevention of cardiovascular complications of
essential hypertension once the acute state of HS is
over is a significant problem in modern cardiology.
It remains an indisputable fact that the most
important in preventing those complications is BP
control, and its assessment should not be limited
to measuring office BP, but should be based on
data from daily monitoring, home self-monitoring
and assessment of central BP (Townsend, 2020).
ABPM is a method that allows to perform the
most complete chronobiological analysis of the
BP profile in the normal daily activity of the
patient (Huang et al., 2021), including white coat,
masked and nocturnal hypertension (Dadlani et
al., 2019), all of which lead to an increased risk
of recurrent HS since the cerebrovascular system,
still compromised by previous HS may not have
time to adapt to sudden, abrupt, and short-term
systolic BP changes.

To get a complete picture of the course of
essential hypertension in patients after HS, it is
necessary to take into account fluctuations in
office BP over a period of time (during one visit,
or several visits, or days) (Pamuenko, 2015),
which is not always possible due to high level
of disability of such patients with subsequent
restriction of mobility and/or impaired cognitive
function (Donkor, 2018). Given all the above
features of this category of patients (including a
low level of adherence to BP control post-stroke)
(Biffi et al., 2021), there is a need to obtain as
much information as possible on BP during a
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single visit to the doctor, which is atteinable with
24-h ABPM.

Low adherence to treatment is the most
common factor leading to hypertensive crisis,
and a common immediate cause is the sudden
cessation of antihypertensive drugs usage
(Yousufet al., 2023). According to recent studies,
24-h ABPM procedure helps to ensure better
compliance: only 37% of patients with essential
hypertension controlled BP when measuring it
randomly, while this figure has increased up to
54% after 24-h ABPM (O'Brien, White, Parati &
Dolan, 2018).

Numerous studies have shown that 24-h
ABPM is a more sensitive predictor of the risk of
cerebrovascular events and death than office BP
(Dadlani et al., 2019), which is also reflected in the
new European guidelines for the management of
arterial hypertension (Mancia et al., 2023).

Therefore, when performing 24-h ABPM, it is
possible to timely select the appropriate treatment
with correction of BP variability ranges and prevent
further complications, including in the already
compromised vascular system of the brain.

It is also noted that the percentage of “non-
dippers” in patients with essential hypertension has
been roughly estimated at 25%, with autonomic
dysfunction being strongly associated with non-
dipping BP profile and nocturnal hypertension
(Huart et al., 2023). Given the signs of impaired
regulation of BP, the passage of an electrical
impulse through the ventricular myocardium
should be considered. To assess the presence of
autonomic imbalance, the 24-h ECG monitoring
data are analyzed, namely: QT interval and its
variance (Singh & Rabkin, 2021).

In review studies, the material was analyzed
for the negative impact on the prognosis of CVD
with increased QTc dispersion (Kaur & Dhoat,
2022). QTc interval studies are already available
in patients with HS in the early periods (Hira et
al., 2022; Guerra, Carrera & Schenone, 2021).
However, there are still limited data on 24-h ABPM
and ECG in patients after HS starting from the late
rehabilitation period. Therefore, there is a lack of
knowledge about the features of the further course
of hypertension in such patients to contribute to a
better treatment outcome, and the necessary data
should be obtained.

ISSN 2786-6661
eISSN 2786-667X

4. Diagnostic value of changes in lipid

metabolism and its relationship

with the coagulation hemostasis

Today there are two main pathogenetic
mechanisms of development and formation of
atherosclerosis: the damage response and the lipid-
infiltration hypothesis, which do not contradict
but rather largely complement each other in
developing atherosclerosis (Jebari-Benslaiman
et al.,, 2022). Another well-known fact is the
comorbidity between essential hypertension and
atherosclerotic vascular lesions (Tian et al., 2024).
In atherosclerosis, it has been shown that lowering
of the elevated total cholesterol level and low-
density lipoprotein (LDL) level reduces the risk
of cardiovascular events and death from any cause
(Peng et al., 2022). However, there are conflicting
data on the feasibility and safety of correction of
lipid profile in patients who have had HS, due to
the increased risk of re-bleeding. In particular,
statins inhibit thrombin production, which can
be dangerous for recurrence of hemorrhage in
patients after HS (Bétrisey et al., 2024). However,
there is very limited information on a subgroup
of patients with HS, associated primarily with
essential hypertension, for whom the problem of
atherosclerosis is especially relevant, given the
above-mentioned comorbidity. In addition, almost
all studies relate to the first 3 periods of HS, but
not to the late rehabilitation period and the period
of residual effects.

Several retrospective meta-analyzes and
database studies have shown a reduction in
mortality and improved functional outcomes with
statin therapy after HS (Lin et al., 2021). However,
none of the analyzes clearly defined the timing
of initiation of statin treatment after HS, so the
window of opportunity to start statin therapy is
wide, which requires a reasonable specification of
the time frame in further studies.

In a recent trial sequential analysis, despite
the increased risk of HS with treatment duration,
statin therapy in patients with previous stroke
could still be recommended, as the net composite
endpoints, including ischemic stroke, HS, transient
ischemic attack, and myocardial infarction are
still significantly reduced (Teoh et al., 2019).
Furthermore, a population-based, propensity score—
matched cohort study reached the conclusion that
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the risk of ICH has been similar for statin users and occurrence of subsequent cerebrovascular events.
nonusers when evaluated among those with prior For a rational approach to the treatment of patients
ICH, and it has been reduced by half in those with with hypertension complicated by hemorrhagic
prior ischemic stroke (Ribe et al., 2020). stroke, it is necessary to conduct a set of

Summarizing the above-mentioned, the diagnostic procedures, which includes ultrasound
high levels of LDL lead to weakening of the investigation of the major cervical arteries, ECHO,
compromised vascular wall with an increased 24-h ABPM and ECG monitoring, determination
risk of its rupture, but aggressive tactics to of plasma lipid panel indices and coagulation
reduce LDL levels are accompanied by more hemostasis panel parameters.

pronounced pleiotropic effects of statins with Financing

slowing of coagulation processes (Siniscalchi et This study did not receive any funding.

al., 2023). At both extremes, an increased risk of Conflict of interests

cerebrovascular hemorrhagic events appears to be The authors declares that there is no conflict of
present that requires to find out a “golden mean” interest in the preparation of this article.

in the category of post-HS survivals. Given the Consent to publication

previously established evidence of a certain risk The authors read the text of the manuscript and
of hemorrhagic events when prescribing statins to agreed with its publication.

patients after HS and data on fibrin deposition in ORCID ID and authors contribution

vascular wall injury due to significant fluctuations 0000-0002-8800-6428 (A, B, C, D, E, F)
in BP (Harvey et al., 2016), it is appropriate to Tkachyshyn Oleksandr
check such patients for coagulation hemostasis 0009-0009-7394-4153 (B, C, D, E) Bespalova
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Anomauia: 2emopaziuHuil iHCYIbM — HAUBANCHUL BUO [HCYIbMY, AKUL yacmiuie npu3eo0ums 00
cmepmi ma 8adickoi ineaniousayii. Xova icHye b6azamo npuuut i ()akmopie puzuKy 2emopaciyHo2o
IHCYIbMY — SIK 8POONCEHUX, MAK i HAOYMUX, a 30e0i1bul020 iX NOEOHAHHS, — CINEPMOHIYHA X80poba €
HAUNOWUpeHiuio ma 0CHOBHOW NPUYUHOK 6HYMPIUHbOUEPENHUX KPOBOBUIUBIE. Memoto docniddcenHs
OVI0 3pobumu KOMIIEKCHUNl 027180 YIHHOCMI OIiA2HOCMUYHUX Npoyedyp Oas KOHMpOuo nepedicy
2INepmoHiuHOI X60pOOU NICIIA PAHHBO20 BIOHOBHO20 NePiody cemopaciynozo incyiomy. [Ipoananizosano
oani PubMed ma ykpaincokux Haykosux odicepen ujo0o nepedicy 2inepmoHiunoi Xxgopoou y nayicumie 3
VCKIAOHEHHAM ) 8UTA0T 2eMOPARIYHO20 THCYIbMY 3 MOYKU 30pY NPODINIAKMUKU NOOANLUUUX YCKIAAOHEHD
cepeo xeopux, AKi nepebysaromnv y cmabinvbHill (hazi. Yci docniodcysani Haykosi npayi 6yniu onyonikosawi
migic 2014 ma 2024 pp. V oaniti pobomi axyenmosano ysazy nepesajdcHo Ha inepmoHiuHil X6opooi
AK KIIOY0BOMY (pakmopi po3sumky 2emopaziyno2o incynomy. 3 02150y aimepamypu MOXCHA 3pobumu
BUCHOBOK, U0 NPOOIIEMA KOHMPOTII0 2INEPMOHIUHOT X80POOU NICIA 2eMOPALTUHO20 THCYIILINY € AKNMY ATbHOIO
HA CbO2OOHIWHIN OeHb | nompebye IPYHMOBHO20 8UpilLeHHs Ol 3an00ieaHHs 6UHUKHEHHIO NOOATbULUX
YepedpPosaACcKYIAPHUX NOOTU. /[ payioHanbHo2o nioxody 00 8e0eHHs X80PUX HA 2INePMOHIUH)Y X80P00Y,
VCKIAOHEHY 2eMOPA2iYHUM [HCYIbMOM, HeoOXiOHO Npo8oOUmuU KOMNIEKC OIaeHOCMUYHUX 3aX00is,
WO BKIIOUAE YILMPA3BYKO8E OOCHIONCEHHS. MALICMPanvHux apmepitl wui, exoxkapoiozpagito, 0oboge
MOHIMOPYBAHHS ApMePiailbH020 MUCK)Y MA eleKMpPoKapoioepamu, BUBHAYeHHs NOKAZHUKIG Ninidocpamu
ma Koazynayitino2o 2emocmasy.

KarwuoBi cioBa: eceHiianpHa aprepiaibHa TiMepTeH3is, TeMOpPAriyHuii 1HCYIBT, amOylaTopHe
MOHITOpPYBaHHS apTepiabHOTO TUCKY, COHHI apTepii, XOIeCTeprH, TOCIIKEHHS 3rOPTaHHs KPOBI.
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AJITOpUTM 00’ €IHAHHSA 3HIMKIB KOHYCHO-IIPOMEHEBOI
KOMII'I0TepHOI ToMorpadii 1y Tpb0X BUMipHOI Hedanomerpii

Bypaakos I1asio

AcucTeHT Kadeapu OpTOAOHTII Ta MPOMEICBTUKH OPTONETUYHOI CTOMATOJIOT 1,
Hauionansuuit Mennunuii yHiBepcuteT iMeHi O.0. boromonsis, Kuis, Ykpaina

Address for correspondence:

Burlakov Pavlo
E-mail: purefeelngs | (@gmil.com

Anomauia: 3D yepanomempis, ik Mmemoo 0iacHOCMUKY OPMOOOHMUYHUX NAYIEHMIB 015 NIAHYBAHHS
JIKYBAHHSA, Ma€e b6azamo nepesaez neped KAACUYHOI0, 3a2AIbHONPULHAMON K «3010mutl cmandapmy 2D,
ane OCHOBHUM ii HEOONIKOM € GeluKe PeHmeeHOoN02TUHe HABAHMAMCEHHS HA NAYIEHMA NPU NPOBEOEeHHI
MCKT uu KIIKT senuxoco nons sopy (FOV 25*25 cm). Po3pobumu npomokon OiaeHOCMuKuU 3
oompumannam npunyunie ALARA (As Low As Reasonably Achievable) ma smenwumu penmeenonoziutne
nHasanmaxcenus (DAP- dose-area product) na nayiecuma npu npogedeHHi OpmMOOOHMUYHOL
oiaenocmuxu — 3D yeganomempii uinsxom 06’ eonannsn KIIKT 3HimKie 3pobaenux Ha ckanepi 3 MeHuum
nonem 3opy (FOV). KIIKT 3HimKu 8epxHb0i ma HUINCHbOI welienu i CKPOHe80-HUNCHbOUeLenHUX CY2n00i8
cepeonvoco FOV y nayicumis, wo 36epHyIUCy 3a CHOMAMOJIO2IYHOIO OONOMO20I0 8 KAIHIKY «EXpiry.
IIpoepamne 3a6e3neuennsn Mimics Medical (Materialise, Belgium). Ha ocnogi po3pobiernoeo namu ma
3anamenmosano2o memooy yegaiomempuurozo ananizy DVB 6yno nokazano moxicaugicmos npoeeoens
3D yeganomempii ma cniamysamu opmoooHmuyHe NikyéanHs Ha 06 conanux KIIKT 3wnimxax,
smenwuswiu smenuumu DAP ona nayiecnma 0o 1532 mGr¥*em?®. Lugposuii nioxio 0o yoockonanenms
memooig diazHocmuKu, po3poonenul 3 dompumanuam npunyunie ALARA, 0o3eonse niosuwumu axicmo
HAOAHHS OPMOOOHMUYHUX NOCTY2 MA 3MEHWUMU PEHM2EHON02IYHe HABAHMANCEHHS HA NAYIEHMIE.

Kurouosi ciioBa: 3D 300paxkeHHs (TpOX BUMIpHE 300paskeHHsT ), 11arHOCTHKA, I03yBaHHS pajiialii
(DAP), xonycHo-npomeHneBa komin torepHa ToMmorpadis (KIIKT), npunuun ALARA, opromoHTis,
uedanomerpis.

Beryn Kpim Toro, mocuieHHs, ClIOTBOPEHHS Ta HaKJIa-

LedanomerpuuHi BUMIpIOBaHHS Ha PEHTre- JIAHHS CYCIIHIX CTPYKTYp € MOOIYHUMH edeKTa-
HOTpap1YHUX 300paKEHHAX Yy TJIUBI 10 MOMUIOK Mu 2D peHTrenorpadii.
y Mpoexkuii, ifeHTru(ikaiii OpieHTUPIB 1 BUMIPIO- 3 MOsIBOI0 KOHYCHO-IIPOMEHEBOI KOMIT I0TEp-
BaHHAX. Lledanomerpuunnii anamiz — pisHoBuA Hoi Ttomorpadii (KIIKT) B cromaronorii cra-
J1arHOCTUYHOI Bi3yaui3allii, SK1il € ABOBUMIPHUM JIO JIOCTYITHUM PpIlIEHHs JUIS Bi3yaiizaiii, 1o
(2D) 1 uelt peHEepHHT € MOX1HUM B1Jl TPUBUMIP- HE BKJIIOYA€ MPOTHO30BAHY IMOMMIIKY IMPOEKIIii,
Hoi cTpykrypu. (Pittayapat, P., Limchaichana- mnoB’s3aHy 3i 30iIbIICHHSIM 300pa)XCHHS, YHU-
Bolstad, N., Willems, G., & Jacobs, R., 2014) kae mpobiem HakJIaaHHS KICTKOBHX CTPYKTYp
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y TOpIBHSIHHI 31 3BHYaliHUM IedaromeTpud-
HUM 300pakeHHsIM Ta aHami3oMm. (Dakhno, L.,
Vyshemyrska, T., Burlakov, P., Storozhenko, K.,
& Flis, P., 2022)

HeBupimenuM 3aiuimnaeTbcss MHUTAHHSA J0-
crynHocti 3D nedanomerpii, Tak AK IS PO-
BEJICHHS LIbOTO METOIY JOCIHIDKEHHS 30JI0TUM
CTaHIAPTOM € MYJIBTHUCIIIpaNbHA KOII I0TepHA
tomorpadis (MCKT) a6o KIIKT uyepena (FOV
25%25 cm). (Kissel, P, Mah, J. K., & Bumann, A.,
2021).

Meton DAP ( dose area product) BUKOPUCTO-
BY€ETBCS TSl BA3HAYCHHS JIJIsl BUMIPY J1030METpii
npu nposeaeHHi KIIKT nocnimxenns.( Allisy-
Roberts, P. J., & Williams, J. (2007); Adam, A.,
Dixon, A. K., Gillard, J. H., & Schaefer-
Prokop, C. (2020); Walter, H. (2010).

dopmyna po3paxyHKy

DAP= CTDIvol*FOV,

ne: DAP — Dose area product (BuUMipsi€ThCS
B Tpeil Ha KBaaparHuii cantumerp, Gy-cm?);
CTDIvol — O6’eMHuli 1HACKC 103U KOMIIT FOTEP-
Hoi Tomorpadii (B miirpesx, mGy); FOV —Ilone
30py(B KBagpaTHUX CaHTHUMeTpax, cm?). Lls dop-
MyJia MPUITyCKae, 0 BXKE BIOMI 3HAYCHHS JIJIS
06’emuoro ixaekcy no3u KT (CTDIvol) Ta po3-
Mip nonst 30py (FOV) mns xonkperHoro KIIKT
CKaHepa.

BinosigHo: npu 3menmenni FOV Oyne 3men-
mieHo 1 DAP.

ISSN 2786-6661
eISSN 2786-667X

Merta

3anponoHyBaTd HOBUU aJTrOPUTM J1arHOC-
THUKU, SKUHA T03BONUTH 3MeHIUTH FOV s no-
JanbIIoro mposeneHHs 3D medaroMeTpuIHOro
ananizy Ha 00’ eqHanux KIIKT 300pakeHHSX.

Marepiaau i meToau

OcHOBOI0O [IsI pO3POOKM HAIIOTO AJTOPHT-
My Oyno o0’eqnanns KIIKT 3HiMKiB BepXHBOT
Ta HWKHBOI mmenenu 1 o6ox CHIIC, o nmposo-
JIVTACH 32 PEKOMEHIOBAaHMMH TTapaMeTpaMu Ha-
namryBaHHs ckanepa KIIKT (kV, mA, t, FOV)
U1t po3paxyHky cymapHoi DAP 3 mopmanmbuium
npoBeneHHsM 3D nedanomerpii 3a 3amareH-
TOBaHUM Hamu MetozoM DVB, pozpobienum
st KIIKT cepemnporo FOV. (Dakhno, L. A.,
Vyshemyrska, T.,& Rashchenko, N. 2023)

KoHyco-mipoMeHeBa KOMIT FOTEpHA TOMOTpPa-
¢is npoBoamunack Ha ckanepi ORTHOPHOS XG
3D (Dentsply, Sirona GmbH Germany).

Jns KIIKT BepxHBOi Ta HMXKHBOI IIENENH 1
CHIIC cyrno6iB BHKOPHCTOBYBAINCH HACTYITHI
napaMeTpy HATAIITYBAHHS: BEPXHS Ta HIDKHS IIIe-
aermu (FOV cm? 8x8, kV 85, mA 7, t cek 14,1, DAP
mIpecm? 812), mpasuit CHILIC (FOV cm? 5%5,5,
kV 85, mA 7, tcek 14,1, DAP mI'pecm?363), miBuii
CHIIIC (FOV cm? 5x5,5,kV 85, mA 7, t cek 14,1,
DAP mIpecm? 363). Cyma DAP=1538 mIpecm?.

[Iporiec o0’enHaHHS 3HIMKIB BiAOyBa€ThCS
32 HACTYITHUM 3alPONOHOBAHUM AJITOPHUTMOM
3 BUKOPUCTAHHSIM TPOTPAMHOTO 3a0e3meucHHs
Mimics Medical (Materialise, Belgium) (man.1).

Mau. 1. Bucrasnenns Touok st 00’ ennanas KIIKT Bepxupoi Ta HuxHBOI mienenu 1 00ox CHILC.
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3arpyxaroun B mporpamy DICOM daitm
Ta BHKOpUCTOByIoun ¢yHKmito Image — Image
Registration mo aHaTOMIYHUM Opi€EHTHpaM He-
00Xi/IHO BHCTaBUTU MiHIMyM 4-6 TOYOK, a came
Ha: canalis palatine minor, posterior nasal spine,
lamina horizontalis procesus pterygoideus os
sphenoidale, vomer, Ta myJIbI10Bi KaMepH MOJISIPIB.

[epeBipka HamiifHOCTI Ta TOYHOCTI MpPOIECY
00’€JTHaHHS BUKOHYBaJIaCh 110 aHaTOMIYHUM YTBO-
pPEHHsM, TOBIIMHA SKUX MeHIIe 1 MM (Mai. 2).

Mau. 2. Ilepesipka Tounocti 06’ eqnanus KITKT
300paKeHb TI0 aHATOMIYHHM OPiEHTHpaM.

ISSN 2786-6661
eISSN 2786-667X

[Ticns iporo BimOyBaeThes peHaepinr 3 Dicom
¢aiiniB B STL, roTOBHIA 3HIMOK 3aBaHTaXy€EThCS
B mporpamy ProPlan (Materialise, Belgium), B
AKiit mpoBoauThes 3D nedanomerpist (man. 3, 4).
(Dakhno, L. A., Vyshemyrska, T., Burlakov, P.,
Goncharuk-Khomyn, M., & Rashchenko, N.,
2023., JlirepaTtypHuid MTUCbMOBHI TBip HayKOBO-
IIPAKTHUYHOTO Xapakrepy 2022).

Mau. 3. Pennepinr 3 Dicom ¢aiiniB B STL dopmar.

Mau. 4. 3D nedanomerpis no 06’eqnanomux KIIKT 3HiMKax.
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Pesyabrarn

[Ticna mposenenns 3D nedanoMeTpudHOro
aHanmizy mnamieHta M.28 p. oTpuUMaHi HACTYIHI
METPUYHI Ta aHTYISLINAHI apaMeTpH, sIKi HaBe-
neni B Tadym 1.

Tadomauus 1. Pesynasrat 3D nedanomerpuaHoro
obcrexxeHHs 3a metogoM DVB

IapameTp ?::;Cez:: N SD
CKeJeTHI cariTaibHi
A-TVP 12.2mMMm 11,8 +3,1
B-TVP 5.0mMM 10,0 +3,6
Witts 7.8MM 4,7 +1.1
AB-FH 75.7° 83.0° +30
CkeneTHi BepTUKaIbHI

FH-MP 21.6° 21,5 +4,1°
FH-PP 3.6° 3,1 +2,20
Go 124.6° 120,5 14,30
TFH/LFH 76% | 72,8% | +3,3%
BHCOTA OOITIIUS

FH-MP 76.5Mm | 86,7MM | +5,4MMm
HIDKHS BUCOTA

00anaust ANS-MP 582mMm | 63.2MM | +4,7MM

JleHTansHi napamerpu

OB 39vm | 1,1mMm | £1,0mMM
0J 29vMm | 3.2MMm | £1,2MM
II 34.6° 47,30 +5,8°
Ul-FH 83.6 69,1° +5,6°
L1-FH 61.6° 62,7 +2,8°
16-26 32.5 | 39,9mm | £2,3mMMm

Hiarno3: 2 kmac 3a Exrmem (cmiBBigHO-
menHss Mk A-TVP ta B-TVP=7.2MM npu
N =1wmm) perporenis (B-TVP=5mM, mpu
N=10,0+3,6 mm), perpy3is BepxHix pi3uiB (Ul-
FH=83.6°, N=69,1°+5,6°), 30i1blieHHs Bep-
TUKaJbHOTO nepekputTTs pizuiB (OB =3.9 MM,
N=1,1£1,0mm).

Oo0rosopeHHs

[HauBiMyabHUN MiIX1A MPU TIaTHOCTHUIN Ta
TUTAHYBaHHI OPTOIOHTHYHOTO JIIKyBaHHS HEMOX-
TuBO ysaBUTH Oe3 nedanomerpii, ae 2D meronu
MaloTh PsII HENOMIKIB Taki SK CYMEpPIMITO3HIIsS
AHATOMIYHUX CTPYKTYP, BOXKKICTh 1iAeHTH(IKAIIT

ISSN 2786-6661
eISSN 2786-667X

TOYOK Ta IMOMUJIKH 13 3MIHOIO ICTHHHHX PO3MIipiB
CTPYKTYP.

3 TeXHIYHUM MporpecoM Ha 3MiHy 2D neda-
nomeTpii npuiinuia 3D, ane BOHa TaKoXX Ma€e CBOi
HEJIO0JIIKM, OCHOBHUM 3 SKHX € BUCOKE PEHTIe-
HOJIOTIYHE HaBaHTakeHHs Ha mamieHta (DAP).
3onotuM crangapToM nposeneHHs 3D nedano-
metpii € MCKT uyepena (FOV 25%25 cm?), ska
Jla€ 3MOTY Bi3yalri3yBaTd BCi HEOOXiIHI aHATO-
MIYHI OpiEHTUPH JUIsI TOOYAOBH KpaHiaJIbHOT
pedepentroi mrommHN (S-N). Il mronmHa
JICKUTh B OCHOBI CTaHIAPTHUX I1ehaToOMETPHY-
HUX METOJIIB aHaJIi3y JJIsi BUMIPY METPUYHHUX Ta
AHTYJAIIHHUX TTapaMeTPiB KiICTOK JIUIIEBOTO Ye-
pena.

3anponoHOBaHUN HaMH MeTon Ledaaome-
TpuuHoro ananizy DVB nae 3mory nposectu 3D
nedanomerpito Ha KIIKT 3HiIMKax cepenHboro
nonst 30py (FOV) 6e3 S-N, ane mpu po3poOiri
1poro Metoay Mu BukopuctoByBaiu KITKT 3niM-
ku 3pobsenHi npu FOV 8 cm (H) x 14 cm (D), B
1ii cTarTi OyJa0 3ampoONOHOBAaHUM HOBUHM MIAX1J
1o toro 106 3menmutd FOV no 8 cm (H) x 8 cm
(D) — yum mie 6isbI1e 3MEHITUTH PEHTICHOJIOT1Y-
HE HABaHTA>KEHHS.

BucHoBku

3anpornoHOBaHUNA ~ aJTOPUTM 00’ €IHAHHS
3HIMKIB f03Boisie 3MeHmutd FOV mns mpose-
nenns 3D nedanomerpii, Mo 1a€ 3MOTY OTpPH-
MaTd MeHInl IokasHuku DAP 1 nmamiedra.
Hamu nocaruyrto cymapse 3menmeHHss DAP no
1538 mIpecm?.

3anponoHOBaHUN HAMU QJITOPUTM J1arHOC-
TUKH, 110 Bkitoyae B cebe mpoBeaenns KIIKT
BEPXHBOI Ta HIKHBOI mienenu i o6ox CHUIC, 3
HOCIIAYIOUUM 00’ €THAHHSAM 300pakeHb, J103BO-
Jsi€ BIAIMTH BiJ 30JI0TOTO CTaHAAPTY MPOBEICH-
1 MCKT uepena, pobistun 3D nedanomerpito
OUTBII TOCTYMHOIO, HIO A€ 3MOTY ITiIBUIIATH
e(eKTUBHICTb JIIarHOCTUKH MAIlIEHTIB Ta IUIaHY-
BaHHSI OPTOAOHTHYHOTO JIIKyBaHHSI.

IlepcnekTuBM MaOyTHIX JOCTIIKEHD

3 MeTol MiJIBUIIECHHS e()EeKTUBHOCTI [ia-
THOCTHKH Ta 3MEHIIEHHS PETTeHOJIOTIYHOTO Ha-
BAaHTKCHHS MOXKHA III€ 3MEHIIUTH HapaMeTpu
nHanawmtyBanHa KIIKT ckanepa (kV, mA, t ) Ta
PO3pOOIATH HOBI METOAM 1LePaTOMETPUIHOIO
aHaI3y 3 BUKOPHUCTAHHAM IHIIUX pedepeHTHUX
TUTOMIHH.
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Abstract: 3D cefalometry as a method of diagnosis of orthodontic patients for treatment plan-
ning has many advantages over the classical adopted as the «gold standard» 2D, but its main disad-
vantage is the large retgenological load on the patient when conducting MSCT or CBCT of a large
field of vision (FOV 25*25 cm). To develop an ALARA principle (As Low As Reasonably Achievable)
diagnostic protocol and reduce the dose-area product (DAP) per patient during 3D orthodontic
diagnostics (cephalometry) by combining CPCT images taken on a scanner with a smaller field of
vision (FOV). Methods: CBCT images of the upper and lower jaw and temporo mandibular joints
of the middle patients who sought dental assistance at the « Expir» clinic. Mimics Medical software
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(Materialise, Belgium) Based on our developed and patented method of cephalometric analysis
DVB, it has been shown that it is possible to perform a cephalometry analysis and to plan orthodon-
tic treatment on combined CBCT images and thus reduce the DAP for the patient to 1532 mGr*cm?.
The digital approach to the improvement of diagnostic methods, developed in accordance with the
ALARA principles, allows to improve the quality of orthodontic services and reduce the X-ray load
on patients.

Keywords : Cephalometry, Diagnosis, Orthodontics, Radiation Dosage (DAP), Three-Dimensional
Image, ALARA principle, cone beam computed tomography (CBCT).
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Influence of the angle of dental implant placement
on the stress-strain state of the jaw
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Abstract: prosthetics on dental implants is a complex and responsible stage of treatment of patients
with dental defects. The success of dental implantation depends not only on careful planning and per-
formed surgical intervention in compliance with the requirements of the protocol, but also on the type
of load on the dental implant, the choice of orthopedic design and material. Thorough preparation
for prosthetics, taking into account the initial clinical situation and individual characteristics of the
patient, ensures a full restoration of the dentition defect with reproduction of the chewing function.
The parameters of the stress-strain state in the bone tissue around dental implants are of the greatest
importance for the effectiveness of prosthetics on implants, especially in the long term of their func-
tioning. Significant power loads of variable amplitude in the jaw lead to resorption of bone tissue and
failure of implants as artificial dental prostheses. In this regard, research on modeling the stress-strain
state in bone tissue under different loading conditions of implants is relevant. This research presents
the results of studying the stress-strain state of the bone-implant system under static loading. Numerical
calculations were performed for four installation angles of the implant: 0°, 7°, 15°, and 22°. The solid
model of the mandible and the implant model were made in Spaceclaim software, and the stresses were
determined using ANSYS Workbench. The results obtained show the effect of the implant placement
angle on the distribution of stress fields in the bone tissue and implant. The analysis of the calculation
results will help to ensure optimal functioning and durability of dental implants.

Keywords: Computer Simulation, Dental Implants, Dental Stress Analysis, Finite Element Analysis,
Mandible, stress.

Introduction

The modern development of dentistry
allows dental specialists to prevent the onset
and progression of dental deformities by using
dental implants. The last ones are increasingly
used in everyday practice in comparison with
bridges because they have a number of advantages
(Dmytrenko I. A. & Ozhohan Z. R., 2014).
However, along with the more frequent use of

dental implants, there is a high level of secondary
complications associated with their functioning in
the crown-implant system. Today, special attention
is paid to the biomechanical aspects of treatment in
order to ensure acceptable levels of load on dental
implants (Sahin S & Cehreli MC, 2001).

The rapid development of digital navigation
technologies makes it possible to plan the crown
before placing a dental implant, which is an urgent
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task. The study of the load distribution on the
crown-implant-bone system is intended to use
this knowledge to increase the duration of implant
functioning in the patient’s oral cavity.

Aim

The purpose of this study is to investigate the
stress-strain states in the implant-bone area under
static load at different implant angles.

The object of research

The research was conducted on a segment of
the lower jaw with an implant installed in it (Fig. 1)
(Baggi L. et al, 2008; Demenko et al, 2014). Using
CT scanning, a cloud of points was obtained,
which was used to build a surface body, and a solid
body was obtained from it. The model was created
in the Spaceclaim software package. For ease of
fixation, the jaw section was mounted on a platform
that required high stiffness compared to other
components of the system, so structural steel was
chosen as the platform material for calculations.
The jaw was considered as a two-layer body: the
outer layer is cortical bone tissue with a thickness of
2 mm, and the inner layer is trabecular. To simplify

ISSN 2786-6661
eISSN 2786-667X

the calculations, we assumed linear elastic isotropic
behavior of bone materials (Baggi L. et al, 2008).
A simplified geometric model of the implant was
used in the calculations. The mechanical properties
of the materials are given in Table 1 (Baggi L. et al,
2008; Mohammed Ibrahim et al, 2011), where E —
is the elastic modulus, p — is the Poisson’s ratio,
and o.i— is the critical stress.

According to the purpose of the research,
4 variants of implant placement in the jaw were
considered: axially, at an angle of 7°, at an angle of
15° and at an angle of 22° (Fig. 2).

In this case, experimental studies to determine
the stress-strain state of the system are a difficult
and time-consuming task, so to study the problems
of this research, finite element analysis using the
ANSYS Workbench software package was used
(Pham, D. Q. et al, 2023; Himmlova L. et al, 2004;
Kopchak, A. V. & Kryschuk, M. G., 2014).

To compare the stress-strain states of the bone-
implant system at different angles of implant
placement, we selected the points of registration
(Bida V. et al, 2018) of stress values (Fig. 3). The

b

Fig. 1. (a) The area of the jaw under study; (b) Surface body; (c) Solid body;
(d) Geometric model of the object of the research
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Table 1. Mechanical properties of materials of the design model

Object Material E, GPa n Gurity MPa
The outer layer of bone tissue Cortical bone 11 0,3 170-190
The inner layer of bone tissue Trabecular bone 0,78 0,3 5
The implant Titan alloy Ti-6Al-4V 111,2 0,3387 918
The platform Construction steel 200 0,3 215
a b c d

Fig. 2. (a) Implant positioned axially; (b) Implant positioned at an angle of 7°;
Implant positioned at an angle of 15° Implant positioned at an angle of 22°

Fig. 3. Points of registration of stress values

in the model

index “A” means that the point is in the implant,
the index “B” means that the point is in the bone
tissue, and the index “ © “ means that the point is at
the border of the cortical and cancellous bone.

Boundary conditions

To prevent the displacement of the bone-
implant system, the lower face of the platform
was fixed and a vertical force of 200 N was
applied to the upper face of the implant. Taking
into consideration the specifics of the interaction
between the model parts, the contacts were set to
be bonded.

Analysis of the results

After calculation, the stress distribution in the
bone-implant system was determined (Fig. 4).

The stress values for the four variants of
implant placement at the considered points (Fig.3)
are presented in Table 2.

The analysis of the calculation results indicates
anuneven distribution of stresses in the system. The
highest stress values are observed in the implant,
while the lowest are in the trabecular bone tissue.
It was determined that the maximum stresses in
the system increase with an increasing angle of
inclination of the implant, and these values remain
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Fig. 4. Stress-strain state of the model with the implant placed: (a) axially; (b) at an angle of 7°;
(c) at an angle of 15% (d) at an angle of 22°

less than the fracture strength of the materials (for
titanium omax=254.36 MPa, for cortical bone
tissue omax =30.37 MPa and for cancellous bone
tissue omax =3.5 MPa).

In the course of the study, equations were
obtained that reflect the dependence of the equiva-
lent stress on the angle of inclination of the implant

atthe characteristic points of cortical and trabecular
bone tissue (Fig. 5). Each of the equations has a
high level of approximation reliability (R?> 0.88).
The specific equations are as follows:

For point 2B: y=0.019x"2 + 0.5331x + 9.1156,
where x — is the implant angle and y — is the
equivalent stress, with R? = 0.998.
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Table 2. Stresses at the considered points

ISSN 2786-6661
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. Implant placement
Fomt Axially 7 15" w
" | AAMPa | B,MPa | A,MPa | B,MPa | A,MPa | B,MPa | A,MPa | B,MPa
1 9,6156 6,0549 18,425 8,0188 19,721 13,996 23,732 20,589
2 14,807 8,9418 23,138 14,257 30,442 20,912 54,361 30,22
3 20,274 17,117 21,713 18,584 24,272 21,466 40,5 30,37
4 6,5947 2,9321 8,641 2,8039 7,6119 3,2553 7,9962 3,4456
5 3,5213 0,9 3,3459 0,875 3,2371 0,8346 3,045 0,811
6 10,222 3,5012 7,4617 3,3478 7,9868 3,0143 6,5372 2,7986
7 21,628 14,15 14,442 11,164 7,9419 7,0324 5,2006 5,6775
8 21,628 14,177 25,58 12,647 11,475 8,7521 11,179 5,0351
13,716 9,1337 18,142 5,9598 11,36 4,3272 13,102 1,973

10 5,4177 - 7,7565 - 11,742 - 15,278 -

11 12,622 - 12,501 - 12,879 - 13,601 -

12 8,3326 - 8,7063 - 8,516 - 8,2932 -
For point 8B: y=-0.0104x"2-0.1948x+ An important result is that the maximum

14.269, with R?=0.9972.

For point 4B: y=0.0015x"2-0.0062x +
2.8896, with R = 0.8806.

For point 6B: y=-0.0003x"2-0.0265x +
3.5137, with R*=0.9911.

Conclusion

As aresult of the research, the stress distribution
fields in the bone-implant system were determined
and the maximum stress values at different angles
of implant placement were determined. The
dependence of the stresses on the angle of the
implant was established.

a Cortical bone
35
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stresses that occurred in the system under a single
static load do not exceed the limits, however, under
cyclic loads they can be critical, which makes it
important to conduct further research on this topic.

Thus, the obtained research results are
important in planning an implant-supported
orthopedic structure, namely in choosing the
optimal installation angle, which in turn will ensure
maximum duration and stability of dental implants
in the oral cavity of patients. This is of great practical
importance for dental practice and contributes to the
improvement of orthopedic treatment of dentition

b Trabecular bone
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Fig. 5. Dependence of the equivalent stress at the considered points on the angle of inclination of the implant
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defects replaced by fixed dentures supported by
implants. The use of this data in implant planning
will help optimize the prosthetic process and ensure
the proper functioning of dental implants, providing
patients with a healthy and comfortable bite and
aesthetic appearance.
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Anomauisa: npome3ye8annsa Ha OEHMANbHUX IMIIAHMAMAX € CKIAOHUM Ma 8I0N08I0ANbHUM emanom
JIKYy8anHs nayieumie 3 Oegpexmamu 3yOHUX psois. Ycnix OeHmanvHoi iMniaumayii 3anexcums He
Jue 8i0 pemenbHO20 NIAHYBAHHSA MA NPOBEOEHO20 XIPYPIUHO20 8MPYUAHHS I3 OOMPUMAHHAM 8UMO2
npomoKony, aie U 6i0 uUdy HABAHMAINCEHHS HA OEHMANbHUU IMIIAHMAm, 6ubOOpy OpmoneouyHoi
Koncmpykyii ma mamepiany. Ipynmosna nio2omoeéka 00 npoeedens npome3yeanHs i3 6Paxy6anHIM
BUXIOHOI KNIHIYHOI cumyayii ma iHOUGi0yanrbHux ocodoausocmeri nayicHma 3abe3nedye no8HOYIHHE
BIOHOGIEHHS Oehekmy 3YOH020 psady i3 8i0meopeHHsAM QyHKYIl Jcyeanns. [lapamempu HanpysceHo-
0ehopmosaro2o cmawmy @ KiCMKOGIll MKAHUHI HABKOLO OeHMANbHUX IMINJIAHMIE MAOMb HAUBANCIUGIULE
3HAYeHHsT Ol eheKMUBHOCMI NPOMEe3Y8AHHs HA IMUIAHMAX, 0COOMUBO Y 8i00ANeHi mepMiHu ix
(PYHKYIOHYBAHHA. 3HAYHI CUI08T HABAHMANCEHHS 3MIHHOT AMNIIMYOU 8 Welleni npu3eo0sms 00 pe3opoyii
KICMKOBOI MKAHUHU | HECHPOMOJICHOCMI IMIIaHmMamie 6ymu onoporo 05 3y0HuUxX npomesis. Y 38 3Ky
3 YUM AKMYanbHi OOCTIONCEHHSI NO MOOENOBAHHIO HANPYHCEHO-0ehOPMOBAHO20 CMAHY 8 KICMKOBIl
MKAHUHI NPU PI3HUX YMOBAX HABAHMANCEHHA iMnaaHmamis. B oauiti pobomi ompumani pe3ynomamu
O0CTIONCEHHSA HANPYIHCEHO-0ehOPMOBAHO20 CIMAHY CUCMEMU KIiCMKA-IMNIAHMAM Npu CIMAmudHOMY
HaganmasicenHi. IIlposedeno uucenvHi po3apaxyHku 0 HOmupbox Kymie 6Cmanognenus imnianmamy: 0°,
7°, 15° ma 22°. 06’ emny mooenv yacmunu HUNCHbOI ujenenu ma mMooens imnianmamy 6yno 3pooneHo 6
npozpamuomy 3abesneventi Spaceclaim, a suznavenns nanpysxcers 3pobneno 3 guxopucmanuam ANSYS
Workbench. Odeparcani pesynomamu nokazyioms 6NaAUE Kyma 6CMAHOBLEHHS IMIAAHMANMY HA PO3N00iT
NONi8 HANPY*CeHb 8 KICMKOBIU MKAHUHI ma iMnianmami. AHaniz pesyibmamis oouUcIeHb 003601UMb
3abe3neyumu onmumanvHe @OYHKYIOHY8AHHA mMa 00820MPUBANICMb  eKCnayamayii  0eHmanbHux
IMNAGHMAmis.
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Abstract: injuries of the temporomandibular joint (TMJ) pose significant challenges to patients’
well-being and require comprehensive treatment strategies. Physical therapy has emerged as a vital
component in the management of TMJ injuries, with its efficacy increasingly recognized in clinical
practice. This review provides a thorough summarize of physical therapy interventions for TMJ inju-
ries, focusing on their role in restoring joint function and improving patient outcomes. Additionally,
this review explores emerging trends and future directions in TMJ physical therapy, including advance-
ments in technology and novel treatment modalities. Through a synthesis of current research and clini-
cal evidence, the review explores various physical therapy modalities, including exercises, manual ther-
apy techniques, and patient education programs. Additionally, the review discusses the mechanisms of
action underlying physical therapy interventions and their impact on TMJ mobility, pain reduction, and
overall quality of life. The relevance of physical therapy in the multidisciplinary approach to TMJ inju-
ry management is emphasized, highlighting its potential to complement other treatment modalities such
as pharmacotherapy and surgical interventions. Furthermore, the review addresses considerations for
optimizing physical therapy protocols, including patient selection, treatment duration, and therapist
expertise. Overall, this review underscores the importance of physical therapy in the comprehensive
care of TMJ injuries and provides insights into its implementation for clinicians and researchers alike.
Considerations for patient-centered care and shared decision-making are also addressed, recognizing
the importance of individualized treatment plans tailored to patient preferences and goals. By providing
a comprehensive overview of physical therapy for TMJ injuries, this review aims to inform clinicians,
researchers, and policymakers about the evolving landscape of TMJ management and promote evi-
dence-based practice for improved patient outcomes and quality of life.

Keywords: Temporomandibular Joint, Muscles, Pathology, Prevalence, Physical Therapy Modalities,
Methods.

Introduction musculoskeletal system, TMJ lesions are becoming
In the modern world, where there is a high more and more common. Insufficient physical
level of stress, injuries and pathologies of the activity, bite abnormalities and injuries are the main
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factors that lead to dysfunctions in this joint. The
urgency of the problem is reflected in the increase
in the number of patients who seek medical help
due to pain and limitation of movements in the
work of the jaw.

Temporomandibular joint (TMJ) disorders
encompass a spectrum of conditions affecting the
jaw joint and surrounding structures, often leading
to significant pain and functional limitations.
Physiotherapy, as a noninvasive therapeutic
approach, plays a crucial role in the management
of TMJ diseases. It involves the application of
various modalities such as exercises, manual
therapy techniques, and physical procedures
aimed at alleviating symptoms, improving joint
function, and enhancing overall quality of life for
affected individuals. By targeting musculoskeletal
imbalances, reducing inflammation, and promoting
tissue healing, physiotherapy contributes to the
comprehensive treatment of TMJ disorders.

Epidemiology of Temporomandibular Joint
Disorders:

Temporomandibular  joint disorders are
prevalent in the general population, with studies
indicating a considerable burden of disease
worldwide. Estimates suggest that approximately
5-12% of the population experiences symptoms
related to TMJ disorders, making it a common
condition encountered in clinical practice. These
disorders affect individuals across all age groups,
although they are more commonly observed in
adults aged 20 to 40 years. Furthermore, TMJ
disorders exhibit a higher prevalence among
females compared to males, with some studies
reporting a female-to-male ratio of 2:1 or higher.

The multifactorial nature of TMJ disorders,
involving both biomechanical and psychosocial
factors, contributes to their widespread occurrence.
Risk factors such as bruxism, malocclusion, trauma,
stress, and parafunctional habits exacerbate the
likelihood of developing TMJ-related symptoms.
Additionally, comorbid conditions such as
headache disorders, fibromyalgia, and anxiety
disorders often coexist with TMJ disorders, further
complicating their management.

Given the prevalence and impact of TMIJ
disorders on individuals’ daily functioning and
quality of life, effective management strategies
are imperative. Physiotherapy, with its focus on
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noninvasive interventions and holistic patient care,
plays a pivotal role in addressing the multifaceted
nature of TMJ disorders, offering hope for
improved outcomes and enhanced well-being for
affected individuals.

Aim

Study physical therapy for lesions of the
temporomandibular joint.

Materials and methods

Forthisreview, special scientific and methodical
literature, as well as information sources, were
analyzed to gather comprehensive insights into
the role of physical therapy in the management
of temporomandibular joint (TMJ) injuries. The
following approach was employed:

Literature Search: A systematic search was
conducted across various databases, including
PubMed/MEDLINE, Web of Science, Scopus,
Cochrane Library, and Google Scholar. Keywords
related to TMJ disorders, physical therapy, reha-
bilitation, and treatment modalities were used to
identify relevant studies and review articles.

SelectionCriteria: Thesearchwaslimitedtopeer-
reviewed articles published in English, focusing on
the efficacy of physical therapy interventions for
TMIJ injuries. Studies encompassing randomized
controlled trials, observational studies, systematic
reviews, and meta-analyses were considered.
Additionally, textbooks, guidelines, and reputable
professional  organizations’  websites  were
consulted to supplement the literature search.

Review and Discussion

The problem of physical therapy to restore
the mobility of the temporomandibular joint is
highlighted in many scientific studies of domestic
and foreign scientists S. Armijo-Olivo, R.L.Gauer,
A Shimada. This question has long been in the
field of view of such Ukrainian researchers
as M.H. Aravitska, V.F. Makeev, R. Ozhogan,
M. Rozhko, Z.R. Ozhohan, H. 1. Tabaka. Although
many aspects of this problem have already been
investigated, many important questions have not
been adequately resolved/

The temporomandibular joint (TMJ) is a
complex joint mechanism in the human body. The
instability of intra-articular interactions occurs due
to the incompatibility of the joint surfaces, which
is related to the relationship of the tooth rows and
the state of the muscles for chewing. Dysfunction
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of the masticatory muscles and disruption of its
innervation play a key role in the occurrence of
pathological changes in the TMJ. This leads to the
discoordination of masticatory function and TMJ
movements, and also contributes to the formation
of traumatic occlusion.

Scientists R. Ozhogan, M. Rozhko, Z.R. Oz-
hohan believe that the cause of TMJ and
masticatory muscle dysfunction is a violation of
the functional occlusion and parafunction of the
masticatory muscles. With this problem, the study
of the state of the maxillofacial system in patients
with dentition defects, which affect occlusion
disorders and the development of pathology in
the TMJ, as well as the development of effective
methods of diagnosis, treatment and prevention,
remains relevant (Ozhogan, 2023).

The authors M.S. Drogomyretska, R.O. Mirza
recommend combining the orthopedic treatment
of all forms of temporomandibular joint (TMJ)
meniscus dislocation with electrical stimulation
of the masticatory muscles in order to shorten the
duration of treatment and ensure the stability of the
achieved results. In the complex treatment of the
pain syndrome of TMJ dysfunction, masticatory
muscle hyper tonus, and an unmanageable
disc dislocation, it is possible to use electrical
stimulation of the masticatory muscles effectively.
This is particularly useful in cases where there is a
distal location of the articular head associated with
bruxism or limited opening with a non-posterior
position of the articular head without compression.
After reaching the optimal therapeutic position
of the articular head and the height of the gnathic
part of the face, this approach can help to shorten
the treatment period or eliminate complications
significantly (Drogomyretska, 2018).

Electrostimulation  of the  masticatory
muscles, in particular the chin muscles (chin-
hyoid and anterior belly of the biceps muscle),
using sinusoidally modulated and bipolar pulses,
effectively reduces local pain syndrome, improves
the locomotor function of the temporomandibular
joint, restores fun functional activity of the muscles
of the maxillofacial region and neck muscles, and
in some cases acts on manifestations of bruxism
(Makeev, 2020).

Ithasbeen studied that the condition of the lateral
muscle can undergo changes under the influence
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of stressful situations, hormonal disorders, the
use of pharmacological agents, physical therapy,
electrical stimulation of the masticatory muscles,
as well as immediately after anesthetic blocking.

Thus, the modern method of electromyography
(Titan) allows you to objectively assess the
condition of the temporal and masticatory muscles.
At the same time, the lateral pterygoid muscle,
which is directly important for movements in the
temporomandibular joint, is characterized by a
certain difficulty in objectifying its functional
state due to the peculiarities of its topography.
Visualization of this muscle on magnetic resonance
imaging in the axial projection can be caused by
certain difficulties.

The authors H. 1. Tabak, G. O. Stelmakh,
T. G. Bakaliuk described in the study about the
use of the method of volumetric pneumopressing
(OPP), which involves exposure to compressed
air through special cuffs, the pressure of which is
regulated by a computer (BIO device -1). As part
of the device, a unique pneumatic cuff «Cap» is
used to perform pneumatic pressing on the head
(craniopressure). This method was developed by
I. V. Tarshinov and Yu. I. Ilyuk and received a
patent in Ukraine (Tabaka, 2019).

Due to the gradual injection of air into the
pneumatic compartments, a massage effect is
provided on the muscles of the head and the
muscles surrounding the temporomandibular
joint. Patients received OPP head sessions lasting
12 min, performing eight such procedures every
other day.

The assessment of rehabilitation effectiveness
was the decrease in the degree of expression of
muscle and joint dysfunction.

Thus, the use of volumetric pneumopressing
in the form of a «gentle» cranial manipulation
technique contributes to the establishment of the
craniomandibular system and the muscles that
interact when opening and closing the mouth. The
proposed correction of TMJ muscle dysfunction
will improve the quality of dental care for the
population.

Authors M.G. Aravitska, L.M. Sheremet,
S.I. Danylchenko. developed a program of
physical therapy to correct the functional status
of the temporomandibular joint in arthrosis.
The program included therapeutic exercises, in
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particular exercises with support and stretching,
aimed at mimic and masticatory muscles, neck and
cervical collar zone muscles, with self-monitoring
of symmetry and correctness of their performance
in front of a mirror (three times a week). It also
included 10 sessions of paraffin therapy (local
applications to the TMJ area) before therapeutic
exercises at the beginning of the program,
10 massage sessions of the area of the masticatory
muscles, TMJ, neck and cervical collar zone,
10 sessions of post-isometric relaxation of the
masticatory muscles and neck muscles. In addition,
kinesiological taping of the TMJ area, masticatory
muscles, and neck was used. The patient was
also taught about the correction of daily motor
and functional load on the joint, including the
limitation of wide opening of the mouth, prolonged
chewing and other recommendations, such as the
elimination of bad habits (clicking seeds, nuts,
holding objects with the teeth, etc.) (Aravitska,
2021).

The goal of physical therapy in patients with
arthrosis of the temporomandibular joint is to
reduce the load on the joint, as well as to eliminate
and reduce such manifestations as pain, synovitis,
and myalgia, in order to improve the function of
the joint. Also important goals are stimulation
and activation of metabolic processes in cartilage
and bone tissues, normalization of blood flow and
improvement of quality of life.

The use of physical therapy in the main group
statistically significantly improved the functional
activity of the jaw area and the functioning of the
temporomandibular joint. This was manifested in a
decrease in the number of people who complained
about pathological sounds during jaw movements
and their auscultatory detection, a decrease in
discomfort during chewing, and also in an increase
in the size of the mouth opening.

Thus, physical therapy significantly improves
the functional capacity of the temporomandibular
joint in the complex recovery of patients with
arthrosis, compared to monotherapy with
nonsteroidal anti-inflammatory drugs.

In recent years, the utilization of laser
therapy in the treatment of temporomandibular
joint disorders (TMD) has gained increasing
attention due to its potential therapeutic benefits.
Low-level laser therapy (LLLT), also known
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as photobiomodulation therapy, involves the
application of low-intensity lasers to target tissues,
aiming to reduce pain, inflammation, and promote
tissue healing. Here, we discuss the current
evidence regarding the use of laser therapy in the
management of TMD.

Several studies have investigated the efficacy
of laser therapy as an adjunctive treatment
modality for TMD, showing promising results in
alleviating symptoms and improving functional
outcomes. LLLT has been shown to exert anti-
inflammatory effects by reducing pro-inflammatory
cytokines and modulating immune responses in
the temporomandibular joint. Additionally, laser
therapy has been reported to enhance tissue repair
mechanisms, stimulate collagen synthesis, and
improve microcirculation, contributing to the
resolution of TMJ dysfunction.

One of the key advantages of laser therapy
i1s its noninvasive nature and minimal risk of
adverse effects, making it a safe option for
patients with TMD, including those who may not
tolerate conventional treatments or medications.
Moreover, laser therapy can be easily administered
in outpatient settings, offering convenience and
accessibility for patients seeking alternative or
complementary therapies for TMD.

However, despite the growing interest in
laser therapy for TMD, there is still a need for
well-designed randomized controlled trials and
systematic reviews to establish its efficacy and
optimal treatment parameters. Variability in laser
parameters, such as wavelength, power density,
treatment duration, and frequency, among studies
makes it challenging to draw definitive conclusions
regarding its effectiveness in TMD management.

Furthermore, the mechanism of action
underlying laser therapy in TMD remains to be
fully elucidated, and its long-term effects and
durability of treatment outcomes warrant further
investigation. Additionally, the cost-effectiveness
of laser therapy compared to other conventional
treatments for TMD needs to be evaluated to
inform clinical decision-making and healthcare
resource allocation.

In conclusion, while laser therapy holds promise
as a noninvasive and potentially effective treatment
modality for TMD, further research is needed to
establish its efficacy, safety, and optimal use in
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clinical practice. Collaborative efforts between
researchers, clinicians, and healthcare policymakers
are essential to advance our understanding of laser
therapy in TMD management and its integration
into comprehensive treatment approaches for this
complex condition.

Conclusions

These studies and publications have revealed
the great importance of physical therapy for
temporomandibular joint (TMJ) injuries. The
analysis of the available data allows us to define
this method as effective and justified in the context
of restoring joint functions and improving the
quality of life of patients.

Research indicates that physical therapy helps
reduce pain, restore mobility, and promote tissue
regeneration in the temporomandibular joint.
Special attention should be paid to the effect of
physical therapy on the masticatory muscles,
since the dysfunction of this element is crucial in
pathological processes in TMJ.

Therefore, taking into account the obtained
results, it can be concluded that the use of
physical therapy in the treatment of lesions of
the temporomandibular joint is a promising
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and effective direction. Additional research and
development in these areas and may contribute to
further optimization of physical therapy methods
and improvement of treatment outcomes for
patients with similar problems.
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Anomauyia: mpasmu cKpoHeso-HudiCHboujenenno2o cyenoba (CHIIC) cmeopioioms  3HayHi
npobnemu 011 O1A2ONONYYYs. NAYIEHMIB | 8UMALAIOMb KOMNIJIEKCHOI cmpamezii aikysanus. Dizuyna
mepanis cmana HCUmmeso 6adciusum komnonenmom y aikysanni mpasm CHLLC, i ii echexmuenicmo
6ce Oinbule BUBHAECMbCA 8 KAIHIYHIL npakmuyi. Y yvomy oenadi npeocmasnieno pemenvHull auaniz
Qiziomepanesmuunux empyuans npu mpasmax CHIL[C, 30cepedcyouucsy Ha ix poni y 6i0HOBNEHHI
Gyukyii cyenobie i nokpaujenui pesyivmamis nikyeanus nayienmie. Kpim moeo, y yvomy oensdi
o0ocniddcylomsvest Ho8l menoenyii ma manuOymui Hanpamku @giziomepanii CHII[C, exnoyaroyu
O0CSICHEHHs. 8 MEXHON02Ii ma HO8I Memoou NIKY8aHHS. 3a60SKU CUHME3Y NOMOYHUX OOCTIONCEHDL I
KIIHIYHUX O0KA3I8 027180 00CHIONCYE PI3HI Memoou i3uyHOi mepanii, 8KIOHUAOYU 6NPABU, MEXHIKU
MauyanbHoi mepanii ma npoepamu HasyaumHa nayienmie. Kpim moeco, 6 021500 0062060pH00mucs
MexaHizmu Oii, Wo Jiexcams 8 0OCHOGI (hiziomepanesmuyHux 6mpyyans, i ix enaue na pyxausicmos CHIIC,
3MeHuleHHsa 600 ma 3a2anbHy Akicme xcumms. Iliokpeciroemvesa akmyanvhicms Qizuynoi mepanii
8 MYTbMUOUCYUnIiHaprHomy nioxooi oo nikyeannsa mpaemu CHIL[C, niokpecnrorouu ii nomenyian s
O00NOBHEHHS 00 THUUX MemOo0i6 NIKY8AHH, MAKUX K apmaxomepanis ma xipypeiuni empyyanns. Kpiu
mo2o, 027140 po32n0ae MIPKY8AHHA Wo00 onmumizayii npomoxonié gisiomepanii, sxirouarouu 6i0oip
nayieHmis, mpueaiicms JiKy8aHHs ma 00ceio mepanesma. 3a2anom, yeti 02150 NiOKPeCciroe 8aAXCIUBICMb
¢iziomepanii 6 komnaexcnomy nikyeanni mpaem CHII[C i oae yaenenna npo ii 3acmocysanns 014
KATHIYUCMI8 i O0CAIOHUKIG.

Taxooc pozensadaromevcsi MIPKYBAHHSA W000 002150Y, OPIEHMOBAHO20 HA NAYIEHMA, | CRIIbHO2O0
NPULIHAMMSA pPilleHb, BUBHAIOYU BANCTUBICIL THOUBIOVATLHUX NIAHIE JNIKYBAHHS, AOANMOBAHUX 00
8nodobanms i yinei nayieuma. Haoarouu euyepnuuil oenso gizuunoi mepanii mpaem CHLIC, yeii oensio
Mae Ha memi NOIHGopMysamu KAiHIYucmie, 0OCIIOHUKIG | NONIMUKI8 NPo 3MIHY 1aHOuwagmy Niky8auHs
CHIC i cnpusmu nayko8o-o0rpyHmo8aniti npakmuyi 0jisl ROKpAaueHHsl pe3yIbmamis i AKOCMi Hcumms
nayienmis.
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AHaJi3 TpaAMUIMHKUX IporpamM Qisu4HOI Tepamil micas iHpapKTy Miokapaa
3 BUKOPUCTAHHAM MiJIX0AIB J0KA30B01 MEeAUIIUHH

XBecuk Jlapuca!, AuronoBa-Pagi FOuis?

"Marictp 2 kypcy, kadenpu 6i00e3eKH i 310poB’ s MonuHu, HarioHanbHIH TeXHIYHINA
yHiBepcuTeT Ykpainu « KuiBcbkuil momitexHiyHui iHCTUTYT iMeHi Iropst CikopchKoro»
M. KuiB, Ykpaina

2K.T.H., 01IeHT, Kad. 6io0e3meku i 3mopoB’s monunu, HarioHaibHI# TeXHIYHUN YHIBEPCUTET
Vkpainu «KuiBcbkuii onitexHiuHui iHCTUTYT iMeHi Irops Cikopcbkoro» M. KuiB, Ykpaina

Adress for correspondence:
Khvesyk Larysa

E-mail: hvesiklarisa@gmail.com

Anomauis: y danomy 00Ci0iCeH i 6U8UeHT 2pYynU NaYieHmMis, IKi nepeHecau inghapkm miokapoa, niciis
Y020 NPOXoounu pisHi npocpamu Qisuunoi mepanii. /s mozo wob oyinumu epexmusHicmos nPocpam
@isuunoi mepanii nayienmie nicis ingapkmy mioxkapoa, 6y10 nposedeHo emnipuiHe 00CTIONHCeHH s, &
saKomy e3s1u yuyacms 10 nayienmis, ski nepeneciu inghapkm miokapoa i nepebysanu y ghazi 6i0HOGIEHHS,
ma AKuUx Mu cnocmepieanu na 6asi /lepowcasnoi yemanosu «lnemumym cepys Minicmepcemea oxopouu
300pog’s Ykpainuy. byno 3acmocosano nacmynni memoou gizuyHoi mepanii: mepanesmuuHi enpasu,
00308aHy X00b0Y, OUXANbHY 2IMHACMUKY, JIKYBANbHY 2IMHACMUKY, Macadxc. B xo0i eupiwenns 3a60amns
pobomu BusABNEeHO [ 008e0eHO eheKMUBHICMb THOUBIOYAIbHO20 MA KOMNIEKCHO20 NioX00ié npu
no6y008i iHOugidyanvHux npozpam Qizuuroi mepanii 0 nayicHmis, Axi nepereciu ingapkm mioxkapoa.
Axyenmosano ysazy Ha momy, wo NOPIGHAHO 3 GUKOPUCMAHHAM 2PYNOBUX NPOSPAM, THOUBIOYATbHULL
nioxio y npoepami ¢izuuroi mepanii 00360/18€ YHUKHYMU MONCTUBUX HECHPUAMAUBUX PE3YTbMaAmie OJis
KOJICHO20 nayieHma, wo nepexic ingapkm miokapoa.

KurouoBi ciioBa: cepiieBo-CyanHHI 3aXBOPIOBaHHS, 1H(apKT Miokapaa, MeToan (isu4yHoi Teparii,
JI0Ka30Ba MeIUIIMHA, (P13U4HI BOPABH, JUXaJIbHI BIIPABU, MACAX.

Beryn

Ha mowarky XXI cromitrs cepueBo-CyauHHi
3axBoproBanHs (gami — CC3) yepe3 ix mupoKy
MOIIMPEHICTh, TSOKKICTh HACHIAKIB IS JKHT-
TSI Ta 37J0POB’S 3JMIIAIOTHCS HAWBAKIIMBIIIOO
MEIUKO-COITIaJIbHOIO TIPOOJIEMOIO Tally31 0XOpOo-
HU 3/10pOB’Sl BCIX BHCOKOPO3BHHEHHX KpaiH. B
VYkpaini cmeptHicTh Big CC3 mocTiiiHO 3pocTae,
Ha ii yacTKy npunaaarwTh nonan 60% Big yucia
BCIX BUIIAIKIB cMepTi. Tak, B HaIIii AeprKaBi 110-

POKY BHACJIJIOK XBOPOO cepIlsl IOMHUpA€e OIU3bKO
460 000 mroneit (YexoBcrka, M., 2016).

Haituactime cmeprtHicTs mnamientis 3 CC3
OB’ s13aHa 3 1IIEeMIYHOI0 XBOPOOOT0 cepirst (1ani —
IXC), a came iHpapKTOM MiOKap/a Ta XpOHIYHOIO
ceprieBoto HemoctaTHicTio (Mahlovanyy, A. et
al., 2019).

[Hdapkr Mmiokapna — 1e HEKpO3 CEpLEBOro
M’si3a, TIOB’SI3aHUH 3 MOPYIIEHHSIMH KOPOHApHO-
T'O KPOBOIIOCTaUaHHSI, SIKe BUHUKAE B TIEPEBAXKHIN
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OLTBIIIOCTI BUIIAJKIB BHACIHIIOK aTrepoTpOMOO03Y.
Mexani4uHa peBacKyJIsi-pu3allisi Miokapza € eek-
TUBHIIINM 1 O€3NEYHIIINM CII0COO0M MOJIMIIEeH-
HSl CTaHy XBOPHX 3 iH(pAapKTOM MiOKapja MopiB-
HSTHO 3 TPUBAJIOI0 MEIMKAaMEHTO3HOIO Tepariero,
NPOTE PU3UK PAaHHIX YCKJIAaJHEHb KapaioXipyp-
TYHUX BTPy4YaHb 3aJUINAETHCS BUCOKUM. 3BaXKa-
I0YM Ha 1€, I[IHHY POJIb BIIrpaloTh HEMEIUKa-
MEHTO3HI METOM JIIKyBaHHS 1H(PAPKTy MioKap/a
(Ham . Ta i1. 2023).

Uucnenni myOumikariii cBiuaTh Ipo Te, 10 B
TTOBCAKACHHIHN JTIKaPChKiM MPAKTHUI TPUIUISIETh-
Csl HEIOCTATHsI yBara MUTAHHSM BiJHOBHOTO Jii-
KyBaHHS XBOPHX Ha 1H(ApKT MiOKapAa MiCis BU-
MUCKH 31 cranionapy. HenoorniHooTbes MeTonu
¢i3nyHOI Teparii, JIi€ToTepaii, TCUXOIOTIYHOT
amantamii. [lompu 11, pamioHAJIBHUM IIJISIXOM
MMABUINEHHS SIKOCTI MEIUYHOI JOINOMOTH XBO-
puM micis iHpapKTy MioKapja, a TaKoX 3arooi-
raHHs a00 MiHIMI3allili BAHUKHEHHS YCKJIaTHEHb
y pe3yJbTaTi MepeHeceHoro rocTporo iHdapkry
MiOKapJia € BIOCKOHaJIeHHS (i3MYHOI Teparmii
IUIAXOM TOLIYKY Ta aHali3y e(eKTUBHOCTI ICHY-
I04MX rporpam (izudHoi Tepamii micis iHpapKTy
MiOKap/ia 3 BUKOPUCTAHHSM MiIXOIB JOKa30BOi
MenuiuHu. BaxknuBoro mpobiemoro 3apyOixkHOT
Ta BITYM3HSAHOI MEIUIIUHH € (aKT HU3BKOI MpHU-
XWJIBHOCTI TIAIIEHTIB 3 1H(PAPKTOM MioKapaa 1o
3axoaiB (i3U4yHOi Teparii, sIKIi € OCHOBOK BTO-
punHoi npodinakrtuku (I'puryc, 1. Ta in., 2018).

VY pizHOMaHITHUX Tporpamax (¢i3M4HOI pea-
OimiTarii 6epe y4acTh Ay)Ke Maja KUIbKICTh Ia-
uieHTiB 3 IXC, mpote ePeKTUBHICTh JiKyBaHHS
XBOpPHUX 3 IepeHECeHUM iH(apKTOM Miokapna
6arato B 4OMY 3aJIe)KUTh BiJl SKOCTI NPOBEICH-
HSl peabimiTalifHuX 3aX0[iB, pe3yJIbTaTHBHICTh
SKHX TIOB’s13aHa 3 pIBHEM KOMIUTA€HTHOCTI.

Husbkuii piBeHb KOMIUIAEHTHOCTI IMAIli€HTIB
micias iHGapKTy MioKapJa He J03BOJISE ONTUMI-
3yBaTH BIUIMB Ha ()aKTOPU PU3UKY, 1110 TOCTIHHO
MOMHU(IKYyIOTbCSI (KYpIHHS, 3JIOBKHBAaHHS —aJl-
KOTOJIEM, MaJOPYXJIUBUN CIOCIO KUTTS, MOPY-
IICHHS B MIPUIOMI PEKOMEHI0BAaHUX MpEnaparis,
60poTr0a 31 cTpecoM Toio). Pusmk jgeranbHOCTI
JUIST HEKOMIUTAEHTHUX TAI[E€HTIB MPOTATOM OJI-
HOTO POKY Micis iHpapKTy MioKapia 3a pi3sHUMHU
OIIIHKAMH ITiJIBUIITY€THCA y 2-3 pasm.

3 omsiy Ha BHUKIJIAJCHE BHIIE, peadimiTaris
XBOpHX Hicis 1H(apKkTy Miokapja HaOyBae Bax-
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JIMBOTO COIiaIbHO-€KOHOMIYHOTO 3Ha4YeHHs. [1o-
IIpHU 1€, Y NOBCIKACHHIN MpaKTUYHIN A1SUIBHOCTI
KOHCTAaTy€ThCS HEAOCTATHsS yBara JIKapiB [0
npoOiem ¢i3udHOiT peadimTarlii XBOpUX.

Opnak, panioHAJIbHUM MLUISXOM IiJBUIIEH-
HSl SIKOCTI MEIUYHOI JOMOMOTH XBOPUM IiCHS
iHpapkTy MioKapJa, a TakoX 3amoOiraHHs abo
MiHiMi3a1il BUHUKHEHHS YCKJIaJHEHb Y PE3ylb-
TaTi IEPEHECEHOT0 rocTPoro iH(papKkTy Miokapaa
€ BIOCKOHAJICHHS (pi3WYHOI Teparii MUIIXOM T0-
IIYKy Ta aHaii3y €(QeKTUBHOCTI ICHYIOUHMX IPO-
rpam (i3udHO1 Tepamii micis iHpapKTy MioKapaa
3 BUKOPUCTAHHSM ITiJTXO/IB I0Ka30BOI MEIUITNHU
(I'puryec, L. Ta in., 2018).

[Tonpu 11e, TOCTIIKEHb, MPUCBIYCHUX aHAai-
3y TpaAuLiHHUX nporpaM (i3uuHoi Teparii mcis
iHpapKkTy MioKapJa 3 BUKOPUCTAHHSAM ITiJXOMIB
JIOKa30BOi MEIUIMHY, (PaKTHYHO HE MPOBOIHIIO-
Cs, 110 BU3HAYAE aKTyaJbHICTh MOPYIICHOI Y Aa-
Hill cTaTTi MPOOIEMATHKH.

Mera

3niiCHATH aHalli3 €(QEKTUBHOCTI TPATUIIIN-
HUX TiporpaM (izuuHOoi Tepamii micis iHdapKTy
MiOKap/aa 3 BUKOPUCTAHHSAM ITiIXOAIB JOKa30BO1
MEAUIIMHU.

Marepiajau Ta MmeToaH

Hanucanns crarti ckiamanocs 3 2 erarmiB —
TEOPETUYHOTO Ta eKCIepUMeHTalIbHOro. Teope-
TUYHHUHA eTar JOCHiKEHHS IPUCBSYEHUN 300py
Ta aHaJi3y JITepaTypHHX NAaHUX TPO Pi3HI Me-
TOMWYHI MAXoAu A0 (i3MUHOI Tepamii oci0, AKi
nepeHecnau iH(apKT miokapnaa, Ta iX BIUIMB Ha
AKICTH JKUTTSL.

[Tomryk mitepaTypu 3a TEMOIO CTaTTi 3MiHC-
HeHo B 0a3ax nanux Medline, y moBHOTEKCTOBII
0a3i )xypHauiiB BugaBHuLTBA Wiley Ha mardopmi
Wiley Online Library Ta BunaBuunrsa Elsevier,
HayKOBil enexTponHii 6i0mioreni Elibrary.

Emmipuunuii eTan BHKOHAHO i3 3aCTOCYBaH-
HSAM JBOX 0a30BHMX THOCEOJIOTIYHUX METOMIB —
HAyKOBOTO CITOCTEPE)KEHHS Ta EKCIIEPHUMEHTY.
3aBIaHHAM HAayKOBOTO CIIOCTEPEKEHHS CTajo
BHBUYEHHS O0COOJMBOCTEH (hi3MUHOI Teparii XBO-
puX, SKi IepeHecn iHpapKT MioKap/a, 3a JI0To-
MOTOI0 TPYMOBOTO Ta 1HAWBIIyalbHOTO MiAXOIIB
Ta IXHHOTO BIUIMBY Ha SKICTh JKUTTS MAIlI€HTIB.

Emmipuune TOCHiKEHHS TPOBOAMIIOCS Ha
6a3i JlepxaBHOi ycTaHOBU «IHCTHTYT cepiist
MinicTepcTBa OXOPOHHU 370pOB’sl YKpaiHm». 3a
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1H()OPMOBAHOIO 3TONOI0 B JOCTIHKCHHI B3SIH
ydacth 10 oci0, 1o neperecnu iHhapKT Miokap-
na i nepedyBanu y (asi BiZHOBIEHHS.

Buxigni gani kigacy TSKKOCTI, (i3UYHOT ak-
TUBHOCTI JIO3BOJIUJIM PO3AUIMTH BCIX MAI[IEHTIB
(n=10, cepenniii Bik — 62 poku, 4 (40%) — 4o-
noBiku, 6 (60%) — *KiHKH) 3a JBOMA CTYIICHS-
MM TSDKKOCTI, SIKI BU3HA4YalOTHCS Ha 2-3-M JeHb
xBopoOu. B ocHOBY moaity mokiiazeHi po3Mipu
HEKpO3y 1 BaXKICTh yCKJIaJlHEHb. BpaxoByBaBcs
TaKOXX BiK, HasBHICTh apTepialibHOI TiNEpTeH3ii
B aHaMHe31 1 IyKpoBOTo aiadery. B momanbsiomy
Opamucs 10 yBaru Takox eJeKTpokapaiorpadiuHi
noka3HukH. OTxke, rpynu Oyiu 3iCTaBHi 32 BIKOM,
CTAaTTIO, JIOKaJi3alli€l0 NePBUHHOTO 1HYAPKTY Mi-
oKap/a, KJIacoM TSXKKOCTi, PEKOMEH/I0BaHOIO (i-
3UYHOIO Tepari€ro TOLIO.

OCHOBHMMH KPHUTEPISIMU BKIIFOYCHHSI JIO J0-
CIDKEHHS OyIH:

P HasBHICTh JIOKyMEHTOBAHOTO 1H(ApPKTy Mi-

oKapja MaBHICTIO He MeHIe 21 THs;

p cTabumizamiss TeMOJWHAMIYHUX TIOKa3HU-
KIB;

» cTabimi3allis CTCHOKap/ii.

Kpurepismu BHUKITIOUEHHSI 3 JOCIIDKEHHS

BBAYKAJIHCA:

— roctpuit mepion iHhapKTy MioKap/a;

— HecTabuIbHa (Iporpecyroya) CTeHOKap/Iis;

— YacTi Hama Iy CTeHOKap/Iii;

— penuauByIOUni mepedir iHpapKTy Miokap-
Aa;

— apTepianbHa FNePTOHIs 13 CTa0ITLHUM ITij-
BHIICHHSIM apTePiaIbHOTO THCKY: J1acTo-
aigHoro >110 MM pT. CT. Ta/abo cucToIiU-
HOro >180 MM pT. CT.;

— TSHKKUHA aTepocKiiepo3 nepudepuyHux ap-
Tepiil 3 KIIHIYHUMU TIPOSIBAMU;

— ycKiagHeH1 GopMH BAPUKO3HOTO PO3IINPEH-
Hs BeH (TpomOodaeditu, haedoTpomb03n);

— 3aXBOPIOBAHHS OMOPHO-PYXOBOTO amapary
3 BUPKEHUMHU OOMEKEHHSIMHU (DI3UUHHX
HABaHTAXXCHb;

— TSDKKa CYIyTHS TATOJIOTis, 10 BUMAarae Me-
JIMKaMEHTO3HOT KOPEKIIii.

[lepen BKIIIOYSHHSM MAIi€HTA 10 TporpamH ¢i-

3UYHOI Tepamii JoTPUMYBaJIHCs HACTYITHUX YMOB:

1. ITigiiom cxomamMy He MEHIE HIK Ha 1 1mo-
Bepx (2 mposiboTH) 63 Hamay CTeHOKapil
Ta HapOCTAaHHS O3HAK CeplEeBOi HEIOCTaT-
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HOCTI, TP aJIEKBaTHIN peakxiii cepreBo-cy-
IUHHOI CUCTEMU.

2. Xonpba mo npsimiit He meHIIe 1 kM (cymap-
HO TIPOTSIroM JHsI) 6€3 HanaaiB CTeHOKapIil
Ta CUMIITOMIB CepLEBOi HEOCTATHOCTI.

3. BuxigHa MoTyXHICTh HABAHTAXKEHHS HA BE-
Joepromerpi He MeHine 25 BT.

Jlo npoTokony mpoBeneHHs (Pi3HYHUX TPEeHy-
BaHb BKJIIOYANIM TAIIIEHTIB MPU CTAOUIBHOMY KJIi-
HIYHOMY cTaHi, siki He MatoTh EKI o3Hak, 110 ne-
PELIKO/KAI0Th MPOBEJECHHIO (PI3MYHUX TPEHYBaHb.
AHani3yBajay HasSBHICTh Ta BIJCYTHICTh YCKJIAJ-
HEHb 1H(DapKTy MioKap/a, MoOIYHI Ta HECTIPHUSTIIH-
Bi epekTH Teparmii, 4acTOTy HamaJiB CTEHOKapIii.
TonepanTHicTh 10 (DI3MYHUX HAaBaHTA)XEHb OIli-
HIOBAJIM 32 TECTOM ILECTHXBWJIMHHOI XOAb0U Ta
SKOCTI JKUTTA — 32 ONHUTYBaJbHUKOM Minnesota
Living with HEART Failure Questionnaire
(MLHFQ) npu HagxomkeHH1 namieHTiB 10 Jep-
aBHOT ycTaHOBHU «IHCTHTYT cepist MiHicTepcTBa
OXOpOHH 370pOB’s YKpaiHW» Ta MpU BUIHCII Ye-
pe3 24 nHi mics NepBUHHOTO 1H(apKTy MioKapAa.

CratucTuyHl pO3paxyHKH MPOBOAMUIM Ha
IEPCOHAJIBHOMY KOMIT'IOTEpl 3  JIOIIOMOIOIO
nporpamuoro nakery Medstat (JIsx, 1O. ta iH.,
2017). Jlyist oIliHKH TMTOKa3HUKIB 3aCTOCOBYBAJIUCS
napameTpuyHi (CThIOIEHTa) Ta HeMapaMeTpUUHi
kputepii (Binkokcona, ManHa-YiTHi).

VY X071 eKCTIepUMEHTAIBHOTO eTaIry poBeie-
HO TOPIBHAHHS €(EKTUBHOCTI Pi3HUX TPATHUIIIH-
HUX nporpaMm ¢i3u4HOI Tepamii micius iHdapkTy
MiOKap/a 3 BUKOPUCTAHHSM IiIXOAIB JOKa30BO1
MEIUIIMHA B YMOBAX, III0 BUBYAIOTHCS.

[InanyBaHHs Ta NPOBEICHHS EKCIIEPUMEH-
TaJbHOI YaCTMHM OyJ0 3aCHOBaHE Ha 3acajax
0l0€THKH Ta SKICHOI KIIIHIYHOI NMpakThku. Bu-
CHOBKH 3p00JICHO BUXOJSYH 3 Pe3yJIbTaTiB, OTPU-
MaHHMX Ii]] 4ac CIIOCTEPEKEHb Ta EKCIIEPUMEHTIB,
00pO0JIEHNX METOJITaMU CTaTUCTHKHU.

Pesyabraru

JlociKyoun HayKoBi JpKepena 13 mpooieMu
¢bizuunoi Tepamii XBopux Ha iH(MApKT MioKapna,
BU3HAYCHO aKTYaJIbHICTh 1 OCHOBHI HAIPSAMH I10-
pyueHoi npobnemu. B /lepxaHiii yctanoBi «IHc-
TUTYT cepist MiHICTEepCTBa OXOPOHH 3/10pPOB’s
VYkpainm» NpoBOAMINA aHATI3 MEIUYHOI TOKYMEH-
Tauii (icropii XBOpOOH), ONUTYBAaHHS TOILIO.

B nanuit yac no /lepxkaBHoi ycTtaHoBu «IHC-
TUTYT cepis MiHicTepcTBa OXOPOHHM 370POB’s
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VYkpaiHn» 4acTo HamnpaBISIOTHCS MAlll€EHTH 3 MO-
CTIH()APKTHOIO CTEHOKApIi€l0, CEpLEBO0 HEI0-
crataictio II-1II ¢yHKIIIOHANTBPHOTO KiTACy, SKUM
HE 3aBX/IU MPOBOIUTHCA KOpoHaporpadis Ta Xi-
pypriuna peBackynaspuzanis Miokapaa. Crmia 3a-
3HAYMTH, 10 1 TMOHATTS MOCTiH(apKTHa peadimi-
Tamisg iHpapKTy MioKapaa He 3aBXKIU BiAMOBiTae
BUMOTaM Yy 3B 513Ky 3 BUMYLICHUMHU OOMEKECHHS-
MU (i3uyHOI Tepamii, a BiAHOBHUI eTam 10 MeB-
HOI MipH BUKOHY€ (YHKIIIi JIIKyBaJIbHOTO 3aKJIay.
VMoBipHO, 1eii (akT He CIIij BBAXKATH HEraTHB-
HUM, OCKIJIbKY B YMOBAaX CIEI1ai30BaHOTO 3aKJIa-
ay (izuyHoi pealbinmiTanii MOXIHUBOCTI migOopy
KOHCEPBAaTHBHOI Teparii Ta aJleKBaTHUX Mporpam
¢bi3uuHOi Tepamii J03BOJIIOTH IIOJHS KOHTPO-
JIFOBATH CTaH MaiieHTa. Tak, 3a HAIMMHU JaHUMU
oinbme 60% xBopHux NOTpeOyBaIy KOPEKIii mpu-
3HAYEHOI B CTaIllOHApl Teparii, 1 MOB’sI3aHO IIe,
Hepll 32 BCe, 3 PO3IUPEHHSAM PyXOBOi aKTMBHOC-
Ti. TpaguiiitHa MeIMKaMEHTO3HA Teparisi 3a3BH-
yail He CTaBUTH Mepen co00r0 3aBaaHHS Oe3mo-
CEpPEeIHBOr0 BTPYUYaHHS B €HEPIeTUYHI MPOIECU
B CEpIICBOMY M 531, HE3BaKalOUM Ha TOU (DaKT,
1[0 MOPYLIEHHS €HEPreTUYHOro MeTadomi3mMy €
OCHOBOIO 1IIIEMIYHOTO TOIIKOPKCHHSI MiOKap/ia.
30ip aHamHe3y moasraB y 300pi ckapr mna-
IIEHTIB LIOI0 CaMOTIOYYTTS, CEPLEBO-CYIMHHOI
CHCTEMH, TIEPEHECEHNX 3aXBOPIOBaHb. B mpomeci
OMUTYBAHHS YCTAHOBIIIOBAIM HAsIBHICTh CKApT, SIKi
MaroTh MICIe TiJl 4ac 3axXBOpIOBaHb cepus. Jle-
TaJIFHO 3’ SICOBYBAJIH JIOKAi3aIlit0 000, crierudi-
Ky, YaCOBHI IepioJi BUHUKHEHHS, IHTEHCUBHICTbD,
ippaziartio, 38’ 30K 13 (Ji3MUHUM HaBAHTAXKEHHSM.
[Tin wac ¢izuynoi Tepamii XBOpHX, IO TEpe-
Hecnu iH(MapKT Miokapaa, B JlepxaBHiil ycTaHOBI
«lHCcTUTYT cepust MiHicTepcTBa OXOPOHU 3I0POB’ S
VKpalHn» MU 3aCTOCYBAJIM HACTYTTHI METOIH: JIIKY-
BaJibHa (PI3KYJBTYpa, J030BaHy X0AbOY, IHXallb-
HY TIMHACTHKY, JIIKYBaJIbHY TIMHaCTHKY, Macax.
[Ipotarom ycworo nepiony ¢izuuHoi Tepamii
(i3ruHEe HABAHTAXXCHHS 3MIHIOETBCS 33 PaXyHOK
3MIHU BUCXIHOTO MOJOXKEHHS (JIeKa4YH, CHISTIH,
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CTOSIYM) 3aJIKHO BiJ KIIHIYHUX JTaHUX CTaHy
xBoporo (byukoBceka, A. Ta iH., 2017).

BpaxoByBanocst TakoxX 1 Te, 110 MAI[IEHTH ITiCIsA
1H(apKTy MioKapjaa OuIbII YyTIUBI 1O (I3UUHOrO
HABaHTA)XEHHS HA BIAMIHY BiJl MPAaKTHYHO 3/10pO-
BUX JIIOZICH, a/ke B HUX CYTTEBO 3HIDKEHA TOJIe-
paHTHICTH /10 HaBaHTaxeHb ([ar, I. Ta 1., 2023).

[lepen TuM, sIK TPUCTYMUTH OE€3MOCEPEIHBO
Jo ampobanii nporpam ¢i3n4HOI Tepamii mari-
€HTIB 13 I[I€F0 MMATOJNOTIE€I0, HAMU OYJIO JIeTaTbHO
MPOAHaJI30BaHO CTaH iXHBOI CEpPIIEBO-CYIUHHOT
cuctemu. Bci xBopi Oynu mopineHi Ha 2 CTymneHi
BA)KKOCTI, SIKI BU3HAYAIOTHCA HA 2-3- IeHDb XBO-
pobu. B ocHOBY kitacu®ikariii mokaaaeHi po3Mipu
HEKpO3y 1 BaXKKICTh YCKIaJHEHb. BpaxoByBaBcs
TAaKOX BIK, HAsBHICTb apTepiasibHOi rinmepTeH3ii
B aHaMHe31 1 IykpoBoro aiadery. B momanbmomy
Opasucs 10 yBaru TakoX eJeKTpokapaiorpadidi
noka3uuku ([ligkomai, /1. a in., 2018).

3 HaBeneHUX y Ta0. | JaHUX BUTAETHCS MOXK-
JIMBUM 3pOOUTH BUCHOBOK PO T€, IO 5 XBOPUM
(100%) Ha iHdapkT Miokapaa i3 3youem Q Ha
CTalllOHApPHOMY eTari JIIKyBaHHS MH 3aCTOCOBY-
BaJIM TaKi 3aco0u (i3udHoi Teparnii, SK: 1030BaHa
xonp0a, MuxanbHa 1 JIIKyBaJIbHa TiIMHAcTUKa. Bci
5 manieHTIB 3aiiMaucs JTiKyBalbHOIO (Pi3KyIbTY-
poro, 3 mariearam (60%) OyJi0 MPOBEIEHO JIKY-
BAJIbHUW MACax.

SIk cBimuath maHi, HaBeneHi B Ta0. 2, Mo Bif-
HomeHHIo 10 4 xBopux (100%) Ha iHpapKT Mio-
kapna 0e3 3yors Q Oysio 3aCTOCOBAaHO HACTYITHI
3aco0u (I3MYHOT Tepartii: JIIKyBaJlbHA Ta TUXallb-
Ha 'IMHACTHKA, JIiKyBajbHa (i3KyIbTypa, 1030Ba-
Ha XoAn0a. 3 mamieHTaM, 0 CTaHOBHUTEL 75% Bif
3araJlbHOTO 4YHCJIa XBOPHUX, MU MPOBOIWIA Ma-
CaX, y peIITH Oy/y MPOTUITOKA3aHHS JJISl Macaxy.

3adikcyBaBmIy JaHi, sIKi BUKJIICHI B Ta0. 3,
MoykHa mobaunTy, mo 1 namient (100%) 3alimas-
Cs JUXaJIbHOI 1 JIIKYBaJbHOI TIMHACTHKOIO,
030BaHOK X0nb600r10. KoMIniekc 1HIIHUX 3aco0iB
¢i3uvHOI Teparii, BpaXoBytOUH BaXKKICTh CTaHY,
HE peasi3oByBaBCA.

Tadauusa 1. Bukopucranns 3aco6iB (izmunoi Teparmii (IM BenukoBorHemeswii i3 3yomnem Q; n=15) (%)

JuxanbHa JlikyBanbHa Macask JlikyBanbHa Jo3oBana
Tun inpapkry riMHacTHKA riMHacTHKA pizkyasTypa X01b0a
a0c 4. % a0c 4. % a0c 4. % a0c 4. % aoc 4. %
IM i3 3yOuem Q 5 100 5 100 3 60 5 100 5 100
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Tadmuus 2. Bukopucranns 3aco6iB ¢izuunoi Teparii (IM apibHoBoraummesuii 6e3 3yous Q; n=4) (%)

AuxanbHa JlikyBajibHa Macas JlikyBajbHa Jo3oBana
Tun inpapkry riMHACTHKA riMHacTHKA dizkyabTypa X0ab0a
ao0c 4. % a0c 4. % a0c 4. % ao0c 4. % a0c 4. %
IM 6e3 3yoms Q 4 100 4 100 3 75 4 100 4 100

Ta6auns 3. Bukopucranus 3aco0iB ¢izu

gHOi Tepamii (moBTopHuii IM; n=1) (%)

JuxanbHa JlikyBanbHa Macas JlikyBanbHa Jo3oBana
Tun inpapkry riMHacTHKA riMHacTHKA dizkyasTypa X01b0a
a0c 4. % a0c 4. % a0c 4. % a0c 4. % aoc 4. %
[oBTopHUit IM 1 100 1 100 - - - - 1 100

[Ticns BupoBapkeHNX 3ax0/iB Pi3UdHOI Tepa-
i1 MOXHA MMOOAYUTH T€, 110 MOKPAIIEHHS CaMOIIO-
YyTTs MAII€HTIB HAWACKPaBIIIe BUPAKEHO B IPYIIi
XBOpUX Ha JIpiOHOBOTHHMIEBUH iH(apKT MioKap-
Ja: y Mall€eHTIB 3HUKIN 001 B JUISHLI cepls, He
BHUpakaslach abjoMiHaiIbHa opma iHpapKTy Mio-
kapaa. Takox 3MEHIIUIIOCS YHCIIO TAIlIEHTIB 3 00-
JISIMU 32 TPYAMHOIO, 3arajbHoI0 CIa0KicTIO. 3-10-
MIDXK HAIli€HTIB 13 ApiOHOBOTHUILEBUM 1H(PAPKTOM
MiOKapJa /0 BOPOBAKEHHS 3ax0jiB (Pi3UUHOI
Tepamnii 0011 3a TPYJUHOIO BUSBISIIUCH y OLIBII
HIK TOJIOBHHH TAIIEHTIB, a Michs (i3UYHOI pe-
abimitarii — y >KogHOro. Y TMAIli€eHTiB i3 ApiOHO-
BOTHUINEBUM iH(papkToM Miokapaa (4 oci®) mo
npoBefeHHs (i3MYHOI peadumiTamnii Bci XBOpi
(100%) mamm pi3HOTO pOAY CKapru, a micis ¢i-
3UYHOI Teparii iX MaB JIUIIE OJJUH XBOPHUH.

[Ticas uporo Hamu OysiO MPOBEACHO CTATHC-
TUYHI OOYKCIICHHS IOCTOBIPHOCTI JIaHUX ITOKa3-
HUKIB 32 BENTUYMHOIO M (cepelHsl BeIUYUHA) Ta
MOXUOKU CepeIHbO1 BeNnYrHH (m) 32 popmynoro
koedinienty Ct’ronenTa (t):

M, -M,

2 2
m; —m,

t

B pe3synbrari 1p0ro, nNpoBeAEHUMHU CTaTUC-
TUYHUMH pO3paxyHKaMu OyJI0 JOBEAEHO CTaTHC-
TUYHY JIOCTOBIPHICTh OTPUMAHMUX ITOKa3HMKIB.
Cepen uucrna maii€eHTiB i3 JpiOHOBOTHUIIEBUM
iHpapkTOM MioKapAa OmyKaHHS BigOymocs y
O1nb1101 KinbKocTi XBopux (p<0,01).

OTxe, B XOIl TPOBEICHOTO JOCIIHKCHHS
OyJ10 MPOaHaNi30BaHO 1 IOBEJCHO €(PEKTUBHICTh
KOMIUIEKCHOTO BUKOPHCTaHHsS 3aco0iB (i3ud-
Hoi Tepamii Ta iHAWBIAyalbHUX 3aHATh. CyTTEBO

3MEHIIWIOCH YHCIIO XBOPHUX 13 OONISIMU B J1NISH-
Il CepIs Ta CUMIITOMAMH 3arajibHOi CJIa0KOCTI,
SK Ccepe]l MAIli€HTIB 3 JAPIOHOBOTHHIIEBUM, TaK
1 3-IOMDK IIAIlI€HTIB 13 BEJIUKOBOTHUIIIEBAM 1H-
¢dapkrom Mmiokapzaa. [Ipore molyTye aymka mpo
Te, 0 (i3MYHA aKTHBHICTB € OJTHUM 13 (DaKTOPiB
nosiu IXC, ToMy JiKyBaHHS (pi3MUHUMU BIIpaBa-
MU 3aBXJIH IMOTPIOHO MPOBOIUTH CYBOPO THIAMBI-
JyalbHO, TIOTIEPEIHFO BH3HAYUBIIK ONTHMAIbHI
034 (PI3UYHOTO HABAHTAXKEHHS, [0 € OCHOBOIO
edeKTHBHOI pealiniTamii A7 XBOpHUX Ha iHApPKT
Mmiokapaa (Inauka, C. Ta iH., 2014).

OxkpiM TOro, XBOPUX BAPTO HABUUTH €IEMEH-
TapHUX CIOCOOIB CAMOKOHTPOJIIO, BOHU TTOBHHHI
3HaTH OCOOIMBOCTI aJeKBaTHOI peakuii Ha (i-
3u4He HaBaHTaxeHHs (UexoBchka, M., 2015).

BaxxnmBo Takox 3a3HAYUTH, IO JIOCIIKESH-
Hsa Hansen D, et al. (2010) Ta Sakalaki M, et al.
(2019) mokazanu, MO JOBrOCTPOKOBI MPOrpaMu
¢bi3uuHOi Teparrii (moHaa 2 poku) micis iHGapKTy
MiOKap/a MarTh MEHII ONTUMICTUYHI pe3ysbTa-
TH, HDK TIporpamu nepmux 12 micsiiB, 3a paxy-
HOK 3HIDKEHHS KOMIUIA€HTHOCTI IAIi€HTIB, IO
ACOIIIOETHCA 3 TMIABUIIEHHAM PU3UKY CMEPTI Ta
MOBTOPHUX TOCHITaNi3amiid. Y 3B’A3Ky 3 LUM,
MJIaHYIOUX TPHUBAJIi mporpamMu (HizudHOI Teparmii,
BapTO BPaxOBYBaTH FOTOBHICTH MALI€HTIB JIOBTO-
CTPOKOBO JTIOTPUMYBATHUCS PEKOMEHMAIlii pealdi-
JITAIHHOT KOMaH/IH.

BucnoBku

Pesynbratu npoBeaeHOro 10CHiKEHHS Aal0Th
miJicTaBu 00’€KTUBHO BBaXKaTH, IO 3aCTOCYBaH-
HS METUKAMEHTO3HOI Teparrii y MoeIHaHHI 3 pi3-
HUMU TIporpaMamMu (pi3uvHOi Tepamii € ogHuM 13
HalleeKTUBHIIIMX Ta HAMMOTYXHIMKX 3aco0iB
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BIJIHOBHOTO JIIKyBaHHS XBOPHUX IMiCIs 1HGAPKTY
MiOKap/ia, a TAKOXK CIYTY€ JTOCATHEHHIO CyTTEBOTO
MOKPAIICHHS 3arajlbHOTO CaMOIIOYYTTSI MAIliEHTA.

Y mpomeci gociipkeHHS  11€HTH(IKOBAHO
TUNH 1H(ApKTy MioKapna 3a CTYNEHEeM BaXKKOCTi
nepeliry: apiOHOBOTHUILEBHHA 1H(PAPKT MioKap-
na BusiBiieHO y 40% mMaiieHTiB, BETMKOBOTHUIIIE-
Buid —y 50% xBopux, y 10% BusiBI€HO NOBTOPHUI
iH}apKT Miokapaa. 3a HacJIiJKaMU POBEIEHOTO B
MeKax JIaHOi CTATTi JOCIIKSHHS JIOBeIeHO e(hek-
TUBHICTh 1HIUBITyaJIbHUX 3aHATH Ta KOMIUIEKCHO-
ro BUKOpHUCTaHHs nporpaM (izuuHoi Teparmii. CyT-
TEBO 3MEHIIMIIACS KUIBKICTh XBOPHX 13 OONISIMH B
TUISTHII CepIls Ta CHUMIITOMaMH 3arajbHOi clad-
KOCT1 SIK cepe/ MAIli€HTIB 3 JpiOHOBOTHHUIIIEBUM,
TaKk 1 3-IOMDK MAILI€HTIB 13 BEIUKOBOTHHUIIIEBUM
iHpapkroM Miokapaa. OTpUMaHO CTaTHCTHYHO
JOCTOBIPHY PI3HUITIO MOKA3HUKIB y JIBOX Tpymax
xBopux (p<0,01). BinnoBigHo 10 KpUTEpiiB 10Ka-
30BO1 MEIUIIMHY TIOKa3aHo, 10 MporpaMu ¢iznd-
HO1 Tepartii, 3aCHOBaH1 Ha 3aCTOCYBaHHI 1HAUBITY-
aJBHOTO MJIXOMy 1O TAIli€eHTiB, e()EeKTUBHIMII 3a
aHAJOTIYHI HNPOrpaMH 3 TPYHOBUM MeETOAOM (i-
siorepamnii. [IOpiBHSIHO 3 BUKOPUCTAHHSM TPYIIO-
BHX MPOTpam, IHIUBIAYaTbHUH MIIX11 y Tporpami
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¢bi3nuHOi Teparii J03BOJISIE YHUKHYTH MOXKIIUBUX
HECTIPUSATIUBUX PE3yJbTaTiB Uil KOKHOTO Talli-
€HTA, 110 MEPEHIC 1H(APKT MioKap/a.

TakuM gyuHOM, peanizoBaHi TPAAUIIHHI TIPO-
rpamu (i3u4HOT Teparmii micis iHpapKTy MioKap-
Jla BUSBIIIUCS JOBOJI €()EKTUBHUMHU, IO Ja€ YCi
MIJICTaBH X PEKOMEH/IyBaTH.

DiHaHCyBaHHA

Jlane mociipKeHHs HEe OTPUMYBAJO 30BHIII-
HBOTO (DiIHAHCYBaHHS.
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ABTOpH 3asBIISIIOTH PO BiACYTHICTh KOH-
GiKTy 1HTEpECIB.
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Vci nmarieHTy, 0 MarTh BITHOMICHHS 70 Py-
KOTIMCY JIaJlv 3TO/1y Ha IMyOJTiKaIlito 1aHOi poOOTH.
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Analysis of traditional physical therapy programs after myocardial infarction
using evidence-based medicine approaches
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Abstract: myocardial infarction is heart muscle necrosis associated with coronary blood supply dis-
orders, which occurs in the vast majority of cases as a result of atherothrombosis. Mechanical revascu-
larization of the myocardium is a more effective and safer way to improve the condition of patients with
myocardial infarction compared to long-term drug therapy, but the risk of early complications of cardiac
surgery remains high. Considering this, non-pharmacological methods of treatment of myocardial in-
farction play a valuable role. Numerous publications testify to the fact that in everyday medical practice
insufficient attention is paid to the issues of recovery treatment of patients with myocardial infarction
after discharge from the hospital. The methods of physical therapy, diet therapy, and psychological
adaptation are underestimated. Despite this, a rational way to improve the quality of medical care for
patients after a myocardial infarction, as well as to prevent or minimize the occurrence of complications
as a result of an acute myocardial infarction, is to improve physical therapy by finding and analyzing the
effectiveness of existing physical therapy programs after a myocardial infarction using evidence-based
medicine approaches. In this study, groups of patients who suffered a myocardial infarction and under-
went various physical therapy programs were studied. In order to evaluate the effectiveness of physical
therapy programs for patients after a myocardial infarction, an empirical study was conducted, in which
10 patients who suffered a myocardial infarction and were in the recovery phase, and who were observed
at the State Institution «Heart Institute of the Ministry of Health». The following methods of physical
therapy were used: therapeutic exercises, dosed walking, respiratory gymnastics, therapeutic gymnas-
tics, massage. In the course of solving the tasks of the work, the effectiveness of individual and complex
approaches in building individual programs of physical therapy for patients who suffered a myocardial
infarction was revealed and proven. Attention is focused on the fact that compared to the use of group
programs, an individual approach in the physical therapy program allows avoiding possible adverse
results for each patient who has suffered a myocardial infarction.

Copyright: © 2024 by the authors;

Keywords: Cardiovascular Diseases, licensee USMYJ, Kyiv, Ukraine.
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OuiHKa IKOCTi JKUTTH XBOPHUX HA LEJIaKiI0 Ta HENEPEHOCUMICTD [VIIOTEHY
0e3 HeJstiakii Ha 0e3rVTIOTEHOBIH JIi€Ti 10 Ta mix Yac BiiHU B YKpaiHi

Henecrok Ouer, I'ydcbka Onena

Kadenpa Tepaii, indekuiiHIx XBOpoO Ta 1epMaTOBEHEPOOTii IHCTUTYTY MICISAUIUIOMHOI OCBITH,
Hauionansuuit Mennunuii yHiBepcuteT iMeni O.0. boromonsis, M. Kuis, Ykpaina

Address for correspondence:
Denesyuk Oleg

E-mail: oleg.denesiuk@gmail.com

Anomauyin: HeoOXIOHiCMb O0OMPUMYBAMUC 0e32M0MeH080I diemu 100aM 13 yeriaKiclo ma
HenepeHocumicmio 2nomeny 0e3 yeniakii — € cepuo3HuUM Gakmopom 6niuey Ha Camonoyymms
model. Bonu eiouysaiomv coyianvHull, eKOHOMIYHUU, MeOUYHUll (8I0CYMHICMb ANbMEPHAMUBHOZO
Memooy NiKyeanHs) muck. Memoio docnioxcenus 6y10 0ocaioumu ma nOPiGHAMU AKICMb HCUMMS Ma
NPUXUTLHICIL 00 De32I0MeH080I diEmu X80PUX HA YeniaKilo ma HenepeHoCUMIiCmb 2itomeny 6 Ykpaini
00 NOBHOMACUWIMAOH020 8MOpPeHeHH ma nid uac. B docnidocenns ysitiwno 24 dopocii ocobu, 3 sKux
15 xe6opi Ha yeniaxito ma 9 — Ha Henepenocumicmyv 2nomeny 6e3 yeniakii. Ha momenm 3apaxyeanms
00 Oocniodcenuss Oynu 3i0pani demozpagiuni Oaui (8ik ma cmamy) ma KAHIYHI XAPAKMEPUCTIUKU
nayieumis, cumnmomu, npogedenuti konmpono awmumin IgA (tTG-IgA) ona euznavenns akmugnocmi
3ax60p08aHHA. Ycim yyacHukam 6y10 3anponoHO8AHO 3ANOSHUMY AHKENTY AKOCMI HCUmms CReyu@iyHy
ona yeniaxii Celiac Disease Quality of Life Measure (CD-QoL) — onumyseanvHux, akuti donomazae
OYIHUMU BNAUE YeNiaKii ma 0ompuMaHHs Oe3enomeHo6oi oiemu Ha sKicmo dcumms aoounu. Kpiv
moeo, AKICMb 00OMPUMAHHSL 0e32110MeH0801 diemu OYiHI08aANaAcs 3a 00NOMO02010 onumyeatvrHuka Biagi.
Lle oocnidoicennss nokasano, wjo nayicHmu 3 YeuaKicro ma HenepeHoCuMicmio omery oe3 yeuiaii 6
Vkpaini maroms HU3bKy AKicmo dcumms Ha Oe3210meHosil 0iemi 3a pe3yTbmamami. ONUmMy8aIbHUKA
CD-QoL. Cepeoniu 3acanvhuii 6an CD-QoL cmanosus 68,54 = 2.5. V demansx oyinka niowxanu
oucghopii cmanosuna 15,7 + 0,5, oyinka niowkanu xapuosux oomexcenv — 30,3 + 1,3, oyinka niowkanu
3AHEeNOKOEHHs 61IACHUM 300po8’sim — 17,3 + 0,8, a oyinka nidwkaiu i0uymms HeadeKk8amHoCmi
nikyeanna — 5,3 £ 0,4. [lpu nopienanni mixc co6oro 4ono8ixie ma iHcinok, xeopux Ha yeniaxiio ma HI'BL],
nayienmis cmapue 35 poxie ma monoowumu 3a 35 pokis, nayicHmie 3 NOUMUSHUMU AHMUMILAMU
00 tTG-IgA ma nHecamunumu, nepeincoHCaryuMu, HenepeincoNCaryuM 0cobamu ma 3a mepmiHoM
nepedysanns na bIJ], e cnocmepicanocs cmamucmuyno 3uauyuoi pisnuyi sanexcrocmi (p > 0,05).
Ane mu xominu 6 giomimumu , Wo y NAyicHmMie 4010840l cmami, Cnocmepieacmocs meHOeHyisi 00
kpawoi 2K 6 nopieusanui 3 cyo’exkmamu sncinovoi cmami (p = 0,07, mabauys 2). Taxooc menoenyis 0o
suwux oanie 3a onumyeanviuxom CD-QoL 6yna y nayicumis monoowux 3a 35 pokis, nOpieHsAHO 3 MUMU,
xmo oynu cmapwumu 35 poxis (p = 0,06) ma nayicumamu 3 nozumusHumu anmuminramu tTG-1gA ma
necamugnumu tTG-IgA (p = 0,07). Ha nawy OymKy, piznuys moana 6 eutimu 00CMOGIPHOIO 34 YMO8
3anyyenHs OLbwlol Kinbkocmi 0ocnioxcysanux oci. Ilpu nopisHaHHI pe3yibmamie onumysaibHUuKa
CD-QoL 0o nosHomacuwimabro2o emopeHeHHs 6 YKpaini ma nio yac iliHu 6uUs61eHO OO0CMOGIpHe
3HUdMCeHHs axocmi ocumms 3a wkanoro CD-QOL nopiguano 3 nepiooom 00 no8HOMACUWMAaOHO2O
emopenenns (p = 0,000001). Bepyuu 0o ysaeu yi pesyiomamu, Mu 68AHNCAEMO, WO ONUMYBATLHUK
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CD-QoL cnio eukopucmosysamu 6 KAIHIYHIN NpaKmuyi 018 OYIHKU SAKOCMI HCUMMS NAYIEHMIE 3
yeniakiero ma Henepenocumicmio eniomeHy 6e3 yeniaxii. Lle oae mooicnugicme euseumu hpakmopu, Ha
AKI 6apmMo 6NAUHYMU, WOO NOKPAWUMU NPUXUTLHICIb 00 0e32110MeH080i Jiemu i 8UA8UMU ACNEeKMU,
AKI nompebyoms NCUXON02IUHOI NIOMPUMKU, AKWO ye Heobxiowo. [loenomacwmabua 6iliHa, sKa
posnoyanaca 6 Vkpaini 6 ntomomy 2022 poxy, necamusHo GnIUHYIA HA AKICMb JHCUMMS NAYIEHMIE 3
2NIOMEHYYMAUSUMU 3AXB0PIOBAHHAMU. 30KpeMa, MU 88AHCAEMO, W0 NAYIEHMU, W0 € cmapuiumu 35 pokie
ma nayieHmu, sKi HeKICHO 0OMPUMYIOMbCS Oe32IHMeH060I diemu, nompedyIoms 000amKo8oi yeazu.

KurouoBi cjioBa: Oe3r1I0TEHOBA JII€TA, TIFOTEH, JII€TOTEpaIis, IeiaKis, SKiCTh KUTTS

Beryn

[emiakis — 1e ayToiMyHHE 3aXBOPIOBAHHS,
10 BUHUKA€E y TEHETMYHO CXMJIBHHUX OCI0 Ta Xa-
PaKTEpPU3YETHCS YPAKESHHSIM CIIM30BOi 00OJIOHKH
TOHKOI KUIIKH (T-KIITHHHOONIOCEpEIKOBaHA €H-
Tepomnarisi) Ha Tl BIUIUBY IVIIOTEHY 1 JIIKYEThCS
3a JIOTIOMOT OO0 MTOXKUTTEBOT OE3IIFOTEHOBOT A1€TH
(BI'Jl). Takum unHOM, CHOXKHBAHHS LbOTO OlIKa
BUKJIMKA€ IMyHOJIOTIYHY peakLiio y ocib i3 reHe-
TUYHOKO CXWJIBHICTIO, IIO MPHU3BOAUTH JIO 3ara-
JICHHSl KUIIEYHHKA, a MOTIM 10 arpodii BOPCHH,
rinepruiasii kpunt (Catassi et al., 2022). [Tommu-
PeHicTh Iiemniakii 3HayHO 3pocia 3a ocTaHHl 10—
25 pokiB 1 cTaHOBUTH NpubIU3HO 1% cepen Hace-
JIEHHS BChOTO CBiTY. JIiIKyBaHHS 1iesTiakii BKJIIOYae
nepenycim BI'Jl, sika npU3BOAUTH 1O MPUITMHEH-
HSl ayTOIMYHHOI peakiii 1 Crpusie BiHOBJIECHHIO
CJIM30BOi OOOJIOHKM TOHKOTO KHIIEYHHUKY (Al-
Toma, A et al.,, 2019). Hu3pka npuXuibHICTh
no bI'JI migmae mamieHTa PHU3UKY YCKIATHEHB
1 Baxkuoro mepeOiry 3axBoproBaHHs. Ha xaib,
JKOPCTKA TMPUXWIBHICTH 0 AIETH Tiepemdadae
cepiio3Hi 0OMEXEHHS Ta 3MIHH Y CIIOCO01 KUTTH,
K1 6e31ocepeIHbO BIUIMBAIOTh Ha SIKICTh JKUTTS
(5K) (Pinto-Sanchez, M. 1., & Bai, J. C., 2019).

Henepenocumicte mmoTeny 0e3  uemia-
kii (HI'BL]) — me craH, mo XapakTepu3yeThCs
KHIIKOBUMH Ta TO3aKUIIKOBUMH CHMIITOMa-
MU, TIOB’SI3aHUMH 3 BXXHUBAHHSM IPOAYKTIB, I10
MICTSITh DJIIOTEH, 3a BIJCYTHOCTI MLefiakii Ta
aneprii Ha mmeHuito. Lle niarHo3 BUKIIIOYEHHS
1 BCTAHOBJIIOETHCS JIMILIE MIPU MO3UTUBHINA peak-
1ii Ha BIAMIHY IIIOTeHy. ToMy MallieHTH XBOpi
Ha HI'BI] Takox marote norpumysatucs bIJ]
U TMATPUMKHA HOPMAJIbHOTO CTaHy 3J0pOB’f.
(Barbaro et al., 2018). Jlromu xBOpi Ha 1HemiaKi-
eto Ta HI'BL mocriiiHo 30cepemkeHi Ha HeoOXi -
HOCT1 JOTPUMYBATHCS AI€TU 1 MOXYTh BiI4yBa-
TH HEraTHBHI eMOllii, Taki K TPUBOTa, CTPax Ta

po34yapyBaHHs, YHHUKAIOTh COIIaIbHUX KOHTAKTIB
a00 3axoJliB, TOMYy 110 BOHHU MOXKYTh BHITaIKOBO
BXUTH IIOTeH. KpiM aieTH, 1111 hakTOpH TaKoK
noB’si3aHi 13 ripmoro K y xBopux Ha 1memia-
kito Ta HI'BII, Taki K BUpaKeHICTh KIIIHIYHHUX
MPOSIBIB, CTaTh, BIK, KOJM BCTAHOBWIIM JIarHO3,
y BUMNAJKy YKpaiHH — MOBHOMACINTAaOHa BiifHa,
siKa posnodvanacs B Ykpaini B moromy 2022 poxy
(Fuchs et al., 2018).

Mera

Hocnigutu ta omiaut 0K Ta NpuxXuibHICTH
1o BI'Jl y xBopux Ha nemiakito Ta HI'BL] B Ykpai-
Hi JI0 TOBHOMACIITA0HOTO BTOPTHEHHS Ta ITi]1 4ac
3a gomomororo onutyBanbHUKIB Celiac Disease
Quality of Life Measure (CD-QOL) Ta onwury-
BaJIbHUKA Biagi.

Marepiaau Ta MeTOIH

B nmocmipkeHHsT BKITIOUeHI 24 TOPOCIHX 0CO-
ou, 3 sxux 18 (75 %) manu neniakito ta 6 (25 %) —
HI'BLI, sixi € wnenamu BI'O «Ykpaincbka crinka
nemakii». 3abip KpoBi Ui BH3HAYCHHS aHTHUTLI
IgA 10 TKaHWHHOI TPAHCIIFOTaMiHA3HM IMPOXOIUB
NpPOTSATOM 2 THXHIB, ONMTYBaHHSA 3a JOIOMO-
roto onutyBanpHUKa CD-QoL Ta 3a onutyBab-
HUKOM Biagi mpoBoamiiocs B 4epBEHb-CEPIICHb
2022 poxky. Kpurepii BxitoueHHs: Bik > 18 pokiB
ta miarHo3 nemiakii, HI'BL] npotsarom npuHaiMH1
1 poKy Ha OCHOBI CEpPOJOTIYHOTO Ta TiCTOIOTIYHO-
ro oocrexeHHs. Kputepii BUKITIOUYEHHS: HEMOX-
JMBICTH 3aIIOBHEHHS aHKET, 3HAUYIIi TICUXiaTpud-
Hi JiarHO3W (BKJIIOYAIOYM JIEMEHINI0) Ta BiAMOBa
Bix mignucanns Gopmu iHhopMoBaHOi 3romu. Yci
yuacHUKU Oynu iH(OpPMOBaHI PO Xapakrep, TPH-
BAJIICTh TA METY JOCTIDKeHHS. JlocmikeHHs Oy1o
CXBaJEHO OIOETHYHUM KOMITETOM JOCHIIKEHb
HamioHaipHOTO MEIMYHOTO YHIBEPCUTETY iMEHi
0.0 Boromonei. Ha MOMEHT 3apaxyBaHHs Oyiu
310pani nemorpadivni qaHi (Bik Ta cTarh) Ta Kii-
HIYHI XapaKTePUCTUKHU TAII€HTIB, TakKi SK BIK
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BCcTaHOBNEHHs JiarHo3y uemakis/HIBII, cumm-
TOMH, KOHTpoJb aHTUTIT IgA (tTG-IgA). VYecim
y4acHUKaM OyJI0 3alpOIIOHOBAHO 3alIOBHUTH IIKa-
Ty SKOCTI KUTTS, crienudiuny amst nemiakii (CD-
QoL). OnuryBansHuk CD-QoL — e nepesipenuit
THCTPYMEHT JJIsI OIIIHKH SIKOCT1 JKUTTS, TIOB’ sI3aHOT
13 310pOB’AM, AKUH ckiamaerbes 3 20 mMuTaHb y
4 KITHIYHO 3HAYYIMX BUMIipax (ITi/IIKaia 3aHero-
KOEHHS BIIACHHUM 3JI0POB’sIM, IiANIKaia Jucgopii,
TIIIKaIa XapuoBUX 0OMEKEHb, MIINIKaIa BIIIYT-
TS HEaNeKBaTHOCTI JiKyBaHHsS Iienmiakii). Koken
eqieMeHT OyB OlliHEHWH 1o S5-OanpHii mkami Jli-
KepTa, a 3aranbHi 6anu konuBanucs Big 20 1o 100,
TIPH IIbOMY BHIII OaJTy BiAMTOBI AN KpaIIiid SKOCTI
xutTs (Dorn et al., 2010). Kpim Toro, piBeHs J10-
tpumanHs BI'J] oIliHIOBaBCS 3a TOTIOMOTOIO OTH-
TyBanbHUKa Biagi. Ilutanns ckiazeHi y BUIIAIL
QJITOPUTMY, 1 KIHIIEBUN 0an CKJIAaeThes 3 I ATH
piBHiB (0—4), sKi, 3 KJIIHIYHOI TOYKH 30Dy, MOXKHA
00’eqHaTH B Tpu piBHi. [lamientu 3 6amom 0 abo 1
He 10TpuMytoThes cTporoi BI'/l, Toai sk maieHTn
3 6anom 2 notpumyrotees bIJl, ane 3 momunkamu,
sSK1 BUMararoTh BurnpasieHHs. [lamientu 3 6anom 3
a6o 4 norpumyrorbes bBI'JI. (Biagi et al., 2012).

Jlst 0OpoOKM OTPpUMaHUX JaHUX BHKOPHUCTO-
BYBaBCs MMAKeT MPUKIATHUX Tporpam ‘‘Statistica
10.0”. Y poGoTi, pH NOILIYKY TOCTOBIPHOCTI Bif-
MIHHOCTI MK I'pyIlaMl BUKOPHCTOBYBABCsI Iapa-
METpPUYHUN MeToJ — t-KpuTepiit CThIOfeHTa IS
He3alleXKHUX (HEe3B S3aHUX) 1 3alIe)KHHUX (3B’s3a-
Hux) rpy. [Ipu 3acTocyBaHHI JAHOTO KPUTEPIIO
nepeBipsacs HyJbOBa cTaTHCTUYHA rinoreza HO
PO BIJICYTHICTH BigMiHHOCTeH rpymn. Ilicins o0-
YHCJIECHHS 3Ha4eHH t 33 BIAMOBIAHUMHU TaOIHIA-
MH 3HaXOAWJIN BIMOBIIHY HOMY HMOBIPHICTS P.
Skio B pe3ynbraTi po3paxyHKiB Oyj0 OTpuMaHe
p > 0,05, To HyaBOBA TiMOTE3a MPO BiJICYTHICTH
BIIMIHHOCTEH IpyIl 32 03HAKOO, 1[0 BUBYAETHCA,
HE BiaXwisiacs. SIKIIO B pe3ynbTaTi po3paxyH-
KiB Oysio orpumane p < 0,05, To HyabOBa TinoTE-
3a BiAXWISIacs, 1 mpuiiManacs ajibTepHATHBHA
rimoTe3a Mpo iCHyBaHHS BiJIMIHHOCTEH Trpym 3a
03HAKOI0, 110 BUBYAETHCS.

Pe3ysbTaTu T2 00roBOpeHHs

Cepenniit Tepmin nepedyBanns Ha BI'J] ctaHo-
BUB 5.5 &+ 1,6 pokiB. I1ix yac BKIIOYEHHS B JOCITI-
JOKEHHSI y 6 MAIEHTIB 3 LETIaKi€ro CIoCTepiraio-
csl He3HavHe miaBUIeHHS piBHS aHTUTLT tTG-IgA
13 cepenHiM 3HaueHHsM 15,2 + 3,45 On/ma (HOp-
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MajgpHa Mexa < 10). 3riIHO 3 ONMHUTYBaIHLHUKOM
Biagi Bci moBiioMuIHM PO CyBOpE TOTPUMAHHS
BI'Jl — cepenniii 6an 3,3 + 0,3, 110 CBITYATH TIPO
rapHy npuxwibHicTh 10 BI/l. Yactuna ydacHu-
KiB JIOCITIKCHHS 3MIHIOBAJIA MICIE TIPO’KUBAHHS
MicHs MoYarky BiitHH — 9 (3MiHMIIO), 15 (HE 3Mi-
HIOBAJIO).

Cepenniii 3aranpauii 6an CD-QoL craHoBUB
68,54 +£2.5.V ageransx oriHka migmkaim aucdo-
pis cranoBuna 15,7 + 0,5, omiHka miamIKamm xap-
qoBHUX 00MexeHb — 30,3 £+ 1,3, omiHKa migmKaiu
3aHEMOKOEHHS BJIACHUM 310poB’saMm — 17,3 £ 0,8,
a OIlIHKa MIAMKAJIA BiIYYTTS HEaJeKBAaTHOCTI
mikyBaHHs — 5,3 = 0,4 (tabmuus 1). Mu po3snui-
i 3araneHy omiHky CD-QoL 1 koxxHy cy6mo-
Ka3Ky Ha TpH TepTWIi, o0 Kpaile BizyasizyBa-
TH Ta MPEICTABUTU PE3YJIbTaTH ONMUTYBAIbHUKA.
20 mamum 3araneHuil 6an1 CD-QoL y mepmomy
teptuii (miama3on 44—77), MO BIANOBITAE HU3b-
KiH SIKOCTI )KMTTS, /IBa — Y APYyroMy TepTHJIl (zia-
nazoH 78—88) 1 ABa — y TpeTbOMy TepTHJIi (Hia-
nazoH 89-99). Haragyemo, 1o unuM BUIIUN Oait,
TUM Kpalla sSKiCTb KUTTSL.

Ta6auuns 1. OmiHka 32 OMUTYBaTEHIKOM
skocti xkuTTI CD-QOL
M1/l Yac NOBHOMACIITaOHO1 BiiHM B YKpaiHi

CD-QOL (n-24) M+tm
3araibHuii 0ain 68,4+2.5
Migmkana quchopii 15,7+0,5
[Migmkana xap4oBUX 0OMEKEHb 30,3+1,3
ITigmkasa 3aHEOKOEHHS BIACHUM
3IIOPOB’IM 17,3+0,8
[ligmkana BiqgyTTs HeaJeKBaTHOCTI
TKyBaHHS 5,3+04

[Tpu mopiBHSAHHI MiX OO0 YOJOBIKIB Ta
JKIHOK, XBOpuX Ha nemiakito Ta HI'BLI, marienTiB
crapie 35 poKiB Ta MOJIOALIUMHU 3a 35 pOKiB, ma-
II€HTIB 3 MO3UTUBHUMU aHTUTLIaMu 10 tTG-IgA
Ta HETaTUBHUMH, MEPEDKIDKAIOYUMU, Hemepe-
DKIKAIOYMMU 0co0aMu Ta 3a TEPMIHOM Tiepely-
BaHHs Ha BI'Jl, He crocTepiranocs cTaTUCTUYHO
3HAYYMIOl Pi3HUIN 3ayiexkHOCT (p>0,05). Ane mu
XOTiIM O BIIMITHTH, 110 Y TMAIIEHTIB YOJIOBIUOT
CTaTi, CIOCTEPIraeThcs TEHJICHINS J0 Kpamoi
SK B mopiBHSHHI 3 Cy0’€KTaMH KIHOYOI cTaTi
(p = 0,07, Tabnuus 2). Takok TEHACHIIIS 10 BU-
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X O6aniB 3a onuryBadbHUKOM CD-QoL Oyna y
MAIi€HTIB MOJIOAIIMX 32 35 POKiB, MOPIBHSIHO 3
TAMH, XTO Oynmu ctapmumu 35 pokiB (p = 0,06,
Tabnuns 3) Ta Mami€eHTaMu 3 MO3UTUBHUMU aH-
tutinamu tTG-IgA ta nerarusHumu tTG-IgA
(p = 0,07, Tabnuug 2). Ha Hamnry nymKy, pi3HUIS
Moria O BUMTH JJOCTOBIPHOIO 32 YMOB 3aJTy4eHHS
OLIBIIOT KITBKOCTI TOCHIIKYBaHHUX 0OCi0.

Ta6auus 2. [TopiBHAHHS MIX IpyHaMu
pesynbrariB onutyBasibHUK CD-QoL
i1 9ac MOBHOMACIITa0HOT BiiiHU B YKpaiHi

I'pynu nopiBHsIHHSA M+m p
Yomogiku (n-6) 75,8 £4,91 0.07
Kinku(n-18) 66,05+2,78|
Hemiaxis (n15) 66,06 + 3,84 0.2
HI'BLI(n-9) 72,5 + 1,64 ’
He 3minroBanu micige 70 £ 5,17
NpoXuBaHHA (n-9) 074
3MiHa MICISI TPOXKUBAHHS 68,3 + 2,48 ’
(n-15)
tTG-IgA + (n-6) 60,8 £3,7 0.07
tTG-IgA — (n-18) 71,05 +2,94 ’
BbesrmorenoBa aiera 64,1 £3,94
5> pokiB (n-12)

- 0,086
besrmorenoBa aiera 72,8 +£2,78
<5 pokiB (n-12)
35 > pokiB (n-9) 62,44 + 3,59 0.06
35 <pokig (n-15) 72,1 £3,14 ’

IlopiBHAHHSA OWIHKH SAKOCTI KUTTHA Ma-
unienTiB 3 nediakiewo Ta HI'BLl B Ykpaini no
NMOBHOMACIITA0OHOT0 BTOPIHEHHS Ta IiJl 4ac

BpaxoBytoun BaxJIMBICTH OIIHKH (haKTOPY
BIUIMBY NOBHOMacIITabHOI BiiiHM Ha SIK ma-
uieHTiB 3 nemakiero Ta HI'BL mu mpoBenu mo-
piBHSAHHS pe3ynbratiB onutyBaibHuKa CD-QOL
10 MOBHOMACIITA0OHOI. BIHM Ta MiJ 4ac IMOBHO-
MacITabHoi BiliHU B YKpaiHi y Malli€HTIB 3 1ielia-
kieto Ta HI'BLI, moBTOpHO ONMMTaBIIM y4aCHUKIB
HAIIOTO JOCHIKEeHHS. Pe3ynbratu onmuTyBaHHS
BH MOXETE MO0aunuTH Ha Jiarpami 1.

Ha Hiii BuaHO, 110 3arajJibHUMA 0aj1 SKOCT1 )KUT-
Ts1 OyB moctoBipHO Bumwmii (p = 0,000001). SAxmio
BpaxyBaTH HEBTIIIHI pe3ylbTaTu OL[IHKH Mij Yac
BiifHH, ne OuthmiicTh marieHTiB (20 3 24) manu
saranpHuil 6anm CD-QoL y mnepmomy TepTuii
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B CD-QOL go BiliHK CD-QOL mix yac BitHU
Hiarpama 1. [lopiBHsSHHS pe3yabTaTiB
ormutyBanbHuKa CD-QOL 1o moBHOMacTabHOT
BilfHM Ta miJ yac MoBHOMacIuTabHoi BiliHU B YKpaiHi
y mamieHTiB 3 1eniakiero Ta HIBI]

(miamazon 44—77), mo BianoBigae HU3bKiN K,
TO JI0 BIHU pe3ynbTaru Oynu, AENI0 KpalluMu:
12 mamientiB Manu 3aranbHuil 6am CD-QoLl y
nepuiomy Teptuii (aianazon 44—77), 10 —y apy-
romy TepTuii (aiana3zon 78—88) 12 —y TpeTboMy
teptuni (aianazon 89-99). Mu BusBuIH, 10 yCi
MOKa3HUKU MiAmKan onuTyBaibHuka CD-QoL
OyJiM HIDKYMMH Yy TAlli€HTIB A0 MOBHOMACIITA0-
HOI BIfiHM, HD)K HiJ 4Yac BIMHH, 110 JOBOAUTH il
HEraTUBHUI BIUIMB HA SKICTh KUTTS MAaIli€HTIB.

Ile mocmimkeHHs ToKa3ajio, XBOpl Ha Ielia-
kieto Ta HI'BL[ MaroTh HU3BKY SIKICTh JKUTTS Ha
BI'Jl 3a pe3ynpraramu onutyBajibHuka CD-QoL,
AK JI0 TMOYaTKy MOBHOMACHITaOHOI BiifHH, Tak i
1] yac. 3HaYHUH BIJIUB Ha MOT1PUICHHS] CUTYyaIil
Maja MmoBHOMAcIITaOHa BiifHa, siKka po3moyasnacs
B YkpaiHi B moromy 2022 poky.

CD-QoL € npocTuM iHCTPYMEHTOM JUIsl pO-
3yMiHHSI CIIPHHHATTSI OOMEXEHb 1 TPYIHOIIB Y
MOBCSKJIEHHOMY JKUTTI TAII€HTIB, 110 TMOCTIHHO
NPUTPUMYIOThCSL Oe3mmoTeHoBoi aietu. Ilepe-
Bara BUKOpUCTaHHS onuTyBanbHuKa CD-QoL y
MOPIBHSHHI 3 I1HIIMMHU OINUTYBaJbHUKAMH, SIK1
omiH0Th 1K, monsiraiote B TOMY, 110 BKITIOYE-
HI 3alUTaHHS € Crenu@IYHUMHU JIJIT XBOPOTO Ha
nemakito Ta HI'BL. bineiie Toro, mopiBHSIHO 3
IHIIAMHA ~ ONTUTYBAJIbHUKAMH, IO CTOCYIOTHCS
Hemakii, HampUKIIaJ 3arajibHOi aHKETOH MO0
nemiakii (CDQ- Celiac Disease Questionnaire),
CD-QoL € xopotium i 3aiimMae MeHIIe yacy s
namienTiB (Héuser et al., 2007).
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Kpim Toro, y 1ibomMy J0CHIIPKEHHI MU BU3HA-
YWJIH 111€ AESAKI BXKJIMBI TEHAEHIII, IKi MM O XOTi-
JM BIIMITUTH, HE3Ba)KalOUM Ha BIJCYTHICTh CTa-
TUCTUYHO 3HAYYLIOI PI3HULIL.

VY mami€eHTiB 4OJIOBIYOi CTaTi, crocrepira-
€ThCs TeHACHIIIS 10 Kpamoi S0K B mopiBHSHHI 3
cy0’ekramu xiHouoi crari (p = 0,07). OcHoBHI
MPUYMHU, CKOPIIIe 32 BCE, XOBAIOTHCS 33 MCH-
IIOK0 €MOIMHICTIO YOJIOBIKIB, 00 MEHIIUM 3a-
raJIbHAN 0ajl B BOHU OTPUMAaJI B OCHOBHOMY 3a
paxyHOK MEHIOI KITBKOCTI OayiB MO ITiAIIKaIi
nucdopii Ta 3aHEMOKOEHHIO BIACHUM 3/I0pOB’SIM
(Jacobsson al., 2011).

Tennenmis qo Bummx 6amiB Ta kpamoi SK
3a onutyBajgbHUKOM CD-QoL Gyna y namieHTiB 3
no3uTuBHUMH aHTuTLIaMu tTG-IgA B mopiBHSH-
Hi 3 ocobamu 3 HeratuBHuUMHE tTG-IgA (p = 0,07).
BiporiaHo, 11e OB’ s13aHO 3 THM, 110 BOHU MalOTh
OLIBIIIE CHMIITOMIB, 110 OE3MOCEPETHHO BITUBAE
Ha ix SI)K (Ukkola al., 2011). [Ilo mikaBo, B mo-
TIepEeAHIX JOCHIDKEHHSX, aHAII3YIOUH MAIliEHTIB
3 IeJiaKiero, sKi TPUBAIMK 4yac mepeOyBaid Ha
BI'/l, Bu3naueno, mo S2K ne Oyna mopyuieHa y
MAIIEHTIB 3 IIeNiaKi€r0, y SIKUX BUSBICHO MiJi-
BuilieHUi TuTp aHtuTin tTG-IgA nmo uemakii
(Paavola al., 2012).

[MamienTn, sxi Oynu MeHme 35 pokiB Maiu
TeHneHIito 1o kKpamoi SIDK 3a omwmrtyBanmbHH-
koM CD-QoL, Hix mauientu crapue 35 pokiB
(p = 0,06). MimMoBipHO, 11e MOXKE OYTH IOB’S3aHO
3 TUM, 110 OLIBIIICTH MAIIEHTIB MPOiH(OPMOBa-
HI PO Te, IO 3 BIKOM MiIBUILYETHCSI PO3BUTOK
YCKJIa/IHEHb, 110 TIOB’A3aH1 3 IIIOTCHUYTIAUBUMU
3axBoproBaHHAM (Biagi al., 2014). Ilonepenni
JOCIIJKCHHS TAKOXK TMOBITOMIISUTH TIPO HEraTUB-
Hy kopersnito Mk SK Ta BikoM, OCKUTBKY JIITHI
MAII€EHTH 9acTO MOBIIOMIISIOTh TIPO CYMYTHI 3a-
XBOPIOBAHHS, 10 BIUIMBAIOTH 3A0POB’S 1, BiIIO-
BimHO, Ha SI0K (Deepak al., 2018).

3arasiom, To# ¢akT, 0 MU HE BUSBWIH CTa-
TUCTUYHO 3Ha4HOi BimMinHOCTI SI0K mpu mopis-
HSHHI MDDK COOOIO YOJIOBIKIB Ta JKIHOK, XBOPHUX
Ha neniakito Ta HI'BLI, mamienTiB crapmie 35 po-
KiB Ta MOJIOALIUMHU 32 35 POKiB, MAI[IEHTIB 3 MO-
3uTUBHUMHU aHTUTLIamMu 10 tTG-IgA Ta Heratus-
HHUMH, NEPEIKIDKAIOUYMMH, HENEPETKIHKAIOUYUMU
ocobamu Ta 3a TepmiHOM mepeOyBanHs Ha BIJ],
MOJKJIMBO, TIOB’ SI3aHUI HE TUTBKH 3 THM, IO OyJia
HeBeJMKa BUOIpKa, ajie i 3 TUM, L0 Yy HalIii
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JIOCTIPKYBaHIM TPy BCl MAIlIEHTH Malld TapHY
npuxmwibHICTh 10 BI'JI. Cepenniii 6an 3a 1mkaaor
Biagi — 3,3 £0,3.

Hame nocnimkeHHs mMokaszao 3arajbHy He-
BUCOKY SIKICTh JKUTTSl y HAIlI€HTIB 3 IIeNiaKi€ro
ta HI'BIl B VYkpaini. 3aransHuii cepeaniii Oain
CD-QoL, sxuit orpumanu mnamientd B 2020 B
iTamiicbkoMy fociimpkeHi ckinaB — 80,54, Toxi sk
B HAIlIOMY JOCJII)KEHH] BiH JOCST BChoro 68,54
(Marsilio et al., 2020). FimosipHo, 1e 0B’ s13aHe
3 OararbMa (pakTopamu: Tipmia 00i3HAHICTH Ta-
IIEHTIB TIPO CBOE 3aXBOPIOBAHHS, BIJICYTHICTH
CIIeliali30BaHUX MEIUIHHUX LIEHTPIB IS pOOOTH
3 MIIOTEHYYTIMBUMH TMATOJOTISIMU Ta 3arajbHe
COLIIaJbHO-EKOHOMIUHE CTaHOBHIIE B YKpaiHi.

BucnoBxku

Hamu Gyno npoBesena nepiua B YkpaiHi OLliH-
ka 1K xBopux Ha nemiakiero Ta HI'BL] 3a goro-
Moroto onuryBanbHuka CD-QoL. 3a pe3synbra-
TaMH ONHUTyBaHHS Oyna BusiBieHa Hu3bka K y
xBopux Ha meniakiro Ta HI'BL[ B Ykpaini, sk 10
MOBHOMACINTAOHOTO BTOPTHEHHS Ta 1 MiJa dYac.
CyTTeBUM (PaKTOpOoM cTajo po3uupeHHs 0oifo-
BUX JIili B YKpaiHi — 10 TOYaTKy MOBHOMAcCIITa0-
Horo BTopraHeHHs SI)K Oyna MOCTOBIpHO BHIIOIO
(p=0,000001). OnuryBansauk CD-QoL ciix Bu-
KOPUCTOBYBATH B KJIIHIUHIN MPAKTHUIL JUIsI OLIIHKU
SK xBopux Ha nemakito Ta HUBLI. Lle nae mox-
JMBICTh BUABUTH (DaKTOpH, HA SIKI BapTO BILIM-
HYTH, 00 TMOKpAIUTH NpuxmibHicTh 10 BIJI i
BUSIBUTH ACTIEKTH, SIKI TOTPEOYIOTH KOPEKIIil.

dinaHCyBaHHA

Jlana crarts HE OTPUMYBAJa 30BHINTHHOTO
(iHaHCYBaHHS.
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Abstract: the necessity of adhering to a gluten-free diet for individuals with celiac disease and
non-celiac gluten sensitivity is a significant factor affecting their well-being. They experience social,
economic, and medical (due to the absence of alternative treatment methods) pressures. The aim of
the study was to investigate and compare the quality of life and adherence to a gluten-free diet among
patients with celiac disease and non-celiac gluten sensitivity in Ukraine before and during full-scale
invasion. The study included 24 adult participants, 15 with celiac disease and 9 with non-celiac gluten
sensitivity. Demographic data (age and gender) and clinical characteristics of patients, symptoms, and
monitoring of IgA antibodies (tTG-IgA) to determine disease activity were collected at the time of enroll-
ment in the study. All participants were asked to complete the Celiac Disease Quality of Life Measure
(CD-QolL) questionnaire, which helps assess the impact of celiac disease and adherence to a gluten-free
diet on a person’s quality of life. Additionally, the quality of adherence to a gluten-free diet was assessed
using the Biagi questionnaire. This study showed that patients with celiac disease and non-celiac gluten
sensitivity in Ukraine have a low quality of life on a gluten-free diet according to the CD-QoL question-
naire. The average total CD-QoL score was 68.54 + 2.5. In detail, the score for disphoria subscale was
15.7 £ 0.5, the score for food restrictions subscale was 30.3 *+ 1.3, the score for health concern subscale
was 17.3 £ 0.8, and the score for treatment ineffectiveness subscale was 5.3 + 0.4. There was no statis-
tically significant difference observed in dependence between men and women, patients with celiac dis-
ease and non-celiac gluten sensitivity, patients older and younger than 35 years, patients with positive
and negative tTG-1gA antibodies, migrants and non-migrants, and based on the duration of following a
gluten-free diet (p>0.05). However, it is worth noting that there is a trend towards better quality of life
in male patients compared to female subjects (p = 0.07, Table 2). Also, a trend towards higher CD-QoL
scores was observed in patients younger than 35 years compared to those older than 35 years (p = 0.06)
and in patients with positive tTG-IgA antibodies compared to those with negative tTG-IgA antibodies
(p = 0.07). In our opinion, this difference could become significant with the involvement of a larger num-
ber of study subjects. When comparing the CD-QoL questionnaire results before the full-scale invasion
in Ukraine and during the war, a significant decrease in the quality of life according to the CD-QoL
scale during the conflict period was found (p = 0.000001). Considering these results, we believe that the
CD-QoL questionnaire should be used in clinical practice to assess the quality of life of patients with
celiac disease and non-celiac gluten sensitivity. This allows identifying factors that need to be addressed
to improve adherence to a gluten-free diet and identifying aspects that require psychological support if
necessary. The war has negatively affected the quality of life of patients with gluten-related disorders.
In particular, we believe that patients over 35 years of age and patients who do not adhere well to a
gluten-free diet require additional attention..

Keywords: Celiac Disease, Diet, Glutens, Diet Therapy, Quality Of Life, gluten-free
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Abstract: the clinical case is an example of complex reconstruction of septic defect of the tibia tis-
sues, the main principles of which were the reduction of traumatic interventions, the choice of optimal
multistage tactics, adequate medication. The soft tissue defect was closed with a rotational sural flap,
and the bone defect was replaced with a distraction regenerate with the subsequent use of a semi-rigid
system of fixation Softcast-Skotchkast; the data of the EFI and Karlstrom-Olerud external fixation index
scales with regard to the complexity of the case according to NUSS objectively confirm this.

Keywords: Therapeutics, Patients, Index, Bone and Bones, Bony Apophysis, lower limb defects,

external fixation

Introduction

The complexity of reconstructions of lower
leg tissue defects is due to the presence of many
unfavorable aspects. Initially, pathological changes
are restorative in nature, but then they become
persistent or even irreversible. Attempts to achieve
a radical and simultaneous restoration of all
structures of the segment can be quite traumatic;
lead to decompensation of recovery capabilities.
Therefore, it is fundamentally important to reduce
the trauma of tibia reconstruction, to choose the
most optimal tactics for the implementation of
these principles; adequate medication support. The
report is devoted to the consideration of a clinical
case with the use of our proposed pledges.

Aim

To demonstrate the effectiveness of the
proposed phased tactics of reconstruction of septic
defect of the tibia tissues.

Description of the clinical case

Patient L., 18 years old, presented with a
diagnosis: Septic nonunion of bones n/3 of the left

tibia with tissue defect, peroneal nerve neuropathy.
He had been injured for 3 months. The patient was
examined.

The first stage was white: Treatment of the
bone lesion by the type of segmental resection with
extrafocal fixation with a spoke and rod apparatus
with the possibility of distraction replacement of the
defect. The fragments were isolated atraumatically,
and no layer-by-layer tissue separation was
performed. Segmental resection was performed
within healthy tissues using an oscillating saw or
a Gigli saw.

The soft tissue defect was closed with a
rotational sural flap. The so-called blood-saving
tactics were used. A compression and hemostatic
tourniquet, tranexamic acid, and a topical
hemostatic sponge were used.

In 3 days, a minimally traumatic osteotomy
of the tibia with reassembly of the apparatus was
performed and the bone defect was replaced with
a distraction regenerate in the mode of 1 mm per
day.
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After replacement of the defect and alignment
of the ends of the fragment and the «transport»,
the soft-tissue «meniscus» was isolated from the
lumbar incision using a rasp, bit, and Folkman
spoon. The parts of the bones that were to be
fused were overdrilled with an Ilizarov needle.

Reconstruction of the nonunions of the tibia
bones required active medical therapy. In all cases,
there was primary massive tissue destruction
with impaired nutrition. The interventions were
quite traumatic, despite the staged nature of their
implementation. Targeted antibiotic therapy was
performed after obtaining a bacterial culture and
antibiogram with sulperazone 2.0 g intramuscularly
for 7 days. The intervention was performed under
multimodal  anesthesia. Peridural anesthesia
with Marcaine solution was supplemented by
intramuscular double injection of dexketaprofen
(Dexalgin) and intravenous paracetamol solution
(Infulgan); subsequently, Dexalgin was administered
intramuscularly for 3 days. Normalization of
metabolic disorders was carried out by prescribing
complexes of vitamins of group B and C, the complex
included nucleotides (keltikan), antioxidants
(berlition), endothelioprotectors (pentoxifylline).

The bone defect amounted to 7 cm. Fixation in
the apparatus was carried out for 196 days, after
which the apparatus was dismantled and fixed with
a semi-rigid Scotchcast-Softcast dressing. This
made it possible to begin full load on the limb,
phonophoresis of the ankle-foot joint with Fistum
gel (10 procedures).

ISSN 2786-6661
eISSN 2786-667X

Discussion of the results
The treatment results were assessed as good.
The assessment took into account both the structure
of nonunions according to the Non Union Scoring
System (NUSS) and the data of the Karlstrom-
Olerud anatomical and functional assessment scale
(Clausen J. D., 2022).
The external fixation index (EFI) was
also used as criteria for evaluating the results
(Matsubara H., 2006, Catagni M. A., 2016). In
our patient, it was 1.5, which is a good result.
Radiological and functional results are shown in
Figure 1.
In the patient, narcotic painkillers were used
only on the first day after the first intervention;
in all other cases, pain relief with Dexalgin and
Infulgana solution was quite effective.
Conclusions
1.The proposed phased tactics for the
treatment of septic defect of the tissues of
the lower leg in the patient was effective.

2.The data of the EFI, Karlstrom-Olerud
scores, taking into account the complexity
of the case according to NUSS, confirm
this.
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Figure 1. Radiological (a, b) and functional (c, d) results.
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Anomauia: KUHIYHUL 6UNAOOK € NPUKIAOOM CKIAOHOI PEKOHCMPYKYii cenmuyHoz2o Oegexmy
MKAHUH 2OMIIKU, OCHOBHUMU NPUHYURAMU NPOBEOEHHs AKOI OYI0 3HUMCEHHS MPaBMAMUYHOCHI
8MPYUaHb, BUOID ONMUMATLHOL 6a2amoemantoi maKmukuy, a0eKeamHe MeOUKaMeHmo3He 3a0e3neeHHs.
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Buoip metony cenaunii npu npoBeAeHHI JiarHOCTUYHOI OPOHXOCKOIIIl

Canosuii Banentun, Kyunn HOpiii

Kadenpa xipyprii, anecresionorii Ta inrencuBHoi Teparii IIIO HMYV imeni O.0. boromonb1s,
M.KuiB, Ykpaina

Address for correspondence:
Sadovy Valentyn

E-mail: sadovyiv@gmail.com

Anomauia: OpoHxocKkonia € 6adxciueum OIAeHOCMUYHOW ma JiKy8anoHow npoyeoyporw. He
38adicaroyu Ha me, W0 cama no cooi Y MAHINYIAYIE € MATIOIHBAXUBHONO, BOHA MOXCE ONUHUMNUCS BANCKUM
BUNPOOYBAHHAM 5K 01151 nayienma max i 0na nikaps. Tomy 6e3ym06HO npoeedenusi OaHHOI MaHInyaAYil
nompebye anecmesionociunozo 3abe3neyents ma ceoayii. ¥ ybomy 00CnioxHcenHi NOPieHIOIOMbCA MEMOOU
cedayii OekcmedemomioiHom i nponogoiom npu npoeedeHHi OiacHOCMUYHOI OPOHXOCKONIT 3 Memoro
oyiHKu ix Ge3neku, ehexkmusHocmi, i 3a00601eHocmi nayicumis. Pe3yiomamu 6xka3yioms HA 8UCOKULL
pisenb be3neku 060X mMemoois, Xoua BUABNEHO 0esKi 3HAUYUWi 8IOMIHHOCMI, WO 8NIUBAIOMb HA BUDID
memooy cedayii. Y docniocenni opanu yuacme 32 nayienmu, posoineHi na 08i epynu 6 3a1eldcHoCmi
8I0 BUKOPUCMAHO20 Memody cedayii: nponogon abo Oexcmedemomioun. Bumipiosanucs noxasHuxu
nynocokcumempii, YCC, kannoepaghii, oyinosanracs KinbKicmsv i 8adNCKICMb AMPOSEHHUX VUKOONCEHD
mpaxei, a maxoic 3a00801eHicmsy nayienmis i aikapis. B 060x epynax 6yno 6useieHo UCOKULL PigeHb
besnexu ceoayii. Cedayis 0ekcmedemomioiHoM AcOYilo8anacs 3 MeHUWow KilbKiCmio enizooié Kauiio
ma OinbUOI0 3a00801EHICIIO NAYIEHMIB, ale MAlA MPUBALIUUL YAC THOYKYIT NOPIBHAHO 3 NPONOGHOTOM.
B obox epynax cnocmepizanaca Huzvbka yacmoma cepiosHux YCKAaOHeHb. JJekcmMeoemomioun MOXCHa
sgadicamu Oe3neuHuM ma egheKmueHuM 6apiaHmom Oas ceoayii npu OiaeHOCMUYHIN OPOHXOCKONII,
NPONOHYIOYU 000AMKOBI nepesac, Maki K 3HUNCEHHS KIIbKOCMI eniz00ié Kauiiio ma Nio8UuueHHs.
3a0oeonenocmi nayienmis. Bubip memody cedayii mae 6azysamucs Ha iHOUBIOYATbHUX 0COONUBOCMAX
nayieHma ma HasA6HUX pecypcax JiKapHi.

Kurouosi ciioBa: Gesneka npoueaypH, OpoHXOCKOTIis, JEKCMEIETOMIINH, TPOTIOQO1, Celallis.

Beryn

Bokxe moHaj miBTOpa CTOMITTS OPOHXOCKOTIS,
a 30KkpeMa 1i THydka (hopMa, € KPUTHYHO BaXKIIU-
BUM IHCTPYMEHTOM y MEIWYHIA MPAKTHUIll IS
JOCIIIDKEHHST IUXalbHUX HUIsLxiB. Llei meron
BUKOPUCTOBYETHCSI HE JIMIIE Ui Bi3yajabHOTO
OMISIAY MTUXAJIbHOI CUCTEMH, ajie i JUId JiarHoC-
THUKH TIATOJIOT1H, acmmiparlii ceKperlii Ta BUKOHAH-
Hsl TpaHCOpOHXiaJbHUX OIOTCIH, 10 103BOJIsIE
imeHTH(iKyBaTH 3aXBOPIOBAHHS JICTCHEBOI TKa-
HuHu. OpHAK, TONpHU Il BaxJMBl QYHKIIII, 3a-

CTOCYBaHHS THYYKOI OpPOHXOCKOMIi Majio MeBHi
0OMEKEHHSI, 0COOIIMBO MIOAO AIArHOCTHKHU IIe-
pU(pEpUYHUX HOBOYTBOPEHb Yy JIETEHSX Ta BU-
KOHaHHSI TICBHUX TEPANeBTHYHUX MPOLEAYp, HE
noB’si3aHux 13 acmipartiero (Criner et al., 2020;
Shen et al., 2021). AnpTepHaTUBaMU € TPAHCTO-
pakanbHa Oioricig abo omepaTuBHa O10mCis, SIKi
€ OUIbII 1HBa3UBHUMHU Ta MalOTh BHINY KiJIb-
KICTh YCKJIaJHEHb, HK OpoHxockomis (Jiang et
al., 2020). Came TOMy MeAW4YHA CIUIBHOTA Ha-
MaraeThCsi pPO3BUBATHCh CaM€ B HAINpPSIMKY He-
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1HBa3WBHUX a00 MaJIOIHBAa3MBHUX MaHIMTYJISIITIH.
3’SIBASIOTHCS Pi3HI METOAM IIPOBEIJICHHS OpOH-
XOCKOMI1, 5IKl yAOCKOHATIOIOTh MPOIIEC, MiIBU-
LIYIOTh i1 1IarHOCTUYHY Ta JIKyBaJbHY I[IHHICTb.
i MeTo1 BKITIOUAIOTh TOHKI/YJIBTPAaTOHKI OPOH-
XOCKOTH, €HJ00pOHXiaJbHE YIBTPa3BYKOBE JO-
cimipkeHHs 3 pamianbauM 30HI0M (RP-EBUS),
(ITFOOPOCKOITIIO Ta HABITAIINHY OPOHXOCKOITIIO,
BKJIIOYAIOYHM BIPTyaJIbHy HaBiraiiiiHy OpoH-
xockorito (VNB) Ta enekTpomarHiTHy HaBira-
uiiny 6ponxockornito (ENB) (Shen et al., 2021).
AJte He TUBIISYMCh HA AKTUBHUI PO3BUTOK LIBOTO
HaIpsIMKY, cama MpoIieaypa 3aIHIIaEThCs TI0BO-
JIi HEMPHEMHOIO Il OaraThoX MarmieHTiB. Jlms
KpaIoi MepeHOCUMOCTI MaIliEHTOM OPOHXOCKO-
MiCTH MOXKYTh BHOpaTH MPOBEACHHS MPOLEAYPHU
nig cenaiiero. [Ipore OpoHXOCKOMiIO Ml cena-
LI€I0 HENPOCTO BUKOHATH B 0ararbox JIKapHIX
4yepe3 pHU3UK YCKIAIHEHb, HABITh HE3BAKAIOUU
Ha Te, M0 camMa OPOHXOCKOMIS 3arajioM BBaXKa-
€Tbcs 0€3MeYHOI0 Mponeayporo. [inepkamHis,
Jecarypartisi Ta arHO€ JOBOJII YacTl SIBUINA MPHU
MPOBEIECHHI OPOHXOCKOTIT 31 CITOHTAHUM JIMXaH-
HsM. B cBOIO uepry HejocTaTHs ceiallis Besie 10
TIOTIPIICHHS J1arHOCTUYHOT IIHHOCT1 MaHIITyJIs-
11ii, 8 TAKOXK MOYKE IPUBOJIUTH 10 STPOTCHHX YIII-
KOJKeHB Tpaxei mij yac npornenypu (‘Diagnostic
and Therapeutic Approach to Post-Traumatic
Tracheobronchial Injuries’, 2021; Strohleit et al.,
2021). Came Tomy BUOIp aJ€KBaTHOTO METOAY
aHECTE310JI0TIYHOTO 3a0€3MeYCHHS € BaXKIUBUM
SK U1 €peKTHBHOCTI OPOHXOCKOTII1, TaK 1 6e3rme-
KM TaIli€HTA TTi]] 9ac Hel.

Mera

Metoro poOOTH € TOPIBHAHHS PI3HUX METO-
JiB cefallii MamieHTiB Ipy MPOBEACHH] JAlarHOC-
TUYHOI OpOHXOCKOIIi. J[pyropsaHO0 METor €
iX OIliHKA 3 TOYKH 30py PO3BUTKY YCKIJIaJHCHb
TaKOX SIKOCTI MPOBEIEHHS IIarHOCTUYHUX IPO-
Henyp.

Marepiauau i MmeToau

JlocmipkeHHsT TIPOBOIMIOCH Ha 0a3i YHi-
Bepcuterchbkoi kiiHikn HMY imeni O.0O. boro-
MonbIls, M. KwuiB. 3aramom Oyno 3amydeHo
32 mnauieHTa, AKi Oynu po3AisieH] Ha OBl rpynu
B 3aJICKHOCTI BiJ METOXY MPOBOAMMOI cemartii
IiJT Yac JIarHOCTUYHOI OpoHXOCKMii. Y mepurii
rpymi (n = 14) cenaris mpoBOAXIIACH 32 JIOTTOMO-
roto npomnodoiny, y apyriit rpyni (n = 18) Buko-
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pucTOBYBaBcs JiekemeneToMiiuH. [lyabcokcume-
Tpist, YCC, Ta kxanHorpadis mpoBoAUiIach BCIM
JOCIIIKYBaIIbHUM TIiJl 4ac Mpoueaypu. Takox
OLIIHIOBAJIACh KUIBKICTh Ta BaXKICTh SITPOTCHHUX
VIIKOKEHb Tpaxei BHACHIJOK MUMOBUIBHUX Py-
xiB a0o kanutto. [lopiBHIOBaBCs Yac 3aTpadyeHuit
Ha MIATOTOBKY, Ta MPOBEIEHHS caMoi aHecTes3li.
TakoX HampUKIHII JOCTIHKCHHS JIIKapeM-eH-
JIOCKOITICTOM BHUCTaBJsUIach CyO€KTHBHA OILlIHKA
JIarHOCTUYHOI SKOCTI MPOBEACHHOT MPOLEAYPH.
BpaxoByBanach Tako CyO€KTHBHA OIIHKA Malli-
€HTa TIPOBEJCHHOIO0 MaHIMYIALIE0. Y BYX Ipy-
nax TOpPIBHIOBABCS DPIBEHb TiNEpKarHii Harpu-
KiHII BTPYYaHHS.

[TucemoBa iHpopMoBaHa 3roga Oyna oTpuma-
Ha B1J ycIX nauieHTiB. [locnikeHHs BiaIOBia-
JI0 BCIM BUMOTaM [ €TbCIHKCHKIN IeKapartii.

KareropianpHi 3MiHHI NpeACTaBieHI SK ce-
penHe 1 CTaHAapTHE BIAXWJICHHS, TOAl K Oe3-
MepEepBHI 3MIHHI TIPEACTABJICHI SK MeldiaHa 3
MiHIMaJIbHO-MaKCUMaJdbHUM piBHAMU. Karero-
pHAaNbHI JaHl aHAI3yIOThCS 3@ TOTIOMOTOI0 TOY-
Horo kpurtepito @imepa. O6unasi rpynu Oynu
PO3IiNeH] Ha «3aJJ0BUIbHUIY a00 «HEIOCTATHII
piBHI cenarmii, y SKHX pO3paxOByBaJIOCh BiJIHO-
menHs maHciB (OR),crangapTHa momuiika Ta
95% nosipunii inTepsan (CI). P < 0,05 BBaxanu
CTaTHUCTUYHO 3HAYYIIHM.

Pe3yabTaru

Pesynbpratu nocnigkeHHsS BKa3ylOTh, IO Ce-
pelHI 3HAYeHHS KUTBKOCTI BUMAJAKIB amHOE Ta
3HIKEHHs carypauii MeHme 90% € BUIUMH Y
IpyIli 3 aHecTe3i€l0 MpornogoaoM, NOPIBHIHO 3
JEKCMEZICTOMITUHOM. AIHOE BHHUKAJO y TPYIIi
JnexkcMmeneroMinuay y 27.78% Bumnaakis, mpomno-
dox —42.86% (t =-0.874; p = 0.389). 3umxeHHs
carypaii < 90%: nekcmeneromiana — 38.89%,
nporopon — 50.00% (t=-0.612; p=0.545).
Onnak, MeniaHHI 3HAYEHHS IS allHOE B 000X
rpynax € oanakoBumu (0.0), mo cBiAYUTH TPO
BIJICYTHICTh amHOE€ B OiMbIIOCTI BUMAAKIB. J{is
3HWKEHHS carypauii MeHie 90%, menianHe 3Ha-
YeHHs y rpymi 3 npornodonom Tpoxu Buiie (0.5),
BKa3yIOUHd Ha OUIBIIY YaCTOTY IIbOTO YCKJIaJHEH-
HS Y Ii# TpyTIi.

VY mporeci gociKeHHsT OyJI0 BCTAHOBJIEHO,
III0 YacTOTa BUIIAAKIB KalUII0 Ta MHMOBLIBHUX
PYXIB BapilO€ThCS 3aJICKHO BiJ THUITy aHECTe3ii,
[0 BUKOPUCTOBYBAJIACh il 4ac OpPOHXOCKOTIIi.
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[lopiBHAHHS BUTIA/IKIB alTHOE Ta 3HWKEHHS caTyparlii
3a THIIOM aHecTe3ii
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Puc. 1. Bunanku 3HIKeHHs caTypaii
Ta TIOBHOTO alTHOE B 000X Tpymax
[lopiBHAHHS BUTIA/IKIB KaIILITIO
Ta MUMOBUIBHHX PYXiB 32 THIIOM aHecTe3ii
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JEeKCa0p nponodon

Awnecresis

mmm Kamrens MUMOBIIBHI pyXH

Puc. 2. [TopiBHSIHHS KiJIEKOCTI KaIlLTIO
Ta MUMOBUIBHHX PYXiB

Crneuucivno, mpu 3aCTOCyBaHHI aHecTe3ii Mmpo-
moQoJIOM YacTOTa BUMAAKIB KaIUTI0 CTAaHOBHJIA
35.71%, MmO € BUIIUM TMOKA3HUKOM IOPIBHSHO
3 AQHECTE31€I0 JIEKCMEIECTOMIIUHOM, JI€ 4acToTa
Kanuto Oyna jume 16.67% (p < 0,005). BogHo-
9yac, MUMOBUIbHI PyXH CHOCTEpPIraJiics JacTime
Py BUKOPUCTAHHI JIEKCMEICTOMIAMHY, HOCS-
ratoun 38.89%, y ToW yac K IpuU BUKOPHUCTaH-
Hi Tporodoiy el nokasHuk crtaHoBus 21.43%
(» <0,005). Ane menianHi 3HaYeHHS 000X TIO-
Ka3HHKIB B 000X rpymnax JOpPIBHIOIOTH HYIIO, 110
CBIIYUTH TPO BIJCYTHICTb LUX YCKJIATHEHb Yy
OUIBLIOCTI BUITAJKIB.
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AHaJ3 KUTBKOCTI STPOTEHHUX YIIKOJKEHB
Tpaxei Ta emi3oiB Opaaukapmii (yactora cepiie-
BHX CKOpoueHb MeHIe 50 ymapiB Ha XBWJIHHY)
MOKa3as, 0 B 000X Ipymnax aHecTe3il — IeKcMe-
JIETOMITMHOMEITY Ta Tpornodony — mi yCcKiIaa-
HEHHS 3yCTPIYaloThes PifKo. Y TPYIIi MAIli€HTIB,
aHEeCTe30BaHUX MPOIO(OIIOM, BIJICOTOK €IMi30/1iB
Opaaukap/ii ctaHoBUB Tipubnu3Ho 12.22%, Toxi
SK Y TPyTIi 3 aHECTE31€10 IEKCMEACTOMITUH — e
MOKa3HUK OyB BUIUM i ckaB 24.57% (p = 0.009).
om0 ATPOTeHHHUX YIIKO/DKEHB Tpaxei, TO y Tpy-
i Tponod oIy 4acTKa TAKUX YIIKOIKEHb CKJIaia
18.57%, a y rpymi AeKCMeIeTOMINHY BOHA CTa-
HoBMJA 16.67%. BincoTOK BUMAIKIB ATPOTEHHUX
VIIKO/DKEHb Tpaxei Ta emi3ofiB Opamukap/ii B
000X TpyIax € HEBEIUKUM, [0 CBITYUTH PO BU-
COKHUI piBeHB O€3IMeKr 000X METO/IB aHecTe31i y
KOHTEKCTI ITUX KOHKPETHUX YCKJIaTHCHb.

CepenHiii 4ac NpPOBEICHHS NPOLEIYPH B
rpyni 3 aHecTe3i€r0 MponodosoM CTaHOBUTh
27.29 £7.42 xpunuH. Y Tpymi 3 aHECTE31€r0
JIEKCMEICTOMITUHOM IIeH MOKa3HUK CTaHOBUTH
npubmu3no 52.17 £12.43 xBunun. lle moxke
OyTH TJIBS3aHO HE B OCTaHIO 4epry 3 MOJOB-
KEHHOIO THIYKIIE€I0 P BUKOPHUCTAHHI JIEKCMeE-
JIETOMIJIUHY, CEpEeIHI Yac Ha SKy CTaHOBHUB
16.78 &+ 2.72 XBUIUH.

[MopiBusiaHS cepennboro pCO2 3a Tunom anecrtesii
60

Cepenne pC02
B B W W
S ()] [e] (9]

W
W

00 25 50 75 100 125 150 17.5
[TocnigoBHMIT HOMEp Mali€HTa B KOXHIM rpyti

—e— [Iponodon —— Jekcaop

Puc. 3. INopiBasinHs cepenuboro pCO2
B 3aJIKHOCTI BiJl TUIY aHeCTe3il

CepenHi 3HaUCHHS Ta CTaHIAPTHI BiIXHIJICH-
a1 pCO2 g rpyn aHecrtesii mpomogoioMm Ta
JIEKCMEJIETOMIIMHOM CBI14aTh MPO BIICYTHICThH
3HAUyIOoi pi3HUILI MK HUMHU. [[11 rpyny, aHecTe-
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30BaHOi nmponodoiom, cepente 3HadeHHsT pCO2
cknanae 46.36 £+ 7.43, Toni K A1 TPYIIH, aHECTE-
30BaHOi IEKCMEETOMIIMHOM, CEpPEIHE 3HAUYCHHS
pCO2 cranoButh 46.67 + 8.32. lle miaTBepaKy-
€TbCS pe3yJIbTaTaMH aHaji3y 3a KputepieM MaH-
Ha-YiTHi, 3T1/IHO 3 IKUMU CTAaTUCTHYHO 3HAYIYIIO1
pi3HUII MiX rpynaMu He BUsiBIEHO (p = 0.924),
10 BKa3zye Ha oxHOpiaHicTh piBHIB pCO2 He3a-
JISKHO BIJ TUITY BUKOPHCTAHOT aHEeCTE3i1.

3a10BOJICHICTh PIBHEM MPOBEACHOT MPOIIETY-
pH B 000X Tpymnax Takox Oysia JOBOJII OJTHOPITHA
st 000X metomiB. 71.4% mikapiB OLIHWIM Jia-
THOCTHUYHHI pPiBEHb OPOHXOCKOITIT K «3a/10B1JIb-
HUi» y rpyni nponodony ( npotu 77.8% y rpymi
JIEKCMEACTOMIIMHY ), @ TaLlieHTH BiAMITHIN KOM-
¢dopTHHUIl piBeHb cenaliii y 76.4% BuUNaaKiB BU-
KopuctanHs nponodomny (mpotu 88.9% y rpymi
JIEKCMEICTOMIINHY ).

OorosopenHns

He nusnsunce Ha 6e3nepeyHi nepeBaru OpoH-
XOCKOIIS 3JIMIIAETHCS JOBOJI PU3UKOBAHOIO
MPOLIEAYPOIO SIK B CEHCl MPUTHIYEHHS TUXaHHS,
TakK 1 ATPOTeHHUX YIIKOMKeHb Tpaxei (Motono et
al., 2023).

CrocrepexyBaHa 4acTOTa TAaKUX YCKJIaTHEHb
HE JIa€ IiJICTaB BBAXATH 1X CTATHCTUYHO 3HAYU-
MHMMH, OCKUIbKM KIJIBKICTh BHUIIAJKIB € 3aHAITO
MAaJIOK0 ISl IIPOBEICHHS BarTOMOTO CTAaTHCTUIHO-
ro anamizy. lle o3Hauae, 110 HA OCHOB1 HasIBHUX
JAaHUX HE MOXKHA POOUTH BUCHOBOK TIPO TIepeBa-
Ty OJJHOTO METOJy aHecTe31i Ha/l 1HIINM 3 TOYKH
30py PU3UKY SITPOTEHHUX YIIKOIKEHb Tpaxei abo
enizoniB Opamukapaii (Paul et al., 2021; Pertzov
et al., 2022).

Takoxx He Oyn0 BHUSBIECHO CYTTEBOI PI3HUII
1010 33JJ0BOJICHOCTI TMAIII€HTIB Ta JKapiB sKic-
TIO TPOBENEHOI mpoleaypu. B 0060x Bumamkax
Il TIOKAa3HUKU HaOMmKyBaauch 10 80%, Ta pi3-
HUI1 MK HUMHU HE € CTaTHCTUYHO 3HAYYIIOIO.
Ile TakoXx MiATBEPIKYETHCS HU3KOIO 1HIIMX J0-
CIIKCHB, SK1 onmucaHl B MeTa-aHam3i Guo, Q.
(2023). B matu momiOHUX IOCHTIIKEHHSX, e
JEKCMEIETOMIIMH ITOPIBHIOBABCS 3 1HIIIMMH TIpe-
nmaparamy IS cefarlii, 30KpemMa Miga3oiaMoM,
pornodoJIoM Ta iHIIL., TAKOXK HE OyN0 BiAMIYEHO
CTaTUCTUYHO 3HAYYLIOi PI3HMLI y PIBHAX Mdia-
THOCTUYHOI IIIHHOCTI Ta 33/I0BOJICHHOCTI SIK JIiKa-
piB, Tak i nmarmientiB (Guo et al., 2023; Magazine
et al., 2020).

ISSN 2786-6661
eISSN 2786-667X

OauH 3 KIIFOYOBUX IIOKA3HHUKIB Oe3IleKn
MPOBOAMMOI ceaarlii mijJ Jyac MajlolHBa3MBHUX
npouenyp € kanHorpadis. Hapasi ueii exemeHT
MOHITOPUHTY € HEBIIEMHHMM CTaHIapTOM aHe-
CTEe310JI0T1YHOTO 3a0e3neukeHHs. Sk 1 B IHIIUX
nochimkennsx (Huang et al., 2022), B miit po-
00TI HEMOXIJIMBO CTBEPIKYBATH IPO CYTTEBY
pizHuII0 B nokasHukax pCO2 HampHKiHII Ma-
HITYJISIII.

Are ocipKyBaHi 1IEHTUYHUME B yCIX CBO-
ix mposiBax. Jlesiki Moka3HUKH, Taki K OpajauKap-
Jlis, KaIlellb Ta 4ac MPOBEICHHS CeAallii CyTTEBO
BiJIpi3HsABCA. Tak HampHUKiIaa 4Yac IMPOBEICHHS
MPOLEAYPH 3HAUHO 301IbIIIyBaBCs, Yepe3 MOA0B-
JKEHY 1HAYKLIIO MPU BUKOPUCTaHHI JEKCMEAETO-
MiauHy. Takox B Ti€l K TPyIU CHOCTEPIrajoch
MiJBUIICHHS €Mi30/aiB Opaaukapmii, xoda cama
KUIBKICTh €Mi30/1iB BCEpeNuHI Tpymu He Oyna
0e3MepeyHoO BHCOKOK. A KUIBKICTh aKTHBAIlii
KallUIbOBOTO peQIiekCcy B IpyIll 3 BUKOPHUCTAH-
HSIM JIEKCMEIETOMITMHY OyJia HaBMaKyd MEHIIIOTO.
CX0X1 BHCHOBKHM MIATBEPKYIOTHCS W 1HIIMMH
JOCIPKYBaHSIMH, SIKi TOPIBHIOIOTH JIEKCMEJIe-
TOMIIMH 3 IHIIMUMH TpernapaTtaMy Ui cemarii
(Pertzov et al., 2022).

Taka iH(opMmarliss Moxe OyTH KOPUCHOIO MPH
BUOOPI METOY aHecTe3ii, aje CiIiJl BpaxoByBaTH,
IO OIlIHKA PHU3UKY YCKJIAJHEHb BHMAra€e KOMII-
JICKCHOTO TIIX0MY, 3 YpaXyBaHHSIM BChOTO CIEK-
TPY MOTEHUIWHUX PHU3MKIB Ta IHAUBIAYaTbHHUX
0COOJIMBOCTEH Malli€HTa.

BucHoBku

BuxopucranHs JeKCMeIeTOMIIUHY il 4ac
cenairii mpu MPOBEACHHI JIarHOCTUYHOI OpOH-
XOCKOTIi € IIJIKOM O€3MeYHNM Ta HaJIHHUM Me-
TomoM. CTaTUCTUYHO 3HAYYIIMX BIAMIHHOCTEH
y mpoduiax Oe3meku B TMOPIBHSIHHI 3 IPOTIO-
¢dbonom He Oyno momiueHo. [[o mepeBar MokHa
BIIHECTH 3HIDKEHY KIJTBKICTh €Mi30[(iB KalllIIo,
JIeNI0 BUIILY 33/JI0BOJICHICTh MAIlI€HTIB BiJ MPO-
BEJICHOI MPOLIEypy Ta MEHIIY KIJIbKICTh €Mi30-
niB necarypaiii. CyTTE€BOIO BiJIMIHHICTIO, SKa
MOXKE€ BCTAaBaTH Ha MEPENIKOi JO0 PYTUHHOTO
BIPOBAHKCHHS JIEKCMEICTOMIINHY MOXe OyTH
TIOIOBXKEHUH Yac 1HAYKIIIT B aHECTE3110, a TAKOXK
E€KOHOMIYHI acCIleKTH BUKOPUCTAaHHS TMpemnapa-
TiB. B Oynp skoMy BHmagky oOuBa mpermapa-
TH TIOBMHHI BUKOPHCTOBYBATHCH 3aJIC)KHO BIJ
KJIIHIYHOT cUTYyaIlii, BpaxoBYIOYl 1HIWUBIAyaJIbHI
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Abstract: Bronchoscopy is a diagnostic and follow-up procedure. Despite the fact that this manipu-
lation itself is minimally invasive, it can be a difficult test for both the patient and the doctor. Therefore,
this manipulation definitely requires anesthesia and sedation. This study compared dexmedetomidine
and propofol sedation methods during diagnostic bronchoscopy to assess their safety, effectiveness, and
satisfaction. The results show a high level of safety of both methods, although some significant differenc-
es affecting the choice of sedation method were found. 32 patients participated in the study, divided into
two groups depending on the used method of sedation: propofol or dexmedetomidine. Pulse oximetry,
heart rate, capnography parameters were measured, the number and severity of iatrogenic lesions of the
trachea, as well as the satisfaction of care and doctors were assessed. In some groups, there was a high
level of safety of sedation. Dexmedetomidine sedation was associated with fewer cough episodes and
greater satisfaction, but had a longer induction time with propofol. A low incidence of serious compli-
cations was observed in both groups. Dexmedetomidine can be considered a safe and effective sedation
option for diagnostic bronchoscopy, offering additional benefits such as reduced cough episodes and in-
creased patient satisfaction. The choice of the sedation method is based on the individual characteristics
of the patient and the available resources of the hospital.

Keywords: Bronchoscopy, Dexmedetomidine, Propofol, Patients, Safety, sedation.
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Oco0sauBocTi mo0yroBH nporpam (pizM4HOI Tepamii
AJIl IOKPALEeHHSA MOOUIBHOCTI B IMITHO-TPYIHOMY BiaAiji xpedTa
KpaBuenko Tamapa', AutonoBa-Padi FOuis?

"Marictp 2 kypcy, kadenpu 6i00e3meKH i 310poB’ s Monuau, HarioHanbHIHA TeXHIYHIHA
yHiBepcuteT Ykpainu « KuiBcbkuii nmomitexnigauii inctutyT imMeHi Iropst Cikopepkoro» m.Kuis,
VYkpaina

2K.T.H., 101eHT, Kad. 6io0e3mekH i 3mopoB’s aronuHy HamioHa IbHUNA TEXHIYHUIA YHIBEPCUTET
VYkpainn «KuiBcbkuil nonitexHigauii iHcTuTyT iMeHi Iropst Cikopebkoro» M.KuiB, Ykpaina

Address for correspondence:

Kravchenko Tamara

E-mail: k.t.0150196(@gmail.com

Anomauin: ya cmamms 0yde KOpucHow 01 (axisyig y eanysi izuynoi mepanii, MeOUYHUX
npeoCcmasHUKi6 ma mpenepis, wo 3ayikasieti 8 po3pooyi eghekmusHux npoepam Qizuuroi mepanii 0
NOKpaujeHHst MOOLTbHOCTI 8 WUTIHO-2PYOHOMY i00iNi xpedma. Aemopu po3enadaroms ma 00CiioHCyIomy
38 130K Midic Oonem y wiui ma cmanom 2pyoHo2o 8i00iny xpebma. 3a pe3yibmamamiut 00CIi0NCeHb, BOHU
0062pynmosyroms 6ubip nioxo0ie 00 eghekmusHo20 3HUJICEHH 00M0 Mma Ni0BUUWleHHs pyxaueocmi. Y
cmammi po3KpusaromsvCs cneyudiuni memoou ma 3acoou, aKi CHpUsAIOmMs He Juule 3SHUNCEHHIO OO0, ane
Ul AKMUBHOMY 8IOHOGIEHHIO PYXAUBOCMI 8 000X 8I00inax xpeobma. Aemopu 6paxo8yoms iHOUBIOYAIbHI
0CcoOnUBOCMI NAYIEHMIB, NPONOHYIOYU NEePCOHANIZ08aHI NIOX00U 00 npozpamu ¢hizuuroi mepanii.
3anpononosana MemoouKa cnpuse NOKPAWeHHIO 3a2a1bH020 CMAKY OP2aHi3My, NOKPAUWEHHIO NCUXO-
eMOYiliH020 CMany, 30i1bUeHHI0 MODITbHOCMI MA 3MeHWEeHHT O0IbOBUX 8I0YYMMIE 6 Wi, N1eY080M)
nosici ma epyornomy 6i00ini. /[nsa moeo, wob oyinumu epexkmusuicms po3podieroi npoepamu GizuyHoi
mepanii’ 011 nayieHmis 3 OonAMU 6 wWui ma NopyuleHorw MoOLIbHICMIO 2pYOHO20 8i00iny Xpebma
(kihomuuna nocmaea), 6y10 nposedero 0ocaioxcents 15 nayicumis, AKux cnocmepieanu Ha 6a3i K1HIKU
“Incmumym eepmebponoeii i peabinimayii” m. Kuesa.

KurouoBi ciioBa: 0, rpyaHUMiA BiIT XpeOTa, IHAMBIAyaIi30BaHUM MiaXia, Kiho3, MOOLIBHICTS,
PYXJIHUBICTB, peabiniTartis, pactiii, ¢pizuuHa Teparis, IepBiKairis.

Beryn

VY cydacHMX HAyKOBUX JOCIHIIKCHHAX 3 (i-
3UYHOI Tepamii BeJMKa yBara NpUIUIIEThCS TH-
TaHHSIM TOKpAIIEHHs MOOLIBHOCTI TAIliEHTIB 3
npobieMaMu y MIMAHO-TPYIHOMY BiAILIl Xpeo-
Ta. ABTOpPH aHaJi3ylOTh OCOOJMBOCTI MOOYI0-
BU Tporpam (i3M4yHOI Teparmii, CopsSMOBaHUX Ha
e(eKTUBHE MO/I0JIaHHs OOJII0 B 11, 30CEPEIKY-
I0YHCh HA TICHOMY B3a€MO3B’SI3Ky ITUX MPOOIEM
13 CTAaHOM TPYJIHOTO BiIlUTy XpeoTa.

Po3rsimaroun BaknuBi acriektu (izionorii Ta
naroJiorii IMX o0JacTel, MM HaMaraeMocs BH-
3HAUUTH ONTHMAaJbHI CTpATerii Ta MepcoHai30-
BaHl MiJIXO/M, CIIPSIMOBaHI Ha 3a0e3MedYeHHs] He
TUTBKM TOMIMIIEHHS (QYHKI[IOHANIBHOCTI, ane 1
MABUILEHHS SKOCTI )KUTTS MaIL[I€HTIB.

[To-nepie, npobiaemu, 1MoB’s13aHi 3 XpeOTOM,
0COOJIMBO B IMIMWHO-TPYIHOMY BiJJIJIi, CTAHOB-
JSITh 3HAUHY YacTKy BMIAJKIB, 3 SIKUMH 3BEpTa-
I0ThCs A0 (axiBUiB 3 (Hi13MUHOT Tepamii.
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ManopyXxiuBuii CriociO KHUTTsI, TOTaHa OCaH-
Ka, HEMpaBWJIbHE HAaBaHTAXCHHsS 1 TPaBMH MO-
KYTb TPU3BECTH 10 OOMEXEeHOi MOOIIBHOCTI,
60it0 Ta (YHKLIOHAJBHUX OOMEXKEeHb y I 00-
nacti. Tomy po3poOka edexkTuBHUX nporpam ¢i-
3WYHOI Teparii CTae BaXKJIMBUM 3aBIAHHSIM JIJIS
MOJIIIIIIIEHHS SIKOCTI )XUTTS IAI{i€HTIB.

[To-nmpyre, HAyKOBI TOCITIKSHHS Ta KIIHIYHI
CTIOCTEPEKEHHS IMiITBEPKYIOTh, 1[0 TPABUIHHO
CIpOEKTOBaHa mporpama ¢Gi3uyHOi Tepanii Moxe
OyTu e(peKTUBHUM 3aCO00M 17151 TTOTITIIIICHHS MO-
OLTBPHOCTI B IIMHHO-TPYIHOMY BiIIiJi XpeOTa.
Bona Moke BKJIIOYATH PIZHOMAHITHI TEXHIKH,
Taki SIK PO3TSHKKU, M S30BE 3MII[HEHHS, BIIPaBU
Ha PO3IIMPEHHS PYXOBOTO Jliana3oHy, KOOPIHUHA-
IiKHI Ta crabimi3amniiiHi BrpaBu. JlocmimKkeHHS
TaKUX MPOrpaM MOXKE JIOTIOMOT'TH BIOCKOHAIUTH
METOJH Ta MiIX0au A0 (Gi3WIHOI Teparii 1 1a-
HOTO KOHKPETHOTO PET10HYy XpeoTa.

B VkpaiHi icHye monmuT Ha SKICHY MEIUYHY
JOTIOMOTY, BKJIIOYalouu (hi3udHy Teparito. 3011b-
IIEHHS! YCBIJOMJIEHOCTI MPO BaXKJIMBICTH 3/10pO-
BOTO CIOCOOY JKHTTS 1 3pOCTaHHS 1HTEpECYy 0
($13MYHOT aKTUBHOCTI CTBOPIOIOTH MOTPEOy B pO3-
BUTKY €(eKTHBHHMX mporpam (i3udHoi Teparrii.
JlocmipkeHHs, CIIpsIMOBaHI Ha pO3yMiHHS TIOTPeO
1 MPIOPUTETIB MAIIEHTIB MIOAO MOKPAIICHHS MO-
O17IbHOCTI B IIMHHO-TPYAHOMY BT XpeOTa, Mo-
KYTh BIJTIOBICTH Ha 1I€{ MOMUT 1 COPUSATH TOJMII-
IIEHHIO SKOCTI MEAMYHUX MOCIYT y Wil oOnacrti.
OcobmnuBocti moOynoBH nporpamu (GizudHoi TEpa-
il 7S TIOKpAIeHHS MOOUTBHOCTI B ITMIHHO-TPY/I-
HOMY BiIITI XpeOTa € aKTyaJbHOI 3 OISy Ha
noTpeOu Ta BUKIMKH, 3 SKHMU CTHKAIOTHCS I1a-
LIEHTH, 1 MOJKE CHPUATH MOMIMIIEHHIO SIKOCTI (i-
3WYHOI Teparii, 3aJJ0BOJICHHIO TIOTPeO MaIie€HTIB 1
BJIOCKOHAQJICHHIO MEJMYHOT MPAKTUKH B YKpaiHi.

Merta

BcranoBnenHs e(eKTMBHOCTI i1HAMBITyasb-
HUX Tporpam (i3uyHOI Tepamii y MOKpalleHH]
MOOIUTBHOCTI B IIUHHO-TPYJHOMY BiJILTI XpeOTa.
3amaui JOCHIHKEHHS TOJIATAN Y BU3SHAUYEHH] PiB-
HSI MOOLTBHOCTI XpeOTa, BCTAHOBJIEHHI e()eKTHB-
HOcTi (i3uuHOI Teparii, aHai31 BIUIUBY Pi3HUX
MeToiB (i3ndHOI Tepanii Ha MOOLIBHICTH XpeoTa.

Marepiaau i MmeToau

JlocnmipKeHHsT TPOBOIMIIOCS Y YepBHI-CEpII-
Hi 2023 poky Ha 06a3i KIiHIKH «|HCTUTYT BepTe-
Oposorii Ta peabimitamii» M. KueBa. 3a indop-
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MOBAHOIO 3T0JIOI0 B JOCIIKEHHI Opaii y4acTh
15 namieHTiB 3 Ki)OTHYHOIO TTOCTaBOIO, 0OJIEM B
1, TJIeYl Ta MiX JIOTTaTKaMH 1 HU30M TPYIHOTO
Bifry xpeOTa. Takoxk y marieHTiB Oyiau cKapru
Ha TIOraHui coH, a0o B3arasii 6€3COHHS Ta BILIUB
00JTr0 Ha SIKICTh TXHBOI MOBCAKAEHHOI mparii. Ce-
pen mochiKyBaHUX Oy MaIli€HTH, K YOJIOBi-
90i Tak 1 XKIHOYOI CTarTi.

3a pesyapTaramMu OISy MAIiEHTIB Ta I 4ac
30UpaHHS aHaMHE3y BUSBWIHM, IO HA MOMEHT
3BEpPHEHHS B KIIHIKY KOXKEH 3 MAIlIEHTIB CKap-
JKUBCSI Ha 01Tk y TpynHoMY Bijaiii xpeora (I'BX)
oJipa3sy micJsi MpOOY/HKEHHS, a TAKOX ITi/1 Yac BU-
KOHAHHS JIeIKOTO TOOYTOBOTO HaBaHTa)KCHHS,
ckyTicTh y I'BX, BepxHbOMY MJIEHOBOMY IIOSICI,
CKYMICTh B M’s[3aX HIMi 3MEHIICHHS PyXJIMBOCTI
Ta THYYKOCTI, @ TaKOXX BIIUYTTsI HAINPY>KEHOCTI
M’SI31B Y IIMHHOMY Ta TPyAHOMY BiIILT iHOMI 3
ippaniamiero 000 B IJIeY€ Ta OHIMIHHS MMAJIBIIIB
pyk. Takox, 01 Mir 3’ sBistucs yepe3 30 XBu-
JIMH CUJIIHHS 32 KOMIT I0TEPOM.

VYpaxenns xpedTa BU3HAYAIU 32 TOTIOMOTOIO
3aKIJII0YEHb 3 PE3YJIbTaTIB PEHTTEHOrpaMu Ta Mar-
HiTO-pe3oHancHoi Tomorpadii (MPT) mmitHoro
Ta TPyAHOTo BiIAUIIB XpeOTa mamieHTiB. [Ipu
aHani3i 3HIMKIB peHTreHy Ta MPT, 3akimoueHHsIM
JiKapiB opTollefa-TpaBMarojiora Ta HEBpoIa-
Tojora Oyll0 BU3HAYEHO TakKi JiarHO3M SIK: LEp-
BIKaJTisl, MpOTPy3ii 2-3MM, y OJHOTO mMarfieHTa
6MM, MiodactianbHuil 60JILOBUI CHHIPOM Tapa-
BEepTEOpaIbHUX M’ SI31B TPYIHOTO BTy XpeOTa,
kipoTruHa mocrasa Ta ckoiio3 I crynens.

Jl1st OIiHKK BUPAPKEHOCTI OO0 TIPH pyxax
i Ta Tyay0a BUKOPUCTOBYBAJIM Bi3yallbHY aHa-
noroBy mkany (BAII) Ta mpoBogwvcs TeCTH st
00’€KTUBHOI OIIIHKM cTaHy. Lle mkana y Burmsai
TOPU30HTAIIBHOT PSMOI JTiHIHM ToBXHHA K01 — 10
cM. Ha miif miHii mpoTaromM onuTyBaHHs MaljieHTa
BIIMIYaJIy 1HTEHCHUBHICTH TOTO UM 1HIIIOTO CHUMII-
tomy (Puc. 1). 3a 3aranbHONPUIHATOIO METOAM-
koro, 0 — BiICYyTHICTH cuMnTOMIB, 10 — Makcu-
mainpHe ix Bupaxkenss. (Ckort, [Ix. Ta iH. 1976).

Puc. 1. BizyansHO aHaNOTrOBa IIkaia 000
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Tect Cnepminra (Puc. 2.) (Takox Bimomuit
SK TECT Ha MaKCUMAJIbHY KOMIPECII0 MIHUHHO-
ro BiIIUTy XpebTa Ta TecT Ha (opamMiHaIbHY
KOMIIPECiI0) BUKOPUCTOBYETHCS Iil Yac M’sI30-
BO-CKEJIETHOI OIIIHKW IMIMHHOTO BiAaUTy XpeOTa
JUISL BUSIBIICHHS KOMIIpecii MIMIHHOTO HEPBOBOTO
KOPIHIIS, IO CIIPUYUHSIE MUWHY PaIuKyJIONaTilo.

Puc. 2. Tect Cnepininra

Upper Limb Tension Tests (ULTTs)

Tect Ha PO3TATHEHHS IJICYOBOTO CIUICTIHHS
a6o Tect Ensi (Puc. 3.), Takox BiIOMHUHN 5K TECT
Ha PO3TATHEHHSI BEPXHBOI KiHIIBKH, MpH3HAYE-
HUH /1151 HAaBaHTa)XCHHS HA HEBPOJIOTIYHI CTPYK-
TYPH BEPXHBOI KiHIIIBKH LUIIXOM iX PO3TATHEH-
Ha. Lli Tectu Oynu Briepmie onucani EnBi 1 Tomy
TakoXK Bifgomi sk TecT EnBi, ane HaiuvacTiie ix
"asuBaroTh ULTT. ULTT exBiBaJIecHTHUN I1THAT-
TIO TIPSIMOT HOTH, IPU3HAYCHOMY JUISI TIOTIEPEKO-
Boro Bigainy xpeota. (Shacklock M. 2005). (De
Hertogh WJ, Vaes PH. 2007).

Puc. 3. Upper Limb Tension Tests (ULTTs)
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AJTOMETpisi TUCKY — 1€ OTIMCAHUN METO]T BH-
3HaueHHs 601poBoro mopory TUucKy (I1BT) mms-
XOM 3aCTOCYBaHHS KOHTPOJIBOBAHOTO THUCKY MO
NEBHOI TOYKH Ti1a. BUMIpIOIOTBCS TPH MOPOToBi
3HAUCHHS:

— TIOPIT YyTJIUBOCTI,

— TIOPIT BiIHOCHOT 00JIFOBOT Yy TIMBOCTI,

— mopir TonepantHocTi 10 Gomro(JI.C. Ye-

creproH, J[x. Cim. 2007).

Neck flexor endurance test — Tect Ha BUTpH-
BaJIICTh IMIMOOKWX 3TUHAUIB IIHI MOXe OyTH KO-
PUCHUM JIJIS OILIIHKK OOJIFO B IIMT a00 TOJIOBHOTO
00JII0 TIPU TIMOTETUYHOMY MOPYIIEHHI 130J1bOBa-
HOi M’s130BOT BUTPHUBAJIOCTI INMMOOKHUX 3THHAYIB
ui.

€ mikaBe JOCHIKEHHS fKe MpoBoauiocs Jai
Prakash Painkra, Suraj Kumar, Shahnawaz Anwer,
Ratnesh Kumar, Mohammad Nezamuddin,
Ameed Equebal 1 my6nikyBanocs 9 tpasus 2014
B xypHam: «MAG Online Library» B HbOMY
Hnetbes mpo: OCHOBHOIO METOIO IIHOTO JIOCITi-
JOKeHHS Oyllo BH3HAUEHHS MIKpPEHTHHTOBOi Ta
BHYTPIIIHROPEUTUHTOBOI HAIIHHOCTI BHUMIPIO-
BaHb, OTPUMAHUX 32 JOMOMOIOI0 MPOCTOrO Kili-
HIYHOTO TE€CTy Ha BUTPUBAJICTh M’ A31B-3THHAYIB
mui y 370poBoi iHIIHCHKOT momyssmii. [pyra
MeTa MoJjisiraja y BU3HAuU€HHI Ta MOPIBHAHHI ce-
PEeIHBOTO Yacy yTPUMaHHs M’S31B-3THHAYIB MINi
Y 3I0POBHX YYaCHHUKIB YOJIOBIYO1 Ta )KIHOYOI CTa-
Ti, MO0 JTOMOBHUTH 3HAHHS MPO TECTyBaHHS Ha
BUTPUBAIICTh M’ SI31B-3THHAYIB IITHI.

Y 1upoMy TepexpecHOMy  AOCHiIKeHHI
60 yuachukiB (30 vonoBikiB i 30 kiHOK) oOIIi-
HIOBAJIM 3a JONOMOTOI0 TE€CTYy Ha BUTPUBAIICTh
M’s131B-3TMHAUIB U1, SKUI TiepeadadaB miTHATTSI
TOJIOBH 3 OJJHOYACHUM YTPUMAHHIM KpaHio-Llep-
BIKaJILHOTO BiJUIUTY Y 3iITHYTOMY ITOJIOXKEHH1. Bu-
TPHUBAJICTh IIMOOKOTO 3rMHAYA TN BUMIPIOBAIN
nBa (izioteparneBTu. KoxkeH TeCTyBaIBHUK BUMI-
proBaB yac yrpuManHsi DNF koxkHOro ydyacHuka
JIB14i, @ MK BUTTPOOYBaHHIMU OyB S-XBUIUHHUN
BIJIITIOYHNHOK.

Pesynpratu:  MiKpeWTHHTOBa  HANIWHICTh
Oyna Big momipHoi 1o go6poi (ICC = 0,69-0,88),
a BHYTpPILIHBOPEUTUHIOBAa HAAIMHICTH Oyna Bif
no6poi o Bigminaoi (ICC = 0,82-0,93). Yac Bu-
TPHUBAJIOCTI 3rMHAYIB MMi OyB 3HAYHO OUTBIINM
y YOJIOBIKIB (cepenHe 3HaYeHHS = 63,73 CeKyH-
mu; SD = 20,27 cexkyHn), HIXK Y XKIHOK (cepeiHe
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3HaueHHs = 38,43 cexynau, SD = 11,71 cekynau,
(F =72,89, P<0,001).

BuCHOBOK: pe3ynbTaTé MOKa3yloTh, IO 310-
POB1 HOJIOBIKM MalOTh OLIbIITY BUTPUBAIICTh [VIH-
Ookoro 3ruHaua Immi, HiXk xiHku. Lle mepmri go-
CTYIHI HOPMaTUBHI J1aHi, sIKi TOBIJOMJISIFOTH IIPO
BUTPUBATICTh MTMOOKHUX 3TMHAYIB MU y 3A0PO-
Bux aopociux jrone. (Ixai I1. I1. Cypamx K.
Ta iH. 2014).

Ha BmacHomy nocBiai Mana MOXJIMBICTB 1€
npoBipuTh. Llinuit micsup g TecTyBaia K 40J0-
BIKIB TaK 1 *IHOK (B3sj1a OJHAKOBY KUIBKICTh —
10 gonogikiB Ta 10 xiHOK). TecT mpoBoaAMBCS Ha
nepmomy Ta 13 3ansaTTi. He auBnsuncek Ha Te 110
Ha 13 3aHATTI NOKa3HUKH Oy KpaluMu, Ha Tiep-
oMy 3aHATT1 10 40JIOBIKIB MPOTPUMAIIH HIAHATY
TOJIOBY 3 OIHOYAaCHHUM YTPUMaHHSAM KpaHio-Liep-
BIKJILHOTO BIJJIUTY Y 3ITHYTOMY HOJIOKEHHI — BiJ|
19 — 32 cexynn, a xinku Big 8 — 20. Harazgaro mo
el TeCT MPOBOJUBCS HA HE 37I0POBUX Malli€HTaxX
3 mpobiemamu OPA He B (pa3i 3arocTpeHHs 1 He 3
BUPAKEHUM OOJIEOBUM CHHIPOMOM.

JIst BU3HAYEHHS aMIUTTYId PyXy B IIHIHO-
My BiIin XpeOTa 3acTOCOBYBAIM TOHIOMETPITO.
BumiproBaHHs POBOAMIIN 32 JOTIOMOTOIO CIIeIi-
aITbHOTO KyTOMIpa.

Pesyabraru

Byno ouineno 15 mamnienTiB. BikoBa rpyma Bin
24 1o 68 pokiB. CtareBe po3MOAITICHHS 6 — Y0JI0-
BIKiB, 9 — *KIHOK.

[TamienTn poxoamyiu peadimiTallio 3a mpo-
rpaMoI0 KIIIHIKM B $IKYy BXOAMJIM TakKi KOMIIO-
HEHTHU: KiHE310Tepallisi, 3aHATTA Ha TPEHa)Xepax
David, nikyBanbHM Macax ¢izioTepamis. 3aco-
OM Ta METONM SKi BUKOPHUCTOBYBAJIMCS: 1HIMBI-
nyanbHO mifgiOopani BrnpaBu, Cupping Therapy,
Mulligan Tepamis, (Gaoc-CTpiYKH Ta HEpKYCiii-
HUI Macaxep.

Ha nepmiomy 3aHATTI yciM maiieHTam 3 J0-
3BOJIy JIKapsi MPOBOJIUBCS TECT Ha TPEHa)kepax
David, xoxeH 3 mMaii€HTIB MPOWIIOB IMOBHUMN
Kypc pealuniTaiii skuil ckiaaaascs 3 36 3aHATH 1
3 TecToBHX (TIEPBUHHE TECTYBaHHS, MPOMIXKHE 1
3aKJIIOYHE) MICIIs KOKHUX 12 3aHSTh.

B tabmaumgx 1, 2, 3 Ha0YHO MOKa3aHO Pe3yIib-
TaTH MEPBUHHOTO 1 3aKJIIOYHOTO TecTyBaHHs. [le
YOPHUM KOJIbOPOM MO3HAYEHI pe3yNbTaTh Mep-
BUHHOTO TECTY, @ OJAaKUTHUM KOJIBOPOM — pe-
3yJBTATH 3aKIFOYHOTO TECTY.
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[Ticns mporpamu peabiniTanii piBeHb 60JIbO-
BOTO CHHIPOMY IIPH PyXax Ta B CTaHi CIIOKOIO
3MEeHIIUBCS Ha 3 Ta 3,5 6anu abo B3araii cras 0.
AMITTITYIa pyXy fK 1 B IIMIHOMY Tak 1 B IOIe-
PEKOBO-TPYIHOMY BT XpeOTa MOKPAIIHINACS,
cuja M’s31B IIMHHOTO BIAAUTY 3MIIHWIUCS, IO
nmokaszaHo B Tabmuix: 1, 2, 3, 4 ta 5. Onutyroun
MAIi€HTIB BUTPUBATICTD X M’5I31B CIUHU Ta CUITU
30inbmmnacs. Jlo peabimitauii Oinp abo BroMa
nounHanacd micis 30-40 XBUIUH CUOIHHS, ICIIS
KypCy MaIi€HTH MOXYTh BCUIITH 0O€3 JUCKOM-
dopty Ta BroMu Bix 2-3 TonuH 0€3 pO3MHHKH Ha
pobouomMy mictii, Ta 4-5 roquH poOIsIYd PO3MUH-
Ky KO)KE€H 4ac MIHIMyM 5-8 XBWJIHH.

[Ipamroroun Haj TPyIHUM BiIijIoM XpeOTa
Ta TOKpAIIyIOYd HOro aMIUITYdy pyXy, Harli-
€HTH 3a3HAYWIM [0 3MEHIIMINCS TOJOBHI 601
a0o B3araji 3HUKJIM, MOKPAIIMIACh SKICTh CHY
Ta CaMOTIOUYTTsI Miciisl TPOOYHKEeHHS. 301IbIIIN-
Jach aKTUBHICTh Ta MPOIYKTHUBHICTH HA POOOTI,
3MEHIIMBCS a0 NpoHIIoB 1IyM B Byxax. B 1 na-
mieHTa i3 5 Oyna ippamiarist 000 B pyKy Ta OHi-
MIHHS TaJIbIIB, IO TPOUNLIO micas 16 3aHsaTTs
HOBHICTIO.

3 maiieHTaMu MpoBeNacs po3MOBa 3a €pro-
HOMIKY po0O0YOro MicIis, paBUIbLHE MOJI0KEHHS
NPU CHJIIHHI, MPaBUIBLHO PO3MIIIEHUNA KOMIT -
I0TEep Ha piBHI O4el, pO3MHUHKA KO)KHY FO/IMHY Ta
po MIATPUMKY pe3yibTaTiB peabimiTamii BIpa-
BaMU SIKI BOHM TIOBHHHI BHKOHYBAaTH BIOMa
2-3 pa3u Ha THXKIEHb a TaKOXK OOOB’SI3KOBUI
MiodaciianbHUN peni3 M’S3iB BEPXHBOTO ILIE-
YOBOTO TOSICY, MIXK JIOTIATKAMH, JIOTIATOK Ta U1
Kay4yKOBUM M SIYMKOM JiaMeTpoM 6 cM.

OnHuM 3 BaXJIMBUX KpUTEPIiB peadimiTariii-
HOTO OOCTEXEHHS TAIlI€HTIB 3 OOJIIMH B TPYIHO-
My Ta IMUWHOMY Biiim Oyno BU3HAYEHHS pyX-
JUBOCTI XpeOTa, a caMe 3TMHAHHA, PO3TUHAHHS
Ta HAXWJIK TyayOa 1 MIHi B CTOPOHH.

[Ticns 3aBepiieHHS Kypey peabimiTaii 3a pe-
3yJBTaTaMU TECTYBaHHS, SIKE MTOKA3aJI0, 1110 Halla
KOMIUIEKCHA TIpoTrpaMa BHSIBHIIACS €(EKTUBHOIO,
e MO)kHa mobGaumTy B Tadmungx 1, 2, 3, 4 ta
5. Cipa niHisl SBISETHCS HOPMOIO JJISi KOXKHOTO
OKpEeMOro TMalli€eHTa sika BUPaXOBY€EThCS MPOrpa-
MOIO 32 HOTO 3pOCTOM, CTAaTTIO, Baror0 Ta BIKOM.
Humie cepenHboro — mokasHUKH Ha CKiIbKUA %
ciab1ui M’ 34 BiJl HOPMH, Ta Ha CKUIBKH % 3MEH-
IICHA aMILTITya PyXYy.

Ukrainian scientific medical youth journal, 2024, Issue 1 (144)

http://mmj.nmuofficial.com

137


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

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 1 (144), 2024 cISSN 2786-667X

Creative Commons «Attribution» 4.0

Tab. 1. [loka3HUKK aMILTITYI PyXy Ta CHJIH M’S31B IIMHHOTO Ta MOMEPEKOBO-TPYIHOTO BiJILTY
1o Ta micis Kypey peadimitamii (IMamient Nel).

Ta6. 2. [loka3HUKY aMIUTITYA¥ PyXy Ta CHJIA M’sI3iB IIMIHOTO Ta MOMEPEKOBO-TPYIHOTO BiILTY
1o Ta micns Kypey peaOimitanii (ITamienT Ne2)
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Ta6. 3. [loka3HuKH aMIUTITYOu PyXy Ta CHIIA M’ SI3iB IIMHHOTO Ta TOMEPEKOBO-TPYIHOTO BiALTY
1o Ta micns Kypey peaOimitanii (ITamienT Ne3)

Ta6. 4. [loka3HUKY aMIUTITYA¥ PyXy Ta CHJIA M’sI3iB IIMHOTO Ta MOMEPEKOBO-TPYIHOTO BiILTY
Jo Ta micns Kypey peaOimitanii (ITamienT Ned)
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Ta6. 5. Iloka3HUKH aMILUTITYA¥ PyXy Ta CHIIA M’SI3iB IIMHHOTO Ta MOMEPEKOBO-TPYIHOTO BiALTY
ITo Ta micis kypey peadimitarii ([amienTt Ne5)

Oo0rosopeHHs

JlaHa cTaTTd pPO3KpUBAE BAXKJIMBI acCIeK-
TH pealimiTamii mMamieHTiB i3 mpobiemMamu y
MIMHHO-TPYIHOMY Bimimi xpedra. Bapro 3a3na-
YUTH, 10 BUCBITIICHHS 3B’ SI3Ky MK O0JIeM y 1Iuni
Ta TPYAHUM BIAJIJIOM CIpHsi€e OLIbIIOMY pO3y-
MIHHIO MeXaH13MiB 1i€l mpobiaemu. OOroBopeHHs
TAKOXX BUKJIMKAE HEOOXITHICTh HNONAJIBIINX IO-
CIIJKEHb Y IIbOMY HAmpsSIMKY, BPaXOBYIOUH PO3-
BUTOK HOBHMX METOJIB Teparii Ta BIOCKOHAICHHS
ICHYIOUUX TIpoTpam JUisi ONTUMAaJIbHOTO BIJHOB-
JeHHs QYHKIIH XpeOTa Ta MOMepeKEHHS MOX-
JMBHX YCKJIaJHEHb.

IcHye 6e3:i4 TOCHIKCHD, PUCBIICHUX CY-
YacHMM MeToJaM Ta 3acobam (i3uvHOi Tepamii
MAaIE€HTIB 3 OOJIMH Ta TMOTIPIICHOI0 MOO1Ib-
HICTIO B IIMHHO-TPYIHOMY Biaaiiai xpeora. [Ipo-
TATOM OCTaHHIX POKIB 3’SIBWJIMCS HOB1 Cy4acHi
METOJIM Ta 3ac00M (hi3MUHOI Tepalrii, Ki 3HaYHO
IIPUCKOPIOIOTH Tpolec oxykaHHs. CamMe TakKUMU
MeTofaMH 1 3acobaMu € (hIoc-CTPIUuKH, eNEKTPO-
rojika (METOJl CyXOi TOJKH J0 SKHX KPIIUIATHCS
€JIEKTPO/IN SAKI MPOBOAATH CTPYM MaJioi MOTYX-

HocTi), Cupping Teparis 3 epKyCiiiHIM Macaxe-
POM, 1110 y IOTIOBHEHHI 3 KIIACHYHOO TIPOTPAMOI0
¢13uuHOi Tepamii BUSBISE CBOI pe3yIbTaTHB-
HICTh Ta MO3UTUBHUHN €(EKT Ha MPOIEC BiTHOB-
JIEHHS Ta 3MEHIIICHHS XPOHIYHOTO OOJIIO.

BucHoBku

Onuparovnch Ha OTPUMaHI Pe3ylbTaTH J10-
CIIJDKCHHS, MOYKHa 3pOOUTH TaKUil BHCHOBOK,
mo moxaBanHs Cupping Tepamii Ha Micis (o-
KyCyBaHHsI OOJII0 Ta CKYTOCTI, a TaKOX IOpPYy-
meHoi Tpodiku, MOOiTI3aIis M’ IKMX TKaHUH Ta
cymno0iB B pyci 3a MeToaukoro Mulligan Tepamnii,
¢broc-cTpiuKu sika BUKOHYE 3CyB TKAHUH, KOM-
Mpecito, MOMIY 7S PIAMH, a TaKOX HEHpOCEH-
COpHY CTUMYJISIIIO 3aBISKH YOMY IMOKPAITy€Th-
cs amrutityna pyxy. IlepkyciiiHuii Macaxep a0
a0o micns TpeHyBaHHs ISl MiATOTOBKH M SI3iB
70 BIpaB, Ta Ais poscialneHHs. BukoHaHHs
peni3y M’31B 1IUi Ta TPYJIHOTO BIIJALTY, aKTUBHI
Ta TACHUBHI PO3TSHKKU M1, a TAKOXK 3aHSITTS Ha
TpeHaxkepax David e 130Jp0BaHO 3MIITHIOIOTHCS
IMOOKI M’sI3U, € JIEBUM CIIOCOOOM Yy OOpOTh-
01 3 TporpecyBaHHSIM JaHOI MaTojorii, a came
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3MEHIIIEHHsI 00JLOBOTO CHHAPOMY Y TAIlEHTIB,
3HUKHEHHSI PaHKOBOI CKYTOCTi Ta TUCKOM(OPTY
MpU CHJIIHHI 1 MOOYTOBHX CHpaBax B TPYIHOMY
Ta IMUHHOMY BiJUIUTI XpeOTa, a TaKoXK 301IbIICH-
HS MOOLTRHOCTI B 1 obOnacti. [TokpamryeTnes
MICUXO-€MOLIIMHUI CTaH MAIli€HTIB, 3HUKYETHCS
pHU3HK Aenpecii Ta 301IbITY€E€ThCS 3aIlIKaBICHICTh
MAIiEHTIB Y BUKOHAHHI mporpamMu (i3uuHOi Te-
pariii He TUTBbKH B peablmiTariiHOMy IIEHTP1 KTi-
HIKM, @ TAaKOX 3a HOro Mexamu, MijJ yac camo-
CTIMHHUX 3aHITH BIOMA.

OCHOBHI BHCHOBKM — JUIsl IKICHOT (pi3muHOL
Tepamii, Ta PO3YMiIHHI TNPUYUHHU TTOXOJKEHHS
00yIt0 Ta MOro HaCHiIKIB Ba)JUBa CyO’€KTHB-
Ha Ta 00’€KTHBHA OIliHKA, crienudiyHil TECTH Ta
onuTyBajJbHUKHU. 1lle OMH roJIOBHUI aclekT ue
OCBITa TAIIEHTIB 32 MPO(IIAKTUKY 3arOCTPEHb,
€ProHOMIKy poOOYOro MICIlsi — MPaBUJIBHE TIO-
JIO)KEHHS TIPU CHJIIHHI, TPABIWJIBHO PO3MIIIEHUN
KOMIT'IOTEp Ha piBHI Ouel, pO3MUHKA KOXHY I'0-
JUHY Ta MIATPUMKH CBOTO 3/I0OPOB’SI PETYJISIPHU-
MU (I3UUHUMH HaBaHTAXXEHHSMHU. BaiuBicTh
perymsipaux MenuuHux orsaniB. [lorpeba y mo-
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JATBIINX JOCTI/DKEHHSIX Ta PO3BUTKY METOIB
TKyBaHHS 3 METOKO MOCTIHHOTO BIOCKOHAJICHHS
mporpam JJis MiATPUMKH ONITUMAJIbHOI (DyHKITI0-
HAJIBHOCTI Ta XUTTEBOTO KOM(OPTY y MAIli€HTIB
3 BKazaHumu npodiemamu OPA.

diHaHCyBaHHA

Jlane nocimipKeHHS HE OTPUMYBAJIO 30BHIIII-
HBOTO (hiHAHCYBaHHSI.

Konduiikr inTepecin

ABTOpH 3asIBIISIIOTH PO BiACYTHICTH KOH-
GiKTy 1HTEpECIB.

3roga Ha nyoOJjikaniro

Vci nmarieHTH, 110 MaroTh BITHOMIEHHS 710 PY-
KOITUCY JJaJIv 3TO/1y Ha MyOJIiKalliio JaHoi poOoTH.

ORCID ID Ta BHeCOK aBTOpIiB

0009-0007-9502-1646 (A,B,D) Kravchenko
Tamara

0000-0002-9518-4492 (C,E,F) Antonova-
Rafi Yuliya

A — Konnenuist podotu Ta nu3aiti, B — anani3
nmanux, C — BiamoBigadbHICTh 32 CTATUCTUYHUI
anani3, D — Hanucanus crarti, E — Kputuunuit
oran, F — OcraTouHe cXBajleHHS CTaTTI.
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Abstract: the article discusses the peculiarities of developing physical therapy programs to improve
mobility in the cervical-thoracic spine. The author examines the relationship between neck pain and
thoracic spine conditions, providing approaches to effectively reduce pain and increase mobility. The
article reveals specific methods and tools that contribute not only to pain relief but also to active resto-
ration of mobility in both parts of the spine. The author takes into account the individual characteristics
of patients, offering a personalized approach to the physical therapy program. The proposed methodol-
ogy helps to improve the general condition of the body, psycho-emotional state, mobility in the thoracic
spine, and reduce pain in the neck, shoulder girdle, and thoracic spine. In order to evaluate the effective-
ness of the developed physical therapy program for patients with neck pain and impaired mobility of the
thoracic spine (kyphotic posture), a study was conducted on 5 patients who were observed at the Institute
of Vertebrology and Rehabilitation clinic in Kyiv. Kyiv.

Keywords: Pain, Kyphosis, Rehabilitation, Fascia, Physical Therapy, Cervicalgia, thoracic spine,
mobility, individualized approach.
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InHoBaniiiHi 0c00JMBOCTI Cy4aCHOI POJIi IUTYYHOI'O iHTEJIEKTY B Xipypril
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Anomauia: cmamms npucesiyeHa O00CHIONCEHHIO THHOBAYIUHUX ACNEKMI8 CYYACHUX MeHOeHYill 6
3acmocy8anHi wmy4Ho20 inmenekmy 6 xipypeii. B cmammi nagsedeno ananis Haykogo2o 062080penHs,
Wooo 6NIUBY UIMYUHO2O0 [HMENEeKMy HA PO36UMOK XIPYPIIYHUX MEeXHIK ma NOKpaujeHHs moyHOCmi
OlaeHOCMUKYU ma epekmusHOCmi Xipypeiunux empyuans. Mema cmammi — po3einsio | ananiz iHHOBAYIHUX
ocobausocmen Wmy4Ho20 iHmeneKknty 8 cy4achiu Xipypeaii. /[nsa eusnauents cy4acno2o cmany 00CuiodceHsb
3 sukopucmanus LLmyunoco Inmenexmy 6 xipypeii 6y6 npogedeHuii cucmemamudHull NOWYK HAYKOBUX
nyonikayii 6 pisHux 6a3ax 0aHux, nicis 402o ingopmayis 3 06panux nyonikayiu 6y1a cucmemMamu3o8and
ma iHmezposana O/ 8UHAYEHHSI OCHOBHUX meHOenyill y sukopucmanni LI 6 xipypeii ma 30iticneHo
CUHMmMe3 pe3yNbmamis 011 GU3HAYEHHs THHOBAYINIHUX ACNeKMi8 ma UKIUKie. B cmammi npogooumucs
auaniz NOPiBHAHHA CYUACHUX NPOSPAMHUX NPOOYKMIE CUCHeEM POOOMUZ08AHUX XIPYPIUHUX 8MPYUAHD
Ol10yux Ha 6a3i aneopummis wmyuno2o inmenekmy. JlocsicHeni pe3yibmamu 8 pamKkax ybo2o 0210y ma
auanizy iHHOBAYIIHUX 0COOIUBOCTEL WMYYHO20 IHMENLeKNY 8 XIpypeii c8i0uamsb npo 3HaAYYWUll GHECOK
yiei mexHon02ii y cyuacHy MeouyHy npakmuky 0e UKOPUCMAHHI WMYYHO20 ihmeneKkmy 6 Xipypeii cnpusie
3HAUHOMY NOKPAUJeHHIO MOYHOCMI OiA2HOCMUKU Ma NAAHY8AHHS Onepayill, Wo 6NIUBAE HA 3A2ANbHY
eghexmusHicmb MEOUYHUX BMPYYAHD.

KuirouoBi ci10Ba: KOMI'IOTEpHI CHCTEMH, aJTOPUTMH, INITYYHHH IHTENEKT, 3arajbHa Xipyprisi,
Xipypris, Xipypriudi mpoueaypH.

Beryn

Y cydacHOMYy CBITI TEXHOJIOTIYHUX 1HHO-
Balliil Ta MIBHJIKOTO PO3BUTKY HAayKH IITyYHUH
inTenext (L) mocrae, six kirodoBHit (axTop
y TpaHchopMalii pi3HUX cdep KUTTA, BHOCA-
YW BEJIMYE3HI 3MIHM B MPAKTUYHO BCl acCHEeKTH
oachKol misibHOCTI. OmHIE 3 00MacTel, ska
BiluyBa€ OCOOJIMBUI BIUIMB IMX 1HHOBAIM, €
xipypris. Xipypris 3aBxau Oyia KIFOYOBOIO
rayy33i0 MEIWIMHH, CIPSMOBAHOI Ha BIO-
CKOHAQJICHHS METO/IB BTpy4YaHb Ta 301IbIIEHHS
ixHpoi epexkruBHocTi (Moccia et al., 2019). ¥V
Cy4acHOMY MeIM4YHOMY cepenoBuuli poib LI

CTa€e HEBiJ’ €MHOI0 YaCTHHOIO PO3BUTKY Xipyp-
rii, BOPOBaKYIOYM HOBATOPCHKI TEXHOJIOTII Ta
METO ISl TOKPAIlleHHS Pe3yJbTaTiB ornepariiit
Ta 3MEHIICHHs pu3uKiB /i namientis (Fu et al.,
2018). Po3mmsimaroun momisid aBTOPCHKOTO KO-
nextuBy mpami Ogawa (2018) BigmiTumo, 110
3pOCTar04Hil 00CAT XipypriyHuX BTpy4aHb BUMa-
ra€ MOCTIMHOTO BIOCKOHAJICHHS Ta PO3LIMPEHHS
XipypriyHux MoxinBocteid. Haromicts 3rigHo 3
Naghibi (2018) Buxopucranns LI moxe normo-
MOITH Yy BJOCKOHAJIEHHI TOYHOCTi, 3MEHIIECHHI
Jacy oreparlii Ta onTuMizalii pe3yiabTaTiB JiKy-
BaHHS.
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3Ba)kalouM Ha BUIIE HaBEJCHE JOCHUTH BaXK-
JIMBO JETAIbHO PO3IIISIHYTH 1IHHOBAIlIHI 0COOIH-
BoCTi, siki LIl BHOCUTH y cydacHy Xipyprito, Ta
3pO3YMITH, SIK I1i TEXHOJIOTI] epeopMaToBYIOTh
MiJXOU 10 JIIKYBaHHSI Ta CHPHUSIOTH MiTHATTIO
MEIWYHOI MPAKTUKU Ha HOBUH PiBEHb.

Merta

Merta cTarTi — po3IJIsiL 1 aHATI3 IHHOBAI[IHHUX
0COOJIMBOCTEN MITYYHOT'O 1HTENIEKTY B Cy4yacHIH
Xipyprii.

ABTOpU CTaBIATH Iepen COoO0K0 3aBIaHHs
BU3HAUNTHU KJIFOUOBI MPOOJIEMH, SKi BHPIIITY€E BU-
KOPUCTAHHS IITYYHOTO 1HTENEKTY B XipypriuHii
NPaKTUL, Ta MpOaHaJi3yBaTHM MOro BIUIMB Ha
AKICTh Ta €(EeKTUBHICTh MEIUYHUX BTpPYy4YaHb.
JlocaiKeHHs CpsSIMOBaHe Ha i1eHTH(iKalio Ta
PO3KPHUTTS KJIIOYOBUX TMPOOJEM Yy Cy4acHId Xi-
pyprii, SiKi MOXXYTh OyTH BHpIIICH]I IITyYHUM 1H-
TEJIEKTOM, CIIPHUSIOYH MOKPAIICHHIO PE3yJbTaTiB
namieHra.

[nsax mocsaruenns metu: JlocmigHUIIbKa TPpy-
Ta MIaHy€ BUKOPUCTOBYBATH METOAM aHAJI3y Jii-
TepaTypH Ta OTISATY HAYKOBUX Mpallb IS CHCTE-
MaTHYHOTO BU3HAYEHHS 1HHOBAI[IWHUX ACIEKTIB
LI B xipyprii.

[Tigxomu 10 BIPOBAHKEHHS, TEXHOJIOTIi Ta
iXHI BIUIMBM Ha XIPypridyHy NpPaKTUKy OymyTb
peTenbHO po3rstHyTi. Lle gociimKkeHHs cupsaMo-
BaHE HA 3allOBHEHHS MPOTAJIMH Y PO3yMIiHHI Ta
BHU3HAYCHH] KJIIOUYOBUX AaCIEKTIB BUKOPUCTAHHS
MITYYHOTO IHTEJIEKTY B Xipyprii, 30KpeMa, aKIleH-
TYIOYH MOTO 1HHOBAIIIHI OCOOIMBOCTI Ta MOTEH-
1iaj BIUIMBY Ha SKICTh Ta Pe3yJabTaTH Xipypriu-
HUX BTpy4aHb.

Marepiajau i MmeToau

JUis BU3HAYEHHSI CY4YacHOrO CTaHy JOCIHi-
JUKeHb 3 BUKOpUcTaHHs IlltydyHoro IHTenekTy
(IIIT) B xipyprii OyB mpoBeneHN CUCTEMAaTUYHUIN
MOIITYK HAyKOBUX MyOMniKaliil B pi3HUX 0a3ax aa-
Hux, Takux gk PubMed, IEEE Xplore, Scopus, Ta
Google Scholar. Otpumani HaykoBi myOikarii
Oynu oOpaHi AJs MOAATBIIOTO JAETaNbHOTO aHa-
i3y HAa OCHOBI KpUTEPIIB BKIIOUEHHS Ta BUKIIO-
4yeHHs. BpaxoByBamuch pik myOmikaiii, METomo-
0TI JoCTiKeHHs, BUKopucTani TexHiku LI ta
pesynbratu. [HpopMmariis 3 oOpaHux myOiKaIin
Oyia cucTeMaTH30BaHa Ta IHTETPOBaHA ISl BH-
3HAYEHHS OCHOBHUX TCHJCHINM Yy BUKOPUCTAHHI
I B xipyprii. 3niliCHEHO CUHTE3 PE3YNIBTaTIB JIJIs
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BU3HAYEHHS 1HHOBAIIHUX aCIEKTIB Ta BUKJIHKIB.
Ha ocHoBi ananmizy OyB HiATOTOBICHHA KPUTHY-
HUI OIS/, B IKOMY BUCBITJIEHI OCHOBHI BHUCHO-
BKU 3 oOmacti Bukopuctanus LI B xipyprii, a
TaK0X BHECOK PI3HUX JOCIIIKEHb Y IF0 00IacTh.

Orsap i 00roBopeHHst

B mpami Attanasio (2021) po3kpuTo nUTaHHS,
mono Bukopuctanus LI B Xipypriuniii cripasi Ta
BUPIIICHHI 3aBJJaHb ITOB’3aHUX 13 1IEHTU(IKAITi-
€10 IMHAMIYHUX MOJENIeH B MEKaX 3aCTOCYBaH-
Hs XIpypriyHUX poOOTIB, K1 MPaIo0Th Ha 0a3i
cucremu da Vinci. 3okpema B 3a3Ha4eHiN BHUIIE
mparli 3arnporiOHOBaHI aJTOPUTMHU ONTHMI3aril
JUISL TOYHOI i1eHTHdIKaIlli JTUHAMIYHUX MOJCIICH,
10 MOXKE CIIPUSTH TOYHOMY YMPABIIHHIO Xipyp-
riYHUMH poOOTaMu, SIKi HPaIlOI0Th Ha 0a3i cy-
gacaux 1. B mpami Colleoni (2019) po3kputo
nutanHs mono poxi I nmpu kepyBaHHI 1HCTPY-
MEHTIB XipypriuHux poOoTiB.

B mpani Black (2020); npoananizoBaHo ac-
MEeKTHI O0COOIMBOCTI 1HHOBAIIMHOTO BHUKOPH-
cragas I B cucreMax mmmOOKOT0o HaBYaHHS JUIS
BHSIBJICHHS Ta OI[IHIOBaHHS apTHKYJALIT Xipyp-
TYHUX IHCTPYMEHTIB.

B mpaui Das (2020) migkpecitoeTbest 0co-
6mmBocTti 3actocyBanHs LI mpu BukopucTaHHI
HEHPOHHUX MEpEeX U aHaji3y Ta iHTepIlpeTa-
il AMHAMIKKA PyXiB XipypriuHUX IHCTPYMEHTIB
i1 9ac orepaii, mo A03BOJISIE aBTOMATH30BaHO
OILIIHIOBaTH PIBEHb apTHUKYJALI] Ta TOUHICTh BU-
KOHAHHS OTIeparlii.

B ta6m. 1 po3missHyTO TEHACHIIIT 3aCTOCYBaH-
Hs IITYYHOTO IHTENEKTy B XIpyprii 3a ocCTaHHI
10 pokis.

Sk BuaHO 3 Ta6x.1. HuHi pons LI B xipyprii
HaOyBae Bce OLIBIIOTO 3HAUCHHS 1 BiJITpae Ba-
JUBY POJIb y TIOJIIIIEHH] pe3yJbTaTiB JiKyBaHHS
Ta ONTUMI3AIlii MPOIECIB Y XIpypTiuHil MPaKTHIII.

Jlo cydacHUX 1HHOBallIMHUX OCOOIUBOCTEH,
aki BHocuTb LI B Xipyprito Mo)kHa BiIHECTH:

— XipypriuHe MiaaHyBaHHS (MOJEITIOBAHHS):
Il moxke nomoMaraTé Xipypram CTBOPIOBATH
TPUBHMIpPHI MOJIeJIi TMAI€HTIB Ha OCHOBI Me-
JUYHUX 300pakeHb, IO JO3BOJISIE MOMEPEIHHO
TUTAaHYBaTH Olepalii Ta BU3HAYaTH ONTHUMAJb-
HUW TIX11 70 KOHKPETHOTO BHIAMKY (J03BOJISIE
Xipypram Kpaiie 3pOo3yMiTH aHATOMIIO IaIli€H-
Ta Ta PO3pPOOUTH OLIBII TOYHUN TIJIAH OTEpallii)
(Jamjoom et al., 2020);
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Taoauus 1. TenaeHmii 3acTOCyBaHHS MTYYHOTO 1HTEICKTY
B Xipyprii 3a octanHi 10 pokis

Pik

Tennenuii B 3acrocyBanHi LI B xipyprii

2013

[lowatox Bukopuctanus I B Xipyprii 3 oOMexxeHUMH (QYHKIiISIMH. 3amycK MepIInx
EKCTIEpUMEHTAIIFHHUX MPOEKTiB st 3acTocyBanHs L1 B poboTn3oBaHiii Xipyprii.

2014

3pocranHs nonyaspHocTi cuctemu Da Vinci, mepiioro mokosiHAS poOOTH30BAHUX CHUCTEM.

2015

Posmmpenns ¢ynkuionany III: BBeneHHs poOOTOMIATPUMKH Ta aBTOMAaTH30BAHOTO BU3HAYCHHS
aHatoMmiyHux CTpykTyp. I[losBa Medtronic’s Hugo — cucremu, ska moegHye poOOTH30BaHi
Ta MiHiIiHBa3WBHI METOMU Xipyprii.

2016

30inbImeHHs KUTbKOCTi omepamiid 3 BukopuctaHHsMm LI, modarok KOHKypeHIii MiX pi3HHMH
BUPOOHMKaMH. 30UTBLIEHHS 00CATY XipypriyHuX BTpydass 3 Bukopuctanusam L1 za 30%, 3okpema
B OHKOJIOT'i1 Ta ypOJIOTii.

2017

BnockoHaneHHS TEXHOJIOTIH Bi3yamizamii: BHCOKAa pO3AUTRHA 3HAaTHICTH Ta CTEPEOCKOTIs.
Brnockonanenns texHounoriil Bizyamizamnii B cuctemax LI, mo mpu3seno 10 momimieHHs TOYHOCTI
Ta 3pyYHOCTI OTeparlii.

2018

3pocTanHs iHTEpecy 10 AocTymHocTi Ta rHyukocti HI-cuctem. IlosBa TexHOMOrii «po3yMHOI»
Xipyprii, sika BKJII0YA€ aBTOMAaTHYHE BU3HAYECHHS aHATOMIYHUX CTPYKTYp HiJl Yac omeparii.

2019

IHTerpamis  iHTENEKTyalbHUX  aNTOPUTMIB:  aBTOMAaTH4YHE  YOpPABIiHHSA  iHCTPYMEHTaMH
Ta poboromigTpuMmKa. 30inbiieHHsT THyukocTi cucteMm LI Ta 3poctanHs ymcia omepamiid, siki
MO)KHA BUKOHATH 3 BUKOPUCTAHHSAM POOOTH30BAHUX CHCTEM.

2020

Bucoxka nomynsipaicts cucrem Medtronic’s Hugo uepe3 mokparieHi xapakrepuctika. [locunenHs
KOHKYPEHIIi1 B Tairy3i poOOTH30BaHOi Xipyprii 3 BUXOJJOM HOBUX I'paBIliB, Takux sk Titan Medical’s
SPORT.

2021

Iarerparis Il 3 iHIIMMH TEXHONOTIAMU TaKMMH SK ayTMEHTOBAaHA PEajbHICTh Ta BipTyalbHA
peanbHICTh, M TOKpANIeHHS Bisyawi3amii Ta HaBiramii.: pO3IIMPEHHS MOXIUBOCTEH
B XipypriyHOMY CEPEIOBHIIII.

2022-2023

[epexix mo poOOTH30BaHMX CHCTEM HOBOTO MOKoJMiHHS (Hampukmaz, Titan Medical’s SPORT).
[NokpateHHs: aBTOMaTH30BaHOTO YIIPABIIHHS IHCTPYMEHTAMH Ta POOOTOIIATPUMKH.

— HaBYAHHS Ta CUMYJISLIS (BIpTyasabHI TpeHa-
xepu): 11 Moxxe BUKOPUCTOBYBATHCS sl CTBO-
pPEHHS BIPTyaJbHUX XIPYpPriYHUX TpPEHaXepiB,
10 JTO3BOJISIFOTH JIIKApsIM MIATPUMYBATH Ta MO-
JIMITYBaTH CBOI HAaBUYKH OE3MOCEPETHBO TepeN
omnepariiero (Black et al., 2020);

— aBTOMaTH3alis Ta podoTH3aLis (Xipypridusi
pobotH): poboTu3oBaHi cuctemu, keposasi 111,
JO3BOJISIIOTh XipypramM BUKOHYBaTW onepauii 3
BEJIMKOIO TOUHICTIO Ta 3MEHILEHHSIM TpaBM JJIs
MamieHTa, Takl sIK poOOTHU30BaHI apTepioToMii,
JarnapoCKOMiyHi omnepauii Ta 1HIII NPOLEAypH
(Molinero et al., 2019);

— JlarHOCTHKa Ta MOHITOPHHT (aHami3 30-
Opaxenp): Il moxe BIOCKOHANIOBATH aHAII3
MEIWYHUX 300pa’keHb, JOMOMAraro4M 1J1€HTH-
¢ikyBaTH MaToNOTii Ta TOYHO BH3HAYATH MicCIe
3HaXO/DKEHHS MaToJIOTIYHUX YTBOPEHb Mij 4ac
omepartiii (Naghibi et al., 2018);

— TIOKpAIIEHHS TOYHOCTI Ta 3MEHIICHHS PH-
3ukiB mpaii (Rahman et al., 2020):

JUIs (aBTOMAaTU30BaHUX CHCTEM BIIPOBa-
JoxkeHHs nikiB): I moxe OyTH BUKOpUCTaHUN
JUTSL pO3POOKH aBTOMAaTH30BaHUX CHCTEM JIOCTAB-
KM JTIIKIB M1 Yac omepariii, 1o 3MeHIIye HMoBip-
HICTh TIOMHJIOK Ta MOKpalrye TouHicTs (Wang et
al., 2019);

aBTOMAaTH30BaHUI KOHTPOJIb TOYHOCTI 3a
NPOBEIEHHAM XIpypriuHuX omepariil (BKodae
HaJaro/PKeHHs1 KOPEryrouu 3B’S3KIB 13 aBTOMa-
TU30BAHUMH MPOrPAaMHUMHU CUCTEMHHUMH MOJIY-
JSIMH, SIKi BUKOPHCTOBYIOTHCS JIJIsl pOOOTH B pe-
aJIbHOMY 4aci MOHITOPMHIOBUM aHaJi30M CTaHYy
Nali€eHTa, KOHTPOJIb XIPypridYHUX pillleHb Ta 3a-
CTOCOBYIOTbCS Ul BHECEHHS MOCTIMHUX KOpPEK-
TUB IIO0J0 MPOBEAEHHS XIPypriyHUX OMNepaiiii-
HUX [iil 13 BpaXyBaHHSIM BiAMOBIIHUX PU3HKIB,
tomo) (Black et al., 2020);
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— po0oTa B peabHOMY 4aci (MOHITOPHHT I1a-
nienTta): cucremu LI MoXXyTh aHami3yBaTH 1aHi B
peanbHOMY Yaci, JOMOMararuu Xipypram B MpH-
HHATTI pilIeHb MiJ Yac oneparnii Ta MUTTEBO pe-
aryBaTu Ha OyIb-Ki yCKIaJHEHHs. BiamoBigHo
cydacHi IIII Mo)kHa BUKOPHCTOBYBATH, SIK acHC-
TEHTa XIPypriB, JOMOMAraroud iM BHKOHYBAaTH
omnepanii. Hanpuknan, I MmoxHa BUKOPUCTOBY-
BaTH ISl KOHTPOJIIO XIPYPriuHUX 1HCTPYMEHTIB,
a60 11151 3a0e31neyeHHs TOYHOCTI XIpypriyHUX py-
xiB (Fu et al., 2018);

— TIEPCOHAJII30BaHE JIKyBaHHS (aHaAJITHKA
naHux ta remomika): I moxe BUKOpHCTOBYBa-
THUCS JJI aHAJI3y BEIMKUX OOCATIB KIHIYHHUX Ta
TEHEeTUYHUX JaHMX I CTBOPEHHS IEepPCOHAi-
30BaHMX MIJIXOJIB /10 JIKyBaHHS Ta peadimiTarii
narieHTiB (Moccia et al., 2019).

ISSN 2786-6661
eISSN 2786-667X

BiamoBsigHo 3a3HayeHHI BUINE 1HHOBAIl B
rajxysi Xipyprii 3poOWIM MeTu4HI TpOolEaypH
Oe3neyHImMMH, ¢hEKTUBHIIIMMU Ta OLIBII JI0-
CTYITHUMH [UJISl TIAIIEHTIB, @ TAKOX JIO3BOJIMIU
Xipypram po3BHBaTH Ta MiATPUMYyBaTH CBOi Ha-
BUYKH B peaJIbHOMY Yaci.

B ta0i1. 2 HaBeeHO pe3yabTaTH KOMIUIEKCHO-
ro aHaii3y MOPIBHSIHHS CYyYacCHHX MPOTPAMHUX
MPOAYKTIB CUCTEM POOOTH30BAHKX XipypridHUX
BTpYYaHb Jirouux Ha 0a3i asropurMis 1111

V BIAMOBITHOCTI IO JMaHMX, SKI HaBEICHO B
Ta01. 2 HAOYHO BHJIHO, IO YCI PO3IVISHYTI Cy-
YacHI CHUCTEeMH pOOOTHU30BAHMUX XIPYPrivyHHX
BTpYYaHb, 5Ki Aif0Th Ha 6a31 anroputmis LI (Da
Vinci Surgical System, Medtronic’s Hugo, Verb
Surgical, TransEnterix Senhance, Titan Medical’s
SPORT) Boi0OAiI0Th BUCOKOIO TOYHICTIO Ta CTa-

Taéauus 2. Pe3ynsrati KOMITIEKCHOTO aHANI3y HOPIBHSAHHS Cy4acHUX MPOTPaMHUX MPOAYKTIB
cucTeM po0OTH30BAHUX XipypriyHMX BTPyYaHhb Airouux Ha 0a3i aaroputmis [

HajiMeHyBaHHSI Cy4aCHMX MPOrPAMHHUX MPOAYKTIB CHCTEM POOOTH30BAHUX
Xipypriynux BTpy4aHb Airouux Ha 6a3i aaropurmis LT
XapakTepucTHKA
Da Vinci Medtronic’s . TransEnterix | Titan Medical’s
Surgical System Hugo™ VEED RIS Senhance SPORT
TouHicTh
Ta CTaOUIBHICTh Bucoxa Bucoxa Bucoxa Bucoxka Bucoxa
pyxiB
TexHosorii 3D-Bi3yauiza- 3D-Bisyaui3za- 3D-Bizyauisa- 3D-Bi3yauiza- 3D-Bi3yauiza-
Bizyaurizarii IIis1, BHCOKA IIis, BUCOKa IIis, BUCOKa 1IisI, BUCOKA 1[is1, BHCOKA
po3minpHA po3niapHA po3miTbHA po3IiTbHA po3ibHa
3IIaTHICTD, 3JIaTHICTB, 3/1aTHICTD, 3/1aTHICTb, 3/1aTHICTb,
CTEPEOCKOITiS CTEPEOCKOITIs CTEPEOCKOITIS CTEPEOCKOITIS CTEPEOCKOITIS
Iarerparis Po6oto- Po6Goto- PoGoto- PoGoto- PoGoto-
IHTENEeKTyallbHAX | MATPUMKA, MiATPUMKA, MiATpUMKA, MiITpUMKa, MiATPUMKA,
aJTOPUTMIB ABTOMaTu4HE ABTOMaTu4HE ABTOMaTHU4HE ABTOMaTH4HE ABTOMaTH4HE
BU3HAYCHHS BU3HAYECHHS BU3HAYCHHS BU3HAYCHHS BU3HAYCHHSI
AHATOMIYHHX aQHATOMITHUX aHATOMITHHX AHATOMITHHUX AHATOMIYHHMX
CTPYKTYD, CTPYKTYD, CTPYKTYD, CTPYKTYD, CTPYKTYD,
ABTOMAaTH4HE ABTOMaTH4HE ABTOMarudHe ABTOMaTH4HE ABTOMAaTHYHE
YIPaBIiHHS yIPaBIiHHS YIpaBIiHHS YIIpaBIiHAS YIIPaBIiHHSA
IHCTpYMEHTaMH | IHCTpYMEHTaMH | IHCTPYMEHTAaMM | IHCTPyMEHTaMHU | IHCTpyMEHTaMH
T'Hy4xicTs . Cepenus Cepenus Bucoka Bucoxka Bucoxka
Ta JIOCTYITHICTh
IHTerpamis
3 IHIIIMMHA Tak Taxk Tak Tak Taxk
TEXHOJIOTIIMH
PoGoro- Tax Tak Tak Tak Tax
MiATPUMKA
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3axinuenus maobn. 1

HaiiMeHyBaHHSI Cy4YacCHUX MPOrPaMHUX MPOAYKTIB CHCTEM POOOTH30BAHUX
Xipypriunux BTpy4aHb Ailouux Ha 6a3i anropurmis LI
XapakTepucTHKa
Da Vinci Medtronic’s . TransEnterix | Titan Medical’s
5 ™ Verb Surgical
Surgical System Hugo Senhance SPORT

ABTOoMaTuyHe
BHU3HAUYEHHS
AHATOMIYHIX Tak Tak Tak Tak Tak
CTPYKTYP
ABTOMaTHu4HE
YIIPABIiHHS Tax Tax Taxk Tax Tax
IHCTpyMEHTaMH

OUTBHICTIO PYyXiB, BUKOPHCTOBYIOTH 3D-Bisyaiiza-
Iif0 3 BUCOKOIO PO3UIBHOIO 3/IaTHICTIO, @ TAKOXK
IHTETpYIOTh IHTEJEKTyaIbHI AJITOPUTMHU, TaKi K
pOOOTOIIATPUMKA Ta aBTOMATHYHE YIPAaBIiHHSA
iHCTpyMeHTamMu. Tako Ba)IJIMBO BiIMITUTH, 1110
THYYKICTb Ta JOCTYITHICTh MOXKYTh BIIPI3HATHCS
(Verb Surgical, TransEnterix Senhance, Ta Titan
Medical’s SPORT orpumanu BHCOKiI OLIHKH, B
Toii uac, sixk Da Vinci tTa Medtronic’s Hugo Oynu
orineHi, sik cepenni) (Wang et al., 2019).

BaxJ1MBOIO XapaKTEpUCTUKOIO € TAKOXK MOXK-
JUBICTh 1HTErpamii 3 I1HIIMMH TEXHOIOTISMH,
Ky BCl cucteMu 3abe3neuytorh (Rahman et al.,
2020). 3aramom, oOUparOYU CHUCTEMY, CIIiJl Bpa-
XOBYBaTU KOHKPETHI MOTpeOH, (iHAHCOBI MOX-
JUBOCTI Ta PiBEHb THYYKOCTI, 1100 3a0€3MeUnTH
ONTHUMAJIbHUI BUOIp /111 KOHKPETHOTO XIpypriy-
HOTO CepeIOBHILA.

I mae moTeHIian PeBOJIOLIOHI3YBATH Xi-
pyprito, 3poOuBILIN ii OLIBII TOYHOIO, €(HEKTUB-
HIIIIOI0 Ta MEHII TpaBMarnuyHOw (Jamjoom et
al., 2020). Onniero 3 kao4oBUX obnacrteid, ae LI
MOXK€ MaTh HAWOUIBIINN BIUIMB, € YIPaBIIHHS
IHCTpyMEHTaMHt XipypriyHUX poOOTiB.

Xipypriuai poOOTH JalOTh Xipypram MOX-
JIMBICTh BUKOHYBATH olepalii 3 OUIBIIOI TOY-
HICTIO Ta KOHTPOJIEM, HIK TPaauIliiiHI METOIH.
OpHak BOHM TakoX MOXYTh OyTH CKJIaJHUMH
y BUKOPHUCTaHHIi, 1 HaBiTh JIOCBIYEHI Xipypru
MOXXYTh 1HOJII JOMYCKaTH MOMMJIKA. Biamosim-
Ho mpami Ogawa (2018) I moxxe momomorTu
BUPIIINTH ITF0 TPOOJIEMY, aBTOMAaTH3YIOUH JIESKi
ACTeKTH YIpaBIiHHS IHCTpyMEHTaMHU Xipyprid-
HUX POOOTIB.

Bianmosigao mpami Das (2020) poss I B me-
Kax YIpPaBIiHHS IHCTPYMEHTaMH XipypriuHuX
POOOTIB 3BOIUTHCS J10:

— ABTOMAaTHUYHOTO TIO3MIIIOHYBaHHS 1HCTpPY-
meHTiB: LI MoxHA BUKOPUCTOBYBATH AJISi aBTO-
MaTHYHOTO MMO3HIIIOHYBaHHSI IHCTPYMEHTIB Y TO-
TpibHOMY Micui. L{e MoXe 10onoMOrTH YHUKHYTH
TpaBMYyBaHHS TKaHHMH 1 OPraHiB;

— ABTomaruyHoro KoHTpomto cunu: LI mox-
Ha BUKOPHCTOBYBATH IS aBTOMAaTUYHOTO KOHT-
POJIIO CHITH, 3 SIKOIO IHCTPYMEHTH 3aCTOCOBYIOTh-
cs 10 TKaHuH. Lle Moxe J0moMorTH 3amo0irtu
MOIIKO/PKEHHIO TKaHUH;

— ABTOMaTHYHOTO BiJICTeKECHHS PyXy TKaHUH:
[T MoxHa BUKOPUCTOBYBATH ISl aBTOMATUYHO-
TO BIJICTe)KEHHS PyXy TKaHHWH TiJ Yac omepartii.
Lle Moxe JOMOMOITH XipypraM TOYHIIIE BUKOHY-
BaTH OMepaIlii.

Hocnimxenns Black (2020) mokasyioTs, 110
I mae moTeHIiaa 3HaYHO IMOJIMIIATH TOYHICTD
1 Oe3reKy XipypriyHux orneparii.

AHOJIOTIYHO AOCTIIKEHHS, SIKI BUCBITJIICHI B
mpari Rahman (2020) mokazanu, mo LI moxe
JOTIOMOTTH XipypraM BHKOHYBaTH oOIleparlii Ha
ceplli 3 TOYHICTIO, AKa Ha 99% nepeBepiye TOU-
HICTb JIFOIUHU.

Cepen pi3HOMaHITTS MPUKIAJIB 3aCTOCYBaH-
Hs LI BuKOpHCTOBYETHCS Ul YHpPABIiHHA 1H-
CTPYMEHTaMH XipypriyHuX poOOTiB BapTO BiIMi-
TUTH HACTYTIHI:

— Cucrema Medtronic Mazor X: L1 cucrema
BukopucroBye 11 1151 aBTOMaTH4HOTO MO3HUIII0-
HyBaHHS IHCTPYMEHTIB Tij] 4yac HEHpOXipyprid-
uux onepaniii (D’Ettorre et al., 2018);
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— Cucrema Stryker Mako: Ils cuctema Bu-
kopucroBye Il i aBTOMaru4HOro KOHTPO-
JI0 CHUJIM, 3 KOO 1HCTPYMEHTH 3aCTOCOBYIOTb-
Csl 10 TKaHWH IIiJ] 4aCc OPTONEIUYHUX OIeparii
(Molinero et al., 2019);

— Cucrema Intuitive Surgical da Vinci Xi: L
cucreMa Bukopucrosye IIII nus aBromarndHOrO
BIZICTeXKEHHSI pPyXy TKaHWH IIiJ] 4ac JarnapocKo-
niyHux onepauii (Wang et al., 2019).

I Bce me mepeOyBae Ha paHHIX CTaaiIX
PO3BHTKY, aji¢ BiH Ma€ MOTEHIIIaJl PEBOJIOIIOHI-
3yBatu Xipyprito. Ouikyetncs, mo I Oyne Bi-
JirpaBaTH BCe OUIBII BaYKJIMBY POJb Y XIpyprii B
MailOyTHbOMY.

BinnmosigHo mpamni D’Ettorre (2018) mepesa-
ramu Bukopuctanss LI 1uis ynpasiaiHHS iHCTpY-
MEHTaMH XipypriyHUX poOOTiB €:

— ITigBumenns Trounocti: 11 moxe momomor-
TU XIpypraM BHKOHYBaTH omeparii 3 OUIbLIO0
TOYHICTIO, 1[0 MOXKE TPU3BECTH JIO KPAIIUX pe-
3yJIBTaTIB IS TTAIlIEHTIB;

— IligBumtenns 6e3nexu: 11 moxe momomor-
TH YHUKHYTH TPaBMYBaHHS TKaHWH i OpTaHiB, 0
MOJKE 3HU3UTH PU3UK YCKIIATHEHB ITICIISI OTIepartii;

— 3menmenHs yacy omeparii: LI moxe mo-
IIOMOT'TH XIpypraM BUKOHYBaTH OIepallii MBUI-
11e, 110 MOK€ 3MEHIIUTH BUTPATU AJIs Nalli€HTIB
1 cUCTEM OXOPOHH 3/10POB’s;

— 3menmeHHs Bromu xipypra: HII moxe no-
MOMOTTH Xipypram 3MEHIIUTH BTOMY IiJ Yac
oreparii, Mo MOXe MPU3BECTH 10 KpalluxX pe-
3yJIBTaTIB.

3Buuaiido, 111 Takoxx Mae JesKki MOTEHIIHHI
HEIOMIKM, fKl ciijg BpaxoByBaru. Hampukian,
I moxe OyTw MOpOruM, 1 KWOTO CKJIAJHICTH
MOX€E YCKJIaJHUTH HOro HaBYaHHS Ta BUKOPHU-
cranHsa. Kpim toro, I moxe OyTu Bpas3niuBuM
10 kibeparak.

He3Baxkarouu Ha 11l IOTEHIIMHI HENOIIKH, 3a-
ranbHuid moteHmian I mist peBomrortionizarii
xipyprii € 3HaunuM. Ouikyetbes, mo LI Gyne Bi-
JrpaBaTH BCE OUTBII BaXIUBY POJIb Y Xipyprii B
MaiOyTHHOMY.

B sixocTi nmpuKkI1aiB Cy4acHOro 3aCTOCYBaHHS
[T st kepyBaHHA XipypTriuHUX POOOTIB, MOXKHA
HaBECTH HACTYIIHI:

— CucreMa MO3UIIOHYBaHHSA 1HCTPYMEHTIB
Bix Intuitive Surgical BuxopucroBye I nms
CTBOPEHHSI TPUBUMIPHUX 300pa’keHb OIepariii-

ISSN 2786-6661
eISSN 2786-667X

Horo noist. L{i 300pakeHHs BUKOPUCTOBYIOTHCS
JUIS TTaHYBaHHSI orepaiii Ta 3a0e3Me4eHHs TOTo,
o0 1HCTpyMEHTH Oylid MPAaBWJIBHO PO3MIIIECHI
(Rahman et al., 2020);

— Cucrema kepyBaHHS pyxoM Bia Medtronic
BukopuctoBye I ayis koHTpOIIO pyXy poOOTiB-
XIpypriB mijJ 4yac omepartiid Ha cepii. s cucre-
Ma JomoMarae Xipypram BHKOHYBAaTH oreparii
O1nb11 TOUHO Ta 6e3nedno (Jamjoom et al., 2020);

— Cucrema Mikpoxipyprii Bix Stryker Buko-
pucropye I nist qomomMoru xipypram y BHKO-
HaHHI MIKpoxipypriunux mnpouenyp. Lls cucte-
Ma JoroMarae Xipypram 30epiratu (oKyc Imif
Yac omneparii Ta YHUKAaTH MOIIKO/KCHHS TKAaHUH
(Black et al., 2020).

B T1abn.3. HaBemeHo pe3ynbTaTH aHaJI3y
BBy Il Ha edeKkTHBHICTH PI3HUX THIIIB Xi-
PYPriYHHX Omepariiii.

3 Tabn. 3, HA0OYHO BUHO, 110 BUKOPUCTAHHS
texnonorii I, Takux, sk poOOTU30BaHI CUCTE-
MU Ta MalllMHHE HABYAaHHS, MOXE MPHU3BECTHU JI0
3HAQUHOTO TIOJNIMIICHHSI €(EeKTUBHOCTI Xipypriu-
HUX OIepalliif, 3MEHIIEHHs] Yacy BUKOHAHHS Ta
MiJBUIICHHS TOYHOCTI Ta CTaOUIBHOCTI PYXiB,
10 BIUIMBA€ HA MO3UTHBHUN PE3yJbTaT IJIs Ta-
I[I€HTIB.

Takum unHOM 3actocyBanHs LI B MenuuHii
MPAKTHII CTA€ HE MPOCTO MOKA3HUKOM TEXHOJIO-
TIYHOTO TIPOTpecy, ajie i PEBOMIOIIEI0 B CAMOMY
MiIX0Al 10 JiKyBaHHS Malli€HTiB. BigmoBigHo
IpOBEIEHOMY aHallizy cydacHa poib LI B xipyp-
rii He 0OMEXYEThCS JIUIIE MiATPUMKOIO JiKapiB.
Bona crae HEOOXimHICTIO AN BIOCKOHAJICHHS
MPOLEAYP, 3MCHILICHHS! PU3UKIB Ta ITiIBUICHHS
e(eKTUBHOCTI XIpypriyHUX BTpydaHb. Bemnuka
KUIBKICTh JaHUX, JOCTYIl JIO MOTYXXHUX O0UHC-
JIOBAJIBHUX PECYPCIB Ta aJTOPUTMIB TIIHOOKOTO
HABYaHHA POOJSATH MOXKIIMBUMU JIOCATHEHHSI Be-
JUKUX BUCOT y BJOCKOHAJCHHI MJIAaHYBaHHS Ta
BUKOHAHHsI Omepalliil, a TaKo)X B yNpaBJliHHI Mic-
JIs1 ONepaLiitHuM IPOIIECOM.

BucHoBku

JlocArHeHI pe3ylbTaTd B paMKaxX LOTO Or-
T4y Ta aHaNi3y IHHOBAIIHHUX OCOOIMHMBOCTEH
HITY4YHOTO 1HTENIEKTYy B XIpyprii CBig4aTh IpO
3HAUyIIMH BHECOK IL1€1 TEXHOJIOTii y CydacHy
MEIUYHY TpakTuKy. Ha miacraBi mpoBeneHOro
JOCITIIKEHHS MOXKHA 3pOOUTH KUJTbKa KIIFOYOBHX
BHCHOBKIB:
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Taoauus 3. Pesynsratn anamizy BrumBy LI Ha eekTUBHICT pI3HUX THITIB XipypriuHUX OTEparlii

Bnuus HIT

Tun onepamii

(poGoTH30BaHi cHCTEMH
Ta MallMHHE HABYAHHS)
HAa 4YaC BUKOHAHHS
XipypriuHux onepauii

Bruus I Ha TouHicTk i cTa0iaIbHiCTE
pyxiB

Omnepatlii Ha cep1ri Ta CyIUHAX

3MeHIeHHs yacy Ha 30%

[ligBuIIIEeHHS TOYHOCTI PyXiB Ta CTAOITBHOCTI

Omnepauii Ha opraHax
TpaBlICHHS

3MeHIIeHHs yacy Ha 25%

[NoxkparmeHHst TO4HOCTI B poOOTI
3 BHYTPILIIHIMU OpraHaMy

Omnepatii Ha opraHax AUXaHHS

3MeHeHHs yacy Ha 20%

[MigBumenHst cTabiIbHOCTI pOOOTH
i1 4ac BTpy4YaHb

Onepatlii Ha opraHax
CEYOBH/IIEHHS

3menIeHHs yacy Ha 15%

[TigBuIIEHHS TOYHOCTI Ta 3MEHILICHHS PU3UKY
[IOLIKO/KEHHS HABKOJIMIIHIX TKAHUH

TpaBmaruuHi omeparii

3menmienHs yacy Ha 40%

IIBuame BiZHOBICHHS TKAHWH Ta 3MEHILIEHHS
TPaBMaTHYHOCTI BTPYIaHHS

Jlammapockortigai omeparrii

3menmenHs gacy Ha 35%

ITigBuIIEHHST TOYHOCTI Ta CTAOLIBHOCTI,
MEHIIIe TPaBMATUYHI BTPYYaHHS

1. TTokpareHHs: TOYHOCTI Ta €PEKTUBHOCTI:
BuKOpUCTaHHS IITYYHOTO IHTEJNEKTY B Xipyprii
CIpHsie 3HAYHOMY TOKPAIEHHIO TOYHOCTI Jia-
THOCTHKH Ta TJIAaHYBaHH OIepalliii, 1110 BITUBAE
Ha 3araJibHy €(peKTUBHICTh MEIUYHUX BTPYUaHb.

2. Po3mupeHHss MOXKIIMBOCTEH J1arHOCTUKU:
CucreMun MaIIMHHOTO HaBYaHHS JO3BOJISIOTH
BUNTHCS Ha BEIUKUX 00CATaxX KIIHIYHUX TaHHUX,
110 BIJIKPUBA€ HOBI MOXJIMBOCTI ISl PAaHHBOT JTi-
arHOCTHKHM Ta 1HIUBIAyali30BaHOTO JIIKyBaHHS.

3. BupimeHHs: KOHKPETHUX XIpypridHUX BHU-
KIUKIB: [HTerpamis IITY4HOTO I1HTEJEKTy H03-
BOJISIE BUPINIYBAaTH KOHKPETHI 3aBJaHHS Ta IPO-
OneMu y Xipyprii, Taki sIK TOYHE JIOKaJi3yBaHHS
MaTOJIOT1H Ta BIOCKOHAJIEHHS TUIAHYBaHHS IPO-
HEAyp.

[TepcriekTrBu Ta MaiOyTHI HAPSIMKHA JOCITi-
JDKEHb: MOXYTb OyTH CHpSIMOBaHI Ha BIOCKO-
HaJIeHHs aJTOPUTMIB, PO3IIUPEHHS obiacTen
3actocyBanHs LI Ta BupimeHHs BIAKPUTHX MH-

TaHb, TAKUX K KOH(IACHIIIWHICTh JaHUX Ta HE-
00X1IHICTH ITOCTIHOTO OHOBJIEHHS TEXHOJIOTIA.

DiHaHCyBaHHS

Jlane nocnipkeHHs HE OTPUMAJIO 30BHILTHBO-
ro (hiHaHCYBaHHSI.

Konduiikr inTepecis

ABTOpH 3asBJISIOTH TPO BIACYTHICTh KOH-
¢uikTy iHTEepeciB.

3rona Ha nmyOJikanio

Bci narienTy, siki Oynu 3amydeni 1o myOsika-
Iii 1aT| 3rofy.
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Abstract: the article is dedicated to exploring innovative aspects of contemporary trends in the ap-
plication of artificial intelligence in surgery. The paper provides an analysis of the scientific discourse
regarding the impact of artificial intelligence on the development of surgical techniques and the improve-
ment of diagnostic accuracy and surgical intervention effectiveness. The aim of the article is to examine
and analyze the innovative features of artificial intelligence in modern surgery. To assess the current state
of research on the use of Artificial Intelligence in surgery, a systematic search of scientific publications in
various databases was conducted. The information from selected publications was then systematized and
integrated to identify key trends in the use of Al in surgery and to synthesize the results for determining
innovative aspects and challenges. The article includes an analysis comparing contemporary software
products of robotic surgical systems based on artificial intelligence algorithms. The achieved results in this
review and analysis of innovative features of artificial intelligence in surgery indicate a significant con-
tribution of this technology to modern medical practice, where the use of artificial intelligence in surgery
contributes to a substantial improvement in diagnostic accuracy and surgical planning, thereby affecting

the overall efficiency of medical interventions. Copyright: © 2024 by the authors:
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Abstract: the prognosis of recovery of patients after acute cerebrovascular accident depends on
the type, severity, and area of brain damage. This article highlights standardized tests and scales for
physical therapy and occupational therapy for patients after stroke. An example is given of a clinical
case of a patient with stroke consequences, with right-sided spastic hemiplegia. Medical rehabilitation
was provided in April 2023 at the Municipal Non-Profit Enterprise "Consultative and Diagnostic Cen-
ter", branch Ne6, Sviatoshynskyi district, Kyiv, Department of Physical and Rehabilitation Medicine.
After the patient visited the outpatient department of physical and rehabilitation medicine, the exam-
ination was conducted by the attending physician. A multidisciplinary team of a physical therapist and
an occupational therapist was involved. An important step is the use of standardized tests and scales
in physical therapy and occupational therapy. Based on the results of the examinations, the patients
goals are determined, and an individual rehabilitation program is built using evidence-based physical
therapy and occupational therapy methods to provide a high-quality and effective rehabilitation cycle.
Description of the objective. The standardized tests and scales in physical therapy, and occupational
therapy are analyzed on the example of a clinical case of a patient after a stroke with right-sided spas-
tic hemiplegia. Materials and methods. The clinician s handbook for 2020 on stroke rehabilitation was
analyzed, with the justification of standardized tests and scales for physical therapy, and occupational
therapy. A systematic review of the PubMed database was conducted, which included 44 scientific
randomized trials and meta-analyses with accurate diagnoses of tests and scales for physical therapy
and occupational therapy. The National Institutes of Health Stroke Scale (NIHSS) and the Modified
Rankin Scale (mRS) were used to assess stroke. Modified Ashworth Scale for the assessment of spastic
muscles in patients with neurological disorders. To determine cognitive outcomes and complications
after stroke: Montreal Outcome Cognitive Assessment (MOCA),; Modified Barthel Index (Bl); Line
Drawing Test. For motor function: Fugl-Meyer Assessment (FMA); Chedoke Arm and Hand Activity
Instrument (CAHAI). Berg Balance Assessment; Morse Fall Risk Test; Stand and Walk Test. Results.
The results of the initial examination in physical therapy and occupational therapy determined the
patient’s functional and cognitive state, consequences, and limitations arising after a stroke. The in-
termediate examination summarizes the effectiveness of the selected rehabilitation measures. If the
patients results remain unchanged, the physical and occupational therapist changes the approach and
methods to achieve the goals. The final examination analyzes the dynamics of restoration of impaired
functions, and achievement of goals by the end of the rehabilitation cycle. Therefore, we used the pa-
tients clinical case to compare the initial, intermediate, and final examinations. This allowed us to
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analyze the results and determine the effectiveness of the selected individual rehabilitation program.
Conclusions. The main principle of providing quality rehabilitation measures is the examination in
the clinical practice of a physical therapist, and occupational therapist, which is used to measure the

goals and compare the results achieved.

Keywords: Activities of Daily Living, Stroke Rehabilitation, Evidence-Based Medicine, Neurologic

Examination, Outcome and Process Assessment

Introduction

The article discusses the issue of standardized
examination methods in the example of a clinical
case of a patient after a stroke with spasticity
in outpatient settings. The role of evidence-
based examination methods in physical therapy
and occupational therapy in rehabilitation is
substantiated.

Patients’ outcomes can be different, and entail
impairment of function, structure, limitation of
activity, and participation. Visual, speech, and
cognitive impairments; loss of sensation; paresis,
plegia, and spasticity negatively affect daily
activities. Impaired coordination and balance
impede independent movement (Homola and
Tsiganenko, 2023). There is a high risk of falls,
resulting in a fracture of the femoral neck, and a
fracture of the shoulder or elbow joint.

Rehabilitation measures begin with the
diagnosis of the attending physician, examination
of patients using standardized scales and tests by
a multidisciplinary team: healthcare professionals,
physical therapists and occupational therapists,
other specialists may be involved as needed.
Physical therapy and occupational therapy include
clinical examination, diagnosis, discussion and
interpretation of patient goals, individualized
planning, interventions taking into account the
consequences of stroke, and final evaluation
of results, if necessary, counseling (World
Confederation for Physical Therapy, 2010; Paci et
al., 2021; Garcia et al., 2021; Tiwana and Bordoni,
2023).

A high-quality physical therapy examination,
occupational therapy, is an important component
of an individualized rehabilitation program for
people after a stroke. The results provide an
individualized approach and focus on the needs
and requests of patients, and the applied methods
of physical therapy, occupational therapy should be

based on evidence for the quality of rehabilitation
services (Sackett et al., 1996).

Aim

To analyze and describe standardized
examination methods in physical therapy, and
occupational therapy, for the assessment of patients
with stroke consequences.

Materials and Methods

A review of standardized examination methods
in physical therapy, and occupational therapy for
patients after stroke (Evidense-Based Review
of Stroke Rehabilitation) was conducted. As an
example, a clinical case of a patient after an acute
cerebrovascular accident with right-sided spastic
hemiparesis is considered.

The reliability and validity of stroke severity
assessment is determined by the Modified Rankin
Scale, which allows to assessment of the degree
of disability, incapacity, and dependence on
outside help in the daily life of patients. The test
takes 5-10 minutes to complete. It has six degrees
and is rated from 0 — 6 points. 1 point means no
symptoms of the disease, and functional capacity
is normal. The highest score of 5 is bedridden
and requires care. The highest score of 6 assesses
consequences that are incompatible with life
(RANKIN, 1957; van Swieten et al., 1988; Banks
and Marotta, 2007; Gaastra et al., 2022; Broderick
et al., 2017).

Advantages: valid, reliable, short National
Institutes of Health Stroke Severity Scale (NIHSS).
The test takes about 2 minutes to complete. Most
often used after the acute phase of stroke (Schlegel
et al., 2004). It consists of 11 items and is an
indicator of neurological outcomes and the degree
of possible recovery of patients. The total number
of points ranges from 0 — 42: where 0 means no
symptoms, 1 — 4 mild stroke; higher scores from
5 — 15 moderate stroke; 16 — 20 moderate to severe
stroke; 21 — 42 points reflect impairment affecting
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activity, participation, function and structure
(Heldner et al., M. 2013).

To assess the passive resistance of spastic
muscles after a stroke, the Ashworth Scale (AS) or
the modified Ashworth Scale (MAS) is used (Pan
et al, 2022). The Ashworth scale has 15 functional
movements that the patient needs to perform. The
movements are divided into two sections for the
affected arm and leg. Each movement is rated from
0 — 5 points: 0 points — no increase in muscle tone,
1 — barely noticeable increase in muscle tone, 2 —
noticeable increase in muscle tone, 3 — significant
increase in muscle tone, 4 — limb stiffness during
flexion or extension (ASHWORTH, 1964; Ansari
et al., 2008). The Ashworth scale is reliable in its
application for patients after stroke (Chen et al,
2019; Merholz et al. 2005)

The Modified Ashworth Scale is a commonly
used clinical tool for measuring muscle tone
improvement in stroke patients with limb spasticity
(Meseguer-Henarejos et al., 2018). It differs from
the previous scale in that it involves 20 functional
movements for testing. Functional movements, as
in the previous one, are divided for the affected arm
and leg. Each movement is tested from 0 —4 points.
It should be noted that in the Modified Ashworth
Scale, +1 point was added, a slight increase in
muscle tone (Bohannon and Smith, 1987; Craven
and Morris, 2010).

The Morse fall risk test is used to determine the
likelihood of patients falling. 6 questions need to
be answered "yes" or "no". The results are scored:
from 0 — 24, no risk of falling; from 25 to 50, low
risk of falling; greater than or equal to 51 points,
high risk of falling (Djurovic et al., 2021).

The Albert’s Line Distortion Test to detect
unilateral spatial neglect. It is not limited in
time but is used for no more than 5 minutes. It
requires a sheet of paper with 40 lines, divided
in half and placed in front of the patient in the
center. The examiner gives instructions and
shows an example. Simple and quick to use. Once
completed, the crossed-out lines on the right and
left sides are counted and recorded. The result is
if + 1 point, severe left-sided neglect; — 1 point,
severe right-sided neglect; 0, neither left nor right
side predominates (Sharp and Hepworth, 2023).

Stand and walk test with timing. To begin
with, the physical therapist explains the task: the
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patient stands up, walks 3 meters forward, turns
around, and walks to his/her seat, the stopwatch
stops as soon as the patient sits down in a chair.
The result: less than 10 seconds of free movement;
10 to 20 seconds of predominant independence in
movement; and more than 20 seconds of impaired
ability to move (Podsyadlo and Richardson, 1991).

The 10-meter test is very reliable for patients
after a stroke. It is used to assess walking speed.
The patient is asked to walk in a straight line for
10 meters at maximum speed, and the time spent
is recorded in meters per second (Druzbicki et al.,
2018).

The Berg Balance Test (BBS), is an examination
designed for older adults, but acceptable for
patients after a stroke (Miyata et al., 2022; Louie
and Eng, 2018; Liao et al, 2021). The indicator is
performance-based and consists of 14 items, with a
maximum score of 56 points. The time required is
15-20 minutes. Result: no more than 20 points, the
patient uses a wheelchair; more than 20 or no more
than 40 points, performs with assistance; more
than 40 but no more than 56 points, independent
in performing tasks (Berg, Maki and Williams,
Holliday, and Woody-Dauphinee 1992; Berg,
Wood-Dauphinee, Williams and Maki 1992; Berg,
Wood-Dauphine and Williams, 1995).

The Montreal Outcome-Cognitive Assessment
(MOCA) is the most commonly used test for
patients after stroke to determine cognitive
dysfunction. The test takes about 10 minutes to
complete. Covers: language, visual-constructive
skills, concentration and attention, memory,
executive functions, counting and orientation,
and abstract thinking. 11 tasks, a maximum score
of 30, a score of 26 or more is considered normal
(Zietemann et al, 2018; Sharma et al, 2020; Zanin
et al, 2023).

The modified Barthel Activities of Daily Living
Scale is used to diagnose stroke. The scale has been
validated and reliable in clinical trials (Gonzalez
et al., 2018; Park, 2018). It helps to determine
the level of functional independence in patients’
daily lives. Conducting the test: observation of
the patient’s performance for 20 minutes, report
from 2 to 5 minutes. There are 10 tasks in total,
including eating, body care, dressing, bladder and
bowel control, and movement. The maximum
score is 100 — daily activities and vital functions
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of the patient without restrictions. From 0 — 20
points, the patient is completely dependent; from
21 — 60 points — pronounced dependence; from
61 — 90 points — moderate dependence; from 91 —
99 points — mild dependence in everyday life. It
is important to emphasize that there is a modified
Barter index scoring from 0 — 5 points, and the
original Barthel index scoring from 0 — 3 points
(Ohura et al., 2017; Maclsaac et al 2017).

The Fugl-Meyer test for the assessment of
motor function in post-stroke hemiplegia. Due to
the reliability and validity of the test, it can be used
as a standardized tool for assessing patients after
a stroke (Hernandez et al., 2021; Roman et al.,
2020). The time required to complete the entire test
ranges from 30 to 35 minutes. The test consists of
155 items, which are scored from 0 — 3 points. The
result is: unable to perform the task 0 points; partial
ability 1 point; almost normal ability 2 points;
able to perform the task 3 points. The assessment
requires a mat, several small objects, and objects for
assessing sensitivity, reflexes, and range of motion.
The maximum score for the motor function of the
affected arm is 66 points; the maximum score for
the leg is 34 points; the maximum score for balance
is 14 points; sensitivity is 24 points; passive joint
movements and joint pain have a maximum score
of 44 points. The total score is 266 points (Fugl-
Meyer et al, 1975; Fugl-Meyer, 1980).

The Chedoke Arm and Hand Activity
Instrument (CAHALI) is a measure that assesses the
functional impairment of the arm and hand in the
daily life of patients after a stroke. It is reliable in
use and reflects the proper structure and diagnostic
content. The patient performs 13 tasks involving
both hands. At the end, scores are calculated to
reflect the patient’s relative ability to perform daily
activities after stroke (Ward et al., 2019; Schuster-
Amft et al., 2018).

Results

Clinical case: on April 1, 2023, a 63-year-old
patient consulted a neurologist at the Municipal
Non-Profit Enterprise "Consultative Diagnostic
Center" in Sviatoshynskyi district, branch Ne6.
The patient consulted a neurologist N67002 in the
Helsi system, by electronic referral. The doctor
took anamnesis and conducted a neurological
examination. At the time of the visit, the patient
had the following complaints: pain in the right
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shoulder, unsteady gait, and balance disorder.
Dependence on outside help in caring for his own
body and dressing. Loss of spatial and temperature
sensitivity. Walking within the apartment under
supervision with four canes, outside on uneven
surfaces, and with minimal assistance.

Patient’s diagnosis: January 20, 2023, Acute
cerebral circulatory disorder of the ischemic type
in the vertebrobasilar basin. Concomitant disease
according to ICD-10: G80.02 Spastic hemiplegia.
Comments: right-sided spastic hemiplegia,
elements of motor aphasia. Hypertension of the
third degree, risk 4 (very high). Reasons for
treatment: N nervous system; NO1 headache; N06
sensory disturbance; NO5 tingling of fingers/toes,
feet; N17 loss of balance/dizziness; N19 speech
disorders. The patient was referred for an A67022
consultation with a physician of physical and
rehabilitation medicine by electronic referral in
the Helsi system. The patient and family members
read and signed a voluntary consent form. After
examiningthepatient, theresults ofthe examinations
were reported at a meeting of the multidisciplinary
team. Based on the results and discussion, A57001
Medical rehabilitation for 15 days was opened. To
provide medical rehabilitation services, outpatient
conditions are offered under 54 packages, which
makes it possible to receive free services. Reasons
for applying for ICPC2: L57 physical medicine/
rehabilitation. The patient and his family reported
the goals they would like to achieve at the end
of the rehabilitation cycle. Based on anamnesis,
examination, and testing in physical therapy,
occupational therapy, interventions, and methods
of intervention are proposed to build an individual
rehabilitation program to achieve the patient’s
goals.

Electronic referrals were issued for 15 days:
consultation with a physician of physical and
rehabilitation medicine; A67039 consultation
with a physical therapist and A67009 consultation
with an occupational therapist to enter data
into the electronic system of rehabilitation
examinations and patient dynamics. Interventions
used: therapeutic exercises for the whole body
96129-00; skill training related to body position/
mobility/movement 96130-00; joint manipulation
or mobilization 50110-00; assessment of self-
care, self-care 96021-00; skill training related to

Ukrainian scientific medical youth journal, 2024, Issue 1 (144)

http://mmj.nmuofficial.com

154


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

UKkrainian Scientific Medical Youth Journal

Issue 1 (144), 2024

Creative Commons «Attribution» 4.0

self-care, self-care 96140-00; A Speech Therapist
was involved in the multidisciplinary team, as the
patient had elements of motor aphasia, so additional
electronic referrals, interventions were prescribed:
96012-00 speech assessment; 96014-00 language
assessment.

According to the initial physical therapy
examination in Table 1. Degree of progressive
control 5 points, in the intermediate examination
the score is similar. The modified Rankin Scale
at the time of the examination was 3 points, the
patient’s dependence on daily activities. In the
interim examination, we did not get the desired
results. Berg’s balance score was 33 points, in
the intermediate examination we had a score of
38 points. According to the modified Ashworth
Spasticity Scale — 2 points right arm and leg,
no changes in the intermediate assessment, we
conclude that two weeks are not enough to affect
spastic hemiplegia. Morse fall risk assessment
scale at the beginning of the examination the
patient had a score of 38 points, after a week of
intermediate examination the score decreased by 4
points, which reduces the risk of falling. The Fugl-
Meyer test at the beginning of the examination
assessed the motor function of the affected leg,
balance, sensitivity, passive joint movements, and
joint pain, and resulted in a score of 49 points. The
intermediate examination resulted in 57 points.
The "Stand and Walk" test resulted in 44 seconds,
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while the norm was 10 seconds. A week later, the
intermediate assessment took 14 seconds less, and
the result was 30 seconds.

The final physical therapy examination
was performed on the last 15 days of medical
rehabilitation: The degree of progressive control
was 6 points, 1 point more. The modified Rankin
Scale reached 2 points, increasing activity,
participation, and independence in the patient’s
daily life. The Berg Balance Scale improved
coordination and balance by 43 points, which is
10 points more than at the initial examination.
Modified Ashworth Scale spasticity of the right arm
and leg muscles decreased to 1 point. The Morse
fall risk assessment scale of 30 points indicates that
the patient has a low risk of falling, i.e. 8 points
less compared to the initial examination. The final
Fugl — Meyer test to assess the motor function of
the affected leg, sensitivity, balance, passive joint
movements, and joint pain resulted in 73 points.
This is a significant improvement of 24 points
compared to the initial examination. The patient
completed the "Stand and Walk" test in 12 seconds,
32 seconds less than the initial assessment.

Initial occupational therapy examination
in Table 2. the patient used his left hand during
the test, the Montreal Cognitive Assessment
reached 19 points, in the intermediate test the
patient received a score of 23 points. The Barthel
Scale score was 65 points, and in a week the

Table 1. Evaluation of physical therapy tests and scales

Initial Interim Final
Tests and scales Normal o A o]
examination | examination | examination
Degree of progressive
control (McMaster) 7 levels > > 6
Modified Rankin Scale 0 — 5 points 3 3 2
Berg Balance Scale 0 — 56 points 33 38 43
Modified Ashworth Scale 0 — 5 points 2 2 1
Morse Fall Risk Assessment .
Scale (Morse Fall Scale) 0—46 points 38 34 30
Assessment of the motor function
of the affected leg 34 points;
Fugl-Meyer test lower assessment of sensitivity 24 points;
. . e 49 57 73
extremity balance 14 points; passive joint
movements 44 points; joint pain
44 points
"Get up and walk" test 10 seconds 44 seconds | 30seconds | 12 seconds

Ukrainian scientific medical youth journal, 2024, Issue 1 (144)

http://mmj.nmuofficial.com

155


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

UKkrainian Scientific Medical Youth Journal

Issue 1 (144), 2024

Creative Commons «Attribution» 4.0

ISSN 2786-6661

eISSN 2786-667X

Table 2. Evaluation of occupational therapy tests and scales

Initial Interim Final
Tests and scales Normal . L. N ..
examination | examination | examination
The Montreal Cognitive .
Assessment (MoCA) 26-30 points 19 23 26
Barthel scale 0-100 points 65 77 85

Fugl-Meyer test Right
upper limb

Assessment of the motor function of

the affected arm 66 points; sensitivity

24 points; balance 14 points; range of 31 41 57

motion in the joints 44 points; pain in
the joints 44 points

result increased to 77 points, which improved
the patient’s independence in everyday life. The
Fugl-Meyer test at the beginning had a total
score of 31, summarizing: the assessment of the
motor function of the affected arm, sensitivity,
balance, passive joint movements, and joint pain.
In the intermediate assessment, the total score
was 41, which is 10 points higher than the initial
examination.

According to the final examination by an
occupational therapist, the patient’s Montreal
Cognitive Function Scale score reached 26 points,
the patient used his left healthy arm. The Barthel
Scale score was 85, which is 20 points higher than
the initial assessment. In the final examination, the
Fugl-Meyer test summarizing the assessment of
motor function of the right affected arm, balance,
sensitivity, passive joint movements, and joint
pain, the patient received 57 points. This is an
improvement of 26 points over the initial score.

Every day in outpatient physical therapy
and occupational therapy sessions lasted up
to 60 minutes. Speech therapy sessions lasted
30 minutes or more three times a week.

The  physical therapist planned an
individualized physical therapy program for
the patient. The first week included therapeutic
exercises to improve balance and coordination
for 30 minutes, and therapeutic exercises in a
rehabilitation cabin to strengthen the muscles of
the back and lower extremities for 30 minutes.
The second week: therapeutic endurance exercises
for 30 minutes; therapeutic stretching exercises
for 20 minutes; and treadmill with weights on
the legs for 15-20 minutes. In the third week, the
Motus Vitae exercise machine for the upper and

lower extremities was used to strengthen muscles
for up to 40 minutes, walking with obstacles for
20 minutes.

The occupational therapist planned an
individualized occupational therapy program for
the patient. For the first week, therapeutic exercises
for gross and fine motor skills were performed for
up to 30 minutes. CIMT therapy was used, which
limited the use of the healthy arm to 30 minutes.
In the second week, attention was focused on
exercises that encouraged improvement of the
patient’s independence and everyday activities,
which were required for up to 60 minutes during
the day. In the third week, therapeutic exercises
were performed in the rehabilitation cabin, from
the supine, sitting, and standing positions to
strengthen the muscles of the upper extremities for
up to 30 minutes. Also, they continued exercises to
improve the patient’s level of household activities
and daily needs for 30 minutes.

Discussion

After reviewing standardized physical therapy
and occupational therapy tests and scales that are
in line with the evidence-based medicine system.
They help to assess the patient’s condition,
determine the goal, build an individualized
program at the patient’s request, and analyze the
indicators of possible recovery after stroke.

Using Microsoft Office Excel 2007, we built
two diagrams to visually display the comparative
indicators of standardized examinations of physical
therapy, and occupational therapy of a patient after
a stroke in outpatient settings at the Municipal Non-
Profit Enterprise "Consultative and Diagnostic
Center", branch Ne6, Sviatoshynskyi district,
Kyiv, Department of Physical and Rehabilitation
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Medicine, after the rehabilitation cycle. The data
obtained from the primary, intermediate, and
final examination of the patient after the acute
cerebrovascular accident of the ischemic type in
the vertebrobasilar basin with right-sided spastic
hemiplegia are described.

Comparative diagram 1 physical therapy tests
and scales in the initial, intermediate, and final
examination of a patient after stroke.
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assessment 4 points less, final 30 points, low risk of
falls. Fugl — Meyer test on admission to the patient
after a stroke, the score of the right lower extremity
was 49 points, the intermediate score was 8 points
higher, and the final score was 73 points, which
significantly improved the functional state.

Comparative diagram 2 occupational therapy
tests and scales in the initial, intermediate, and
final examination of a patient after a stroke.

1 Comparative diagram of tests and scales
in physical therapy for the initial, intermediate
and final examination of a patient

43
38
33

556 33 I

2 22

| 1

Degree Rankme Berg Ash- Morse Fugl-
ofpostural  scale Balance  worths scale  Meyertest
control Scale cale leg

1 week 2week M3 week

2 Comparative diagram of tests and scales
in occupational therapy for the initial, intermediate,
and final examination of a patient

85
77

65
57

41

31
23 26

1 week 2 week 3 week

MoCa Barthel scale
B Fugl-Meyer test hand

Comparative diagram 1, shows standardized
scales and tests in physical therapy, namely, a
comparison of the initial, intermediate, and final
examination of the patient in physical therapy. The
degree of postural control at the initial examination
is grade 5, the intermediate examination 1is
unchanged, and the final examination is 1 point
higher, i.e., grade 6 improves coordination of
body position in space. Initial examination on
the modified Rankin Scale 3 points, compared to
the final score of 1 point less, which allows us to
analyze 2 points as a mild functional impairment,
not able to perform past activities, but preserved
ability to serve their own needs. Berg’s score on the
initial assessment was 33 points, the intermediate
score was 5 points higher, and the final score
was 43 points, the patient was independent.
According to the modified Ashworth scale, the
initial examination is 2 points, the intermediate
one is similar, and the final one is 1 point, a slight
increase in muscle tone, manifested by short-term
resistance. Risk of falls according to the Morse
scale: initial assessment 38 points, intermediate

In the initial occupational therapy examination
according to the MoCa cognitive function scale, the
patient had 19 points, in the intermediate by 4 points
more, the final 26 points, is considered normal.
Barthel Index at the beginning of the assessment
was 65 points, in the intermediate by 12 points
more, in the final 85 points, the score corresponds to
a minimal limitation of neurological functions. The
Fugl-Meyer test: initially 31 points, intermediate
by 10 points more, and final 57 points, which
improves the functional index of the upper limb.

We can conclude that standardized tests and
scales for physical therapy and occupational
therapy are directly related to each other (Fig. 1). If
the patient has a low score on the modified Rankin
Scale, then functional independence according to
the Barthel Index of Activities of Daily Living will
have a low score. Patient complains of pain that
provokes spasticity of the muscles of the affected
upper or lower limb, the patient will have poor
sleep, and an unstable emotional state, which
directly affects the decline in cognitive function
according to the MoCa assessment.
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Figure 1. Direct connection between
standardized assessments in physical therapy,
occupational therapy

If the spasticity score is high on the Ashworth
scale, we can assume that stroke survivors will
have impaired sensitivity, limited range of motion,
and a high degree of impairment of motor functions
of the upper and lower extremities according to
the Fugl-Meyer test. This affects the low level of
progressive control and limitations in the Berg
balance scale and the high risk of falling after
stroke according to the Morse scale.

Conclusions

After analyzing the standardized methods of
examination in physical therapy, and occupational
therapy of persons after stroke, we can conclude
that this is a significant indicator without which we
cannot plan rehabilitation measures, to determine
the dynamics of changes that have occurred
during the rehabilitation cycle. Therefore, using
the example of a clinical case of a patient after a
stroke, we examined the methods of examination.
Assessment by members of the multidisciplinary
team took place on the first day of admission, an

ISSN 2786-6661
eISSN 2786-667X

intermediate examination was performed two weeks
later, and a final examination was performed on the
last day of outpatient rehabilitation. If the patient’s
dynamics remain unchanged, physical therapists
and occupational therapists discuss and change the
approach, an individual program that focuses on the
patient’s request. After all, rehabilitation does not
end on an outpatient basis, recovery continues until
the patient satisfies his or her needs.
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Anomauia: npoeno3z 6i0HOGNEHHs NAYIEHMIE NICISL 20CMPO20 NOPYULEHHSI MO3KOB0O20 KPOBOODI2y
3anexicumy 8i0 Muny, MaAdNCKOCmi ma OUIAHKU YPANCEHHs. 20108HO20 MO3KY. Y Oamiti cmammi
BUCBIMIEH] CIAHOAPMU308aH] Mmecmu ma wKai 3 QisuuHoi mepanii, epecomepanii 0 nayieHmie
nicns incynomy. Hagedenuul npuxnad, KIIHIYHO20 SUNAOKY NAYIEHMA 3 HACAIOKAMU IHCYIbMY, 3
npasodiyHo cnacmuyHow 2eminneziero. Meouuna peabinimayisa naoasanracwy y keimui 2023 poyi y
Komynanvno nexomepyitinomy nionpuemcmsi «Koncynsmamuero-0iacHocmuyHo2o yeHmpyy, @inis
N6, Cesmowuncokoeo paiiony, micma Kuesa, i0dinenns ¢hizuunoi ma peabinimayiinoi Meouyunu.
Iicnsn 36epuenns nayicuma 8 amoyramopHe 8i00ineHHs Qizuunoi ma peabinimayiinoi Meouyunu,
0OcmediCenHss npogoous NiKyiouull Jaikap. 3anyyanodu MynibmMuOUCYUNIiHapHy KoMaumoy @isuynozo
mepanesma ma epeomepanesma. Badxciueum emanom € 3acmocy8anus CmManOApmu308aHux mecmia
ma wkan 3 QizuyHoi mepanii, epecomepanii. 3a pezyromamamu OMPUMAHUX 0OCIENCEHb BUSHAUAIOMD
yini nayieuma, 6y0yemvcs HOUGIOYANbHO peadilimayiiHa npocpama 3 GUKOPUCIAHHAM Memooie
@izuunoi mepanii, epeomepanii wo 3aCHOBAHI HA OOKA3AX, O HAOAHHA AKICHO20 MA epheKmusHo20
peabinimayitinozo yuky. Onuc memu. Ilpoananizosani cmanoapmu308ani mecmu ma wKamu 3 QizuyHoi
mepanii, epeomepanii, Ha NPUKIAOi KAIHIYHO20 BUNAOKY NAYieHma Nicas HCYIbmy 3 NPABOOIYHON0
cnacmuyHow ceminaeciclo. Mamepianu i memoou. 30ilicHenuti amaniz 00IOHUKA KAIHIyucma, 3a
2020 pix 3 peabinimayii nicis incyiomy, 3 00IPYHMYBAHHAM CIMAHOAPMUZ0BAHUX MeCi8 MA WKATL 3
Qisuunoi mepanii, epeomepanii. bys npogedenutl cucmemamuunutl oenad o6aszu oanux PubMed, myou
yeiuuiu 44 Hayko8i panoomiz08ani 00CIIONCEHHA Ma Mema-aHali3u 3 MOYHOI0 OIAeHOCMUKON MeCcmig
ma wkan 3 ¢izuunoi mepanii, epeomepanii. /[is OyiHKU IHCYIbMY 3ACMOCOBYBANUCH. WKALA THCYIbIMY
Hayionanvnoco incmumymy 300poe’s (NIHSS), moougixosana wxana Penkina (mRS). Moougikosana
wkana Eweopma onsa oyinto8anHs cnacmuyHux m’a3i@ y nayicHmis 3 HegpoLoIYHUMU NOPYULEHHAMU.
s eusHauenHs KOSHIMUGHUX HACHIOKI@ ma YCKAAOHeHb nicas iHcyiemy: Moupeanbcoka wikana
oyinku xocuimuenux @yukyiu (MOCA); Mooughikosanuii indexc bapmensa (Bl); Tecm suxpecnemnus
JiHiu. [na momopnoi ¢ynxyii: oyintorouuii mecm @yen-Meiiepa (FMA),; Incmpymenm axkmugnocmi
pyku ma xkucmi Chedoke (CAHAI). Oyintosanns pienosacu bepea; Tecm pusuxy nadine Mopse, mecm
«Bcmanv ma tiouy. Pe3ynemamu. 3a pe3ynomamamu nepeunHo2o oocmedicenHa y Qizuunii mepanii,
epeomepanii 6U3HAYABCS PYHKYIOHATbHUL MA KOSHIMUBHUL CIAH NAYIEHMA, HACTIOKU Ma 00MeHCeH s
wo eunuxaroms nicia imcyromy. Ilpomidicne obcmedicenHs niOCymo8ye epexmusHicms 00paHux
peabinimayitinux 3axo0ie. Akujo pe3yibmamu NAyieHmie 3aIuUularOmvcs He 3MIHHUMU, @i3UUHUL
mepanesm ma epeomepanesm 3MiHIOE nioXio ma memoou 011 00csicHeHHs nocmasienux yineil. Kinyege
006CcmedicenHsl, aHanizye OUHAMIKY B8IOHOGIEHHS NOPYUEHUX PYHKYIN, 00CSCHEHHs Yilel 00 MOMEeHmYy
3aKiHYeHHs peabinimayiinoeo yuxay. Tomy mu euxopucmanu KiiHiYHUL 6UNAOOK NAYIEHMA NOPIBHABUIU
nepsuHHe, npomigicHe ma KiHyege obcmedicents. [l[o dano 3moey npoananizysamu pesyriomamu ma
suzHauumMu egpekmusHicmos 00panoi inougioyanvHoi peabinimayitinoi npoepamu. Bucnoexu. I'onoenum
NPUHYUNOM HAOAHHS SIKICHUX peabiniimayitiHux 3axo0ie, € 00cmedceHHs Y KIIHIYHIUL npakmuyi
Qisuunoco mepaneema, epecomepanesma, wo 3acmoco8yiomsbcsi 0Jisl BUMIPIOBAHHS NOCMABNEHUX Yilell
mMa NopieHAHHS O0CASHYMUX Pe3YIbmamis.
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IinoniganbHa XBOp00a: NOPIBHAJILHUN aHAJI3 KIIHIYHUX HACTAHOB
NPOBiIHUX (paxOBUX OpraHizauii

buxk Ilaao', Binsucokuii Jleonin’, Bypka Anaroiii'

"Kadenpa xipyprii 3 KypcoM HEBIIKJIaJHOT Ta CyTUHHOI Xipyprii, HamioHanbH1i MeAUIHUI
yaiBepcuteT iM. O.0. boromoneis Oyin. [lleBuenka, 13, m. Kui, Ykpaina

2 Kadenpa xipyprii Nel, Hamionansuuii Mmeanunuii yaisepceutet iMm. O.0. Boromosibiis
Oyn. llleBuenka, 13, m. KuiB, Ykpaina

Address for correspondence:
Byk Pavlo

E-mail: byckpavlo@gmail.com

Anomauyia: ninonioanvHa X60pooba — 3anaibHe 3axX80PIOSAHHS, WO HaAtlvacmiule Mae J0KAI3ayin 6
KpUIHCOB0-KYNPUKOBIU OLNAHYI Ma Xapakmepu3yemocsa (OpMyBaHHaM Kicmu abo abcyecy 3 MONCIUBUM
8MOPUHHUM YMBOPEHHAM HOPUUHUX X00i6. llinonioanvua xeopoba - 0ocums nowupene 3axe0pio8anHs,
32I0HO 3 OAHUMU OKPeMUX 00CTI0NCEHD, 3aX80PI0Banicmb ckaadae 6i0 26 eunaoxie na 100000 ocio 0o
48 na 100000 oci6 y piznux kpainax. Yonosiku empuui uacmiuie xeopitoms, auidxc dxcinku. Havuacmiue
x6opoba manigpecmye y 6iyi 6i0 18 0o 30 pokis. Daxmopamu puzuxy po3eumky xeopoou €: HaOMIpHa
8aza, niosuujene 080JI0CIHHA, XPOHIUHe MPABMYBAHHA KPUNCOBO-KYNPUKOBOT OLISIHKU Ma AHAMOMIYHI
ocobusocmi Midccionuunoi ckaaoku (it gpopma, enubuna, Kougieypayis). BUHUKHEHHS ma pOo36UMOK
3aX60PI0BAHHSL 8 OCIO NPAYE30amMHO20 BIKY 4ACMO NPU3BOOUNb 00 PI3KO20 3HUNCEHHS NPAYe30aAmMHOCMI
ma axkocmi ocumms. B ceimi doci ne icnye edunoi, 3azanbHonpuiiHamoi kiacughikayii ninoHioanrbHoi
xeopodu. Ha cboeoomi, ichyioms 3 kniniuni Hacmauosu cmeopeni gaxosumu acoyiayiamu (CLLA,
Himeuuuna, Imanis), 3acnosani Ha npunyunax 00kazoeoi meouyunu. Memoro 00cnioxHcenHs € BUKOHAHHS]
NOPIBHANLHO20 AHANIZY OCHOBHUX NYHKMIG KAIHIYHUX HACMAHO08 NPoGionux gaxosux opeanizayii (Ger-
man National Guideline on the management of pilonidal disease, The American Society of Colon and
Rectal Surgeons’Clinical Practice Guidelines for the Management of Pilonidal Disease, Consensus
statement of the Italian society of colorectal surgery: management and treatment of pilonidal disease)
w000 KIIHIKO-0IAeHOCMUYHO Ni0X00y ma uOOpy ONMUMAIbHOL NiKY8ANbHOI MAKMUKU 0/ NAYIEHMIB 3
OKpeMuMu (hopmamu niloHIOAIbHOI X80poou. B docnioxcenni 6ukoHanuii 02150 ma nOPiBHANbHUL AHANI3
Jimepamypuux odxcepen 3 Haykogux 6as meouunoi nimepamypu PubMed Central (U.S. National Institutes
of Health's National Library of Medicine), ScienceDirect (6uoasnuymso Elsevier), Wiley online library,
Springer Link, Cochrane library, mamepianie 3rd International Pilonidal Conference (2023, Copen-
hagen, Denmark) ma kainiunux Hacmanos npoginorux opeanizayii CIIIA, Hineuuurnu ma Imanii. /{ns
NOPIGHANbHO20 AHANIZY 0OPAHI HACMYNHI NUMAHHA OIACHOCMUKU MA JIKYBAHHS 3AX80PIOBANHS: BUOID
Memoody npo@inakmuKu ma HexipypeiuHux npoyeoyp, wo 3HUNCYIOMb PUSUK Peyuousy xeopoou, euoip
Memody NIKYBAHHA MA OYIHKA 1020 He0OXIOHOCmi OJid 0e3CUMNMOMHUX NIIOHIOANbHUX Kicm, 6ubip
XipypeiuHo2o mMemooy NiKY8aHHs Ol CUMNMOMHUX NIIOHIOQIbHUX KICM, 8UOIp Memooy XipypeiuHoeo
JUKYBAHHSA OJis1 peYuousHoi ghopmu 3ax60pr08aHHsA. 32I0OHO 3 BUKOHAHUMU AHANI30M, MOJMCHA 3pOOUMU
BUCHOBOK, W0 OIA2HOCUYHO-TIKY8AIbHI cMpamezii, o 8i000pasiceti y KIHIYHUX HACAHO8AX 3ACHOBAH]
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Ha 00Ka3086itl bazi ma anHanizi 0aHUX 00CII0ANCEHb NPOBEOEHUX Y C(hepi NIKYBanHi NILOHIOANIbHOI X80poodU,
WO 3YMOBIIOE HAABHICMb CYMHICHOI KOpenayii Midc peKoOMeHOayisMU, SKi CHOCYIombCsl 8UO0PY Memooy
npoghinakmuky ma Hexipypeiunux npoyeoyp, wjo 3HUNCYIOMb PUUK DeYUOUBY 3AXBOPIOGAHHS, MEMOOy
JUKYBAHHS MA OYIHKU 11020 HeOOXIOHOCMI 011 6e3CUMNMOMHOL (hopmu X80podU, Memooie XipypeiuHozo
JUKYBAHHS peyuousHoi gopmu 3ax80pro8ants. [lesaxi 8iOMIHHOCMI MidC KATHIYHUMU HACMAHOBAMU, HA
Hawy OYMKY, 3VMOBIEHI PI3HOI0 (POPMOIO 3a2anbHOI CMPYKMYpPU KOHCEHCYCi8 ma 8UOOPOM OCHOBHUX

numdans, o ymeoproonisb nepeﬂiK 68 HUX 3d2a/lbHUX NOJIOHCEHDb.

KuarouoBi caoBa: ananis, xiacudikaiiisi, npodiakTuka Ta KOHTPOJIb, MUJIOHIJAJIbHA XBOpoOa,
MJIOHIJaJIbHA KicTa, MUTOHIIANBHUHN abcliec, CTaHIapTH, Xipyprisl.

Beryn

[Tinonimaneaa xBopobOa (I1X) — 3anmanbHe
3aXBOPIOBaHHs, II0 Hal4acTimie Mae JoKami3a-
1IF0 B KPMXKOBO-KYIIPUKOBINA JUISHIN Ta Xapak-
TepusyeThbes (POpMyBaHHSAM KicTu abo adcuecy 3
MOJKJIMBHM BTOPWHHUM YTBOPEHHSM HOPUYHHX
X0miB. Pigko Mo)ke BUHHKATH B 1HIIIUX aHATOMIY-
HUX JIOKaJIi3aIlisx: Ha TMEPEeAHIN CTIHI TPYIHOI
KIITHUHU MDK TpyaHHMHU 3aio3amu (Sunkara et
al., 2010), B gunsHI mynka, Ha kuctax (Khanna
& Rombeau, 2011). IIX mocuths nommupene 3a-
XBOPIOBAaHHS, 3T1HO 3 TaHUMHU OKPEMUX JTOCITi-
JOKeHb, 3aXBOPIOBAHICTh CKJIaJIa€ BiJ 26 BHUIAI-
kiB Ha 100000 oci6 (CIIJA) no 48 na 100000 oci6
(Himeuuuna) (Sendenaa et al., 1995). HonoBiku
BTpHUYl 4acTime XBOpitoTh Ha [1X, aHDK JKIHKH.
Haituacrime xBopo6a manidectye y Bili BiJ
18 mo 30 pokiB. dakTOpaMH PU3HKY PO3BUTKY
[IX e: HagMmipHa Bara, ITiJIBHIIIEHE OBOJIOCIHHS,
XpOHIYHE TpaBMYBaHHS KPHIKOBO-KYIPHUKOBOI
IUISHKY Ta aHATOMIYHI 0COOIMBOCTI MIXKCITHAY-
Hoi cknaaku (ii popma, rmrmbuHa, KoHDIryparris).
(Steele et al., 2021). BuHukHEHHS Ta PO3BUTOK
IIX B 0oci0 mpare3gaTHoro BiKy 4acTO IPHU3BO-
TUTH JI0 PI3KOTO 3HUKECHHSI MPaIe3JaTHOCTI Ta
saxocTi kutta. [leprri onucanus [IX B meany-
Hil JiTeparypi JaTyroThCs MEPILO0 MOJIOBUHOIO
19 cromitta. Ilepmi Teopii, MO MOsSCHIOBATIH
etio-naroreHe3 [IX 3acBiguyBaiv BpOKEHUI
xapakTtep 1i€i Hozosorii. [leBHUM icTOpUYHUM
nomToBXxoM g0 BuBueHHS IIX MoxkHa BBaxka-
TH CHUTYyaIlll0, sika CKyiayiach mig yac 2 CBITOBOI
BiffHHM, KONM BEJMKAa KUTBKICTH COJNAATIB apMmii
CHIA, oco0nuBO BOAIT MO3AIUITXOBUKIB, XBOPIi-
mn Ha [IX, mo pobuso ii oaHIE0 3 MPOBIAHUX
npuyuH HebooBux BTpart B apmii CLLIA. Toxi x,
B JIiTEpaTypi 3’ sIBUWIOCH BU3HAYEHHS LI€T XBOPO-

ou sik «jeep disease» (Fitzpatrick et al., 2014).
Jpyrum icTOpuuHUM «CIIeCKOM» BUBUeHHs [1X
MokHa BBakatu 50-80 poku 20 cTOMITTS, KOJIU
3’BWJINCH IepIl poOOTH, B AKUX Oyna oOrpyH-
TOBaHa Teopist HaOyToro erio-matoreHesy I[1X.
CporoyHi, HaHOUTBIT BUYEPITHOIO Ta 3arajbHO
CXBAJICHOIO Teopiero eTio-MopdoreHesy [1X e
(bOITIKYIISIpHO-pETEHITIHA Teopis. 3T1THO 3 HEO,
po3BUTOK [1X y KpHyKOBO-KYIPHUKOBI IITISHII €
YTBOPEHHSAM MOPOKHUHU Ha MICI JIOKaJIbHOTO
GoMiKyNniTy B MIKCITHUYHIN CKIAI, B SIKYy IO-
Tparuisie BOJIOCCA Ta YaCTUHKHU Opyay 3 1HIIMX
IUISHOK Tifia, IO CIPHUs€ PO3BUTKY peakilii Ha
CTOPOHHE TUIO B CEpeANH] MOPOKHUHU (KICTH)
Ta, SIK HACJIJOK, PO3BUTKY XPOHIYHOIO 3arma-
JIEHHS 3 MOXJIMBUM NOAAIBIINM 1HQIKyBaHHAM
(Doll et al., 2021). Ilompu 11e, BCce 0IHO, MO0
nutadHs erioforii [1X nmpomoBxyeThCcsi HaykoBa
TUCKYCisl.

B VYkpaini i 1oci HasiBHA N€BHA TEPMIHOJIO-
riuHa maytanuHa oo nedinimii [1X. [Mommupe-
HUM € BHUKOPHUCTaHHSl TEPMIHY «emiTeNiaJbHui
KyIOPUKOBUH Xim», IO € 3acTapiiuM Ta HE Bil-
noBijae cyyacHuM ysBiaeHHsM npo [IX. B cBiTi
JIOC1 HE ICHY€ €UHO1, 3araJbHONPUNHATOI KIa-
cudikamii [1X (Beal et al., 2019). 3rigHo 3 orm-
panboBaHUMU JDKEpeIaMH MOXKHA 3HaiTH § Kia-
cuikaliif, 3aIpONOHOBAHUX PI3HUMU aBTOPAMHU,
MpoTe, JKOAHA 3 HUX HE 3a/JI0BOJIbHSE KIIHIYHI
Ta HaykoBi BuMmoru (Awad et al., 2009; Doll &
Vassiliu, 2018; Guner et al., 2016; Quinodoz et
al., 1999). Lle#i (akTop TakoXK YCKJIATHIOE TIPO-
BEJICHHSI KJIIHIYHUX MOPIBHSUIBHUX JOCTIIKEHD 3
BHUBYEHHs pe3yibrariB dikyBaHHs [1X. CporonHi,
HaNO1IbIIa KITBKICTh POOIT, mpucBsyeHa [1X Ha-
JICKUTH TYPELUKAM HAyKOBISIM, IO TOSICHIOETh-
Cs1 BUCOKMM PIBHEM 3aXBOPIOBAHOCTI HACEJIEHHS
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Ha [IX B manomy perioni (Akinci et al., 1999;
Doll et al., 2020). B ABcTpaiii ctBopeHa axo-
Ba opranizamis «International pilonidal society»,
sKa BUJA€ BIACHUM KypHaJ NMPHUCBIYCHUN Bif-
MOBIIHIM MPOOIEeMaTHIIl Ta TPOBOAUTH PErysip-
Hi KOoH(epeHLii, e BUCBITIIOIOTHCS PE3yNbTaTh
POOIT MPOBIAHMUX JIKapiB-HAYKOBIIIB B IIill raiy-
3i. Ha cphorozaHi, icHyIOTh 3 KITiHIYHI HaCTaHOBU
(raiiiymaitHu) CTBOpPEHI (paXOBHMHU acCOIlIallisIMU
(CIIA, Himeuuuna, ITamnis), 3acHOBaH1 Ha PUH-
numnax goka3zonoi Meaununay. [lomnpu ne, B cBiTO-
Bill HayKOBIiH JiTEpaTypi 3AIMIIAIOTHCS TUTAHHS,
K1 € HalOLIbIl AUCKYTa0ETbHUMHU B KOHTEKCTI
BuBUeHHS [1X Ta CTUMYIOIOTH MPOBENCHHS KJli-
HIYHUX JIOCHiKeHb B Iiil ramysi (Beal et al.,
2019; Nyandoro et al., 2023).

Merta

BukoHaTH TOpIBHSJIBHMNA aHai3 OCHOBHHX
ITyHKTIB KJIIHIYHUX HACTAHOB MPOBIAHUX (PaXOBUX
opranizauiii (German National Guideline on the
management of pilonidal disease, The American
Society of Colon and Rectal Surgeons’Clinical
Practice Guidelines for the Management of
Pilonidal Disease, Consensus statement of the
Italian society of colorectal surgery: management
and treatment of pilonidal disease) mono kiiHi-
KO-1arHOCTUYHO MiIXOQy Ta BUOOPY ONTHMAIIb-
HO{ JTIKyBaJIbHOT TAaKTUKH UIS TAII€HTIB 3 OKpe-
mumu ¢popmamu I11X.

Marepiam i meToau

Bukonanmii ommsim Ta TOPIBHSUIBHUI aHa-
713 JITEpaTypHUX JDKEpea 3 HayKOBUX 0a3 Me-
muanoi  mitepatypu PubMed Central (U.S.
National Institutes of Health's National Library
of Medicine), ScienceDirect (BUIaBHHUIITBO
Elsevier), Wiley online library, Springer Link,
Cochrane library, marepianiB 3rd International
Pilonidal Conference (2023, Copenhagen,
Denmark) Ta xi1iHIYHUX HAacTaHOB MPOQIIBLHUX
opranizamiit CIIIA (American Society of Colon
and Rectal Surgeons)(Johnson et al., 2019) (P1),
Himeuunnu(Iesalnieks et al., 2021) (P3) ta ITanii
(Italian society of colorectal surgery) (Milone et
al.,2021) (P2). Ans nopiBHIIBHOTO aHaJi3y 00pa-
Hi HACTYTHI MUTaHHS IaTHOCTUKH Ta JIIKYBaHHS
[1X: Bubip MeToay npoilakTHUKH Ta HEXipyprid-
HUX TPOIENYp, IO 3HWKYIOTh PU3HUK PEIUIUBY
[1X; BuOip MeToy JIiIKyBaHHS Ta OLlIHKA HOTO HE-
00x1gHOCT] A1 OE3CUMIITOMHUX ITIJIOHITAIBHUX

ISSN 2786-6661
eISSN 2786-667X

KICT; BUOIp XipypriuHOTO METOMY JIKyBaHHS JIJIst
CHMITTOMHUX ITUIOHIATBHUX KICT; BUOIp METOIY
XIpypriqHOro JiKyBaHHS ISl pELUAUBHOI GOpMU
ITX. B ycix KJIiHIYHUX HAaCTaHOBaX BUKOPHCTaHA
cuctema 3a TunioM GRADE nnst ouinku cunu 10-
Ka3iB HaBE/IEHUX PEKOMEHIALlIH.

Ornsap i 06roBopeHHst

Bub6ip memooy npogpinaxmuku

ma nexipypziunux npoueoyp, wo

3HUMHCYtoms pusuk peyuougy InNX

Jane mutanHs Oyno oOpaHe Il pO3TIALTY,
OCKIJIbKU, HASIBHICTh HAJAMIPHOTO OBOJIOCIHHS — €
dakTopoM pu3nKy po3BUTKY I1X, a mpuCyTHICTH
BOJIOCKIB y MDKCITHHYHI CKJIa/Ll — € OCHOBOIO
etio-narorenesy I1X, 3rimHo 3 domikyaspHO-
peteHmiitHol0 Teopiero. (Steele et al., 2021).
[TutanHs BUIaIeHHS BOJIOCCS Y mamieHTiB 3 [1X
MOXXHA PO3AUIMTH Ha 3 eTamlu: Iepenoneparii-
HE BHJIAJICHHS BOJIOCCS, 1HTpaomepaliiiine Buja-
JICHHSI BOJIOCCS Ta Micisonepaliiiine BUAaIeHHS
BoJIoCCsl. BapTo Takox po3AUTSTH TMTOHATTS «elli-
TSIy Ta «ASHUIALIS». STIIHO 3 BU3HAYEHHSIM,
JETIAisS — BUJAJICHHS JIMIIC HAAIMIKIpHOI 4Ya-
CTHHH BOJIOCHHH, TOOTO TiJIa BOJIOCKA, HATOMICTb,
JETISALisA — BUIAAICHHS BOJIOCCS 3 pyHHYBaHHAM
foro mimmkipHUX CcTpyKTYp (Mezin-Sarbu &
Wohlrab, 2023). llogo nmepemomnepariitHoro Bu-
JAJICHHS BOJIOCCS, [IeHd METOJ MOXHA PO3IJIsiia-
TU SIK: @) OKpEMUH He XIpypriuvHui crociod Ji-
kyBaHHs [1X; 6) eranm miAroToBKU XipypriyHOro
BTpyuanHs. [li eranu BigoOpaxkaroTscs 1 B P1 Ta
P3. B P2 pexoMeHalii cToCcyrThCs 3aCTOCYBaH-
HSl eMUIALIHNHUX METOJIB B MicIsonepaniiHoMy
nepiogi. IHTpaomepamiiina aeniisiist pPoO3TIis-
JAETHCS ICSIKUMU aBTOPaMU SIK BaXKIMBUN €Tall
OTIEpAaTHBHOTO BTPYYaHHS, IO 0OOB’S3KOBO BH-
KoHyeThes Xipyprom (Immerman, 2021). Iicus-
orepariiiHe BUIaJICHHS BoJoccs (30Kpema, BiJlo-
Opaxene 1 B P2) — nutanHs, sike Ma€ HalOLIbLITY
KUIBKICTh myOuikariii. Ha cborogHi, oCHOBHUM
METOJIOM ITiCIIIONEPAI[ifHOTO BHIAJIEHHS BOJIOC-
Cs € Jla3epHa eMmuIIis, Mo 3a0e3levyye JTOBro-
tpuBanuii epekrt (Halleran et al., 2018). TexHiu-
Hi 0COOJIMBOCTI MPOLIEYPH Ta TEXHIYHI aCTIEKTH
BUKOPHCTAaHHS OKPEMHX THIIIB JIa3epiB JJIsl elli-
TSI AeTanbHO PO3NISIHYTI B P1.

Bubip MeTony JiKyBaHHS Ta OLliHKA HOTO He-
0OX1JTHOCTI JuTsl O€3CUMITOMHUX MTOHITAITBHAX

kict (BIIK)
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Tao. 1. [TopiBHSIHHS KITHIYHAX HACTAHOB II0/I0 BUOOPY METOAY MPOQIIAKTUKY Ta HEXIPypPriuHUX
MPOIIEAYD, IO 3HUKYIOTh PU3UK PELUIUBY

The American Society of Colon and
Rectal Surgeons’ Clinical Practice
Guidelines for the Management of
Pilonidal Disease (2019)(Johnson et
al., 2019)

Consensus statement of the
Italian society of colorectal
surgery (SICCR): management
and treatment of pilonidal disease
(2021)(Milone et al., 2021)

German National Guideline on the
management of pilonidal disease
(2020)(Iesalnieks et al., 2021)

BunmaneHss Bojgoccs 3 MiDKCITHHIHOT
CKJIQJIKU Ta HABKOJIHUINHBOT IIKIPH 32
JIOTIOMOTOFO TOJIHHS 200 J1a3epHOoi
STl MOYKHA BHKOPHCTOBYBAaTH
IUISL SIK TOCTPOT, TaK 1 XpOHIYHOT
¢dopmu [1X six ocHOBHHEI 200
JIONATKOBUH JIIKYBAJIBHUM 3aXi]I.

OrriHKa peKoMeHallii: ciadka.

PexoMenaris Ha OCHOBI HEAKICHUX
nokasis, 1C.

Bupanenns Bonoccs 3
MDKCIIHAYHOT CKIaIKHA MOXKE
OyTH KOPHUCHUM SIK JOJATKOBE
TKYBaHHS IiCIIS BUAATCHHS
ninoHiansHOi KictH (1C)
3asBa KoMicli: mamieHTam i3
HaJIMIpHIM OBOJIOCIHHAM
PEKOMEHTYEThCSI
TmicnsonepaiiHa eminsiis.

3 ypaxyBaHHSM BiJICyTHOCTI
JOCTOBIPHUX JIAHUX, ODIIHHY
PEKOMEHIAIIIFO II10/I0 3aCTOCYBaHHS
TiCIsSIoNIepaIliifHo1 1a3epHOT
JETIUTALT TaTH He BIATOCH.
JlazepHy AeMiIAIiI0 MOXKHA OKPEMO
PO3TISLIATH K MPOQIIAKTHKY
PEUMANBIB Y MOJIOJMX TAIi€HTIB i3
O0TSDKEHHM CIMEHHHMM aHaMHE30M
i3 pelrIBaMy 3aXBOPIOBAHHSI.

PiBeHB 1OKAa30BOCTI: HU3BKUI

BIIK — naiiuacriiie € KJIIHIYHOO 3HaX1IKOO,
HasIBHICTH SIKOIO BCTAHOBIIIOETHCS MPHU MPOKTO-
JIOTIYHOMY OIVISIAI MAll€HTa 3 MPUBOAY IHILIOL
NepuaHaIbHOI IaTOJIOT1i 00 mij Yac MpoBeIeH-
Hs pyTuHHUX npodonisiaiB. BIIK xapakrepusy-
€ThCA HASBHICTIO MOpPQONIOTiYHOrO0 cybcTpary
3aXBOPIOBaHHs (HalyacTille — HasIBHICTh Iep-
BUHHHMX HOPMIIEBUX OTBOPIB), MpoTe Oe3 Kili-
HIYHUX IPOABIB, 5Kl nmoMivae namieHt. B P1 Tta
P2 BincyTHI pexkomeHalii 100 JIIKYBaJIbHOI
taktuku npu BIIK, B HaBeneHux raujjaitHax
BIIK He BUOKPEMIIIOETHCS B OKpEMY KaTeropito.
B P3 BIIK — € okpeMuM NUTaHHAM, XipypridyHe
JIKyBaHHS IIPHU SIKOMY HE peKoMeHayeTbes. He
pPEeKOMEHIYI0ThCsl XipypriuHe JikyBaHHsa BIIK
1 y HU3LI HAyKOBUX POOIT, HATOMICThH 3aIPOIIO-
HOBaHa O4YiKyBajJibHAa TAKTUKAa Ta peTebHa TIi-
rieHa KpUKOBO-KYNPUKOBOI Ta INEpHAHAIBHOI

nustHoK (Choy & Srinath, 2019; Walker et al.,
2023).

Bué6ip memooy xipypziunozo nikyeanus

ona peyuouenoi popmu 11X (PIIX)

[Muranns mikyBanns PIIX € omnum 3 Haii-
OB AUCKyTaOenbHUX y BUOOPI 3arajibHOi CTpa-
terii mkyBaHHs [1X. Cy4yacHi ysBIeHHS OO Jii-
kyBaHHs PIIX 3acHOBaHi Ha 3MEHIIEHHI CTYIIEHIO
XIpyprigyHoi arpecii, 3MEHLIEHHIO XIpypri4HOi
TpaBMH, 3MEHILIEHHIO KUIBKOCTI IHIB mepely-
BaHHS Malll€eHTa B CTAI[lOHApl Ta MPUILIBU/IIICH-
HIO TIOBEpHEHHs marfienta 1o pobortu (Velotti et
al., 2019). Takuii migxia BinoOpakeHUH, HepiI
3a Bce, y P1 ne 3ampornoHoBaHe BUKOPHCTaHHS
HEHATsHKHUX METONUK (OLIbIl TpaBMaTHYHUX),
miciisi Hee(eKTUBHOCTI 3aCTOCYBaHHS MOXIIUBO-
IO CIIEKTPY MiHi-1IHBa3UBHUX MOKJIMBOCTEH JIIKY-
BaHHs [IX. B P1 ta P2 Haronomyerscst Ha HE0O-

Ta6. 2. [TopiBHAHHS KJIIHIYHUX HACTAHOB LIOJI0 METOY JIIKyBaHHS Ta OLIHKH HOTro HEOOXiAHOCTI
i BIIK

The American Society of
Colon and Rectal Surgeons’
Clinical Practice Guidelines for
the Management of Pilonidal

Disease (2019) (2021)

Consensus statement of the Italian
society of colorectal surgery
(SICCR): management and
treatment of pilonidal disease

German National Guideline on the
management of pilonidal disease (2020)

Pexomenmarii BincyTHi.

Pexomennarii BiacyTHi.

Hemae moxka3ziB 11t mpohiTaKTHIHOTO
JIKyBaHHS TAIIE€HTIB 3 0€3CUMITTOMHAM
nepeOiroM 3aXBOpIOBaHHS.

PiBeHb 10KAa30BOCTI: HU3BKHUI
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Tao. 3. [TopiBHSIHHSA KIIHIYHUX HACTAHOB II0/I0 METOJIIB XiPYPriYHOTO JiKyBAHHS

permauBHOI hopmu [TX

The American Society of Colon and Rectal
Surgeons’ Clinical Practice Guidelines for
the Management of Pilonidal Disease (2019)

Consensus statement of the Italian
society of colorectal surgery
(SICCR): management and
treatment of pilonidal disease (2021)

German National
Guideline on the
management

of pilonidal disease (2020)

OmneparueHi crparerii npu PIIX noBuHHI
PO3PI3HATH HASBHICTH TOCTPOTO abcIecy Ta
XPOHIYHOTO 3aXBOpIOBaHHsI. JIJIs1 TiKyBaHHS
PIIX MoxyTh OyTH ITOKa3aHi MPOICIypH Ha
OCHOBI KJTaNTeBUX (HEHATSHKHUX ) METOIHIK,
SIKIIO TIOTIEPEIHI MicIieBi BUCiYeHHS a00
YHCIICHHI IPeHaXHI Ta MaJIOIHBa3UBHI
METOJIMKH He Oyr e(eKTUBHUMHU.

CTymiHb peKoMeH/aIlii:

CHJIbHA PEKOMEH/IAIIisl HA OCHOBI JIOKa3iB
HHU3BKOI sikocTi, 1C

JlikyBanns PITX ananoriune 10
npe3enTaiii “de novo” (1C).

BuCcHOBOK €KCIIEPTHOI rpyIu:
Xipypriuni npouenypu mpu PITX
HE BIJIPI3HAIOTHCS BiJl TAKUX, 10
3aCTOCOBYIOTHCS TIPH MEPBUHHIN
I1X. HaBiTp y BUIIQIKy PELIUIUBY,
XipyprigHe JiKyBaHHS Mae OyTH
aJlanToBaHe JI0 KOYKHOTO TaIli€HTa.

Pexomenparii BincyTHi.

X1HOCTI 4iTKO1 tudepentrialii popmMu pernuanBy:
y BuDsAal noHiganpHOro adcuecy (ITA) abo
Kictu. Take MojaoKeHHs 3yMOBJIEHE THM, 110 Ha-
aBHICTB [IA € He0OX1AHICTIO JTIKyBaHHS MaIli€HTa
3a aJITOPUTMOM JIKBiJalii ToCTpOro rHiitHOro 3a-
MaJICHHS, IO € MPOTUIIOKA30M ISl BHKOPUCTAH-
HSl OKpEMHX BUJIB XipypriuHoro JjikyBaHHsa [1X
(3oxpema, kianteBux metonuk) (Hosseini et al.,
2006). B P2 naronomyetscs, mo nuranasa PITX
€ 1HAUBIAYaJIbHUM 1 Ma€ OyTH aJalTOBAHUM JI0
KOXKHOTO KOHKpeTHoro mauieHta. B P3 Biacyt-
HI KOHKPETHI PEeKOMEHJalli 1010 TaKTUKU MPU
PIIX, npore, po3misg OKpEeMHUX BUAIB Xipyprid-
HOTO JIIKYBaHHS Yy TEKCTI TaijJIaifHy BiJIIIOBIa€
3araJlLHUM peKOMEHJallisiM HaBeeHUM y P2.

BucHoBku

JliarHOCTUYHO-JIIKYBaJIbHI cTparerii, Mo Bi-
noOpakeHi y kiiHIYHMX HactaHoBax (P1, P2, P3)
3aCHOBaHI Ha JOKa30Biil 0a3l Ta aHami3l JaHUX
JOCIIJKEHDb MTpoBeeHUX y cdepi mikyBanHi [1X,
II0 3YMOBIIOE€ HAsBHICTh CYTHICHOI KOpesLii
MDK PEKOMEHJAIISIMHU, 5Kl CTOCYIOTHCS BHOOPY
MeToy NpOQiIaKTUKUA Ta HEXIPypriyHUX IMpo-
LHeayp, O 3HIKYIOTh PU3UK pernuausy 11X, me-
TOAy JIKyBaHHSl Ta OIIHKM HOTO HEOOXiITHOCTI

s BIIK, metoziB Xipypri4yHOro JiKyBaHHS pe-
uuauBHOi Gopmu [IX. Jleski BIIMIHHOCTI MIXK
KJIIHIYHUMHM HACTaHOBAaMH, Ha Hally JyMKY, 3y-
MOBJIEHI PI3HOI0 (POPMOIO 3arajibHOi CTPYKTYpH
KOHCEHCYCIiB Ta BUOOPOM OCHOBHHUX IHTaHb, 110
YTBOPIOIOTH TEPEITiK B HUX 3araJbHUX TTOJIOKEHb.

DiHaHCyBaHHA

Jane nocmiKeHHs] He OTPUMAJIO 30BHINITHBO-
ro (piHaHCYBaHHSI.

Konduiikr inTepecis

ABTOpH 3aCBIIUYIOTh BIJICYTHICTh KOH(ITIKTY
IHTEpECIB.

3roaa Ha nmyOJjikaniro

Yci aBTopu 03HalOMIIEH] 3 TEKCTOM PYKOITUCY
Ta HA/IaJIK 3Oy Ha WOTO MyOIiKaIlio
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Pilonidal disease: comparative analysis of leading professional organizations
clinical guidelines

Byk Pavlo, Bilianskyi Leonid, Burka Anatolii
Bogomolets National Medical University, Kyiv, Ukraine

Abstract: pilonidal disease is an inflammatory disease that is most often localized in the sacrococcy-
geal area and is characterized by the formation of a cyst or abscess with the possible secondary formation
of fistulas. Pilonidal disease is a fairly common disease, according to individual studies, the incidence
ranges from 26 cases per 100,000 people (USA) to 48 per 100,000 people (Germany). Men are three
times more likely to suffer than women. Most often, the disease manifests itself between the ages of 18
and 30. The risk factors for developing the disease are: excess weight, increased hair growth, chronic
trauma to the sacrococcygeal area and anatomical features of the gluteal cleft (its shape, depth, configu-
ration). The occurrence and development of the disease in persons of working age often leads to a sharp
decrease in work capacity and quality of life. There is still no single, generally accepted classification of
pilonidal disease in the world. Today, there are 3 clinical guidelines created by professional associations
(USA, Germany, Italy), based on the principles of evidence-based medicine. The purpose of the study is
to perform a comparative analysis of the main points of the clinical guidelines of leading professional or-
ganizations (German National Guideline on the management of pilonidal disease, The American Society
of Colon and Rectal Surgeons' Clinical Practice Guidelines for the Management of Pilonidal Disease,
Consensus statement of the Italian society of colorectal surgery: management and treatment of pilonidal
disease) regarding the clinical-diagnostic approach and the choice of optimal treatment tactics for pa-
tients with certain forms of pilonidal disease. In the study, a review and comparative analysis of literary
sources from the scientific databases of medical literature PubMed Central (U.S. National Institutes of
Health's National Library of Medicine), ScienceDirect (Elsevier publishing house), Wiley online library,
Springer Link, Cochrane library, materials of the 3rd International Pilonidal Conference ( 2023, Copen-
hagen, Denmark) and clinical guidelines of specialized organizations of the USA, Germany and Italy.
The following issues of diagnosis and treatment of diseases are selected for comparative analysis: choice
of prevention method and non-surgical procedures that reduce the risk of disease recurrence; choice of
treatment method and assessment of its necessity for asymptomatic pilonidal cysts, the choice of a surgi-
cal method of treatment for symptomatic pilonidal cysts, the choice of a method of surgical treatment for
a recurrent form of PC. According to the performed analysis, it can be concluded that the diagnostic and
therapeutic strategies reflected in the clinical guidelines are based on the evidence base and the analysis
of research data conducted in the field of treatment of pilonidal disease, which leads to the existence of an
essential correlation between the recommendations related to the choice of a method of prevention and
non-surgical procedures that reduce the risk of recurrence of the disease, the method of treatment and
assessment of its necessity for the asymptomatic form of the disease, methods of surgical treatment of the
recurrent form of the disease. There are differences between clinical guidelines due to varying general
consensus structures and main questions chosen to

form a list of general provisions. Copyright: © 2024 by the authors;
licensee USMYJ, Kyiv, Ukraine.

Keywords: analysis, classification, prevention This article is an open access
y SIS, P article distributed under the terms
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HayKOBe OﬁrpyHTYBaHHﬂ KOHIENTYaJdbHUX Hal'[pﬂMiB PO3BUTRY
CHCTEMH JOHOPCTBA TA TPAHCILIAHTALII OPraHiB B perioHax YKpaiHu
KostyHn I'aBpuito!, Kanwpa OJiekcanap’

! lepxaBHa ycranoBa «IHctutyT cepus MO3 Vkpainmy», Kuis, Ykpaina

? HamionanpHuit Meaununuii yHiBepeuteT iMeni O.0. boromonsiis, Kuis, Ykpaina
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Kovtun Gavrylo
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AHnomauisa: KonyenmyanoHi HanPAMU po36UMKY 0y 0b-aKoi cucmemu—ye CyKynHicmo HaUBANCIUGTUIUX
efleMeHmie meopii, Cy4acHux no2iadié Ha yio npoodiemy, GUKIA0eHa Y NPULHAMHIL Npakmuyi Gopmi.
Haiibnuxcui poxu 6 Vkpaini 3’seunacs 3akoHooasua 0a3a, KA 00360158€ Op2aMizy8amu npoyec
mpancnianmayii opeanie. Ane HACIIOOK NPOSPECUBHO20 PO3GUMK) 3AKNAOI8 OXOPOHU 300P08 5 ICHYE
nompeba 6 opmyeanHs onmumanbHoi Mooeni 0OHOpPCMEa ma MpAaHCnIaHMayii opeanie i MKAHUH 8
Hawil Oepycasi. OCHOBHUMU NOZUYIAMU, HA SAKI NOMPIOHO 36epHYMU VBAZY, € CAAOKUL PO36UMOK
Mepedci peciOHANbHUX 3aKAA0ie 0XopoHu 300poe’s (303), wo 3a0iaHi 6 opeanHit mpaHcnianmayii,
He3a008ibHaA 6a306a Ni020MOBKA NiKApie-ghaxieyie Ok MPAHCHAAHMAYIUHOT 0ONOMOU, HU3LKULL
pigenb 3a0080/1eHOCMI HACEeHHA OAHUM 8UOOM MeOUYHOi donomozu. Y 38 3Ky 3 YUM, AKMYaibHOK
npooOIeMOI0 GIMYUZHANHOI cUCeMU MPAHCHIAHMAaYii 0peanie € HeoOXiOHiCMb nepexody ii Ha npocpecusHi
Mooeni po3sumky, AKI 3a0e3neuyloms cmpyKmypHy egexkmugnicms cghepu mpancnianmonoeii. Hamu
nOCMALeHo 3a Menty 0OIPYHMY8amu KOHYenmyauibHi nioxoou 00 hopmysanHs mooelni peioHanbHOT
cucmemu OOHOPCMEA MaA MPAHCHIAHMAYIl opeawis. [ 00csieHeHHs NOCMAgieHoi Memu y pooomi
BUKOPUCTAHI 3A2ATIbHOHAYKOBI Memoou aHANi3y, CUHMe3Y, V3aealbHeHHS, iHmepnpemayii HayKo8ux
OQHUX, @ MAKONC CUCMEMHUU [ CMPYKMYpHO-@hyHKYIoHanbHUll nioxoou. Konyenmyanvhi nioxoou
po3poobneni 8ionosiono 0o Kowcmumyyii YVkpainu, 3aKoHie ma iHWUX HOPMAMUBHO-NPABOBUX AKMIE
Vkpainu, 3a2anbHo8U3HAHUX NPUHYUNIE T HOPM MINCHAPOOHO20 NpABa 8 24Jly3i OXOPOHU 300p08 s ma 3
VPAXYBAHHAM BIMUUSHAHO20 MA [HO3EMHO20 00C8I0Y. Y cmammi npedcmasiieni KOHYenmyaibHi Hanpsamu
PO3BUMKY De2iOHANbHOI cucmemu OOHOPCMEA ma MPAHCNIAHMAYIi OpeaHie, y 8ueisioi KOMNJIEeKcy
NPUHYUNIB (810 1AMUHCHKOT «PrINCIPIUmM» —NOYamok, 0CHO8a), W0 JIeHCamby 8 OCHOBI PO3GUMKY CUCTIEMU,
wo posenadaemucs. Peanizayis KonyenmyanoHux Hanpamie npu MoOeno8aHHi Cy4acHoi KOHYenmyaibHoi
MoOelli pe2ioHATbHOI cucmemu OOHOPCMEA Ma MpancniaHmayii opeamie 3abeneuums Qopmyeanus
MEXaHiZMi6 cmpame2iyH020 YNPAeIiHHs, CaHe 3an0pyKoio pO3UMKY Pe2iOHAIbHOT MPAHCNIAHMAYIUHOT
NPAKMUuKY, HAOAHHS OOCMYNHOI UCOKOKBANIQIKOBAHOI MPAHCNAAHMAYIIHOI 0ONOMO2U HACENEeHHIO,
CMano2o CoyianbHO-eKOHOMIYHO20 PO3GUMK) CUCMeEMU HA 00820CMPOK0o8)y nepcnekmugy. /logedeno, ujo
ICHYIOua pe2ioHanbHa cucmema OOHOPCMea ma MpaHcnaAaumayii opeamie € Heoockonanoiw. Pospobneni
IHHOBAYIHI Hanpamu 00 (POpMYBaHHSA KOHYENMYaibHOI MOOeli pecioHANbHOI cucmemu OOHOPCHEd
ma mpancniaHmayii opeauie € npiopumemuumuy 014 ii no6y0osu i marome 6a3y6amucs Ha HAyKo8o
00IPYHMOBAHUX NPUHYUNAX MEOUYHOT NPAKMUKLU.

KurouoBi cioBa: TpaHcIiaHTalis OpraHiB, CHeEIiali3oBaHl 3aKJIaad OXOPOHHU 3I0POB’s, CHUCTEMA
JOHOPCTBA, pehopmMa OXOPOHH 37J0POB’s1.
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Beryn

BuBueHHs 1ocBiny 3apyOiKHUX KITiHIK chepu
TPaHCIUIAHTAIlll OpTraHiB 3aCBIAUYE, 10 iX PO3BU-
TOK MOXKJIMBHUI JIAIIE HA OCHOBI 1HHOBAI[IMHUX
NOCSITHEHb (pyHIaMEHTanbHOI HAayKH, PO3po0-
KM Ta BIPOBADKEHHS y MEIUYHY MPAKTUKY HO-
BUX €(EKTUBHUX OpraHi3alifHUX TEeXHOJOT1’
(Alexander, Clayton & Chadban, 2017).

B Vkpaini 3a ocTaHHI pOKHM BHHIILIA ITiJ1a HU3-
Ka 3aKOHIB, III0 BUMAararTh ONTHMI3allii opraHi-
3alifHUX CKJIaJ0BUX CHCTEMH TpaHCIUIAHTAIli
opraniB. Cepes HUX:

* 3akoH Ykpaiuu Bif 17 TpaBusa 2018 poky
No2427-VIII «IIpo 3acTocyBaHHsS TpaHC-
TUTAHTAIlll aHATOMIYHUX MaTepialliB JFOIU-
HU,

* 3akoH Ykpainu Bij 28 mrotoro 2019 poky
No2694-VIII «IIpo BHECeHHS 3MiH 70 Jesi-
KHMX 3aKOHOJIaBUMX aKTiB YKpaiHU 1I0JI0 3a-
CTOCYBaHHsI TPAHCIUIAHTAIlli aHATOMIYHUX
MaTepiaiB JFOIUHU,

* Hakaz MO3 Ykpaiauin 11.06.2021 Ne1184
«/lesiki muTaHHA OpraHizalii IOCMEpPTHOTO
JOHOPCTBa» Ta psijl iHMKX (3aKoH YKpaiHH
«[Ipo BHECEHHS 3MiH JIO0 JESKHX 3aKOHO-
JAaBYKMX aKTiB YKpalHH 010 3aCTOCYBaHHS
TpaHCIUIAaHTALli aHaTOMIYHUX MaTepiajiB
moauHiy», 2017; 3akon Ykpainm «IIpo 3a-
CTOCYBaHHsI TPaHCIUIAHTAIlli aHATOMIYHHUX
MarepiamiB JroauHI», 2018).

Takox JIOUUTBHICTE PO3POOKH KOHIENTY-
ANTbHUX HAMNPSAMIB YIOCKOHAJICHHS PETiOHAIBbHOT
CHCTEMH TpaHCIUIaHTalli opraHiB YkpaiHu oOy-
MOBJICHA BHCOKOIO TIOIITUPEHICTIO XBOPOO CcHCTe-
MH KpOBOOOIT'Y OHKOJIOTIYHHX 3aXBOPIOBAHb Ta
IHIINX 3aXBOPIOBAaHb, TEPMIHAIBHI CTali AKHX €
MIPUYMHOIO BUCOKOT CMEPTHOCTI.

Tak, 3rifHO TaHUX JEP>KaBHOI CTAaTUCTUYHOT
3BITHOCTI B YKpaiHi Ta ii perioHax TIJTbKH Bif
xBOpoO cuctemu kpoBooOiry (XCK) y 2020 p.
nomepiio 408 163 ykpainuis, a Bupoaosx 2010-
2020 p. Vkpaina Brparmia uepe3s XCK maibxe
4,6 MUTBIOHIB CBOIX MeHIKaHIIB (3BIT mpo 3a-
xBoproBanicte CCC, 2020).

VYnockoHaIeHHS perioHaIbHOT CHCTEMH TPaH-
CIUTAHTAIlll OpTaHiB TaKOX JOIIHHO Y 3B’ SI3KY 31
CTaOKMM PO3BUTKOM MEpEeXi pPEriOHAIbHHUX 3a-
KJIaJ1iB 0XOpoHU 3710poB’s (303) 3aitHATHX OpraH-
HOIO TPAHCIUTAHTAIIIEI0, HE3aJ0BUTLHOIO0 0a30BOI0
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T1JITOTOBKOIO JTiKapiB — (paxiBIiB AJIs TPaHCIUIaH-
TaIiHOI JOMIOMOTH, HU3bKUM PIBHEM 3aJ10BOJIE-
HOCTI HacCeJICHHs JJaHUM BHJIOM MEAWYHOI JOI0-
MOTH. Y 3B’S3KY 3 UMM, aKTyaJbHOIO MPOOIEMOIO
BITUM3HSAHOI CUCTEMH TpaHCIUIaHTAalii OpraHiB €
HEOoOX1IHICTh nepexoAy ii Ha MporpecuBHI MOJEi
PO3BUTKY, sKi 3a0€3MeUyI0Th CTPYKTYypHY e(ek-
TUBHICTH C()epH TPAHCIUIAHTOJIOT].

3 CHCTEMHO-JIOTIYHHUX TO3HIIIA OpraHi3alis
JE€3IaTHAX CUCTEM OXOPOHH 3JI0POB’SI Ta MEINY-
HOT JIOTIOMOTH BUMArae peaiizariii Jep>kaBHO-Te-
PUTOPIAILHOTO TMPUHIIMITY, HA OCHOBI SKOTO 1
MOXJIUBE CTPATETIYHO-TAKTUYHE MOJIEITIOBAHHS.
Bynb-siki KOHIIENTyallbHI MAXOAU MO0 ONTHUMI-
3alii MOZIeTl CUCTEMH MaroTh IPYHTYBAaTHCS Ha
cucreMHo-ictopuyHomy minxoni (Henderson &
Gross, 2017).

Mera

Meta poboTr OOTpYHTYBAaTH KOHIICIITYaJIbHi
HaNpsMH ONTHUMI3AIlil perioHaIbHOI CUCTEMH J0-
HOPCTBA Ta TPAHCIUIAHTAIlll OpPTaHiB.

Marepiaau i MeToIu

Jlis JOCATHEHHS OCTaBJIEHOI METH Y POOOTI
3aCTOCOBYBAJIUCS 3arajlbHOHAyKOBI METOIU aHa-
T3y, CHHTE3Y, y3arajibHEHHs:, IHTepIIpeTalii Hay-
KOBHX JITAaHHX, a TAKO)K CUCTEMHHH 1 CTPYKTypHO-
(byHKLIOHATBHUNA TAXOIH.

KonnenrtyanpHi miagxoau po3poOieHi Bij-
noBigHO 10 KoHctutyiii YkpaiHu, 3akoHIB Ta
IHIIMX HOPMAaTHBHO-IIPABOBUX AakTIB YKpaiHH,
3arajbHOBU3HAHMX MPHUHLMIIB 1 HOPM MIDXKHa-
POZHOIO IpaBa B raaxy3i OXOPOHH 3/10pOB’s Ta
3 ypaxyBaHHSM BITYM3HSHOTO Ta 3apyOi’KHOTO
JOCBIY.

Jana poGora € pparMeHTOM HayKOBO-10CIi/]I-
HO1 pobOotu Kadenpu.

Pesynbraru

3a JaHuMU, OTPUMAHUMHU HaMU 3 OIVISLY Bi-
TYM3HSHUAX JDKEpeN Ta BIACHHUX JOCIIIKCHb,
ICHyIO4Ya perioHajbHa CHUCTeMa JOHOPCTBAa Ta
TpaHCIIaHTaIlli Opra”iB HeIOCKOHANA 1 1€ Mij-
TBEPUKYETHCS THM, I110:

— HOpMAaTHBHA JOKYMEHTAllis, 10 perjlaMeH-
TY€ MOPAAO0K IOHOPCTBA Ta TPAHCIUIAHTALII{
OpraHiB, HE IOBHICTIO pO3pO0JIeHa;

— JIil04a perioHanbHa Mepeka yCTaHOB TPaH-
CIUIaHTalii He CTPYKTYypOBaHa, €KOHOMIY-
HO, COIIaJIbHO Ta MEIUYHO HE e(heKTUBHA,
110 3YMOBJIIO€E ii BUCOKY 3aTpaTHICTb;
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— perioHajbHa CUCTEMa JOHOPCTBA Ta TPaH-
CIUTaHTAIlii OPTaHiB HE Ma€ OpraHi3aliiHIX
MeXaHi3MiB, 0 KOOPAUHYIOTH MisITbHICTh
6a3oBux 303 Ta perioHalbHUX LEHTPIB
TpaHCIUIAHTAIlli, PO3MOALT O0CATIB MEIUY-
HOI JOMOMOTH, KPUTEPIIB OI[IHKU SKOCTI
JKyBaJIBHOT pOOOTH, 110 3HUKYE pe3yibTa-
TUBHICTB Ii MEIUYHOI MiSIILHOCTI;

— TexHiuHe ocHameHHs 303, 1mo HagalTh
TpaHCIUIAaHTAIlIHY JTOTIOMOTY, HE BIJIMOBI-
JIa€ CY9aCHUM MEIUKO-TEXHOIOTTYHIM TIPO-
1ecaM Ta MiAJsrae J0yKOMILIEKTYBaHHIO,

— BiO3HAYA€THCI HENIAIOTOBJIEHICTH JIiKa-
piB-aHECTE310JI0TIB Ta HEBPOIMATOJIOTIB JI0
y4acTi y Opurajgax moao BUIYyYEHHs JO-
HOPCHKUX OpraHiB;

— oIuUlata Tpali MEAWYHUX TMPaIliBHUKIB
HU3bKa Ta He 3a0e3neuye MaTepianbHOI 3a-
I[[IKaBJICHOCTI MEIMYHUX KaJIPiB;

— CHCTeMa MIiJATOTOBKH KaJpiB 3 TpaHCIUIaH-
TOJIOTIi MOTpedy€e MOIEepHi3aIllii;

— 3HaAYHA YaCTHHA HACEJIEHHS HE Ma€ JOCTar-
HBOI 1H(oOpMaIlli Mpo JOHOPCTBO Ta TpaH-
CIUTAHTAIIFOOPTaHIB;

— HaBITh JIIKapi, 3TiTHO 3 MPOBEIACHUM COIli-
OJIOTIYHUM HOCIIIHKEHHAM, HEOTHO3HAYHO
CTaBJIATHCA JIO JOHOPCTBA;

— moHaza 70% 3 onuTaHUX HaMH JIiKapiB BBa-
JKAIOTh, 0 B YKpaiHi icHye mpoOiema He-
CTavi JOHOPCHKUX OPTaHiB ISl MEPEeCaIKu
BCIM, XTO ii moTpeodye;

— 3Ha4YHA YaCTWHA OMMTAHMUX JIIKapiB BBaXKa-
I0Th, 1110 B YKpaiHi I TOPATYHKY JKUTTIB
JoIeH MOTPiOEH PO3BUTOK CUCTEMH TpaH-
CIUTaHTAIlii OpraHiB Ta TKAaHUH.

Po3po0Oka koHIeNTyaapHIUX HAPSIMIB PO3BUT-

Ky CHCTEMH TPaHCIIAHTAIlli OPTaHiB y perioHax
VYkpainu 37iiicCHIOBaNacs Ha MiACTaBi (akTiB, 110
JOBOJSTH AOIUIBHICTh TA BKa3yIOTh HAPSIMH PO3-
BUTKY Cy4YacHOi MOJEINi perioHajJbHOI CHUCTEMHU
JIOHOPCTBA Ta TPAHCIUIAHTAIII] OpPraHiB Ta IPyHTY-
Bajiacs Ha MPUHIIUIAX K HAYKOBO OOTPYHTOBAHHMX
MOJIOKEHHSX, IO IHIIIIOIOTh PO3BUTOK KOHIIETI-
TyaJbHOT MOJIEJTi JOHOPCTBA Ta TPAHCIUIAHTAIIIT.
MeTta KOHIIETITyaJbHUX HANpPSIMIB — OOTPYyH-
TYBaTU CYKYINHICTh OpraHi3allifHUX 3aXxoAiB
1010 OMTHMI3aIii poOOTH PETiOHAIBHOI CHCTE-
MU TPaHCIUIAHTAaIli, SIK1 CIIPUATUMYTh PO3POOIT
Cy4YacHOI perioHaabHOI (PYHKIIIOHAIBHO-OpTraHi-
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3ariifHOI MOZeN JOHOPCTBA Ta TPaHCIUIAHTALIT
OpraHiB.

KoHuenrtyanpHi HampsMu JOTICTHYHO TMpPE-
CTaBJICHI SIK CYKYITHICTb, 1[0 CKIAAA€ThCS 3 B3a-
€MO3QJIKHUX MPUHIUIIB, IO JEKaTh B OCHOBI
CHUCTEMH, SIKa PO3IVISIAETHCS, 1 IKUMH Tpeba Ke-
pyBarucs pu po3poOIii MOAEi.

Buxoasiuu 3 MOHATTS CHCTEMU, OTHUAM 13 TIep-
[I0YEepProBUX 3aBAaHb B OOIPYHTYBaHH1 KOHIIETI-
TyaJIbHUX HAMpsSMKIB PO3BUTKY PETiOHAIBHOI
CHCTEMH TpaHCIUIAHTAIlli € YiTKe BU3HAYCHHS
OCHOBHHUX IPHUHIIUITIB 1HIMIIOIOYUX OpraHi3aIiio
CydyacHOi perioHambHOi CHCTeMH JIOHOPCTBAa Ta
TpaHCIUTAHTALlil OpraHiB.

OOroBopenHns

[Tpu oOrpyHTYBaHHI IPUHIUIIIB MH BPaXOBY-
BAJIM aHAJI3 CBITOBUX Ta BITYM3HSHUX HAYKOBHX
JOKEpeT MO0 PO3BUTKY CHCTEMU TPaHCIUIAHTA-
uii opraHiB, (GaKTUYHUI CTaH YMHHOI CHUCTEMU
TpaHCIUIaHTAaIlli B YKpaiHi.

Jlo OCHOBHMX MPUHIIMITIB 1HIIIOIOYUX Opra-
Hi3al1li0 CYy4acHO1 PEeriOHAIBbHOI CUCTEMHU JOHOP-
CTBa Ta TPaHCIUIAHTAIlil OpPraHU BiTHECIH TaKi:

B IOCTIMHE BJOCKOHAJICHHS 3aKOHOJIABYOI,
HOPMAaTHUBHO-TIPABOBOI 0a3u, YCYHEHHS pe-
aJbHUX CYNEPEYHOCTEH; MPUHHSITTS HOBUX
3aKOHIB Ta BIJCYTHIX KEpIBHUX JOKYMEH-
TiB, MiIBUIIEHHS €(PEKTUBHOCTI JAepPKABHO-
TO KOHTPOJIIO Ta HATISY, BIOPSIKYBaHHS
HOPM JIIIeH3yBaHHA, JEep)KaBHOI peecTpa-
ii, akpeawTamii, JEepKaBHUX EKCIIePTH3
Ta IHIIKUX (HOPM AEPHKABHOTO PETYIIOBAHHS
aJIMIHICTPaTUBHOTO XapaKTepy;

B Oprasi3amilo €IMHOI PerioHaJbHOI CHCTe-
MU JOHOPCTBA Ta TPaHCIUIAHTALlli OpraHiB
y CKJaJi CTpaTeriyHUX pEriOHaJbHUX Ta
OTIEPaTUBHO-TAaKTHYHUX OazoBux 303 3
YITKOI0 CTPYKTYypH3alli€ro iXHIX (QYyHKIIH,
BUIUIEHHSAM iX SKICHHUX Ta KUJIBKICHHX Xa-
PaKTEPHUCTUK 3 MOCUJICHHS YMPaBIiHCHKOI
CaMOCTIHHOCTI KepiBHUKIB, 3 BUKOPUCTaH-
HSIM €JICMEHTIB Cy4acHOTO MEHEIKMEHTY,
CTPATETIYHOTO IJIAHYBaHHS;

N ONTUMI3AII0  AJMIHICTPAaTHBHOI  Opra-
Hi3amii Ta YHOpaBIiHHSA, KOOpPJIUHAIIS
nisibHOCTI MK 6asoBumu 303 Ta peri-
OHAJILHUMH  IICHTPaMH TpaHCILIAHTAIIi1
s €(DEKTUBHOTO BHUPIIIEHHS 3aBIaHb
JKyBaJIbHO-/11arHOCTUYHOTO MPOIIECY;
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B JJOTPUMAaHHS IOPUIUYHUX OOOB’SI3KIB, Tie-
pendayeHuXx HOpMaMHU IOBEIIHKH CYO’€K-
Ta ynpaBiiHHsa. Hacammepen ropuaudHuii
000B’s130K Mae OyTH CIIPSIMOBaHMN Ha 3a-
JIOBOJICHHSI Cy0’€KTUBHUX IPaB KEPOBAHO-
ro 00’€eKTa, o Ma€ rnependayaTu:

— ONTUMAJIBHY YKOMIUICKTOBAHICTh Kepo-
BaHMX OO0’€KTIB, 3TiNHO 3 3aTBEPKEHUM
ITAaTHAM PO3KJIAIOM, Ha MpodeciiHiil Ta
KOHKYPCHI OCHOBI,

— 3a0e3neueHHs poOOYMX MiCIb HEOOX1THH-
MU pecypcaMu Uit e(peKTUBHOTO BUKOHAH-
Hs (DYHKIIIOHAJTbHUX 000B’SI3KiB KOJJIEKTHU-
BY,

— MaTH MOXJIMBICTb KepyBaTh 00 €KTOM Ta
BUPIITYBaTH HEOOX1/THI KOJIEKTUBY COIlialb-
Hi IOTpeOu.

® 3a0e31e4YeHHs T'11HO1 3apo0iTHOT MaTy;

B Yyi1b08y OPIEHMAYI0 YNPAGIIHHA:

— MakCHMAaJIbHE JOCSITHEHHS BIJIIOBIIHOCTI
3MICTY KepYIOUHX BIUIMBIB i3 TOTpebdaMu Ta
3aKOHOMIPHOCTSIMU KEPOBAaHUX 00’ €KTIB,

— ¢dopMyBaHHS HAWOUIBII paIliOHATLHUX Ta
e(DEeKTUBHUX B3a€EMO3B’SI3KIB MK 0a30BH-
MU Ta perioHajJbHUMH JJAHKAaMU CUCTEMH;

— CTBOPEHHSI ~ ONTUMAJbHOTO  CTABJICHHS
rpomajncekocTi Ta 3MI 10 nmoHOpcTBa Ta
TpaHCIUTAHTALlil OpraHis.

W [iABMIIEHHSA €(EeKTUBHOCTI YIPaBIiHCHKOL
JUSUTBHOCTI, CTBOPEHHS CUCTEMHOT'O yIIpaB-
JHHS TPH CIIBHpaIli 3 00JACHOK aJIMiHi-
crpamiero, meauuaumu 3BO periony, pe-
TOHAJIBHOIO CIIY000 CaHITapHOI aBiaii
Ta CaHITApPHOTO TPAHCIOPTY, YCTAaHOBAMH
CyZIOBOI MEJUYHOI €KCIEPTU3U, OpPraHAMU
MpoKypatypHu, ciincrea, JIAl, canitapHoro
aBialli€ro, TMPEJACTABHUKU Ta CIYKUTEN
TpaAULIIHHUX KOH(ECIH.

— Bcmanosenenns cucmemu xommpono ma
00niKy — BU3HAUCHHS BIAMOBITHOCTI YW HEBiJl-
MOBIAHOCTI (haKTUYHOTO CTaHy 00’€KTa, 3B’SI3KY
KepoBaHUX O0O0’€KTiB i3 Cy0’€KTOM YIpaBIiHHS.
Kontponsb Ta 00mik koopaMHaLli Ta B3aEMOAIT Ke-
pOBaHUX 00’ €KTIB 3a/1aHOT METH.

— Onmumizayiro NiKy8aIbHO-0IA2HOCMUYHO-
20 npoyeccy. AIropuTMizallis eTamiB TeXHOJOTIT
TPaHCIUIAaHT — KOOPJAWHAI] JOHOPCHKOTO MPO-
1ecy, 3arpoBaPKEHHS CyYacHHX CTaHIAPTIB Me-
IUYHAX TEXHOJIOTIH Ha BCIX 11 eramnax.
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— Onmumizayito eKOHOMIYHOT CKAAO0801 iKY~
8abHO-0IAZHOCMUYHO20 Npoyecy — TIepexia Ha
¢diHaHCOBE MIaHyBaHHS OpraHi3amii TpaHCIUIaH-
TaIifHOT JOTTIOMOTH Ta yIpaBIIiHHA ii pecypcamu,
NPOTHO3YBaHHS TONHUTY HAa MEIWYHI TOCITYTH,
Y3rO/KEHHSI JIep’)KaBHUX TapaHTid 3 (¢iHaHCO-
BHUM 3a0€3IMEYCHHSIM Ta ICHYIOUOI0 CTPYKTYPOIO.
Bubip kypcy migBUIEHHS KOHKYPEHTOCIIPO-
MO>KHOCTI CHCTEMHU 3 JONOMOTOI0 CKOPOYEHHS
3arajgbHHUX BUTPAT 1 3aCTOCYBaHHS KOHIIEMIIIT 3a-
TaJbHOTO YMPaBIiHHSI, BIOCKOHAJIEHHS BCIX TO-
TOKOBUX TPOIIECIB.

— Pecypcne 3abe3neuenna cucmemu — 4iTKe
BU3HAueHHs 1oTped y pecypcax, BHOYIOBYBaH-
HS JIOTICTUKHU YHPAaBJIiHHS 3allacaMy BUTPATHUX
MaTepiaiiB Ta MEAMKAMEHTIB, BU3HAUCHHS aJICK-
BaTHOTO (hiHAHCYBaHHS MEIUYHUX MOCIYT 3 ypa-
XyYBaHHSIM 1X CO0IBapTOCTI Ta HEOOXITHOTO PiBHS
SKOCTI.

— Onmumizayito Kaoposoi nonimuKu — BIPO-
Ba/DKEHHSI aKTHBHOI TBOPYO-OPTaHi3yIO4oi Jii-
SIBHOCTI 3 peajizallii 3aXo/iB opraHi3amiiHoro,
OCBITHBOTO, €KOHOMIYHOTO, YIPABIIHCHKOTO Xa-
paKTepy, CIpsMOBaHy Ha 3aJ0BOJICHHS MOTPeO
OpraHiB YIpaBlIiHHS y KaJpax IMEBHOI KBaiiQi-
Kamii Ta cmeriami3amii. AKTyaJJbHUM TTOBUHHO
OyTH TiABUINEHHS KBaidikaiii MeIUIHUX TIpa-
IIIBHUKIB Ta arrapary yIpaBIiHHS, eKOHOMICTIB,
IOPUCTIB Ta MEIUYHHUX TICHXOJIOTIB.

— Ingopmayitine 3abesneuenns cucmemu —
HiBUILEHHS PIBHS BUKOPUCTaHHS CYyYacCHHX 1H-
dbopMaIitHuX TEXHOJIOTIH sl KapJUHAIBHOTO
MiBUIICHHS €(EKTUBHOCTI JisSUTBHOCTI perio-
HAJIBHOT (PYHKIIIOHATBHO-OPraHi3aiifHol CHC-
TEMHU TPaHCILJIAHTAllll, BAKOPUCTAHHS HalOUIbII
MEepeIOBUX TEXHOJOTI Ta aBTOMAaTH30BaHHUX
CHCTEM yIIPaBIIIHHS.

Takum 4yMHOM, CUCTEMa JOHOPCTBA Ta TPaH-
CIUTaHTAallli OpraHiB y perionax Ykpainu nepeOy-
BAa€ Ha M0YATKy CBOI'O CTaHOBJICHHS Ta MOTpelye
onrtuMizalii 6ararb0xX opraHizaliifHIX MPOLECiB,
SIKY CITiJ] 3IIHCHIOBATH CUCTEMHO, KOMIUIEKCHO Ta
[iJecnpssMoBaHO Ha 0a3i HayKOBO-OOTPyHTOBa-
HUX TPUHIIMIIB, 3aKOHOJABYO Ha KOPUCTH Hace-
JICHHSI pErioHy.

BucHoBku

JloBeneHo, 1m0 iCHyKOYa perioHajbHa CHCTE-
Ma JIOHOPCTBA Ta TPAHCIUIAHTAllli OpraHiB € He-
JIOCKOHAJIOIO.
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BcraHoBneHo, 1o 3 CHCTEMHO-JIOTTYHHMX
MO3ULINA KOHIENTYyaJbHI HaIlpsIMH PO3BUTKY
perioHajabHOT CHUCTEMM JOHOpPCTBa Ta TpaH-
CIUTaHTAIlil OpraHiB MOXYTb OyTH NpeacTaB-
JICHI HayKOBO OOTPYHTOBaHWMH MPHUHIIUTIAMH,
110 JIEKAaTh B OCHOBI ONTUMI3aIlil CHCTEMH JO-
HOPCTBa Ta TPAHCIUIAHTAIIIl OPTaHiB y perioHax
VYkpainu.

[IpencraBneHi HayKoBO OOIPYHTOBaH1 MPUH-
UM, OKPECITUIIN PAMKH CTPYKTYPHOI ONTUMI3a-
1ii CHCTeMH TOHOPCTBA Ta TPaHCIUIAHTAIlIl opra-
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Cy4YacHOI perioHaJbHOI CHUCTEMHU JIOHOPCTBA Ta
TPaHCIUIAHTAIll OpraHiB y perioHax.
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Abstract: the article is devoted to the substantiation of the conceptual directions for the development
of the system of organ donation and transplantation in the regions of Ukraine. The main principles of de-
velopment are revealed. The basis for the formation of a modern conceptual model of the regional system
of organ donation and transplantation has been laid. Materials and methods. To achieve the goals, the
work used general scientific methods of analysis, synthesis, generalization, interpretation of scientific
data, as well as systemic and structural-functional approaches. Results. Presents the conceptual direc-
tions for the development of the regional system of organ donation and transplantation, in the form of a
set of principles (from Latin principium - beginning, basis) underlying the development of the system un-
der consideration. The implementation of conceptual directions in modeling a modern conceptual model
of the regional system of organ donation and transplantation will provide a model for the formation of
strategic management mechanisms, will be the key to the development of regional transplant practice,
the provision of affordable highly qualified transplant care to the population, sustainable socio-eco-
nomic development of the system in the long term. Conclusions. The developed conceptual directions
for the development of the system of organ donation and transplantation in the regions of Ukraine are a
priority basis for the formation of a modern conceptual model of the regional system of organ donation
and transplantation. The system of organ donation and transplantation in the regions of Ukraine is at
the beginning of its formation and needs optimization of many organizational processes, which should
be carried out systematically, comprehensively and purposefully on the basis of scientifically based prin-
ciples, legislatively for the benefit of the population of the region.

Keywords: Organ Transplantation, Secondary Care Centers, Organ Procurement, Health Care
Reform, Transplantation.
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Anomauia:y cmammiy3aeanbHeHO NUMAHHA NPOQDINAKMUKY PAKY WUTKU MAMKU - HAUNOWUPEHIUL020
3aX80pPIBAHHS, NO8 3aH020 3 ipycom naninomu ntoounu (BIIJI). Ocrhosna mema yb020 00CHiOHCeHHS.
ye y3acanbHuUmu emionocilo paxKy WUUKU MAMKY, 6I03HAYUMU VHIKATbHI MONCIUBOCMI O/ 1020
npoginakmuxu, a makoxc po3pobku ckpuHineoeux mecmie na BIL/I sax € o0y i3 HavlegpexmusHiuux
cmpameeitl. Buguumu six cyyacna diaenocmuxa BIL/I eussnse [JHK abo mPHK E6/E7 y yepsikanorux/
8A2IHANLHUX 3PA3KAX 3 OONOMO2010 MONEKVIAPHUX MEXHON02IU. J{I3Hamuch 4u CKpUHiHe08l mecmu Ha
BIIJI € 6invw yymausumu, Hixe yumono2is abo 8i3yanvHull 027150 3 OYMOB0K KUCLIOMOK K OCHOBHULL
Memoo CKpUHiHey, i Hagimb OLIbU KATHIYHO YIHHULL 0N GUABTEHHS He3HAYHUX YUMOLOTYHUX 3MIH K
2iopuonull mecm. 3a60AKU OemalbHOMY GUGYEHHIO JImepamypHux odcepen, iXHiti cucmemamusayii
ma nioxo0ig 00 upiuenHs npoodremu, 0YI0 BUABIEHO, WO MEXHIYHI ma 1adoPamopHi MONCIUBOCHI
oyoice 0OMediceHi 8 HedOCMAmHbO 00CIY208)8AHUX MICYAX, MOMY JHCIHKU NOBUHHI 001amu B8enuKi
BIOCMaHi ma O00KAIa0amu OesaKux 3ycuib 01 NPOopIIaKmuxu ma NiKV8AHHA PAKY WUUKU MAMKU.
Axmyanvricms 00cniodceHHs 0aHOi namonozii noisieae 8 momy, Wo pax WUlKU MAmKy € cepuo3Hoio
npobaemMoro OXOPOHU 300pP08’sl MA € Yemeepmum 3a NOUWUPEHICINIO PAKOM V JHCIHOK y 8CbOMY C8imi, i
wopoky cmanosums 61u3bko 604 000 nosux eunadkis. A npakmuuna peanizayis NPoecpamu CKpUHiHey
Ha BIIJI mooce 3imknymucs 3 bazamoma npooniemamu, i HeoOXiOHO excumu 3ax00i8 015 NOOONAHHS
yux npobiem 6e3 wWKoou O0nisl GUAGLEHHs 3aX80plo8aHHa. Li 3ax00u Modxcymsb 6KIOYAMU 3MEHUEHHS
yacmomu CKpuHiney 3 eukopucmauuam enobanvnoi cmpameeii BOO3 npononyeanHs CKpumiHeo8ux
mecmig Ha BIIJI y siyi 35 i 45 pokis, 6npo6adicents UCOKONPOOYKMUBHOI MEXHONO02II mecmy8anHs ma
NOKpaujenHss 00Cmyny 00 6a2iHANbHUX CKpUHIH208ux mecmie na BI1JI 0ns j#cinoK y giodaneHux pe2ionax.
Toxpawenns ingpopmayitinoi ocgimu 01 Mux, Xmo He 6axcae npoxooumu 2iHeKo102iyHull 02140. Inuiow
BAICIUBOIO CMPAMERIEID € BNPOBAOINHCEHHA NIOX00Y «Oayuul i TIKVEW» 3 GUKOPUCTIAHHAM NAAM@bopmu
HAOAHHS MEeOUYHOI 00NOMO2U, WO BUMALAE 0OMENCeHUX HABUYOK nabopanmie. Kpim moeo, pospodxa
ma wupoxkomMacuimabHe npoeadicenHs Oinbu cneyugiunux mexuono2ii mecmysanus na BIIJI, sxi €
Habazamo oeulesUMU Mane2uumu y BUKOPUCMAHHI 8 HeIAOOPAMOPHUX YMOBAX, HIHC OOCMYNHI HA OAHULL
MoMenm eapianmu, mMarome 6ymu npiopumemHuMuy 015 3aK1a018, SKi HeOOCMamHbO 00CY208YI0MbCA.
Y moii orce uac icnye HeoOXiomicmb po3pobumu ma po3nouamu 8nPOBAONCEHHS OOCMYNHO20 Md
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JIe2KOOOCMYNHO20 NPOMINCHO20 AO0 6MOPUHHO20 Mechmy 3 ONMUMAIbHOIO Ccheyugiynicmo 0aa
COPMYBAHHS YUl 8I00KpeMIeHH KIIHIYHO Hesadxcaueux ingexyii BI1JI, axi e nompedyoms Ko1bnoCKonii.
Pesynomamu oanozo 0ocnioscenns moxcymos Oymu yikagumu 0Jis 1iKapie nepeuHHol 1aHKU, 2IHeKo102I8,

OHKOJI02I8 ma mepaneemis.

KurouoBi ciioBa: pak mmuiiku, MaTka, npo¢i1akTuKa, BIpyC MaijIoMH JIOUHH, paK, HEOIUIasis.

Beryn

Pak mmiiky MaTK¥ € CEp03HOI0 MPOOIEMOI0
OXOPOHH 37I0POB’SI Ta € YSTBEPTUM 32 IOIIUPEHI-
CTIO PaKOM Y IHOK y BCbOMY CBiTi, IIIOPOKY CTa-
HOBUTH O1m3bKk0 604 000 HOBHX BuUmNaaKiB (Sung
et al., 2021). Ilonax 80% rnobGanpHOTO TATAPS
paKy MIMIKK MAaTKW TPUTIAJae HA KPaiHU 3 HU3b-
KuUM 1 cepenHiM piBaeM goxoay (LMIC) Adpuku
Ha miBaeHb Bijg Caxapu Ta A3ii, e Ha HbOTO TPH-
najaae 6mu3bko 12% ycix pakoBUX 3aXBOPIOBaHb
y kiHok (Mohammed et al., 2016). ¥ 2020 porti
npubnuzno 342 000 cmepreit Oynu cpuYvHEH1
paKOM LIMKWKHU MaTKH, 1110 CTAHOBUTH 7,5% cmep-
TEH, OB s3aHUX 13 paKoM ceper >KiHOK. Maibxe
JIeB’ATh 13 JACCSTH IIUX CMEPTEH TPAIUIIIOTHCS B
KpaiHaxX 3 HU3BKUM 1 CEepelHIM pIBHEM JIOXOMIIB
(Arbyn et al., 2020). 3naHHs eTi0OJIOTI] paKy MIUi-
KM MaTKH TeNep MPONOHYIOTh YHIKaIbHY MOXIIN-
BiCTh 3amoOirtu 3axBoproBaHHiO (Varon et al.,
2023). 11106 ycyHYTH CYTTEBUH TATap 3pOCTaIO-
Y01 HECITPABENTUBOCTI, ITOB’S3aHOT 3 PAKOM IITHIA-
KU MaTk¥, [eHepanbHuii qupexTop BcecBiTHBOI
opranizariii oxoponu 3710poB’st (BOO3) y tpaBHi
2018 poky 3akiMKaB /0 IO0ANBHHUX IiH MI0A0
3alpOBA/KCHHSI CTpAaTerii MOTPIHHOTO BTPYyYaH-
Hs i Ha3Boro 90—70-90 mineit: 1) BaknuHyBa-
™ 90% ycix aiB4ar y Bimi 10 15 pokiB, 2) aBiui
ooctexutn 70% xiHok y Bimi 35 1 45 pokis, i
3) mikyBaru moHaiimenme 90% ycix mepenpa-
KOBHUX Ta PAaKOBHX yTBOPCHb, BUSBICHUX II1/1 4ac
ckpuniary (World Health Organization, 2020).
3a mporHosamu, Iie MPU3BEAE 10 CBITOBOTO MO-
pory 4 Houx BumnajkiB Ha 100 000 xiHOK Ha pIK,
10 BIATIOBiIa€ MOHAA 74 MUTbHOHAM BUMAIKIB 1
nmoHaj, 62 MIIbHOHAM CMEPTEH, SIKUM 3amo0iriu
npotsarom HactymHoro cronitts (Canfell et al.,
2020). Lle cBimuuTh TPO T€, 110 paKy MIUUKU MaT-
KM MOYKHA Maie MOBHICTIO 3amo0irTy 3a J10mo-
MOTOI0 BUCOKOC(EKTUBHOI IEPBUHHOT (BaKI[MHA-
uii nporu BILI) i BropuHHOT (CKpUHIHT) 3aX0/iB
npodinaktuku. Y 2019 poui BOO3 pekomenmye
BHCOKOSIKICHI MPOrpaMH CKPUHIHTY, CIIPSMOBaH1

Ha X1HOK BikoM Bif 30 1o 49 pokiB, HaMpUKIIAT
Bi3yaJIbHUH OIJISAJ] OLITOBOIO KHCIIOTOIO B YMOBAxX
00MEKEeHUX MOXKIINBOCTEeH — Ma30k [lamanikomay
(ITAIT) xoxHi 3—5 pokiB a6o Tect Ha BILJI koxHI
5 pOKiB y TTOETHAHHI 31 CBOEYACHUM Ta €(hEeKTHB-
HUM JIIKYBaHHM IepeapakoBux ypaxens (World
Health Organization, 2019). Ockinbku Hapasi
HOBI1 JJaH1 MiATBEPKYIOTh BUKOPUCTAHHS TECTIB
Ha BILJI ik 0CHOBHOTO CKpHHIHTOBOTO TECTY ISt
BUSIBJICHHS IIepeipakoBuX 3axBopioBaHb (Poljak,
et al., 2023), icHye HaranpHa noTpeda nmolymyBa-
TH OUTBII CHIPUATINBE MaiiOyTHE Ta BUKOPIHUTH
JUCTIPONOPIIT B OXOPOHI 3I0pOB’sl, SIKI MOXYThb
BIUIMHYTH Ha €()EeKTUBHE BIPOBAJKEHHS IbO-
ro BHCOKOE(EKTUBHOTO CKPUHIHTOBOTO TECTY Y
HACeJICHHsI, SIKe HEeIOCTaTHhO OOCIYrOBYETbHCS.
Tomy meit orsin Oyne 30CepeHKeHO Ha BHU3HA-
YEeHHI IIMX BAXJIMBUX MpoOJIeM JUIsl TeCTyBaHHS,
a MOTIM 3aIPONIOHOBAHO €()eKTUBHI CTpaTerii s
HOr0 YCHIIIHOTO BIIPOBAIKECHHSI.

Mera

Jlane nocniykeHHs MPOBEICHO 3 METOIO y3a-
raJbHEHHS eTIOJNOrii paKky IIMHKM MaTKH, Bij-
3HAUEHHs YHIKAJIbHUX MOXJIMBOCTEH NJIs1 HOro
npo(diIaKTUKHY, a TAKOXK PO3POOKU CKPUHIHTOBUX
tecTiB Ha BILJI sk € onHy 13 Halle(eKTUBHILINX
CTpaTerii.

MeTtoau

Buxopucrtano wmeromu  6i6miorpadigHoro
Ta KOHTEHT-aHaji3y JITepaTypH, MOPiBHSIBHO-
TO MiAXOMy Ta CHHTE3Y, a TaKO)X CEMaHTHYHOTO
IpYITyBaHHS BITHOCHO OCOOJMBOCTEH CydacHO-
ro craHy npoOneMu npoiIakKTUKU paKy MIUHKN
MaTKH. YCi JOKyMEHTH, 3HalJIeH1 Ha PI3HOMAaHIT-
HUX o(imiitHux BeO-caiiTax Oyau mpoaHasizoBa-
Hi, a 310paHy iH(opMaIlilo TOPIBHIN 1 3TPyIy-
BaJIH.

Pesyabraru

36’a30K midc sipycom naninomu 1100UHU

ma pakom wiuiKu MamKu

BBaxkaeTbcs, 1m0 mocTiiHa cTareBa Iep-
cucreHmiga nesHux tumis BIIJI € HeoOxigHOIO
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NPUYNHOIO paky mmuiikn matku (Wu et al.,
2023). Cuma 3B’si3ky mixk BIDI indexmii Ta
IJIOCKOKJIITUHHOTO paKy IIMMKU MaTKU BHILA,
HDK 3B’S30K MK KypIHHSM 1 pakoM JIET€HIB
(Okunade et al., 2020). BILJI-indekii, onHaxk,
pifanre moB’s3aHi 3 aJeHOKapLIUHOMaMH HIHHKH
MAaTKH, OCKUIBKH JIMIIE OJIM3HK0 43% BHUIIAAKIB,
SKI CIIOCTEPITaroThCsl y KIHOK BikoM 60 pokiB
1 crapuie, noB’si3aHl 3 iHpekuiero. BII — me
TICHO CIOpIJIHEH1 BIpyCH, sIKI KJlacu]ikoBa-
HI Ta IPOHYMEpPOBaHI BIAMOBIHO 0 IXHHOTO
CEKBEHYBAHHsI HYKJIETHOBUX KHUCIJIOT 1 HOPSAIKY
Biakputts (Okunade et al., 2020). Bigomo, 1o
B moauHu icHye noHaya 200 TumiB BITI (Ma et
al., 2023), npuuomy O6mu3bko 30 i3 HUX Tepe-
JAIOThCS MiJ Yac CTAaTeBOro KOHTAKTy JIO CTa-
TEBUX Opradis, Ae 14 TumniB (kiaacudikoBaHi sIK
KaHIIepOreHu rpynu 1) moB’si3aHi 3 pakoM MINH-
k1 Matkd. [IpuHaliMHi oquH 13 nux tumiB BITJI
MPUYETHUN A0 Maike BCIX BUMAIKIB IJIOCKO-
KJIITUHHOT KapIIMHOMU MWKHKH. BHACTITOK Tpu-
YUHHO-HACIIKOBOIO 3B’SI3Ky 3 paKOM LIMKHKHU
MaTKH Ta Horo nomnepeaankamu iHdexiio BITJI
MOKHA PO3AUINTH Ha HEOHKOTE€HHI Ta OHKOT€H-
Hi tunu BIUJI. Heonxorenni BIIJI BkimtogaroTh
T]IM 6, 11, 42, 43 144, a ouKoreHHi Tnnu — 16,
18, 31, 33, 34, 39, 45, 51, 52, 56, 58, 59, 66 1
68. Bipyc 3a3Buuaii iH}iKye 3puli emiTeniaib-
HI KIIITUHU CIU30BOI OOOJIOHKH IITUMKH MATKH,
YTBOPIOIOUH BIPYCHI YaCTUHKH, SIKI HOPYIIYIOTh
HOPMaJIbHUH KOHTPOJb KIITHHHOTO ITUKITY, BU-
KJIMKAIOYW HEKOHTPOJIBOBAHUM MOJIN KIIITHH,
110 MPU3BOIUTH O TEHETUYHOTO IONIKOIKEH-
Hs1. 3arajioM pO3BUTOK ypa)KE€HHS, ITOB’ I3aHOTO
3 BIJI, BuMarae goctymy Bipycy 10 6a3aIbHOTO
mapy emiTelNiio MiCJsl TOro, SIK emTeTialbHuN
6ap’ep Oyno mopymeno (Peng et al., 2023). Bu-
siBieHHsT oHKoreHHO1 BIIJI-indexmii B mmidri
MaTKH € HeOOX1THUM, aJie Moke OyTH HeJloCTaT-
HIM Uit po3BUTKY paky (Quinlan et al., 2021).
Tomy HasiBHICTH (DaKTOPIB SIKI 3MIHIOIOTh 37aT-
HICTb XKiHKM HiBenoBatu Bipyc (Okunade et al.,
2020), sSK-0T TeHeTUYHA CXWIBHICTh 1 IMyHHUH
CTaTyC JIONWHU, BU3HAYATHUMYTbh, YU Yy JKIHKH
HE pO3BUBAEThCA pak mmiiku Matku (Gargiulo
et al., 2023). /o npuknany, reHeTUYHI Bapiamii
tuniB BIUI, iHdexIis 611bI1 HI’K OJHUM THIIOM
onkoreHHoro BIIJI Tta wacTtora moBTOpHOTO 3a-
paXkKeHHs.

ISSN 2786-6661
eISSN 2786-667X

Ocnoeu sipyconocii BILI

BITJI — 1ie BimHOCHO Mamnuii Bipyc 6e3 000-
JOHKU JiaMeTpoM npubnuzno 55 uM. Koxken
BIpyC Ma€ IKOCAaeIpUYHHUI KarCH, 0 MICTUTh
72 xaricomepu IpUHANWMHI 3 IBOMA KarlCHIHUMH
oinkamu, L1 i L2. KoxeH 13 UX KarcomepiB €
MEHTaMEepPOM TOJIOBHOTO KaricugHoro Oinmka L1
(Kombe et al., 2023). KoxeH i3 ToIoBHUX Bipi-
OHHMX KaIlCUJiB MICTUTh MpUOIU3HO 12 Komiit
JIpYropsiIHUX KancuaHux Ounkis, L2 (Ahmels et
al., 2022). BIJI cknamaeTbest 3 OJIHIET MOJIEKYITH
kinpneBoi apomanioropoi JIHK. T'emom BILJI
CKJIQIAEThCA 3 TPHOX (PYHKIIOHAIBHUX OOJac-
Teu:

1) Hosra xoutponbHa ob6nacts (The long
control region (LCR)), sika Ha3uBaeTbCA «HEKO-
JIYIOUOIO0 PETYJISATOPHOI0 OONacTiO Bropi “non-
coding upstream regulatory region (URR)»,
MICTHTh HaWBUIIMWA CTYMiHb Bapiamii reHoMa
BIUJI. Bin micTuTh OCHOBHUIT TIpoMoTOp p97 pa-
30M 13 MOCIIJOBHOCTSIMU €HXaHCEpa Ta CaiieH-
cepa, K1 KOHTPOJIIOIOTh TPAHCKPHUIILIIO JUJIS pe-
rymsiii perutikargii JIHK;

2) «Panns o6nmacte» (The early region (E))
cknagaeTreea 3 mocimigosHocti E1, E2, E4, ES,
E6 1 E7, K1 KOHTpOJIIOIOTH peIuliKalito Bipycy Ta
MyXJIMHOYTBOPEHHS;

3) «Ili3us obmacts (The late region (L)) xo-
nye cTpykrypHi Outku L1 1 L2 ans BipycHOro
karicuny (Puc.1) (Okunade et al., 2020). HoBwuit
tunt BITJI moBWHEH MaTu HYKIJICOTH]IHI TOCIi-
nmosHocti E6, E7 1 L1, romosnoriuni He Oiibliie
HiX Ha 90% a0 BIAMOBIIHUX TOCIIIOBHOCTEH
Oynb-skux 3 icHyrounx tumiB BITJI (Song et al.,
2024).

Po3pooka ckpuninzoeux mecmie na BIL/T

CKpUHIHT paKy IMUHAKH MAaTKU BKIJIFOUAE TEC-
tyBanHs Ha BIIJI-iHdekiiro Ta monepemKeHHs
paKy MUK MaTKH Yy &K1HOK 6e3 cumntomiB. Konu
CKPUHIHT BUSBIISIE MEPEIPAKOBI YPAXKESHHS M-
KM MaTKH, MOXKHA JIETKO PO3II0YaTH JTIKyBaHHS Ta
YHUKHYTH paxy. Po3poOka CKpUHIHTOBHUX TECTiB
Ha BILJI € oxHi€ero 3 HalleeKTUBHILINX CTpaTe-
riif 60poTs0H 3 pakom muiiku Matku (Okunade et
al., 2020). Jlaboparopna niarHoctuka BIIJI He-
HaJliHa; OJTHAK 3aB/ASKH BUKOPUCTAHHIO MOJIEKY-
nsipaux Texnozorii JJHK BITJI abo MPHK E6/E7
BIIJI moxHa BUSIBUTH B IIepPBiKaJIbHUX/BariHalb-
Hux 3paskax (Dabeski et al., 2019).
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Monekynsapui meronu. Jlns Bussnenns JJHK
BITJI MoxxHa mmupoko KinacugikyBaTH TakKi TeX-
HOJIOT11, SIKI HE MiJalThCs aMmIutidikaii, Taki
SIK TECTHU MPSIMOTO BHSIBIIGHHSI TeHOMA a00 TecTu
30H/a HyKJIETHOBOT KUCIIOTH, 1 Ti, SIKi BUKOPUCTO-
BYIOTh aMIUTi(iKaliio, SIK TpaauliiiHy, Tak i1 B
PEXHUMI pearbHOTO Yacy, JUIsl OTPUMAHHS KOl
JHK. Mertomu amrutiikariii Takox MOXKHA pO3-
JUIMTH Ha TPU Pi3HI TPYIIHU:

l)yinvosa amnnighikayiss — gxa mependadae

aMIUTiiKaIioo  MITbOBUX  HYKJIETHOBHX
KHUCTIOT (HAmpUKIaJ, MOJTIMEpPa3HOTO JIaH-
mrora). Peakiis [1JIP;

2)nocunennsn cuenany — mnependadae Mmocu-

JICHHSI CUTHAIy, CTBOPEHOTO KOXXKHHM 30H-
7I0M, 32 JIOTIOMOT'OI0 TEXHOJIOT1i CKJIaHOTO
ab0 po3raxykeHOro 30H[a; Ta
3)amnnighixayis 30n0a — sika iependavac amii-
midikaiico MOJEKYId 30HIA (HATPUKIA,
mirasna manimroroBa peakimis — LCR). Ha
BinMinHy Bix Mmeroxy BusBieHHs JJHK, rectu
MPHK ineHTn¢ikyoTh ekcripecito OHKOO1I-
kiB E6 1 E7 BILJL, siki peryntoroTb OHKOT€H-
HUW TpoLeC paKy IUHKU MaTku. BusiBien-
Hs ekcripecii onkoreHiB E6/E7 moxe Oytu
OUTBIII KOHKPETHUM 1 KpaIuM MOKa3HUKOM
pu3uKy paky, Hix Tectu JJHK BITJL.

Bbarato momepennix pocnimxens BILI 3a-
3BHYail BUKOPHCTOBYIOTh METOIU aMILTidikarii
HYKJIETHOBOI KHCIIOTH, SIKI JAlOTh pe3ylbTaTH,
noB’si3aHi 3 reHorunoM (Okunade et al., 2017).
[TJIP-anami3u crieniaabHO HAIUICHI Ha JUISTHKU
y reri L1 mnsa Bussnenns [JHK BIUI 6ynb-sxoro
3 14 tumiB BILJI, siki, sik Bi1OMO, CIPUYHHSIOTH
paK MUHKK MaTK{, Yy CmTeMalbHUX KIITHHAX
MIUAKKA MaTKh. BusBieHHs omHOro abo Oynib-
skux komOiHamii nux tumnis BILJI npussene mo
MO3UTUBHOTO PE3yAbTaTy TecTy. AHami3u s
BusiBiieHHs BILJI-indexii Bimpi3HAIOTHCS 3a
CBO€I0 YYTJIMBICTIO Ta TUHOCTEUU(DIYHICTIO, 3a-
JIKHO B1Jl aHATOMIYHOT 0071acTi 3pa3ka, a TaAKoXK
MeToay 300py 3paska (Meites et al., 2021). be3
3HaHHS KOHKpeTHuX Tumi BITJI y 3pa3ky ckpu-
HIHTY 0arato >KiHOK HMPOXOAUTUMYTh HENOTpPiO-
HE CIIOCTEPEKEHHS Ta JIKYBaHHS, OCKUJIBKU Pi3-
Hi Tunu BIIJI HeCyTh pi3HUM pU3MK paK MIMUKU
Matku (Bonde et al., 2020). ImynodepmenTHi
aHaJli3u Ha OCHOB1 BIPYCOINOMIOHMX YaCTHHOK
(VLP) € HaitOinbIn 4acTO BUKOPHCTOBYBAaHHUMH
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ceposioriyaumMu a”amizamu BIIJI; omnak y na-
Oopatopii HEeMae CTaHAAPTH30BAaHUX PEarcHTIB
JUIS IIMX aHaJli3iB, a TaKo)K HEMa€ CTaHJapTiB
JUTsl BCTAHOBJICHHS TIOPOTY ISl IO3UTUBHOTO pe-
3ynpTary. TakuM 4MHOM, CEpOJIOTiuHI TECTH Ha
BIIJI He BUKOPHCTOBYIOTHCSI B KIIIHIYHIM Mpak-
. KpimM TOro, >k0fieH i3 HasiBHUX y MPOAAXKY
Moutekynsipaux TectiB Ha BITJI He mae kimiHiY-
HUX TOKa3aHb Ta J03BOJICHO JJISi BUKOPUCTAHHS
Y YOJIOBIKIB.

Ilposeoennsn ckpuninzoeux mecmie na BIL/T

Cnin BuOpaTu HaWOLIBIN BIAMOBIIHUMA TECT
Ha BIIJI nns BUKOpUCTaHHS B mporpami CKpH-
HIHTY Ha pak HIMMKUA MAaTKU, OCOOIMBO B YMO-
Bax HEJOCTAaTHHLOTO OOCITYroByBaHHS, Ha OCHOBI
PO3MISY TOYHOCTI BUKOHAHHS, KIIIHIYHOI mepe-
BIPKHM, BUTpAT Ta IHIIMX ONEpaLiiHUX 1 Marepi-
QJIbHO-TEXHIYHUX BHMMOT, TaKHX SIK YNpPaBIiHHS
nocTaBok 1 30epiranss. Ilpsime BusiBnenns JJHK
BIUJI y nepBikaspHuX a00 BariHaJbHHUX 3pa3Kax
CITiI BUKOPUCTOBYBATH SK aJBTEPHATUBY a0o0
SK JIONOBHEHHS [0 MPOTrpaMH LUTOJOTIYHOIO
CKpUHIHTY HaceneHHs. Lli crparerii ckpuHiHTY
3BOJAITH JI0 MiHIMyMY TOTpeOy B HEMOTPIOHOMY
MoJaNbIIOMy 00CTEXEeHHI, 0COOIMBO B YMOBAaxX 3
oOMexeHHM a00 BIACYTHIM JOCTYIIOM JI0 KOJb-
nockomii (Okunade et al., 2020). Ile noB’s3aH0
3 TUM, 10 CKPUHIHTOBI TecT Ha ocHOBI BILJI €
OUTBII YYTIUBUMH, HIXK LIUTOJNOTIS a00 Bi3yallb-
HUH OTJIS]T OIITOBOIO KUCJIOTORO (Visual inspection
with acetic acid (VIA)) sk ocHOBHUII MeTOX
CKpHUHIHTY, 1 € HaBITh OUIBII KJIIHIYHO IIHHUMU
JUTSL BITOOPY JIETKUX IUTOJOTIYHUX aHOMAJTIH, SIK
riOpUTHAN TECT.

A. I'i6punuit ckpuniar Ha BITI: nporpamu
CKpPUHIHTY paKy IHUKWKU MAaTKH SIK Y PO3BUHEHUX
KpaiHaxX, Tak 1 B KpaiHaX, 10 pPO3BUBAIOTHCS,
30€0UIBIION0 MOKJIAMAlOTHCI HA LATOJIOTIYHE
TeCcTyBaHHS, Take sk Ma30k [lananikonay. OqHak
yepe3 HIK4y crenudiunicts Mazka llamaniko-
Jay JKIHOK 13 JISTKMMH [IUTOJIOT1YHUMHU aHOMAJTi-
SIMU, TAKMMU SIK aTUIIOB1 KIIITUHU IIOCKOTO €IIi-
TEJiI0 HeBU3HaueHoro moxokeHHs (ASC-US)
1 TUIOCKOKITITUHHI 1HTpaemiTeianbHi ypakeHHs
Husbkoro cryrens (LSIL) ( Pruski et al., 2023)
nepenbavae BukoHaHHs Tecty Ha BIIJI 3 Buko-
PUCTaHHSAM KIITHH 13 3pa3Ka, BHJIYYEHOIO IiJ{
yac piauHaHOi ruTosorii (LBC). XKinku 3 He3Hau-
HUMU IUTOJIOTIYHUMHU aHOMAJIISIMHU, Y SIKUX TECT
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Ha BIUJI-indexiro macte HeraTUBHUM pe3yIIbTar,
MPOWUTyTh MOBTOPHE IIUTOJIOTIYHE JOCIHIHKECHHS
yepe3 12 MicdiiB, ToAl SIK Ti, y KOTO pe3yiabTar
TecTy Ha Oynb-sikuil oHkoreHHuil tumn(u) BILJI
MO3UTHBHMMA, Oy/IyTh HalpaBlIeHI Ha HEraiHy
KOJILIIOCKOMIIO0. Peghnexkmopne mecmyeanHs Ha
BIIJI nepenbavyae oqHOYaCHE BUKOHAHHS LIEPBi-
KaJIbHOTO IIUTOJIOTIYHOTO JIOCTIPKeHHS Ta TeC-
tyBanHs JIHK BILJI i3 BukopucranHsM 3pa3ka
KJIITHH, BIUIYYEHUX IT1J] 4ac PiIMHHOL IIUTOJIOTT]
(PLY), 1 Ko-mecm na Ilananixonay/BIIJI — neo0-
X1JTHO MPONTH COPTYBAHHS 32 JJOTIOMOTOO OLTBIII
crienupiYHUX  MOJEKYJIIPHUX CKPHUHIHTOBUX
tectiB Ha BILJI y riGpuaHomy mimxomi mepen
HaIpaBJICHHAM Ha KOJBIIOCKOIII0, SIKIIO € MO3HU-
TUBHUN pe3yNbTar Ha OyAb-sIKHH 3 OHKOT€HHHUX
tunis BITJL.

B. Ilepunnuii tect va BILJI: me Bukopu-
ctanHs Tecty Ha BILJI sik MeTOx CKpUHIHTY Tiep-
moi ninii. Tectn Ha BIUJI MaroTs BuIy 9yTiu-
BiCTh, HiXk muTosoris (96,1% mporu 53,0%), ane
Hx4ay crneuudiuaicts (90,7% npotu 96,3%).
Xoua BiH ayxe uymmBuil , Tect Ha BIIJI He
MOXE PO3PI3ZHUTH TPAH3UTOPHI Ta CTIHKI 1HPEK-
uii (Bhatla et al., 2020), Tomy BiH Kpartie Imiaxo-
TUTH SIK CKPUHIHTOBUH TecT. MixkHaponHa opra-
Hizais 3 gocnimxerss paky (IARC) (Bouvard et
al., 2021) ra BOO3 3apa3 pekoMeHy€e TeCTH Ha
BIIJI ssk OCHOBHMI METOJ BUSIBJIICHHS MEpeapa-
KOBUX YpaXX€Hb IIUUKU MaTKu. TOMy IepBUHHUI
ckpuHiHrosuii rect Ha BI1JI Tenep 3amiHuB iHII
METOAM CKPUHIHTY Maibke B yCiX pO3BHHEHHX
KpaiHax i 6ararbox KpaiHax, 10 PO3BHBAIOTHCS.
HesBaxatouu Ha Te, 1110 BiH Ma€ BUIIY BapTICTh,
HDK 1HII CKPHUHIHTOBI TECTH, BIH €KOHOMIYHO
e(exTUBHIIIMI y BUSBIICHHI IEPEIPaKOBUX ypa-
J)KeHb MUKW MAaTKH, SIKIIO MPOBOJUTH MOTO B
OpraHiz0BaHOMY CEPEIOBUIIIL, III0 CYNPOBOIKY-
€ThCS BIJMOBITHOIO 1H(PPACTPYKTYPOIO OXOPO-
HU 370poB’sl. HeratuBHuUi pe3ynbraT TeCTy Ha
BIUI 3abe3neuye Kpaily BIEBHEHICTb NPOTH
PO3BUTKY IEpEIpaKOBUX YTBOPEHb BHCOKOTO
CTymneHs 3 O€3NeYHUM MOJOBKEHHSIM IHTEpBa-
niB ckpuniary (Bhatla et al., 2020). Heratus-
HUH pe3yJIbTaT TECTy BKa3y€e Ha HU3bKHUI PiBEHb
HWMOBIPHICTI PO3BUTKY NEPEIPAKOBUX 1 PAKOBUX
ypaXXeHb BUCOKOTO CTYIIEHS MPOTSATOM HACTYTI-
Hux 5-10 pokiB 3 BHUCOKOIO TOYHICTIO. Takum
YUHOM, BTOPUHHUM a00 TPOMIKHHI TECT TOTpe-
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Oye po3poOKH Ta BIPOBAKEHHSI, 00 YHUKHY-
TH HENMOTPiOHMX, 1HBa3UBHMUX, HE3PYUYHHX 1 JO-
pPOTUX MPOIENyp, AKI MOXKYTh CyMpPOBOKYBAaTH
nporpamy ckpusinry Ha BIUJI Ilel moctynuuit
TECT HEOOXIAHMU Ui BiIOKpEeMJICHHsS abo cop-
TYBaHHS KJIIHIYHO HeBaXJIUBUX iHGekuii BILI,
Akl He moTpedyroTh Konbrnockomii (Tota et al.,
2017), msxoM onTuMizarii cnerudiqaocTi 6e3
BTpaTH 9y TIMBOCTI. Lle e He mommupene pirieH-
HsI, OJTHAK II¢ BaXKJINBA cepa, sika moTpedye mo-
JAJBIIOTO JOCHTIDKCHHS, 00 BU3HAYUTH Haii-
OLTBII TXOASIIHN TPOMIKHUI a00 BTOPUHHHI
TECT, AKHH 3armo0iraTuMe MmaiicHTaM i3 HU3bKHM
PU3UKOM TPOXO/KEHHS HEMOTPIOHWX 1HBAa3WB-
HUX MpoIeyp a00 JOJATKOBUX BI3UTIB JIJISl CIIO-
crepexxeHHs. [lomrykn HaiOiIbII BiAMOBIAHOTO
TECTy TPUBAIOTh, OJIHAK y OUIBIIOCTI Yy JMEAKHX
yacTUHaX cBiTy Ma3ok llamanikonay Hapasi BU-
KOPUCTOBYETBCSI IS COPTYBAaHHST OHKOT@HHUX
BITJI-1103UTUBHUX JKIHOK, SIKI MalOTh HEraTHB-
Huit pesynsrar Ha BILJI 16 a6o 18. XKinok 3 mo-
3UTUBHUM pe3ynbraroM Ha BIUJI-iHdekmito abo
HaIpPaBIIAIOTh O€3M0CEPETHBO Ha KOJBIIOCKOIIIIO
(sxmo mosutuBHUM Ha BILJI Tamm 16/18) a6o
LUTOJIOTII0 IIMWKK MAaTKH Mepel] KOJIbIOCKOITi-
€10 (SIKIIO MO3WTUBHUN pe3yNabTar Ha OAUH abo
Oyab-siKy KOMOIHAIlil0 3 pemTH 12 OHKOTeHHUX
tumnis BITI).

Ilooonanna mpyonowyie enposaosicen-

HA RPOZPaAMU CKPUHIHZY PAKY WUIKU

mamku Ha ocnoei BILI y nonynauyisnx,

AKI HEOOCMAMHBO 0XONJIeHI ROCIY2amu

A. IlporpamHi MipKyBaHHS: paK IIMMKU MaT-
KM 3apa3 € MepPeBaKHO XBOPOOOIO HEIOCTATHHO
00CTEXEHUX KIHOK, 0COOIMBO B KpaiHax 3 HU3b-
KHM 1 cepeHiM piBHeM 1oxo/iB Adpuku ta [1iB-
nenHo-CxigHoi A3sii (Cohen et al., 2017). Hapasi
e 44% JXKIHOK y KpaiHax 3 HU3bKUM pPIBHEM
JIOXONy KONMU-HEeOynb MPOXOAWIN CKPHUHIHT Ha
paK MUHKKA MaTKH, 3 HAMHMKYOIO MOIIUPEHICTIO
(0,9-50,8%) cepen xiHOK y KpaiHax Adpuxu Ha
niBaens Bin Caxapu (Lemp et al., 2020). Kpim
TOTO, JKIHKH, SIKI MAlOTh HAUBUIINI PU3UK paKy
UMK MaTK{d B OUIBIIOCTI KpaiH 13 HU3BKUM 1
CepelHIM pIBHEM JO0XOMdY, YacTO HE MaroTh JO-
CTyNmy N0 BiAMOBIAHOI 1HGOpPMAIT Ta MOCIYT,
HEOOXITHUX JUIsl 3aXHMCTY iX BiJl PO3BUTKY XBO-
pobu. Takox 1i KpaiHM YacTO MarOTh OOMEKEH1
KOIITH, a TPOTpaMu CKPUHIHTY paKy 3a3BUyait
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KOHKYPYIOTh 3 IHIIMMH HarajdbHUMHU TOTpedaMu
B rajty3i OXOpoHH 310poB’s. JKiHKH, 5K HE OTpH-
MYIOTh HaJIe)KHHUX MOCIYT Y IIUX KpaiHax 3 oOMe-
KEHUMH PECypCcaMu 4yacTo He MalOTh JOCTYITY 10
pecypciB, HEOOXIAHHUX 7Sl peaizallii yCrminrHuX
nporpam npoQuUIaKTUKU paKy MUHKHA MaTKH MO-
piBHsHO 3 oHa 60% KiHKaMH y KpaiHax 3 BUCO-
KHUM PiBHEM JIOXOJY.

B. IIpoGnemu BOpoBa)KeHHSI CKPUHIHTY Ha
ocHoBi BIIJI: BinOyBcst mocTynoBuit epexia Bijg
pednexroproro tecryBanus Ha BIIJI ays BusiB-
JIECHHS HE3HAUHUX I[MTOJIOTIYHUX aHOMAaJid 0
napaaurmMu Maska [lananikonay/cynmyTHBOTO Tec-
Ty Ha BILJI, a Tenep i 10 NEpBUHHOIO TECTyBaH-
Hsa Ha BIDJIL. VYei mi miagxomu 10 CKpPUHIHTY CTH-
KalOThCS 3 3arajbHUMU MPOOJIeMaMHU YCIIIITHOTO
BIIPOBAKCHHSI, TAKUMU SIK HEBIMOBITHICTH JIO-
ricTUKA Ta 1HPPACTPYKTYpH, NpOOIEeMH 3 BH-
TpaTamH, TIOTaHe IMOJAJIbIIE CIIOCTEPEKESHHS Ta
colLiabHO-KYNbTYpHI oOMexenHs (Pimple et al.,
2019). Iupokuii CEKTp COMaIbHUX, KYIbTYp-
HUX 1 KITHIYHUX (DaKTOPiB MOXKE BIJIUBATH HA TE,
1e, SIK 1 YU MOYKHA YCIIIITHO HaJaBaTH MOCIYTH
CKPHUHIHTY paKy IHKiKK MaTku. He3Baxkatoun Ha
T€, 110 MporpaMu ckpuHiHry Ha BITJI marote psn
nepeBar, MpakTUYHE BIPOBAKECHHS OB’ s3aHE
31 3HAYHUMHU TPOOJIEMaMu, OCOOIMBO B yMOBax
obmexxeHnx pecypciB. Ckpuniar Ha BILI ctuka-
€TbCSl 3 MUTAHHAMU BapiaHTIB IIOJI0 IPOIrpamuy,
Hanpukiiag Bubip tecty Ha BIUI, meron copty-
BaHHS, MOJAAJBIIE CIIOCTEPEKEHHS Ta PEKOMEH-
narii MoA0 HamNpaBJICHHS, IIJTLOBUN BIKOBUUN
Jiama3oH, IHTepBaI CKPUHIHTY, CTPATETisl CIIKY-
BaHHS Ta HAaBUAHHS MEIUYHUX MpalliBHUKIB. Ta-
KUM YMHOM, ONTHMaJbHUN BUOIp B yMOBax He-
JIOCTaTHBOTO OOCITyTOBYBAaHHS 3aJIeKaTUME BiJ
HAI[IOHAJILHOTO Ta MICIIEBOTO KOHTEKCTY, BKIIIO-
Yar04YM HasBHICTh (IHAHCOBUX PECYpCIB, TEXHIU-
HUX MOXKJIMBOCTEH Ta JIabOpaTOpHOTo 00IaIHaH-
Ha (Zhao et al., 2019). He3anexxno Bix 00paHoro
METO/y TECTYBaHHS, BaXJIUBO IEPEKOHATHCS, 1110
KIHKU 3 TIepeAPaKOBUMH Ta PAaKOBHUMH YpakKeH-
HSMU HaJEKHUM YUHOM JIKYIOTBhCS, OCKUIbKHU
IIPOIIOHYBATH CKPHHIHT 0€3 JOCTYITy 0 JIIKyBaH-
HSl HEETUYHO.

C. ITlomonanHs TpYyIHONIIB 13 3ampoBa-
KEHHSIM CKpHHIHTOBUX TecTiB Ha BILJI: He3Ba-
JKaloul Ha €KOHOMIYHY €(EeKTHBHICTH, OJTHOTO
ckpuHinroporo tecty Ha BIIJI HemoctaTHBO,
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00 mogosaTi MpoOJIeMH CTPYKTYPH OXOPOHHU
3nopoB’s. Ilepmn Hixk Bkarodatu Tectu Ha BITJI
y MporpaMy CKpHUHIHTY, HEOOXiJHO pEeTelbHO
YCBIJOMUTH CKJIQIHICTh TecTy. OKpiM BHUIIO]
YYTJIMBOCTI MOPIBHIHO 3 1HIIMMHU JOCTYIHUMH
CKPUHIHTOBUMH TECTaMH, OCHOBHOIO IIe€peBa-
roto tectyBanHs Ha BIIJI € iioro Bucoka ta n0B-
roTprBaja HETaTUBHA MPOTHOCTUYHA I[IHHICTH 1
MOJIOBXKEH1 IHTEPBAJIM CKPUHIHTY IIOHAWMEHIIIE
Ha 5 pokiB. Y IbOMY BHUMaJKy MO)XHa MpOBe-
CTU CKpUHIHI, COpTyBaHHs Ta JjikyBaHHs BILJI,
SKI HAJAlThCA Pa3oM 3a OJHE BiJBIyBaHHS
(Thomsen et al., 2021). Hapemrri, 106 momo:na-
TU 3HA4YHY BTPATy CIIOCTEPEkKEHb Yy >KIHOK, SIKI
IIPOXOJATh MOBTOPHI CKPUHIHIY Ha paK HMIMHKH
MAaTKH JJI1 MOHITOPHUHTY, TecTH Ha ocHOB1 BI1JI
Tenep MokHa Oe3MeYHO BIPOBAHKYBATH 3a J0-
IIOMOT'0I0 «IT0OAYHUTHU Ta JIIKyBaTW» Ha I1aThop-
Mi HaJJaHHS MEIUYHOI IOTIOMOTH, SIKa MOTpedye
oOMexkeHHX HaBUYOK nabopanTiB (Malone et
al., 2019). TecryBanns Ha BIUI i3 mpononye
€KOHOMIYHO €()eKTUBHY CTpaTErit0 CKPUHIHTY
3a JIOTIOMOTOI0 TIJBHIICHHS PIBHS BiJBiTyBa-
HOCTI CKPHUHIHTY, 3HHXEHHS BapTOCTI TECTy-
BaHHS Ta 3aJy4eHHsS OLIBIIOI KiIJTBKOCTI JKIHOK,
SKI HE TpoHWIuM abo HEIOCTaTHHO OOCTEKEHI
(Arbyn et al., 2018). Kpim Toro, ckpuHiHIOBi
tectu Ha BIUJI tenep mpomnoHyroTh yHIKaldbHY
MO>KJIMBICTB JUISI CAMOCTIMHOTO B3SITTS 3pa3KiB
JUTSL JKIHOK, SIKI IPO’KUBAIOTh y BIJJIAJICHUX pa-
fioHax ab0 He 0akaroTh MPOXOAHWTH TiHEKOJO-
rigHe 0OCTEXKECHHS JIJIsl 300py 3pa3KiB JKapsIMHU.
Po3poOka MIBUAKUX MOJEKYISIPHUX METOIIB
TECTYBaHHSI JIJIsi CKPUHIHTY paKy IIMHKH Mart-
KH € BaXJIMBOIO BIXOIO ISl M0 OOMEXKEHUX
YCTaHOB 4epe3 BHUCOKY IPOIYCKHY 3[aTHICTb
naboparopii Ta HemoTPiOHI BUMOTH JI0 BETHUYE3-
HOi 1H(pacTpykTypH. JloHenaBHa OCHOBHUMH
NepelKoaMy JJii BUKOPUCTAHHS MOJEKYISp-
HOro tectyBaHHs Ha ocHoBi BILJI y GinbmocTi
Oynu notpeba y noporiii maboparopHiii iHppa-
CTPYKTypl Ta TpUBAJIMi 4ac, HEOOXiMHHUU IS
00po0OKM pesynbrariB TecTy. s momanbmioi
MiHIMi3aIil BapTOCTI Ta YaCTOTH TECTyBaHHS
0e3 KO JIJIsl BUSIBJICHHSI 3aXBOPIOBAHHS, 0CO-
OJTMBO B YMOBaX 3 0OMEKEHUMHU MOXKIIUBOCTSIMHU
ckpuninry, BOO3 pexkomeHyBana, ik 9aCTUHY
I00aNBHUX CTpaTeriil JKBiAamii paky IIui-
KM MaTKH, IO >KIHKa MPOXOJUTh JIBa CKPHHIH-
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roBi Tectu Ha BILJI y Bimi 35 1 45 pokis, mo0
3a0€3MEUUTH CYTTEBY MPO]iIaKTHIHY KOPHUCTH
npotaroM ycboro xuTTs (Fontham et al., 2020).
Takum 4ynHOM, AMEPUKAHCHKE TOBAPUCTBO OH-
KOJIOT1YHHMX 3aXBOPIOBAaHb PEKOMEHIYE >KIHKam
MOYMHATH OOCTEKEHHS HAa paK MIUWKU MaTKu
y Bili 30 pokiB (abo 25 pokiB mist ocid i3 ce-
PEIHIM PU3UKOM) 1 TPOXOJUTH NTEPBUHHE TECTY-
BaHHs Ha BIIJI koxHi 5 pokiB 10 65 pOKIB sIK
Oa)xaHUI BapiaHT.

OO0roBopeHHs Ta BUCHOBKH

OcTaHHIMH POKaMH 3aXBOPIOBAHICTb 1 CMEPT-
HICTh BiJl paKy MIUWKA MaTKA 3HAYHO 3MCH-
IIMIIMCSA B KpaiHax 3 BHUCOKUM pPiBHEM JIOXOAY
MEPEBAKHO 3aBISKH IIMPOKOMY BIIPOBAKEH-
HIO CKPMHIHTOBHX HporpaMm. Yci i crparerii
MPUHECYTh CYTTEBY KOPUCTH HACENEHHIO, SKE
HEIOCTaTHBO OOCIYTOBY€ThCS, OCOOIMBO ce-
peln KIHOK, SIKi JKMBYTh Y BiJJalieHUX paiioHax
Adpuku Ta [liBnenno-CxigHoi A3ii, e KiHKaM
MOYKE 3HaMOOMTHCS IXaTy Ha BEJINKI BiICTaH1 UIS
00CTeXEHHS Ta JIIKYBaHHs, 1 JIe JOCTYI 10 TeX-
HIYHUX 1 JJaOOpaTOpHUX PECypciB OOMEKEHUI
a6o BijcyTHiN. KpiMm Toro, po3poOka Ta mupoKo-
MaciiTabHe BIPOBAKEHHS OUTbII CHEU(piYHIX
TexHoJorii TectyBanHs Ha BILJI, siki € HaGarato
JICIICBIIMMU Ta JISTTIUMHU Y BUKOPHCTAHHI B HE-
1a00paTOpHUX YMOBAX, HIXK JOCTYITHI HAa JaHUH
MOMEHT BapiaHTH, MAlOTh OyTH MPIOPUTETHUMHU
JUTSI 3aKJIa/11B, SIK1 HEIOCTaTHO 0OCITYTOBYIOThCSI.
VY T1oii e yac icHye moTpeda po3poOUTH Ta po3-
MOoYaTH BIIPOBAKEHHS JOCTYIHOIO Ta JIETKOAO-
CTYITHOTO MPOMIXKHOTO a00 BTOPUHHOTO TECTY 3
ONTUMAJIPHOKO CIeIM(IYHICTIO I COPTYBAHHS
YW BIIOKPEMIICHHS KIIIHIYHO HEBAKIUBUX 1H-
¢exuiit BIUI, siki He moTpeOyl0Th KONBIIOCKOMIT
(Thomsen et al., 2021) Ta BpoBa»KeHHSI T1AXO0-
Iy «0aqul 1 JIiKyenn» 3a J0MOMOToo Tar(gopMu
MEIWYHOI JOTIOMOTH, SIKii TOTpiOHI oOMexeHi
HaBUYKH J1abopanTiB (Arbyn et al., 2018). He-
00X1THO TOKPAIIUTH JTOCTYI [0 BariHaJbHOTO
camocTiiftHoro TectyBanHs Ha BITJI mist sxiHOK y
BiJITaJICHUX Miclsax abo THX, XTO HEe Oakae Tpo-
XOJIMTH TTHEKOJOTIYHUHN OIS, 1100 MaTh 3MOTY
OTpUMATU IIBUIKUN pe3ynbTaT TeCTy. 3arpo-
MOHOBAaHI 3aXOJM AJIS MOMOJIAaHHS LUX MPoOIeM
0e3 MIKOAM JUIS BUSBICHHS 3aXBOPIOBaHb Y XKi-
HOK B yMOBax HEJOCTATHHLOTO OOCIyrOByBaHHS
BKJIIOUAIOTh BUKOPUCTAHHS TI00aJIbHOI CTpaTerii

ISSN 2786-6661
eISSN 2786-667X

BOO3, npornonyour CKpUHIHT JIUIIE ABIY1 KIH-
kam y Biti 35 145 pokis (Zhao et al., 2021). On-
HaK ICHy€ KilbKa mpo0ieM, SIKi OCTaloTh Mepes
MPAKTHYHUM BIPOBAKEHHSIM MPOTPaMU CKpPHU-
Hinry Ha BIIJI y HenmocraTHbo 3a0e3neueHHMx
yMOBaX, Hampukiaja sk BuOip Tecty Ha BILJL,
METOJI COPTYBaHHSI, LIJTbOBUN BIKOBHH Jiana3oH,
IHTEepBaJI CKPHHIHTY, MOAAJbBIIE CIIOCTEPEKEHHS
Ta PeKOMEHAIli 100 HampaBJICHHS, KOMyHIKa-
1iiH1 cTparerii, BIACYTHICTh (DIHAHCOBUX pecyp-
CiB, TEXHIYHMX MOXKJIMBOCTEH Ta J1abopaTopHOT
iHppacTpykrypu (World Health Organization,
2020). Tenep BOO3 pexomeHaye kiHKam pery-
JSIPHO TPOXOIUTH CKPUHIHI Ha 3aXBOPIOBAHHS
IIMAKKA MATKU 32 JOIOMOTOI0 BUCOKOE()EKTUBHO-
'O TECTY, TAKOI'O SIK MOJIEKyJIsspHul TecT Ha BILI,
1 e Mae 3aMiHUTH HMIMPOKO BUKOPHUCTOBYBAHUI
Mma3ok [lamanikomay Ta Bi3yanpHHI omiisf i3 3a-
ctocyBaHHsAM onroBoi kuciotu (VIA) (Canfell
et al., 2020), mopiBHsiHO 3 TTOHaA 60% >XKIHKaMHU
y KpaiHax 13 BUCOKUM piBHeM aoxony (Lemp et
al., 2020). Ognak numie 44% XiHOK y KpaiHax
13 HU3BKUM pIBHEM JOXOIYy KOJTU-HEOYIb MpPOXO-
JWIA CKPUHIHT Ha PaK MIMAKA MaTKU. YCBIJOM-
JIeHHs (PaKTOPiB PU3UKY, TOTPUMAHHS 30POBOTO
Croco0y JKUTTS, MPOXO/HKEHHS TUIAHOBUX TECTIB
1 CKpUHIHTY, @ TAKOX TOIIYK MOTCHLIHHIX O3HAK
1 CHMIITOMIB MOXYTh JIOTIOMOITH 3aloOIirTH Ta
BYACHO BUSIBUTH PaK IIUHKH MaTKH.
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Abstract: the article summarizes the issue of prevention of cervical cancer - the most common dis-
ease associated with the human papillomavirus (HPV). The main goal of this study is to generalize the
etiology of cervical cancer, to note unique opportunities for its prevention, as well as to develop screen-
ing tests for HPV as one of the most effective strategies. Explore how current HPV diagnostics detect E6/
E7 DNA or mRNA in cervical/vaginal specimens using molecular technologies. To find out whether HPV
screening tests are more sensitive than cytology or visual examination with acetic acid as the primary
screening method, and even more clinically valuable for detecting subtle cytological changes as a hybrid
test. Through a detailed study of literature sources, their systematization and approaches to solving the
problem, it was found that technical and laboratory capabilities are very limited in underserved places,
so women have to travel long distances and make some efforts to prevent and treat cervical cancer. The
relevance of the study of this pathology lies in the fact that cervical cancer is a serious public health
problem and is the fourth most common cancer in women worldwide, accounting for about 604,000
new cases every year. And the practical implementation of an HPV screening program can face many
problems, and measures must be taken to overcome these problems without compromising the detection
of the disease. These measures could include reducing the frequency of screening using the WHO global
strategy to offer HPV screening tests at ages 35 and 45, implementing high-throughput testing technolo-
gy, and improving access to vaginal HPV screening tests for women in remote areas. Improving informa-
tional education for those who do not want to undergo a gynecological examination. Another important
strategy is to implement a see-and-treat approach using a healthcare delivery platform that requires lim-
ited laboratory technician skills. In addition, the development and large-scale implementation of more
specific HPV testing technologies that are much cheaper and easier to use in a non-laboratory setting
than currently available options should be a priority for underserved facilities. At the same time, there
is a need to develop and initiate implementation of an affordable and readily available intermediate or
secondary test with optimal specificity to triage or separate clinically insignificant HPV infections that
do not require colposcopy. The results of this study may be of interest to primary care physicians, gyne-
cologists, oncologists, and therapists.

Keywords: Uterine Cervical Neoplasms, human papillomavirus, cancer, neoplasia, HPV, uterine,
prevention.
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ITaToreneTn4yHe 3Ha4eHHs (paxTopa 3pocTtanus GidpodacTiB-23
y IPOrHO3YBaHHI YCKJIa/IHEHb YKPOBOIO0 aiadety 2 THIY,
110 nepedirae B MOE€AHAHHI 3 0KUPIHHAM

Mapuenko Anacracis, [laciemBini Jlrogmuia

Kadenpa 3aranpHoi mpakTUKK — ciMEHHOT MEMIIMHYU Ta BHYTpINIHIX XBopod XHMY, M. Xapkis,
VYkpaina
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Anomauin: yykposuii diabem 2 muny (L[ 2 muny) pozensoacmucs sk 2100a1bHA RPodLIeMa 0XOPOHU
300p08’51 3 HAO38UYAIHO BUCOKUM eKOHOMIYHUM msa2apem He auute 015 cim’i, a i kpainu 3azarom. Y 90-
95% xeopux 3 L]/] 2 muny cnocmepieacmucs pisHuii cmynins oxcupints. OOHUM i3 HaNPAMKI8 hopmyeanHs
yeknaouens LI 2 muny po3eniaoaiomo ypajcenHs KiCMKO80-M 308020 anapamy, a came, NOpPYyUleHHs
MinepanvHoi winbHocmi kicmkogoi mxanunu (MILKT), mobmo apximexmouixu KiCmKu, wo nposiéisicmvcs
PO36UMKOM BMOPUHHUX OCIeonopomuyHux cmauis. I pyny gpakmopie 3pocmanns giopoonacmis (P3PD),
AKUM NPUMAMAHHA De2YIAMOPHA CNPAMOBAHICMYb Oii Ha OOMIH peuosuH, po3ensidarms K OOUH 3
mexanizmis, wo 3anyckaemoca npu L{J]. Cepeo yiei epynu peeynsimopuux OinKie posensioaroms ¢axmop
3pocmanns giopooracmig 23 (@3D-23). Toobmo, y xeopux na LlJ] 2 muny 3 HAOIUWIKOBOIO 8A200 MA
OAHCUPTHHAM POPMYIOMbCSL YMOBU 00 nidguuyerts cunmesy @3D-23, axuil € 00HUM 3 pakmopie nopyuienHs
MinepanbHo2o 00Mminy. Tomy, Memoro Hauo20 O0CIOHCEHHS CMANLO OOCTIOHCEHHA BMICIY MA BUSHAYEHHS
poni @3D-23 6 popmysanni mopurno2o ocmeonoposy y xeopux na LJ] 2 muny, wo nepebicae na miui
ooicupinms. Jlo pobomu 6yno 3anyueno 103 xeopux 3 yykposum oiabemom 2 muny, skuti y 83 eunaoxax
nepebieas na mi nioguweHoi macu mina abo oxcUpinHa (0CHO8HA 2pyna). 3 Memoro 6U3HAYEHHS BNIUBY
OJICUPIHHA HA 3MiHU 8 nokasHukax P3D-23 Oyna cghopmosana epyna nopienanns iz 20 xeopux na L{/] 2 muny
ma HopmanvHoto macoro mina (HMT). Bix nayienmie npu komop6ionocmi Hozono2iu cknas 43 + 4,6 poxis,
npu izonvosanomy nepebiey L[l 2 muny — 44,1 = 2,1 poxkie. Anamnes 3axeopiosanus L/] 6 cepeonvomy
no epynax koausascs 6io 1 0o 13 pokie (6 cepednvomy 6,7 + 2,4 poxu). Konmponvni nokasnuxu O3P-
23 6ynu ompumani y cgpopmosanii epyni 3 20 npakmuuno 300posux NayicHmie aHaio2iuHo20 iKYy ma
cmami. Jliaenos L] 2 muny 6yno y3eo0diceno npu oyinyi Kpumepiie yYHighiko8aH020 NPOMOKOLY HAOAHHS.
MmeouyHoi donomoau «Lfykposuii diabemy (Haxaz MO3 Yipainu 6io 21.12.2012 p. Ne 1118). Toomo eci
oocmediceni xeopi na L{/[ 2 muny 3naxoounucs 6 cmaodii cyOKomMnencayii ma mManu cepeoHill Cmyninb
msaxckocmi 3axeopiosants. Haseuicmv ma msicKicms 0HCUPIHHA OYIHIOBAIU 32I0HO 3 KpUmMepisamu
International Diabetes Federation (IDF, 2005) na niocmasi po3paxyuky inoexcy macu mina (IMT) 3a
popmynoro Kemne. Ilpu obcmedcenni 83 xeopux na LJ] 2 muny 3 odcupinuam 8u3HaA4eHo GIpocioHe
niosuwents y cuposamyi kpoei pakmopa 3pocmanns ¢iopoonacmis-23 (@3D-23), sike kopenrosano
3 0CMeonopOMUYHUMU 3MIHAMU NPU NPOBEOEHHI 080EHeP2eMUYHOT peHmMeeHiBChKOT abcopbyiomempii.
Toomo, nokaznux @3D-23 mooicHa euxopucmosysamu 8 AKOCMi MapKepa CMAaHy MIHepaibHOL
WinbHOCMI KICMKOBOI MKAHUHU MA KOHMPONIO JIKYBATbHUX 3AX0018.
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KurouoBi ci1oBa: MiHepanbHa MIUTBHICTh KICTKOBOT TKAaHWHH, ITyKPOBUH Aia0eT, GakTop 3poCcTaHHS

¢i0pobnactiB-23, OKHUPIHHS, OCTEONOPO3.

Beryn

dopmyBanHs 1ykposoro aiadery (L) € pe-
3yJBTaTOM 0araTocrpsiMOBaHOI B3a€EMOOOTSIKY-
10401 B3a€MOII MK T€HETHYHHMHU MPOsBAMH,
JOBKUIIAM Ta criocobom kuTtd. [lommpeHicth
LIyKpOBOTIO J1iabeTy 2 TUITy IIBUAKO JOCSIIa PiB-
HS emijieMii y BCboMy CBITI. JlaHe 3aXBOprOBaHHS
PO3MIAAAETHCS K [V100abHa IPOOIeMa OXOPOHU
37I0POB’S 3 HAJI3BHYAITHO BUCOKAM €KOHOMIYHUM
TSArapeM He JMIIe s ciM’i, a i KpaiHH 3arajiom
(Zheng Ta 1H., 2018). To6To LI/ 2-r0 THMY € Te-
TEPOT€HHUM Ta IMOJIT€HHUM 3aXBOPIOBAHHAM, Y
MaToreHes1 IKoro 6epyTh y4acTb KUJIbKa T€HeTHY-
HUX Ta 30BHIIIHBOCEPEIOBUIIHIUX KOMIIOHEHTIB.
[Ipu upomy y 90-95% xBopux 3 /] 2 Tumy cno-
crepiraeTbes pizHuil cryninp oxupinas (loffe Ta
iH., 2017). 3a ocTaHHI JBa AECATHIITTS YHCIIO
xBopux Ha LIJ[ 2 Tuny moaBoinocs i O4iKy€eTbCs,
110 B HacTynHi 20 poKiB MOMIMPEHICTh 3aXBOPIO-
BaHHS TOPKHETbCS BCIX BIKIB 1 PI3HUX MOMYJIf-
11 JTFONIeH, a KUTBKICTh XBOPHUX 3pOCTe B 4 pasu
(Zimmet Ta iH., 2014). Mikpo- Ta MakpoCyIHH-
H1 ycknagHeHHs npu Ll e npuuuHoo cMmepTi y
65% mnamienTiB (Faselis Ta iH., 2020).

OnHuM 13 HanpsMKiB (OpMyBaHHS yCKIal-
HeHb L[] 2 Tumy po3nisigaroTh ypaskeHHsI KiCTKO-
BO-M’5I30BOTO ariapary, a came, MopyuieHHs MiHe-
panbHOI IIiIbHOCTI KicTKOBO1 TKaHUHH (MILIKT),
TOOTO apXITEKTOHIKH KICTKH, I10 MPOSBISETHCS
PO3BUTKOM BTOPMHHHMX OCTEONOPOTHYHUX CTaHIB
(Ramli ta 1., 2020). Taxe 3amy4eHHs 10 aTONO-
rii KICTKOBOI TKAaHWMHH € HACHIAKOM 3MiH B yCiX
BHJIaX OOMIHY Ta Ol0JIOTTYHUX MOIYJATOpax Oa-
rarpox npoueciB. Cepen Takux 6araroyHKIiO-
HaJIbHUX MEXaH13MiB, 10 3aITyCKaroThCs mpu L1,
PO3MIAAAI0TE TPYITy (aKToOpiB 3pocTaHHs (idpo-
6nactiB (P3®D), sKUM NpUTaMaHHA PETYISTOpHA
CHpSIMOBaHICTh i1 Ha oOMiH peuoBuH (Jurina
Ta iH., 2023).

Cepen wi€l rpynu peryisaTopHux OUIKIB po3-
10Tk (akTop 3pocranHHs (idbpobmactiB 23
(D3D-23), skuit HanMeXUTh A0 THy-1 cimelicTBa
TpaHCMEMOpaHHUX OLIKIB, CHHTE3y€ThCS Iepe-
BaXXHO 34 JOIIOMOTOI0 OCTE00IacTiB/OCTEOLUTIB
1 renarouutiB (Lee ta iH. 2013). [HmmM micuem

cuaresy O®3D-23 € aUNONUTH, CKETIETHI M sI3H 1
KJIITHHH TiIUTYHKOBOT 3aJ103H, ajieé BOHU CTalOTh
JoKepesioM cuHTe3a 1 BuBimbHeHHS P3D-23 mpu
narosioriuaux cranax (Tufion ta iH., 2016, Nielsen
ta iH., 2012). Tobro, y xBopux Ha L] 2 Tumy 3
HAUTMIIKOBOKD Barol0 Ta OXHUPIHHAM (HOpMYy-
I0ThCS. YMOBHU JI0 MigBHUIIEHHS cuHTe3y D3D-23,
KU € OMHUM 3 (DAaKTOPIB MOPYIIEHHS MiHEpab-
Horo ooMminy (Marchelek-Mysliwiec Ta iH., 2020,
Donate-Correa ta iH., 2021, Guo Ta iH., 2022).

VY dizionoriunux ymoBax ®3d-23 onocepen-
KOBY€ MIHEPAJIbHHN OOMIH 4epe3 MPUTHIYCHHS
peabeop6rtii hocdaris i3 ceui Ta cuHTE3y 25-11-
riagpokcuBitTaminy D3 (1,25 (OH) 2D3) y =Hup-
kax. ToOro, BiH perymioe ¢ocdarHuii romeocras
IHT10yI0YM HaTpii3anexHuii TpaHcmoprep ¢doc-
dary 1, Takum uynHOM, peadcopbiito docdary y
MIPOKCUMAIbHOMY KaHAJIBII, OTXKE, 301IbITYIOUN
exckperito gocdary. [logioanm unnom O3D-23
1HT10y€ 10-TimpoKCcuiIasu 1, TAKUM YHHOM, CHH-
te3 1,25-nurigpokcuBitaminy D, 1110 mpu3BOAUTH
JIO 3HIKEHHS BCMOKTYBaHHsI poc(dariB 3 KHIICY-
Huka. Bumuit BMict @3d-23 cripuitMaeThes Sk
OJIMH 13 HAMOIBII paHHIX MapKepiB 3aXBOPIOBAH-
HSl HUPOK, JOCSTAIOYH Jy>K€ BUCOKOTO PIiBHS IIiJ
yac ESRD. HesBaxatoun Ha 111, MaOyTb, MO3HU-
TUBHI (i3ionoriuHi eQeKT, 3 AKUMHU OB’ I3YI0Th
nigBuieHi koHreHTparii ®3d-23, nependaua-
€THCSI HOTO y4YacCTh Y MOPA3Il CePIIeBO-CYAMHHOT
Ta KiCTKOBO-M’si30BOi cucteM (Frimodt-Meller
Ta iH., 2018). To6TO, MpH MATONOTIYHUX CTaHAX
O3D-23 perymatoe MiHEepadbHUHN 1 JiMiTHUN 00-
MIHH, a TaKO’K MeTa0O0JII3M INIIOKO3H B IIILOBUX
opranax (MO30K, HUPKH, JICT€Hi, Ceplle, M 31 Ta
KUPOBA TKAHWHA), SIKUI OMOCEPEIKOBAaHHUN 130-
dbopmamu penienitopa O3 (mepeakno FGFRI1c
1 FGFR3c) i Bucokum ad ¢i NITY 3B’s13yBaHHS
sk anbda 1 6era-kodakTopa Klotho 6inkiB (Lee
ta H., 2013). ®3D-23 BianoBimae 3a ocreorne-
HIIO/0CTEOMAJIAIII0, TU(EpPEHIIIFOBAaHHS KIITHH,
HAKOMMWYECHHS TIO3aKIITHHHOTO MAaTPHUKCY, TpH-
CKOPIOIOYHM PO3BUTOK aTePOCKIEPO3y 1 TUCHYHK-
uito eporenito (Pencina ta ix., 2010, Fan Ta iH.,
2022). IlomepenHi mTOCTiIHKEHHS TaKOXK TOKa3a-
a1, o O3P-23 Moxe OpaTH y4acTh y perysuii
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BMICTY Ta PO3MOLTY JKUPY Ta TICHO TOB’SI3aHUN
3 OKHPIHHSIM Ta PE3UCTEHTHICTIO 10 IHCYJIHY
(Rausch Ta Foller, 2022).

€ naHi po ICHYBaHHsS CHUCTEMH, SIKa YTBO-
pena ¢akropom 3poctanHs (idpodnactiB O3D-
23 1 6inka Klotho (KL), i sika BU3HaHA OHUM i3
TOJIOBHUX PETYJISATOPIB MiHEpAIbHOTO OOMIiHY
(Roig-Soriano Ta in., 2023).

AJze TOuYHI KIJIITMHHI Ta MOJIEKYJISIpHI MeXxa-
HI3MH, SIKI OMOCEPEIKOBYIOTh I €()EeKTH, Majo
BHBYEHI.

Mera

Jocmiaut BMICT Ta BU3HAYUTH posib D3D-23
B (opMyBaHHI BTOPUHHOTO OCTEOMOPO3Y Y XBO-
pux Ha [1J] 2 Tumy, mo nepedirae Ha T/1i OKUPIHHS.

Marepiaam i MeTOAU JOCTITKEHHS

Jo po6otu 3amyuniu 103 XBOpHX 3 IyKPOBUM
niaberom 2 Tumy, sikuil y 83 Bumaakax nepediran
Ha TJIi MiJBUIIEHOI MacH Tija abo oxupiHHS (OC-
HOBHA rpyna). 3 METOI0 BU3HAUEHHS BIUTMBY OXKH-
piHHS Ha 3MiHU B moka3Hukax O3D-23 Gyna cdop-
MoBaHa rpymna nopiBHsHHs 13 20 xBopux Ha L1J]
2 Tuny Ta HopMasibHOW Macoro Tina (HMT). Bik
MAIIEHTIB MPH KOMOPOITHOCTI HO30JOTIH CKIIaB
43 + 4,6 pokiB, ipu 1307ap0BaHOMY Tiepebiry 11/]
2 tuny — 44,1 +£2,1 pokiB. AHaMHE3 3aXBOPIO-
BanHs L[/] B cepenHboMy 1o rpymnax KOJHBABCS
Bix 1 10 13 pokiB (B cepenubomy 6,7 + 2,4 pokH).

KonTposnbhi nokazuuku ®@3P-23 Oynu otpu-
MaHi y chopmoBaHiit rpyti 3 20 npakTUYHO 370-
POBUX MAIIEHTIB aHAJIOTIYHOTO BIKY Ta CTaTi.

[epen yuacTtio B poO0Ti XBOPi HiAMKCAIH TTO-
1H(pOpMOBaHy 3roJy, PEKOMEHJ0BaHYy E€THUYHUM
KOMITETOM 3 IWUTaHb OIOMEIUYHHUX HOCIHIIKEHD
3aKOHOJIaBCTBa YKpaiHU MPO OXOPOHY 370pPOB 4,
I'enbcencrky neknmaparito 2000 poky Ta ITupek-
TUB €Bporneiicbkoro ToBapuctsa 86/609.

Hiarno3 /I 2 tumy Oyno y3romkeHo IpH
OLIIHIII KPUTEPIiB yHI(PIKOBAHOTO MPOTOKOIY Ha-
naHHsA MeauuHoi ponomoru «LykpoBuitl giabe»
(Haka3 MO3 Ykpaiau Bin21.12.2012 p. Ne 1118).
To6To Bci oOcTexeni xBopi Ha LI/l 2 Tumy 3HaX0-
JUTACS B CTaJlli CyOKOMITEHCAIIIl Ta Majiu Cepei-
HI{ CTYIIHB TSDKKOCTI 3aXBOPIOBAHHS.

Hassuicte oxxupinas (OXK) Ta BcTaHOBIEHHS
HOro cTymeHsl JOBOIWIM 4Yepe3 BUKOPUCTAHHS
knacudikaniaux kpurepiie BOO3 (1997) 3 min-
paxynkoM IMT 3a popmynoro Kemie: IMT = maca
TiNa, Kr/3pict, M.

ISSN 2786-6661
eISSN 2786-667X

3 ypaxyBaHHsaM iHHekcy Ketne marienTu
Manu HactynHi 3Miau IMT: rpyma mamieHTiB 3
HaJTMIIIKOBOIO Baroo ckjajia 14 oci0; oxupiHHs
1 cr. BU3HAUMIM y 23 BUMAAKaX; 2 CT. OKUPIHHS
Oyna npuramanHa 31 xBopomy Ha L/ 2 Tuny Ta
3 c1. — 15 ocobam.

Jlo poboTu He 3amydanu XBOPHX 3 BIepIle
BcTaHoBineHuM L/ 2 Tumny, xBopoOamu TpaBHOI Ta
JMXAJILHOI CHUCTEM, OHKOXBOPHX 1 TAIIEHTIB 3 JH-
(Gy3HUMU 3aXBOPIOBAHHIMH CIIOJTYYHOT TKAHUHH.

[Toxa3HuKM BYIJIEBOJHOIO OOMiHY OILIIHIOBa-
T TIPU JTOCIIKEHH] PIBHS TIIOKO3H (TIIFOKO30-
OKCHJIAHTHHUI METO/) Ta BMICTY TIIIKO3HJILOBAHO-
ro remorno6iny (HbAIc) — doTomeTpuyHo.

AxtuBHicTh P3®P-23 cupoBaTKu KpOBI BU-
3Hayanmu MetogoM [DA 3 BUKOPUCTaHHSIM KO-
MepmiiiHoro Ha6opy Human EH3058 Human
FGF23(Fibroblast Growth Factor 23) ELISA Kit
¢bipmu FineTest® (Kuraif).

CrarucTuyHU aHaji3 MPOBOAMIIU 3a JOIO-
MOror mporpamHoro makery Statistica 10.0 Ta
Excel 2010. KinpkicHi Ta MOpPsIAKOB1 3M1HU ITOPiB-
HIOBAJIM 32 JIONIOMOTOI0 Kputepito MaHHa-YiTHI.
Kopensmiitauii 3B’ 130K PO3paxoByBajIH 3a JOTMO-
MOTOI0 paHroBux kopessuii CripmeHa. ¥ Bcix
MpoLeAypax CTATUCTUYHOTO aHaNi3y piBEHb 3HA-
qymiocTi p npuiiManu piBHUM abo menuie 0,05
(p <0,05).

PesyabTaTn Ta ix 00ropopeHHst

ITpu pocnimpkeHH1 piIBHS INIOKO3H Yy XBOPHX
3 II/1 2 Tumy Ta OKUPIHHIM CepellHIN MOKa3HUK
o rpyrii ckiaB — 8,28 + 0,97 MMoJIb\J1, BMICT IJTi-
KO3WJILOBAHOTO reMornodiny — 9,59 + 1,68%. B
TpyIi TOPIBHSAHHS O3HAU€HI MOKA3HHWKHW JIOPiB-
HroBamu 7,23 + 0,84 mmoas\n ta 9,02 + 1,32 %
BiJIMIOBITHO.

O1iHKy CTPYKTYpHO-(YHKIIIOHAIBHOTO CTaHY
kictkoBoi TkaanHu (COCKT) npoBoauiau npu iH-
TeprpeTalii MoKa3HUKIB MiHEpPaJIbHOI HIIIBHOCTI
kicTkoBOi TkaHuHU (MILIKT), oTpumManoi npu npo-
BenenHi DEXA na anapari HOLOGIC Explorer
QDR W Series Bone Densitometer (USA).

3a pexomenpamiero ISCD (2019) BusHaueH-
HSl Z-TIOKa3HUKa PEKOMEH/I0BAHO JUIsl JKIHOK JI0
MEHOIAay3HW Ta YOJOBIKIB 70 50 pokiB. Z-TloKa3-
HUK -2,0 a00 HIJKYEe BH3HAUAECTHCI AK «HIKYE
OY1KYBaHOTO JIiama3oHy ISl BIKy», a Z-TIOKa3HUK
BuIIe -2,0 «B MeXaxX O4iKYBaHOTO Jiana3oHy JJIs
Biky» (Shuhart ta in., 2019).
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Jlnst 3py4uHOCTI Z-110Ka3HUK -2,0 a00 HUXKYE,
YMOBHO BiJTHECIIU JI0 TPYIH «HH3bKa MIUIbHICTH
KICTKOBOI TKaHWHUY», a Z-ITOKa3HUK Buie -2,0 —
«0e3 3MiHy.

[Tpu Busznaueni MIIKT metonom DEXA ce-
penHe 3HAYCHHSI Z-KPUTEPIt0o ISl MAIlIEHTIB 3 130-
neoBanuM I1J[ 2 tuny ckmano -0,67 + 0,21 SD,
a y narienTiB 3 [[J] 2 Tumy Ta 3MiHEHOI0 Macor0
tima—-1,5+0,18 SD. 3riqHo oTpuMaHuX pe3yiib-
TaTiB «BUPAKEHUN OCTEONECHIUYHUI CHHIPOM»
OyB nmputamanauii 31 xBopomy (37,3 %) ocHo-
BHOI I'pyIH; «IIOYATKOBI MIPOSIBH OCTEONEHIYHOTO
cunapomy» crocrepiranu y 33 oci6 (39,7 %) ta
He 3mineHy MILKT Busnaganu y 19 Bumaakax
(23 %). B rpymni nopiBHSHHS 03Hau€H1 pe3yibTa-
i BignoBinanmu 4 (20%), 6 (30%) ta 10 ocobam
(50%).

Takum yuHOM, y OimbmocTti xBopux Ha I1/]
2 Tumy, Mo Tepedirae Ha T OXKUPIHHA, OyIu
Bu3HaueHi 3Minu y MIKT, To6T0 BcTaHoBieHi
OCTEOTIOPOTHYHI CTaHH.

[Tpu BuzHauenni BMicty ®3d-23 B 060X rpy-
max JOCHIDKEHUX OyJ0 JOBEIEHO IiABUIICHHS
HOro aKTUBHOCTI, OJHAK OTpPHMaHa BEJIMYMHA
Majia OUTBbII BHCOKE 3HAYEHHS TPH TMOETHAHHI
I 2 Tumy Ta oxwupinas (Tadm.1).

Tadomauus 1. AxkrusHicTs ®3D-23 (1ir/mur)
y cupoBarii kpoBi xBopux Ha LJ] 2 tumy

Tpynn P 10
X]::)y X D3D-23, nr/ma NOKa3HUKA
o KOHTPOJII0
OcHoOBHa )
(1=96) 353,7 (270,6; 372,1) <0,001
[NopiBHAHHS )
(1=20) 173,5 (139,8; 211,9) <0,001
KouTponbha )
(1=20) 32,4 (21,7;42,1)

Tobto, y xBopux Ha [1J] 2 Tumy Ta oxupiH-
HS aKTUBHICTh MokasHuka O3d-23 B mijioMy 1o
rpymi y 11 pa3iB mepeBuinyBaja HOro BMICT Y
KOHTpOJII, Ta Maike y 2 pasu mpu HOro mnopis-
HSHHI 3 TPYTIOIO MaIli€HTIB 3 HOPMaJILHOIO Baroro.
Taki mopymenss B nokazaukax ®3d moxHa 1O-
SICHUTH TOJATKOBUM 3aJTy4€HHSM JI0 IPOILIECY TIe-
YiHKH (CTearorenaros), MiANUTYHKOBOI 3aJI031 Ta
came >KMUpPOBOi TKAaHUHHU.
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HeonnopiaHicTh M POBHUX MOKa3HUKIB Y 00-
cTeXxeHUX XxBopux Ha LIJ] 2 Tumy 3 oXupiHHAM
(xomuBaHHs B Mexax 270,6 — 372,1 nir/mun) Oyna
MiJICTaBOIO JI0 TOPIBHAHHSA 3 IHCTPYMEHTANb-
HOo BcraHoBieHoro MIIKT. ToOGTo, akTHBHICTH
®3D-23 mocnmiauau 3 ypaxyBaHHSM 3MiH MiHe-
pajbHOI MUIBHOCTI KICTKOBOI TKaHWHH. Tak, mpu
«TIOYaTKOBUX IPOSBaX OCTEONEHIYHOTO CHUHJIPO-
My» akTuBHICTh ®3D-23 mepeBwulyBaa mokas-
HUK HOpMU Maibke y 10 pasiB, a mpu «BUpakeHO-
My OCTEOTICHIYHOMY CHHJIpoMi — moHas 11 pasis
(Tabm.2).

Tabauus 2. 3MiHN TOKa3HUKA
@®3d-23 3 ypaxyBaHHSIM HOPYILEHb
CTPYKTYPHO-(PYHKITIOHAJILHOTO CTaHy KiCTKOBOL
TKaHWHU y XBopuXx 3 LI/] 2 Tumy

AxkTuBHicTH ®@3P-23, nr/mMa
ITouarkoBi .
Bupasxkenui
NPOsIBU 0CTeO0-
MIIIKT ocTeorne- . . | 0e3 3Min
. MeHiYHuH
HIYHOTO
CHHIPOM
CHHAPOMY
OcHoBHa 321,7 361,1 2594
rpyma* (289,9; (334,5; (270,1;
n=31/33/19 348,2) 372,1) 312,2)
['pyna 182,1 209,4 152,5
MOpPiBHAHHS ™ (169,8; (183,3; (139,8:
n=4/6/10 203,5) 211,9) 171,3)

Tpumimka: * — Ipu OPIBHAHHI MHOXHHHUX
He3aJIeXHUX BHOIpok 3a MeTomoM Kpackena-Yomica
pi3HHI MiX rpynamu goctoBipHa, p<0,05.

ToOTO, He3BaXkarouW Ha BIACYTHICTb 3MiH
MIIKT (3a nanumu DEXA) y 19 oci6 ocHOBHOT
IpyNny aKTUBHICTh Moka3Huka P3d-23 Biporia-
HO TIEPEBHINYBaJla KOHTPOJIbHI BEIMYUHH, IO
MoOyke OyTH HACIIJIKOM HaJUIMIIKOBOI Baru. IIpu
bOMY JaHUW PETYISITOPHUN OIJIOK y TAIlI€EHTIB
3 OCTEOINEHIYHUM CHUHJIPOMOM MaB CYTT€BY pi3-
HUITIO TP MTOYATKOBUX Ta BUPAKCHHUX 3MiHAX Y
KICTKax.

OTpuMaHi JaHi al0Th 3MOTY KOHCTaTyBaTH,
mo L/ 2 tTuny € onHUM 3 MpeauKTOpiB Hopmy-
BaHHS BTOPUHHOTO OCTEOIIOpPO3Y, a BU3HAYCHHS
@®3d-23 MoKHAa BUKOPUCTOBYBATH B SIKOCTI Map-
Kepa TOpYIIEHHS CKJIaJy KiCTKOBOI TKaHWHH, a
TaKO)X KOHTPOJILHOTO MOKa3HUKA MPH BUKOPHC-
TaHHI JIKYBaJIbHUX 3aXO/I1B.
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Hamri mani cmiBnagaroTe 3 pe3ynbraTaMu J0-
ciipkeHHs Xingxing He Ta cmiBaBT., fIKi BU3HA-
YHJTY i ABUIICHHS BMicTY @3D-23 y KHTaiChKIX
TMAIIEHTIB 3 MYKpOBHUM aiadberom 2 tumy. [Ipudo-
My aBTOpPH MiJIBUIICHHS JAHOTO DIIIKONPOTEIHY
pO3MISAAN B SIKOCTI TOKa3HWKA YIITKOMKCHHS
ceprieBo-cynuuHoi cuctemu (He Ta iu., 2017).

Huska aBropiB BuBuanmu Bmict @3D-23 Ta
nporeiny Kioro y nauienris 3 nepenaiaberom ta
IyKPOBUM JiabeToM, Ta BU3HAYMIIU IiABHUILICH-
HS O3HAYEHUX TIIOKa3HUKiB. ABTOpU BU3HAIH,
o nopyueHHs QyHKIIl ¢akropa pocty (idpo-
6nactiB 23/oci npoteiny Klotho € 6araroo0irs-
FOUYKM MPOBICHUKOM CEPLEBO-CYITMHHOTO PU3HKY
(Berezin Ta iH., 2019).

3riiHO TaHUX 100 PoJii paKTOpa 3pOCTaHHS
¢i6podmactiB ®3D-23 i 6inka Klotho (KL), sxi
BH3HAHI OJHUMHU 13 TOJIOBHUX PETYJSATOPIB MiHE-
pasibHOTO 06MiHa (Silva Ta iH., 2019), orpumani
PEe3yNbTaTh JTOCIHIPKEHHS TO3BOJISIFOTH 3pOOUTH
HACTyIHI BUCHOBKH.

VY XBOpUX 3 OKHUPIHHSAM BIAOYBa€ThCs 3011b-
[IEHHS KUJIBKOCTI Ta aKTUBHOCTI aJHUIIOIUTIB JKU-
POBOT TKaHWHH, MiIBUIICHHS ()YHKIIi TeNaTONUTIB
3a HasIBHOCTI T€Maro3y, a TaKoX MOPYIIEHHS MeTa-
00J1i3My TIIIOKO3M 4Yepe3 3allydeHHS 0 MaTojorii
MiIIUTYHKOBOT 3aJ103H, IO € THMH (DaKTopamMu, sKi
cnpusitoTh akTuBaiii ®3d-23 1, TakuM YUHOM, 3Mi-
Hi CHIBBIIHOIIEHHS OCTEOONACTIB / OCTEOIUTIB Y
0ik ocranHix. ToOTO, OPMYBaHHS OCTEOTIOPOTHY-
HUX CTaHiB y XxBopux Ha /] Ta oxxupinHs BinOyBa-
€THCA 32 YMOB 3aJIy4EHHS JICKITBKOX OPraHiB — KH-
POBOI TKaHMHH, TIEYIHKH Ta i JIUTYHKOBOI 3aJ103H.
OnHak, BU3HAUUTH «BKJIaI» KOXKHOTO 3 HHX Ha
JAHOMY eTarll poOOTH BCTAaHOBUTH HE MOXKJIMBO
gyepe3 KOMIUICKCHE 3aTy4eHHS X JI0 MaToJIOoTi.
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BucnoBku

[Tepe6ir LI/ 2 Tumy npu3BOIUTH IO TOPY-
IIEHHST MIHEPaIbHOI MIITFHOCTI KICTKOBOT TKaHHU-
HU, HACIIJKOM 40ro € (GOpMyBaHHS OCTEOMOPO-
TUYHHUX CTaHIB.

VY xBopux 3 [IJ] 2 Tumy Ta O)XKUPIHHIM 3MEH-
[IEHHSI MiHEPAJIbHOI IITFHOCT1 KICTKOBOT TKaHU-
HU BiJIOYBAETHCS OUIBIIT OBUIBHO, HIXK TIPU HOP-
MasibHOMY IMT y 03Ha4eHUX XBOpPHX.

Mopdorenetnunuii  6inok  d®3D-23, mia-
BUIICHHS SIKOTO CIIOCTEPITaeThCs Y XBOPUX HaA
IyKpOBUH aiabeT 2 TUITy Ta OXHUPIHHSA, BiJirpae
CYTTEBY pOIIb B MPOIlECaX peMOJICITIOBAaHHS KiCT-
KOBOi TKAHUHH Ta HOTO BMICT MO>KHA BUKOPHCTO-
BYBAaTH B SIKOCTI MOKa3HUKA CTaHy MiHEpaJbHOT
[UIBHOCTI KICTKOBOI TKAHWHU.
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Abstract: type 2 Diabetes Mellitus (T2DM) is considered a global health problem with an exception-
ally high economic burden not only for families but also for countries overall. In 90-95% of T2DM cases,
varying degrees of obesity are observed. One aspect contributing to complications in T2DM involves
musculoskeletal system impairment, specifically alterations in bone mineral density (BMD), indicative
of bone architecture disruption, leading to secondary osteoporotic conditions. Fibroblast growth factors
(FGFs), known for their regulatory influence on metabolism, are identified as mechanisms activated in
T2DM. Within this group, fibroblast growth factor 23 (FGF-23) is acknowledged. In individuals with
T2DM and excess weight or obesity, conditions conducive to increased FGF-23 synthesis are estab-
lished, contributing to disturbances in mineral metabolism. Therefore, our study aimed to investigate
the content and role of FGF-23 in the development of secondary osteoporosis in T2DM patients with
concurrent obesity. A total of 103 patients with type 2 diabetes were involved, with 83 cases featuring
elevated body weight or obesity (main group). To assess the impact of obesity on FGF-23 changes, a
comparison group of 20 T2DM patients with normal body weight (NBW) was formed. The average age
of patients with comorbid conditions was 43 + 4.6 years, and for those with isolated T2DM, it was 44.1
+ 2.1 years. The average duration of T2DM across groups ranged from 1 to 13 years (6.7 £ 2.4 years
on average). Control FGF-23 values were obtained from a group of 20 practically healthy individuals
of similar age and gender. The diagnosis of T2DM was confirmed according to the Unified Medical
Assistance Protocol "Diabetes Mellitus" (Order of the Ministry of Health of Ukraine dated December
21, 2012, No. 1118). Thus, all examined T2DM patients were in the subcompensation stage with a mod-
erate degree of disease severity. The presence and severity of obesity were assessed according to the
International Diabetes Federation (IDF, 2005) criteria based on the body mass index (BMI) calculation
using the Ketle formula. In the examination of 83 T2DM patients with obesity, a probable increase in
fibroblast growth factor 23 (FGF-23) in serum was determined, correlating with osteoporotic changes
in dual-energy X-ray absorptiometry. Therefore, FGF-23 can be utilized as a marker for bone mineral
density status and control of treatment measures.

Keywords: Bone Density, Diabetes Mellitus, Fibroblast Growth Factor-23, Obesity, Osteoporosis.
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