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KAiHiuHa XapaKTepuCTUKa Ta BEAEHHS XBOPUX Ha CTabiAbHY CTEHOKAPAIO 3 nepeHeceHUM iHGapKkToM Miokapaa B ambyAaTopHiK
npakTuui kapaionoris YkpaiHu (aochipkeHHs GO-0D)
MapxomeHrko 0. M., KonecHuk M. tO., Kosanb O. A., TuxoHoBa C. A.
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Cwusoaan B. B., A\uceHko B. A.

BuBUEHHA acoLiaTMBHUX B3aEMO3B'A3KIB AUCOYHKLLi AiBOrO LIAYHOUKA 3 PO3BMTKOM CEPLEBOI HEAOCTATHOCTI B NALIEHTIB

i3 rOCTPUM KOPOHAPHUM CUHAPOMOM i KAiHIYHO MaHipecTauieto COVID-19
BoHpapeup A. B., PyaeHko K. B.

MpOrHocTMUHe 3HaUEHHA iHAEKCY KoMOpOiAHOCTI EAiKexay3epa B OLiHIOBaHHI PU3NKY AETaALHOMO HACAIAKY KOPOHABIPYCHOI XBOPo6OU

(COVID-19) y nauieHTiB i3 NTHEBMOHIED
Kyaeww 1. 0., PabokoHb O. B., KanaluHuk K. B.
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[1-11I cTapji Ta rinepToHiuHoi xBopobu Il cTapii
Aouerko C. A1, Akimosa A. C.
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KecapeBoro po3TuHy
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OpwuriHaAbHI AOCAIAXKEHHS

KniHiuHa xapakTepucTHKa Ta BeA€HHA XBOPUX Ha CTabinbHY CTeHOKapAito

3 nepeHeceHMM iHpapKToM MioKapAa B amOYAaTOPHIU NpaKTUL

KapaionoriB YKpaiHu (aochipkeHHa GO-0D)

0. M. NapxomeHKo©LACEF M, K. KonecHUK©®*2BCP O, A, KoBanb®3CEF, C. A. TuxoHoBa®*CEF

7Y «HaujoHaAbHUI HayKOBMIA LLEHTP «IHCTUTYT KapAIOAOTii, KAIHIYHOI Ta pereHepaTUBHOI MeaULMHM iMeHi akaaeMika M. A. CTpaxecka
HaLioHaAbHOI akaaeMii MeAMUHUX Hayk YkpaiHu», M. KWiB, 23anopisbkuil AepxaBHUI MEAUKO-GaPMALIEBTUUYHWIA YHIBEPCUTET, YKpaiHa,

3A\HINPOBCbKMII AEPXABHWIA MEAWUYHUIA yHIBepcuTeT, YKpaiHa, *OAeChbKUi HaLliOHAAbHUI MEAUUHUI YHIBEPCHTET, YKpaiHa

A - KOHUENLiA Ta AM3arH AOCAIAXeEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTauin AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

Merta po60TH - BU3HAYUTY KNiHIKO-aHAMHECTUYHI XapaKTEPUCTUKM Ta OCOBNMBOCTI BEAEHHSI XBOPKX Ha CTabirlbHy CTEHOKapAio
3 iHcbapkTom miokapaa (IM) B aHamHesi B peanbHiii ambynaTopHii NpakTuLi kapaionoris YkpaiHu Ans BUSHAYEHHS! HACTYMHNUX
3axoAiB 3 oNTUMI3aLii Ta iHavBIAYyanidauii NikyBaHHS LyX NaLieHTIB.

Martepianu i metoau. 1o HeiHTepBeHLiliHOro 06cepBaLiiiHOro baraToLeHTPOBOro NPOCNEKTUBHOMO AocrimkeHHs GO-OD 3any-
yeHo 1529 nauieHTiB 3i cTabinbHo cTeHokapgieto, 39,7 % i3 HUX Manu B aHamHesi iHpapkT mMiokapaa. Mepiog cnocTepexeHHst
3a yJacHuKamu JOCTIMKEHHs CTaHOBMB 3 Micsli. [JocnigHukiB NPOIHCTPYKTYBanM NpoAOBXKYBaTH CMOCTEPEXEHHS i NiKyBaHHS
nawjieHTiB BiZMNOBIAHO 4O 3BWYHOI MPAKTWKM Ta MiKHAPOAHMX pekomeHpauin. JocnimkeHHs He nepenbavano 3acTocyBaHHs
[00aTKOBUX AjarHOCTUYHMX abo MOHITOPMHIOBMX MpoLeayp, NpoTe fnikapi MOIMW KoperysaTi Tepanito Ta JaBaTu pekomeHaawii
oo Moamdikaii cnocoby xuTTs.

Pe3syabtatn. Cepep NOCTiH(aPKTHUX NaLiEHTIB BM3HAYMIM LOCTOBIPHO BinbLuy YacTKy YONOBIKiB, 0CIO MOMOAOro Biky N aKTUBHMX
kypuis (p < 0,001). O6TsKeHuI cimeiHnin aHamHes (IM y poaudis nepLuoi Niii Ta nepegyacHa cmepTb BaTbka y Bilyi 40 55 pokis)
3achikcoBaHo yYacTilue y xBopux i3 nepeHeceHum IM (p < 0,05), NO3UTUBHWIA CiMENHUI aHAMHES 3a IHCYNBTOM — Y Tpyni NaLieHTIB
6e3 IM (p <0,001). ObcTexeni 3 IM manwu B cepeaHboMy 6 HanaaiB CTeHOKapAii Ha TWXKAEHD, | noTpeda y NpuiiMaHHi Npenaparis
HITpOrNiLEepWHY KOPOTKOI Aii ANs 3HATTS HanagiB y HUX AOCTOBIPHO Ginblua, Hix y nauieHTiB 6e3 IM. Y xBopux i3 gasHictio IM
MEHLLE HiXK TPW POKM YacTille BUKOHYBanu YepesLUKipHi KOPOHapHi BTPyYaHHs, a B navujeHTiB 3 IM B aHamHesi noHag Tpu pokn
TOMYy NOYMHaNa NpeBantoBaTi NUTOMA Bara BUKOHAHHS a0PTO-KOPOHAPHOIO LLUYHTYBaHHS. Ha yac 3anyyeHHs 40 OOCHiMKEHHS
nawieHT HanyacTille npuiiMmani 6eTa-bnokatopu, Ha Apyromy MicCLji 3a HaCTOTOH NPU3HAYEHHs — TpuMeTasuavH. MNpu ontumisadii
aHTUaHriHanbHoi Tepanii HalbinbLwKx MoaudikaLii 3a3Hana Tepanis TPUMETa3WUAMHOM, a TakoX 30iMbLUMIAcS YacTka NaLjieHTiB,
AKi oaepxyBanm beta-6rokaTopy Ta aHTaroHICTW KarbLito, L0 NPU3BENo [0 3HAYHOMO 3MEHLLEHHSI CMNTOMIB. PekoMeHaoBaHa
BWCOKOIHTEHCWBHA CTaTMHOTEpanis npuaHadeHa Tinbku 44,2 % XBOpWM, i XXOAEH NauieHT He oTpuMyBaB KOMBIHOBaHOI rinonini-
[eMiyHoi Tepanii.

BucHoBku. B ykpaiHcbkvx ambynaTopHux nauieHTiB 3i CTeHoKapgieto Ta nepeHeceHuM IM B aHaMHe3i He3a40BINbHUM 3anuLaeTbest
KOHTPOMb MOAMiKoBaHUX (haKTOPIB pu3anKy. He3saxatoum Ha BUKOHaHHS NpoLieayp KOPOHApHOI peBackynspusaLii B MUHynomy,
3acikcoBaHa iCTOTHA CUMMTOMHICTb Y NauieHTiB 3i cTeHokapaieto Ta IM. Y GinbLIOoCTi XBOPUX NPUXMIBHICTb A0 Tepanii H13bka.
MeHLue Hix nonosuHa nauieHTis 3 IM B aHaMHesi OTpuMy0Tb HeobXiaHi 403u cTaTuHIB. Mogudikallis MeaMkaMeHTo3Hoi Tepanii
LUNSXOM ONTUMI3aLyii 403 rinoniniAemivHMX, aHTWaHriHaNbHYX Npenaparis | JoAaBaHHs OpUriHanbLHOMo TpUMeTasuanHy B 403i 80 mr
1 pa3 Ha Joby Aana 3mory CyTTEBO 3HU3UTM YaCTOTY Hana/iB CTEHOKAPAIi Ta NOMINWNTY SKICTb XUTTS NaLiEHTIB.

KatouoBi croBa:
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Clinical characteristics and management of post-myocardial infarction patients
with stable angina in the outpatient practice of Ukrainian cardiologists (GO-OD study)

0. M. Parkhomenko, M. Yu. Kolesnyk, O. A. Koval, S. A. Tykhonova

Aim. To identify the clinical and anamnestic characteristics and features of the stable angina management in patients with a history
of myocardial infarction (Ml) in the actual outpatient practice of Ukrainian cardiologists in order to determine the follow-up activities
for optimizing and individualizing the treatment of this patient cohort.

Materials and methods. The non-interventional observational multicenter prospective study GO-OD enrolled 1529 patients with
coronary artery disease, stable angina, 39.7 % of whom had a history of M. The follow-up period for the study participants was
3 months. Physicians were instructed to continue monitoring and treatment of patients in accordance with routine practice and
international guidelines. No additional diagnostic or monitoring procedures were performed. However, physicians could adjust
therapy and provide recommendations for lifestyle modification.

Results. Among post-infarction patients, the proportion of young people, active smokers and men was significantly higher
(p < 0.001). A positive family history of Ml in first-degree relatives or sudden death in the patient’s father before 55 years of age
have been identified to be more common in Ml patients (p < 0.05), a positive family history of stroke has been found in the group
of patients without MI (p < 0.001). Patients with MI had an average of 6 anginal attacks per week, and the need for short-acting
nitroglycerin to relieve attacks was significantly higher than that in patients without MI. PCI was used more often for MI patients
within up to 3 years post-MI, the proportion of CABG gained prevalence among patients over 3 years after MI. At the time of
study enrollment, the patients mostly used beta-blockers, trimetazidine was the second most often prescribed. When optimizing
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antianginal therapy, trimetazidine therapy underwent the greatest modifications, the proportion of patients taking beta-blockers
and calcium antagonists also increased, which resulted in a significant symptom alleviation in patients. Recommended highly
intensive statin therapy was prescribed only to 44.2 % of patients and none of the patients received combined lipid-lowering

therapy.

Conclusions. Controlling the modifiable risk factors remains unsatisfactory among Ukrainian outpatients with angina and a history
of MI. Despite prior coronary revascularization procedures, significant symptomatology in patients with angina and Ml has been
detected. Low therapy adherence has been documented in most patients. Fewer than half of patients with a history of MI receive
the required doses of statins. Pharmacological therapy optimization through adjustment of hypolipidemic and antianginal medi-
cation dosages, and the inclusion of original trimetazidine at a dose of 80 mg once a day have resulted in a significantly reduced

frequency of anginal attacks and improved quality of patients’ life.

3a pgaHummn pgocnipxkeHHs STEPS (2019), wo 3giicHeHe
3a iHiyiaTBK BcecBiTHBOI OpraHisaLii OXOpOHU 3A0POB’S,
cepLeBo-CyauHHi 3axBoptoBaHHa (CC3) sanuwatTbes
NPOBIAHOK MPUYKMHOK CMEPTHOCTI B YKpaiHi Ta CnpuinHs-
t0Tb 67 % BiA 3aranbHoi kinbkocTi cmepteit [1]. CtabinbHa
CTeHoKapais — ogHe 3 HannowwupeHiwmnx CC3, Ha ske
XBOPIOTb Marke 3 MIH yKkpaiHLiB.

[ns nowuyky onTUMansHUX pillieHb LLOAO 3MEHLLEHHS
3axBOprOBaHOCTi Ta cmepTHocTi Big CC3, 3okpema CTeHo-
Kapaii, BaXnuBy porb Bigirpae 34iNCHEHHs MaclTabHUX
6araToLeHTPOBNX LOCMIAXEHb Y pearnbHill KNiHiYHINA
npakTuui. Bonn gonomaratoTb kpalle cxapaktepusysaTu
KniHiKO-aHaMHECTUYHI 1aHi NaLlieHTIB, @ TakoX 3iCTaBUTH
MOBHOTY iXHLOTO OOCTEXEHHS 1 MiKyBaHHS BiANOBIAHO
[0 MiXHApOAHWX CTaHAapTiB. 3ayBaxuMo, WO B YkpaiHi
KiNbKiCTb Takux AOCRimpkeHb BKpal HegoctatHs. Lle 06-
I'PYHTOBYE aKTyasnbHICTb 06CepBaLLiiHOMO MPOCMEKTUBHOMO
6aratoueHTpoBoro gocnigkeHHs GO-OD 3a yyacTio navy-
€HTIB i3 XPOHIYHOMO iLemivHo xBopoboto cepus (IXC) Ta
CTEeHOKapAi€to B yMOBaxX peasbHOi aMBynaTopHOI NpaKkTUKK
kapgiornoris. Y nonepeaHix nybnikaLlisx HaBeaeHo 3arasnb-
HY XapakTEPUCTWKY YYaCHWKIB LOCMILKEHHS Ta aHani3
OKpeMuX Migrpyn, 30Kpema 3anexHo Bif cTaTi Ta Biky,
HasIBHOCTI LIyKpPOBOrO AiabeTy, piBHS apTepianbHOro TUCKY
(AT) Towwo [2,3].

OcobnnBo «BpasnuBMMI» Y KOrOPTi MaLjieHTiB 3i cTa-
6inbHOI CTEHOKapaiel MOXHa BBaxaTh ocib, fki MalTb
nepeHeceHuit iHdapkT miokapaa (IM) B aHamHesi [4,5]. MNe-
peHeceHa CepLIeBO-CyaNHHA kaTacTpoda 3HaYHO NiaBuLLYe
rnoBanbHui puavk nauieHTiB i noTpebye ocobnmeoi yBary.
Y pekomeHgauisx 2019 poky 3 XpPOHIYHMX KOPOHAPHMX
CWHOPOMIB LIt0 KOTOPTY XBOPWX BMPI3HSIOTb SIK OKPEMWA
KIiHYHWI cLieHapin [6]. JaHux Woao BeAeHHS X NaLlieHTiB
B YKpaiHi B pearnbHil KNiHI4Hi NpaKTyLy, MOLUMPEHOCTI KITto-
4oBMX (haKTOPIB PU3MKY, 0COBNMBOCTE MEAYKAMEHTO3HOTO
Ta XipypriyHoro nikyBaHHS HeAOCTaTHBO.

Merta poboTu

Bn3HaunTty KniHiKo-aHaMHECTUYHI XapaKTepPUCTUKN Ta
0Cco6rMBOCTI BEEHHS XBOPUX Ha CTabinbHy CTEHOKapAito 3
iH(bapKTOM Miokapaa B aHaMHE3i B peasbHiin ambynaTopHin
npakTULi kapaionoris YKpaiHu Ans BUSHAYEHHS HACTYMHUX
3axopiB 3 onTUMi3aLii Ta iHAMBIAyani3awii NikyBaHHS LUX
navjieHTiB.

Martepianu i MeToAM AOCAIAYKEHHA

[lo HeiHTEpBEHLjHOrO 0BCcepBaLiiHoro 6araToLeHTPOBOTO
npocnekTBHOrO «focnimkeHHs npodinto nadieHta 3 IXC,
cTabinbHOK CTeHoKapAieto B pearbHiil KMiHiYHiA npakTuLi

yKpaiHCbKOro kapaionora Ta ouiHka e(heKTUBHOCTI YUHHUX
nigxopis 4o nikyBaHHs IXC, cTabinbHOI cTeHoKapaii B
Ykpaihi, GO-OD» (IC4-06795-067-UKR) 3anyyeHo 1529
nauieHTiB. Yci nauieHTu nignucani iHhopMoBaHy 3rogy Ha
yyacTb. [leTanbHa xapakTepucTika an3saiHy onybnikopaHa
paHiwe [2].

[ocnimxeHHs 3aiicHuny B nepiog 3 26 notoro Ao 16
nvnHa 2021 poky (nig Yac naHaemii COVID-19). Mepiog
CMOCTEPEKEHHS 3@ YYaCHWUKaMM [OCMiMKEHHS CTaHOBWB
3 micsi, BNpOOOBX SKUX 3MINCHUNM 4 Bi3UTY: iHILianbHUA,
yepes 2 TvkHi, yepes 1 i 3 micsaui. CepepHin Bik y4acHuKiB
craHoBuB 62,50 + 8,95 poky; 579 (39,7 %) nauieHTiB Manu
B aHaMHe3i iHbapKT Miokapaa.

KpuTepiit 3anyyeHHs 40 AOCRIMKEHHS — HasBHICTb
B ambynaTopHiit MeanyHin fokymeHTauii giarHosy IXC,
cTabinbHa CTeHoKapaisl, 30KpeMa y XBOpUX i3 nepeHece-
Hum IM. o kpuTepiiB BUKMIOYEHHS Hanexanu cepuesa
HegoctatHictb IlI-IV ®K 3a NYHA, IV knac creHokapgii
3a CCS, HeKkoHTpoOrboBaHa apTepianbHa rinepreHsisa (AT
>180/110 mm pT. CT.), UykpoBuiA diabet 2 Tuny B cragii
AekomneHcaLlii, Tepanis iHCyniHOM, LWBMAKICTb KIy604KOBOT
insTpauii <30 mn/xe, idpunsLia Ta TPINOTIHHA nepea-
cepab, CMHAPOM CnabKkoCTi CMHYCOBOTO By3na, CUHOATPI-
arbHa i aTpioBeHTpuKynspHa brnokagm Il i BuLe cTynens,
aKTUBHI OHKOMOriYHi 3aXBOPOBaHHS, XBOpoba MapkiHCOHa,
NapKiHCOHI3M, TPEMOP, CUHAPOM HECMOKIMHMX Hir Ta iHLL
MoB’A3aHi PyXOBi PO3Naam, XipypriyHe BTPyYaHHS MEHLU
HiX 3a 1 MicsLb [0 3anyyYeHHs 40 AOCHiMKEHHS, BariTHICTb,
rocTpe MopyLUEHHs MO3KOBOrO KpoBOOBiIry 1 iHthapKT Mio-
Kapaa MeHLUE Hix 3a 6 MicALiB 40 3aTy4eHHs!, 3MOBXVBaHHS
arkKoroneM Y1 HapKOTUYHUMK 3acobamu.

BinbLuicTb NaLieHTIB Ha Yac 3anyyYeHHs 40 AOCHimKeH-
HS1 BXE OTPVUMYBanK MikyBaHHS 3 NpuBOAY CTabinbHOI CTe-
HoKapaii; He npuimManu xogHoro npenaparty 8 % (n = 125)
yyacHwukis. [locnigHMKIB NPOIHCTPYKTYBan1 NPOAOBXKYBaTH
CMOCTEePEXEHHS i NMiKyBaHHSA NaLieHTiB BignoBIgHO 40 3BMY-
HOI NPaKTVKV Ta MiXXHAPOAHWX pexomeHaaLin. JoCnimKeHHs
He nepenbayarno 3acTocyBaHHs JOAATKOBYX iarHOCTUYHUX
abo MOHITOPUHIOBYX NPOLieayp, MPOTe fikapi MoK Kopery-
BaTW Tepanito Ta 4aBatu pekomeHaaLii Wwoao moaudikawii
Cnocoby KuUTTS.

CTaTMCTUYHMIA aHani3 JaHux 3aiiCHUIN 32 JOMOMOTOH0
BbygoBaHux 3acobis Microsoft Excel i nakety npuknag-
Hux nporpam SPSS 13.0. MMig yac aHani3y 3acTocoBaHo
METOAM OMWUCOBOI CTATUCTUKW (ANS KiNbKICHUX 3MIHHNX
ofumcnunu Taki NoKasHUKK, Sk N, CepeaHe apudmeTnyHe,
MefjiaHa, CTaHAapTHE BiAXUMEHHS, MIHIMYM i MakCUMyM;
AN KaTeropianbHux — vactota i yactka y %). Hop-
MarbHICTb PO3MOAINMY AaHWX NEpPeBipeHo 3a [OMOMOroK
kpuTepito LWanipo-Binka npu pisHi 3HavywocTi 0,01.
[ns nopiBHAHHSA NiArpyn 3a kateropianbHUMK 3MiIHHUMU
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Tabauus 1. Kniniko-gemorpadivHi i aHaMHECTUYHI XxapakTepuCTUKK nauieHTis gocrimxkeHHss GO-OD 3anekHo Bif HasiBHOCTI B aHamHesi IM

Moka3Hu1K, OAUHULI BUMiIpIOBaHHSA MauieHTn 3 IM B aHaMHe3i, MauicHTy 6e3 IM B aHamHe3i, -
n=579 n =880

Yonosiku, n (%)
XKinku, n (%)
Bik, poku (M + CB)
Bik MeHLLe Hix 55 pokis, n (%)
Bik 55-64 poku, n (%)
Bik 65 pokiB i GinbLue, n (%)
Cratyc KypiHHs:
— KypuTb, n (%)
— KypuB paHilue, n (%)
— Hikonu He kypuB, n (%)
[MO3UTUBHMIA CIMEIHMIA aHaMHES 3a:
— iHcynsToMm, N (%)
=M, n (%)
— paHHs cmepTb Big CC3 y 6atbka, n (%)
— paHHs cmepTb Big CC3 y matepi, n (%)
IMT, kr/m? (M £ CB)
Hapnuwkosa maca Tina / oxwpiHHs, n (%)
068ig Tanii suLe 3a Hopmy, n (%)
IHcynbt / TIA B aHamHesi, n (%)
IMpoueaypy kopoHapHoi peBackynsipu3aLii B aHamHesi (MKB / AKLL), n (%)
LlykpoBuii piabeT + nepenpiabert, n (%)
CAT, mm pr. cT. (M £ CB)
[AT, mm pt. cT. (M + CB)
AT 2140/90 mm pr. T, n (%)
YCC, ya./x8 (M £ CB)
YCC nonag 80 ya./xs, n (%)
KinbKicTb eni3oaiB cTeHokapgii Ha TYxaeHb
KinbkicTb npuiiMaHb Npenapartis HITPOMILEPUHY KOPOTKOI Aii Ha TKaeHb
Knac creHokapgii:
—OK1, n (%)
- ®KIl, n (%)
— K1V, n (%)

428 (73,9) 302 (44,5) <0,001
151 (26,1) 488 (55,5)

60,9 +9,27 63,6 + 8,56 0,830
161 (27,8) 141 (16,0) <0,001
207 (35,8) 324 (36,8)

211 (36,4) 415 (47,2)

84 (14,5) 83 (9.4) <0,001
254 (43,9) 301 (34,2)

239 (41,3) 491 (55,8)

121(20,9) 256 (29,1) <0,001
198 (34,2) 247 (28,1) 0,015
66 (11,4) 68 (7,7) 0,020
43 (7,4) 62(7,0) 0,836
29,5+ 4,36 29,8+426 0,957
510 (88,1) 775 (88,1) 0,066
360 (67,2) 612 (74,4) 0,005
29 (5,0) 718.1) 0,026
371 (64,1) 103 (11,7) <0,001
151 (26,1) 193 (21,9) 0,077
139,7 £ 16,4 1439+ 158 0,850
84,594 86,197 0,900
352 (60,8) 635 (72,2) <0,001
732103 752100 0,889
171 (29.5) 306 (34,8) 0,001
6,13+4,93 5,69+ 4,61 0,050
476+ 4,44 389+4,33 <0,001
n=576 n =866 <0,001
39(6,8) 112 (12,9)

317 (55,0) 549 (63,4)

220 (38,2) 205 (23,7)

BUKOPUCTanM KpuTepin xi-kBagpat MipcoHa abo TOYHMIA
kpuTepin diwepa 3anexHo Bif BUKOHAHHA nepesymoB
aHaniay. [1ns nopiBHAHHS Nigrpyn 3a KinbKiCHMM 3MIHHMK
BUKOHANM OfHOaKTOPHWUIA AucnepciitHnii aHania (JA),
Hajani 3acTocyBanu KpUTEpin MHOXUHHWX NOPIBHSHb
Thtoki. HopmanbHicTb 3anuwwkis [1A nepesipeHo 3a gono-
moroto kpuTepito Lanipo-Binka. AkLio po3noain 3anuikis
He BiAnoBifaB HopmarnbHOMY, BUkoHanu [JA Ha paHrax.
Yci TecTu ABOGIYHI; CTATUCTUYHO 3HAYYLUMMMW BBaXanw
BigMiHHOCTI npm p < 0,05.

Pe3yabTati

Cepep 1529 yyacHukis gocnimkenHs GO-OD 579 (39,7 %)
xBopux Manu IM B aHamHesi (mabn. 1). MopisHanM gaHi
L€l KoropTW Ta XBOPKX Ha cTabinbHy cTeHokapaio 6e3
nepeHeceHoro IM. Poanogin yyacHukiB 3a Bikom 3acBig-
YMB, LLO YacTka ocib Monoaoro Biky (10 55 pokiB) binbLua
cepeq NocTiHgapKTHUX nauieHTie — 27,8 % npotu 16,0 %
(p<0,001). Y cTpykTypi 3a cTaTTHO Y KOropTi OCi0 i3 NepeHe-
ceHum IM cyTTeBO NpeBantoBany Honosiku — 73,9 % npotu
26,1 % (p < 0,001).

AHani3 3a chakTopamu puaiky nokasas, Lo y nigrpyni
3 IM vyacTka aKTMBHWX KypLiB BOCTOBIPHO Ginblua Ta cTa-
HoBuTb 14,5 %, a B nigrpyni 6e3 IM B aHamHesi — 9,4 %
(p < 0,001). Cratyc kypiHHS B MuHYnomy mamu 43,9 %
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Tabauua 2. Pesynstati aHanisy npuiiMaHHs aHTUaHrianbHUX Npenaparis 3anexHo
Bif Yacy, Wo MuHyB nicns IM, Ao yacy 3anyyeHHs nauieHta A0 AOCHIMKEHHS

MeHwe
Hix 1 pik’

AHTUaHrianbHUi
npenapar

Moxap 1 pik,
ane MeHLe

3 pokun
Ta 6inbLwe®

Bera-6rnokaropu 0,373

AHTAroHicTV KanbLjto 0,005°
Hitpatu TpuBanoi giji 0,006°
TpumetasnauH 0,208
PaHonasux 0,697
IBabpaauH 5 4,7 9 58] 12 49 0,971
Moncuzgomit 19 17,8 35 20,6 40 16,4 0,549

1: 107 = 100 %, oavH navuieHT Moxe GyTi BpaxoBaHWI kinbka pasis; 2: 170 = 100 %, oauH naujeHT
Moxe ByT BpaxoBaHWi Kinbka pasis; 3: 244 = 100 %, oAnH navieHT Moxe byTn BpaxoBaHWi Kinbka
pasig; 4: 064MCNeHo 3a OMOMOrOK TOYHOTO kpuTepito Pilepa, JBOCTOPOHHE; 5: BIAMIHHOCTI Mix
rpynamu CTatucTiHo 3HauyLwi npm 0,05.

XBOpWX i3 nepeHeceHnm IM npotn 34,2 % y nigrpyni 6e3 IM
(p<0,001). He BCTAHOBWNM CTATUCTUYHO 3HAYYLL BiMiHHO-
CTi 32 piBHEM (Di3MYHOI aKTUBHOCTI MiXk XBOPVUMMU 3aNeXHO
Big HasBHocTi IM B aHamHesi (p = 0,101). MepeBaxHa
BinbLicTb y4acHukiB gocnimkeHHs (noHag 88 %) manw
HaZMLKOBY Macy Tina abo oXupiHHA 6e3 JOCTOBIpHMX
BiAMIHHOCTEN MiX nigrpynamu. NpoTe cepen navjeHTis i3
IM BinbLe oci6 i3 HopmanbHum 06Bogom Tanii — 32,8 %
npotn 25,6 % ydyacHukis 6e3 IM B aHamHesi (p < 0,001).
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Tabauusa 3. Pesynsrati aHanisy aHTUaHriHanbHoI Tepanii Ha Yac 3anyyeHHs

[0 JOCNimKEHHS (Bi3UT 1), BpaxoByKOUM MiXKHApOAHY HENaTeHTOBaHy Ha3By i 4O3W

Knac
npenapary

Beta-6nokatopyn

Briokatopu
KanbL{ieBux
kaHanis

Hitpatn
TpuBanoi aii

TpumeTasugnH

PaHonasux

IBabpaguH

Moncuaomi

% [lo6oBa % cepen | CepenHs
fosa MHH nosa

3aranom 518 100
Biconponon 318 61,4 1,25 mr 7 2,20 443

2,50 mr 115 36,16

5,00 mr 169 53,14

7,50 mr 1 0,31

10,00 mr 26 8,18
Hebisonon 118 22,8 1,25 mr 4 3,39 3,92

2,50 mr 45 38,14

5,00 mr 69 58,47

10,00 mr 0 0
Kapseginon 61 11,8 6,250 mr 10 16,39 19,06

9,375 mr 0 0,00

12,500 mr 22 36,07

18,75 mr 2 3,28

25,00 mr 22 36,07

37,50 mr 1 1,64

50,00 mr 4 6,56
Mertonponon 19 3,67 12,5 mr 2 10,53 57,89

25,0 mMr 7 36,84

50,0 mr 6 31,58

100,0 mr 2 10,53

200,0 mr 2 10,53
Betakconon 2 0,39 5wmr 1 50,00 7,50

10 mr 1 50,00

20 mr 0 0,00
3aranom 174 100
Amnoaunin 152 87,4 2,5vr 9 5,92 6,00

5,0 mr 108 71,05

10,0 mr 35 23,03
JlepkaHigunii 21 12,1 10 mr 15 71,43 13,81

20 mr 5 23,81

40 mr 1 4,76
denoamniy 1 0,57 5mr 1 100 5
3aranom 129 100 - - - -
3aranom 210 100 35 mr 1 0,48

70 mr 144 68,57

(35 mr 2 p/n)

80 mr 65 30,95
PaHonasuh 6 100 500 mr 2 33,33 1000,00

1000 mr 3 50,00

2000 mr 1 16,67
IBaGpaauH 30 100 2,5wr 3 10,00 9,58

5,0 mr 3 10,00

7.5wmr 2 6,67

10 mr 16 53,33

15 mr 6 20,00
MoncuaomiH 104 100

MHH: mixHapoaHa HenaTeHToBaHa Ha3ga.
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Y pesynbraTti ouiHIOBaHHA 0BTSXeHOI cnagKoBOCTi
BWU3Haumnu, Wwo IM y poaundie nepLuoi Nikii Ta nepegyacHa
cmepTb b6aTbka y Bili 4o 55 pokiB 3adiikcoBaHi vacTille
cepeq xBopwx i3 nepeHecednm IM (p = 0,015 ta p = 0,02
BiANOBIAHO), @ NO3VUTUBHUIA CIMEIHWIA aHaMHES 3a iHCYIETOM
- yvacrile y rpyni nauiextie 6e3 IM (p < 0,001).

Cepen komMopbigHMX CTaHiB rocTpe MOpYyLIEHHS
MO3KOBOrO KpoB0obiry abo TpaH3uTOpHa iluemMiyHa ataka
[OCTOBIPHO YacTille 3apeecTpoBaHi B aHaMHE3i XBOpWX
6e3 IM (p = 0,026), a nepengiabeT (p = 0,017) i LykpoBuit
piabet (p = 0,03) vacriwe dikcyBanu y rpyni nauieHTiB i3
nepexeceHum IM.

MauienT 3 IM odikyBaHO yacTilwe manu npouegy-
p¥ YepesLLKipHMX KOpOHapHUX BTpy4yaHb (YKB) Ta/abo
aopTo-kopoHapHoro wyHTyBaHHS (AKLL) — 64,1 % npotw
11,7 % (p < 0,001).

KoHTponb Takux reMoguHamiuHnX qakTopis puanky, sk
MigBuMLLIEHMIA apTepianbHuin TUCK (AT) i BUCOKa YacToTa cep-
LieBux ckopodeHb (YCC) y cnokoi (noHaa 80 ya./xs) BiporigHoO
kpaLumin y rpyni nauienTis 3 IM B aHamHesi (p < 0,001). OgHak
y 60,8 % xBopwx Liei nigrpynu AT 3anuLwascst HeonTUMarb-
Hum (noHag 140/90 mm pr. ct.), @ YCC nonap 80 ya./xs
BM3HaueHo y 29,5 % naujieHTiB 3 IM. CTaTMCTUYHO 3HauYLLMX
BigMiHHOCTel 3a piBHAMU CAT i AT, a Takok 3a YCC y cTami
CrMOKOK MiX Migrpynamu He BUSIBIIEHO.

MaujeHTn 3 IM mManu B cepegHboMy 6 Hanagis CTe-
HOKapaii Ha TwxaeHb, i noTpeba y NpuiiMaxHi npenapartis
HITpOrMiLepUHy KOPOTKOI Ail ANA 3HATTS HanagiB y HUX
[OCTOBIpHO binbLua, Hix y nauieHTis 6e3 IM — go 5 pasis Ha
TWXOEHb. YacTka XBOpYX i3 TSHKKUMM KITIHIYHUMU NposiBaMu
cTeHokapgii (Ha pisHi llI-IV ®K) Ginblua cepen yy4acHukis
i3 nepeHeceHum IM — 38,2 % npotn 23,7 % (p < 0,001).

Y pesynbrati aHaniay peackynspuaaLiiHix BTpy4aHb
BCTAHOBWI, LLIO Y XBOPUX i3 AaBHICTHO IM MeHLue Hix 1 pik
yacrTiwe BukoHyBanm YKB -y 24,4 % Bunagkis, e y
7,7 % y4acHukis 3giricHunu AKLL. Akwo gasHicts IM cTaHo-
Buna Big 1 4o 3 pokiB, TakoX nepesaxaro B1koHaHHS YKB
wono AKLL - 40,9 % npotu 26,9 %. MpoTe y naujeHTiB 3
IM B aHamHesi noHaz, 3 pokv TOMy NoYMHana npesarntosatut
nuToma Bara BukoHaHHst AKLL nopisHsHO 3 YKB —y 65,4 %
npoti 34,7 % Bunagakis.

[eTanbHuin aHanis NpuXuIbHOCTI XBOpWX A0 Tepanii
HaBe[leHo y nonepezHin nybnikauii [2]. 3aranom npuxuns-
HICTb [0 Tepanii HU3bka y GinbLue HXX NONOBMHW NALIEHTIB
— 51,6 %. XapakTep npuiiMaHHs aHTWaHriHanbHoi Tepanii
3aneXHo Big A4aBHOCTI nepeHeceHoro IM He maB JOCTOBIp-
HWX BIIMIHHOCTEN 3a NepeBaxHOL0 GinbLuiCTio Mpenapartis
i B MOHOTepanii, i B kombiHavisix (mabs1. 2). BTim, nauieHTn
i3 pasHicTio IM noHaa 3 pokw yacTille BXuBann HiTpaTtn
MPOIIOHrOBaHOI Aii Ta aHTaroHicT kanbLito. Lle novactn
Moxe OyTW NiATBEPOKEHHSM NOCTYNOBOTO 3MEHLUEHHS!
eeKTMBHOCTI NpoLeayp peBackynspuaaii 3 yacom. Mo-
PIBHANBHWUIA aHani3 YaCTOTW NPUAMaHHS Pi3HMX KOMGIHaLLN
aHTWaHriHarnbHoi Tepanii He BUSIBUB [OCTOBIPHWX BiMIHHOC-
Ten M nigrpynamu 3 pisHoto gasHicTio IM.

AHanis xapakTepy aHTWaHriHanbHoi Tepanii Ha Yac
3any4yeHHs 4O JOCHIXEHHS MoKa3as, WO HahvacTile
navjeHTv otpumysanm Geta-ornokatopu (mabn. 3). 3-nomix
npenaparis LibOro Knacy HanyacTilue npuaHadanm Giconpo-
non i HebiBonon; cepenHst fo3a npenapariB CTaHOBKUNa
4,43 vr pna Biconponony (MakcumansHa — 10 mr) Ta 3,92 mr
ans Hebisonony (MakcumanbHa — 5 wmr). NpuaHaveHHs
Takux 403 beTa-brnokaTtopis MOXe NoYaCTW NOSICHATH, L0 Y
29,5 % nauienHTiB YCC cnokoto cTaHoBuna noHag 80 ya./xs.
Ha fpyromy micLi 3a 4acTOTOH NpU3HaYEHHS — TPUMETA3M-
AvH. [1Bi TPETUHM YYaCHMKIB fOCTimKeHHs (68,5 %) Ha vac
3aryyeHHs npuimany Lev npenapar y osi 35 Mr 4gidi Ha
no6y, pewwta —y no3i 80 Mr 1 pas Ha fo6y.
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HacTynHuii 3a 4acToTOK NPU3HAYEHHS! KIAc aHTWaHTri-
HarnbHWX NpenapariB — aHTaroHiCTv kanbLito. Y 87 % npu-
3HaueHb 0bypany amnoauniH i3 cepeaHLOK0 403010 6,0 Mr
(makcumansHa — 10 mr), y 13 % BuNaaKiB — NepkaHiguniH i3
cepeaHboto 03010 13,8 Mr (MakcumanbHa — 20 mr). Cepeq
iHLIMX aHTWaHriHaNbHMX 3aco6iB 3 Malxe OfHAKOBO Yac-
TOTO (Ha piBHI 20 %) y4aCHUKM [OCTIMKEHHS NpUAMAni
HiTpaTV NPONOHIOBaHOI Aji Ta MONCMAOMIH. 3HaYHO pidLLe
XBOpUM Byno npuaHayeHo iBabpaamH i paHonasuH.

AHani3 MoaudikaLii aHTWaHriHanbHOT Tepanii HaBeAeHo
y mabnuyi 4. 3a an3aiHOM JOCRimKeHHs!, Nnikapi Mornm
KoperyBaTy aHTUaHriHarbHy Tepanito 3rigHo 3 iXHbOKO CTaH-
[apTHO MpakTKkot. Halbinblumx MoaumdikaLi 3as3Hana
Tepanis TpumeTasuamHom —y 63,0 % xBopux npenapar npu-
3HaueHn de novo y fo3i 80 Mr; Ha Lo 103y NepeBeny Lue
24,7 % y4acHuKiB, siki nonepeaHbO NpuiMarnu horo y o3
35 vr agivi Ha go6y. HanpukiHui gocnigxeHHs 3binbLumMnacs
yacTka mawieHTiB, KoTpi ofepxyBanm beta-6nokatopu, — 3
72,4 % no 87,9 % Ha chiHanbHomy BiauTi. MNogibHy TeHaeH-
Liit0 BU3HAYMM LLIOAO NMPU3HAYEHHS aHTAroHICTIB KarnbLiito
(3binbLueHHs YacTku nauieHTis 3 24,9 % po 34,5 %) Ta iBa-
6papuHy (34,8 % 10 10,5 %). 3HauyLLmMX 3MiH LLOAO pesxuMy
MPW3HaYEHHS iHLWIKMX KNaciB npenapariB He 3ad)ikCoBaHO.

HaegeHi moaudikauii Tepanii BNAMHYNM Ha cuMN-
TOMHICTb NaLieHTIB HAaNPUKiHLIi JocnimkeHHs (puc. 1). Tak,
yacTka 6e3cMnToMHMX xBopux 3pocna 3 1,2 % 00 28,2 %,
a TaKoX CYTTEBO 3MEHLUMIACA KOropTa NaLieHTiB i3 yacTu-
MU Hanafamy CTeHoKapaii (27 HanagiB Ha TWKOEHb) — 3
30,6 % 10 5,3 %.

Baxrnusum Buaom Tepanii, LLO BNMBAE Ha MPOrHO3 Na-
LieHTiB 3i cTeHoKapaieto Ta IM B aHamHesi, € rinoninigemiyHa
(mabn. 5). XBopuM L€ rpyni pekoMeHLoBaHa BUCOKOIHTEH-
CVIBHa CTaTMHOTEPAnIA, WO, 32 YAHHUMM PEKOMEHAALISMMY,
nepenbayae npuimanHs 40-80 Mr atopsactatuHy abo 20—
40 mr po3yBacTaTuHy. 3rigHo 3 pesynsratamut 4OCHiMKEHHS
GO-OD, HeobxigHi 4031 OTPUMYIOTD Tinbkui 44,2 % XBOPKX
(32,0 % — posyBacraruH, 12,2 % — atopsacrtaTviH). 3a3Haum-
MO, L0 8,6 % XBOpWX B3ararni He NpuiimMany CTaTuHiB (npu-
YMHYM NiA Yac LbOro AOCHimKeHHs He aHanisyBanu), a 7,1 %
nawjieHTiB 0AepXKyBany CUMBACTaTWH, SKUA HE HaNEXWTb
[0 Tpyny npenapartiB BUCOKOIHTEHCMBHOI Tepanii. PiBeHb
xonectepuHy JMHLL, ctanosuB 2,93 + 1,15 mmons/n, Wwo
CYTTEBO MEPEBULLYE PEKOMEHAOBAHWA ANS MaLieHTiB i3
nepeHeceHnm IM (MeHLwe Hix 1,4 Mmmonb/n). 3ayBaxumo
TaKOX, LU0 XOAEH MawieHT He oTpUMyBaB KOMGIHOBaHOI
rinoninigemivHoi Tepanii.

06roBopeHHA

DOocnimxerHs GO-OD y xBopux Ha CTabinbHy CTeHokapaito,
3okpema 3 IM B aHamHesi, € HUHI HanbBinbLLO Halio-
HarnbHO 633010 JaHNX LLOAO BEAEHHS TakWX MaLlieHTiB y
peanbHin KNiHIYHIN npakTuu.

TepMiH 3aiNCHEHHS AOCTIMKEHHS NPUNaB Ha NaHAEMItO
COVID-19, konu siKicTb MeanYHOI aonomory morna GyTu
HeonTMManbHO0. [nsi NOpIBHAHHS OTPUMaHUX pesynbTaTia
3 MiXHapOAHUMU OaHUMU BUKOPWUCTAHO AaHi 3 peecTpy
CLARIFY [4].

Kno4oBoto BigMIHHICTIO XapaKTepUCTUK NaLEHTIB, SKi
B3AnM y4acTb y gocnimkeHHi GO-OD, € 3Ha4Ha cuMnToM-
HicTb — y 98,8 % Bunagkis, i Tinbkv 23,0 % ydyacHukiB fo-
cnipxerHst CLARIFY ckapkunucs Ha Hanagy cTeHokapaii.

Tabauusa 4. Mogudikallis npu3HayYeHHst aHTWaHrianbHoi Tepanii 3 BisuTy 1

PO O PR R P T

[0 BisnTy 4

Mpenapar

aHTMaHrianbHoi Tepanii

Beta-6nokatopu

Bisut 1

Biaut 2

Tepanisi 6e3 3MiH 419 724 473 817 492 850 509 879
36inblunnu gosy 50 8,6 35 6,0 19 3,3 9 1,6
3MeHLMNM Aoy 10 1,7 16 2,8 13 2,2 6 1,0
CkacyBanu npuaHa4eHHs 3 0,5 6 1,0 4 0,7 3 0,5
3amiHunm npenapat 36 6,2 10 1,7 9 1,6 9 1,6
MpuaHaunnu npenapart 25 43 3 5 3 0,5 2 0,3
He npuaHayeHuit Ha notouHomy Ta 36 6,2 36 6,2 39 6,7 41 71
nonepeaHbOMY BiduTax
AHTaroHicTVt KanbLjto
Tepanisi 6e3 3MiH 144 249 184 318 195 337 200 345
36inblunnm fosy 12 2,1 14 5 0,9 4 0,7
3meHLKnKM Aoy 4 0,7 0,7 6 1,0 3 0,5
CkacyBani npusHadeHHs 10 1,7 0,7 4 0,7 5 0,9
3amiHunm npenapat 4 0,7 0,2 3 0,5 1 0,2
MpwaHaunnu npenapar 37 6,4 16 28 4 0,7 2 0,3
He npmaHaquMﬁ‘Ha notoyHomy Ta 368 63,6 362 625 362 625 364 629
nonepeaHLOMY BianTax
Hitpatu TpuBanoi aii
3anuwmnu npenapat 104 180 126 218 103 178 103 178
CkacyBanu npusHaJeHHs 25 43 1 1,9 38 6,6 38 6,6
lMpuaHaunnu npenapar 33 57 15 2,6 4 0,7 4 0,7
He npuaHayeHnin Ha NoTo4HOMY 417 72,0 427 737 434 750 434 750
Ta nornepeaHboMy BisuTax
TpumetasuanH (TM3)
[ns Biauty 1:
MpuaHaumnu TM3 35 1 0,2 - - - - - -
MpuaHaumnu TM3 80 368 636 - - - - - -
3aminnnm TM3 35 Ha TM3 80 143 247 - - - - - -
Bys i sanuwmnmu TM3 80 65 112 - - - - - -
bys i sanuwmnn TM3 35 2 0,3 - - - - - -
[ns BisuTiB 2, 3i4:
CkacyBanu npusHadeHHs - - 577 99,7 576 995 574 991
Mpwbpanu npenapat - - 2 0,3 1 0,2 2 0,3
3amiHunm npenapat - - 0 0 0 0 0 0
Hemae gaHnx Ha noTo4HoMmy Ta - - 0 0 2 0,3 3 0,5
ronepeaHLOMY BisuTax
PaHonasuH
3anuwwnun npenapat 4 0,7 4 0,7 6 1,0 9 16
CkacyBani npusHaJeHHst 3 0,5 3 0,5 1 0,2 2 0,3
MpuaHaunnu npenapat 3 0,5 3 0,5 5 09 2 0,3
He npusHayeruii Hal NOTOYHOMY 569 983 569 983 567 979 566 97,8
Ta nonepeaHboMy BisuTax
IBabpaayH
3anuwunu npenapat 28 4.8 42 73 53 9,2 61 10,5
CkacyBanu npuaHadeHHs 2 0,3 7 1,2 2 0,3 0 0
lMpuaHaunnu npenapar 21 3,6 13 2,2 8 1,4 1 0,2
He npusHayeHuin Ha MOTOUHOMY 528 912 517 893 516 891 517 893
Ta nornepeaHboMy BisuTax
MoncuaomiH
Sanuwwunun npenapat 71 123 84 145 83 143 60 10,4
CkacyBanu npusHa4eHHs 33 57 10 1,7 17 29 31 54
MpuaHaunnu npenapart 23 40 16 2,8 8 14 3 0,5
He npuaHayeHuin Ha NOTO4HOMY 452 781 469 810 471 813 485 838
Ta nonepeaHboMy BisuTax
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Tabauusa 5. Posnoain nauieHTiB 3a niarpynamu npuiMaHHs CTaTuHIB Ha BiauTi 1

Miarpyna 3a BWAOM CTaTUHIB, 403010 _ %

ATopBacTaTuH <20 mr 12 21
20-39 mr 144 249
40-79 mr 69 11,9
>80 mMr 2 0,3
PosyBsactatuH <20 mr 76 13,1
20 mr 151 26,1
>20 mr 34 59
CumMBacTaTuH 10 mr 1 0,2
20 mr 30 52
40 mr 10 17
Bes cratuHiB 50 8,6
3aranom 579 100,0
100 %
10,7
90 %
80 %
70% 33,5
60 %
50 % 47
40 %
451
30 %
20 % 31,9
10 %
0% e
Bisut 2 Bisnt 3 Bisut 4

B Hemae

<3 Hanaau Ha TWXaEeHb

B 3-6 HanagiB Ha TuxaeHs M 27 HanajiB Ha TWXOEHb

Puc. 1. [lnHamika CUMNTOMIB CTEHOKapAii BPOAOBX CNOCTEPEXEHHS.
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CepepHil BiK yKpaiHCbKVIX NaLieHTiB AeLo MeHLwmin — 60,9
poky npoTt 63,1 poky. MoLMpeHICTb Takux hakTopiB PU3NKY,
AK KYPIHHS, OXUPIHHSA i ODTSHKEHUA CIMENHMIA aHaMHe3
3icTaBHa. B13Ha4eHO BigMIHHOCTI 32 KOHTPONEM reMoaunHa-
Mi4HUX chaKTOpiB pu3mKy. Tak, piBeHb cepeaHiit CAT BuLLmi
Ha 9,6 Mm pr. CcT. B yyacHukis GO-OD (139,7 mm pr. CT.
Ta 130,1 Mm pT. CT. BignogigHo); OAT — Ha 7,2 MM pT. CT.
(84,5 MM pT. CcT. Ta 77, 3 MM PT. CT. BiANOBIAHO), a CepeaHs
YCC nepesuysana Ha 5 ya./xs (73,2 ya./xs Ta 68,3 ya./x8
BIAMOBIZHO 3@ AOCTIKEHHAMN).

LLle oguH noTeHUinHMIN haKTop BENMKOI KinbKOCTI
CUMNTOMHYX nauieHTiB 3 IM B aHaMHe3i — MeHLa YacToTa
BWKOHaHHSA npoueayp pesackynspusauii (64,0 % npotu
81,8 %). Haronocmo Ha [oCTaTHbO HU3LKOMY BifCOTKY
3piricHenHs YKB y xBopwx i3 aiarHozom IM MeHLue Hix pik
TOMY (24,4 %). Lle moxe GyTv pe3ynbraTom opraHisauiinHx
npobrnem HagaHHS AOMOMOr/ XBOPUM TMif Yac naHaemii
COVID-19.

YacToTa npuaHaveHHs i NporHo3-mMoamaiKyBanbHWUX
npenaparis, i aHTWaHriHanbHUX 3acobiB 3icTaBHa, 3a Aa-
HUMW aHanidy pocnigkeHHs GO-OD Ta peectpy CLARIFY.
BTiM, KNIOYOBWM MUTAHHSAM € CTYNiHb NPUXWIBLHOCTI XBOPKX
po Tepanii. Y 51,6 % yKpaiHCbKVX NaLieHTiB NPUXUIBHICTb
[0 Tepanii OLHAMK SK HU3bKY.

OnTumisauis aHTUaHriHanbHOI Tepanii Moxe CyTTEBO
BMSIMHYTW Ha CUMNTOMHICTb MALiEHTIB HaBIiTb y Mexax
[0BONNi HETPUBAMOIO (TPUMICAYHOTO) CnocTepexeHHs. Ha
thiHanbHoMy Bi3uTi gocnimkeHHs GO-OD 3apeecTpoBaHo
30iNbLUEHHS YaCTKW NPU3HAYeHHsI reMoauHaMIYHUX npe-
napartis: 6eta-brokaTopis, aHTaroHICTIB kanbLiito TpMBanoi
Jii, iBabpagmHy. OpwriHansHui TpumeTauavs O y nosi
80 wr, wo notpebye OOHOKPATHOMO MPUIAMAHHS Ha [eHb,
i TOMy MiABMLLYE NPUXUIBHICTL O Tepanii, NPU3HaYeHuN
Takox 99 % navieHTiB. HaBeaeHi 3MiHM iCTOTHO BNAMHYNN
Ha CUMNTOMHICTb XBOpUX. Tak, YacTka 6e3CMMNTOMHMX Na-
LieHTiB 3pocna o 28,2 %, we y 47,0 % y4acHWKIB KinbKiCTb
Hanazie CTEHOKapAii CTana MeHLwa Hix 3 Ha TwxaeHb. [ns
MOPIBHSAHHS: NiCNs 5 POKiB CIOCTEPEKEHHS 32 YKPATHCHKMMU
naujeHtamm 3 peectpy CLARIFY Tinbku 12,5 % nosbynucs
KMiHIYHMX CUMMNTOMIB 3aXBOPIOBAHHS, | KOXKEH TPETIl i3 HUX
MaB TSXKKY CTeHoKapaito Ha pisHi Il K [7].

BiacyTHicTb HanaaiB cTeHokapmii B aHaMHe3i nawjieHTiB
3 IM nos'a3aHa He TinbkK 3 KPaLLoK SKICTIO XWUTTS, ane
1 nporHo3om. Tak, y MixHapogHomy peectpi CLARIFY y
6e3cMMNTOMHMX NaLieHTiB i3 nepeHeceHuM IM yacToTa cep-
LIeBO-CYAMHHUX YCKMaHEeHb AOCTOBIPHO He BigpisHsanacs
Bif, noka3sHuka xBopux 6e3 IM. Pasom i3 Tum, nawjieHT 3 IM
i CTEHOKapAier0 Manu HanBULLIMIA PU3NK CEPLIEBO-CYANHHUX
yCKIMaaHeHb Y Hanbnmxyi 5 pokis. MosACHIOEMO Lie TUM, Lo
HasiBHICTb €ni30AiB ileMii y XBopuX i3 MOponoriyHum
cybcTpaTtom, SK-0T py6LIEeBMMM 3MiHAMK, NOTEHLLIAHO Crpu-
YWHSIE PO3BUTOK MOPYLLIEHb PUTMY, LLIO 3arPOXYHOTh XUTTIO,
YM roCTpOi cepLeBoi HegocTaTHoCTi [8].

[pusHaYeHHs oNTUManbHUX 03 TiNOMiNigeMivHOI
Tepanii — LU OAMH IHCTPYMEHT BMIINBY, IKUA MOXe iCTOTHO
MOKpaLLMTX NPOrHo3 naulieHTiB. CepeaHii piBeHb xonecTe-
puHy JTMHLL, 2,93 Mmons/n (npy LinboBOMY piBHI MEHLLE HiX
1,4 Mmonb/n) €BiguMTL NpO il HeJoCTaTHIO ePEKTUBHICTD.
3icTaBHi AaHi ogepxanu 1y pesynsTati MaTUPIYHOrO Cro-
CTEpexXeHHs 3a YKPaiHCbKOK NonynsLieto, WO 3AiNCHeHe
y mexax gocnimpkeHHs CLARIFY. Tak, BcTaHOBnEHO, Lo
Tinbkm 6,6 % XBOPUX Manu nokasHukv xonectepuHy JIMHLL,
L0 MeHLWi 3a UinboBi [7]. EPekTMBHUM pileHHAM Uiei
npo6nemn moxe ByTV LMpLLE BUKOPUCTaHHS KOMBIHOBaHOT
rinoninigemiyHoi Tepanii, sIKy, 3a pesynsratamu JoCHimKeH-
Hst GO-OD, maiixe He NpusHavatoTb y peanbH1X yMoBax.

BucHoBKH

1. KniHiko-gemorpadivyHumn ocobnmeoctamn ykpa-
THCbKMX amBynaToOpHKX MaLlieHTiB 3i CTeHokappaiel Ta
nepeHeceHum IM € 3HayHa YacTka oci6 mornogoro Biky
(Bikom [0 55 pokiB), NpeBantoBaHHS YOMOBIKIB, @ TaKOX
HasIBHICTb MO3UTUBHOIO CiMENHOro aHamHesy Lwogo IM
Ta/abo nepenuacHoi cmepTi 6aTbka. HesagosinbHUM 3a-
NLIAETLCS KOHTPOMb MOAUMIKOBaHWUX (PaKkTOpiB pU3MKY:
noHap 88 % XBOpPWX MaKTb HaAnMLLKOBY Macy Tina abo
OXMPiHHS, GinblUe HbX NONOBKMHA NALEHTIB BU3HAYAKOTb
HW3bKY (Di3NYHy aKTUBHICTb, 14,5% NPOAOBXYOTb KypUTH.
KoxeH 4eTBepTUiA XBOPUIA Mae CynyTHIl LyKpoBMIA diabeT
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abo nepeppiabet; noHaa 60 % nawieHTiB MaKOTb HEKOHT-
ponbOBaHuii apTepianbHuiA TUCk, a'y 29,5 % sunaakis YCC
y CTaHi cnokoto nepesuilye 80 ya./xB.

2. Br3HayeHa icToTHa CUMNTOMHICTb NaLlieHTIB 3i cTe-
Hokapgieto Ta IM B aHamHesi — B cepeaHboMy 6 Hanagis
Ha TWXOEHb, HEe3BaXaloun Ha BUKOHaHHS Y 64 % xBopux
npoueayp KOpoHapHOi peBackynapusavii B MUHYNoMy.
BinbLue HX TpeTHa XBOpUX MatoTb cTeHokapgito |I1-1V OK.

3. YkpaiHcbki naLieHTu 3i CTEHOKapAieto Ta nepeHece-
HUM IM MatoTb 3icTaBHY 3 MKHAPOAHUMM [JaHUMMW YacToTy
NPU3HAYEHHS NPOrHO3-MOANMIKYBaNbHUX Ta aHTWUaHTi-
HanbHux npenaparti. Y 51,6 % ykpaiHCbKux naujieHTiB
NPUXMABHICTb 4O Tepanii OLHUIN SIK HU3bKY.

4. HeoOxigHi 0031 CTaTUHIB NPU3HAYEHO MEHLLE HiX
MonoBwHI naujieHTiB 3 IM B aHamHesi, cepeaHiii piBeHb
xonectepuHy JIMHLL ctaHoBuTb 2,93 MMonb/N, WO 3HaY-
HO MepeBWLLYE PEKOMEHOOBAHI 3HAYEHHS (MEHLUE HiX
1,4 Mmonb/n).

5. Moaudikauis MeankamMeHTO3HOI Tepanii LWsxom
onTuMisauii 403 rinoninigeMiyHuX, aHTUaHriHaNbHUX npe-
naparis i LogaBaHHs OpUriHanbLHOrO TPUMETa3WAVHY B 4030
80 mr 1 pa3 Ha foby fana 3mory Yepes 3 MicsLi CyTTeBO
3HU3MTM 4YaCTOTY HanagiB CTEHOKapAii Ta NoNiNWUTY SKiCTb
XWUTTS NaLiEHTIB.

MepcneKTMBU NOAAAbLIMX HAYKOBUX AOCAIAKEHb Mo-
NSraroTh B aHaniai 0cCobNMBOCTEl 3aCTOCYBaHHS aHTUaHTi-
HanbHoI Tepanii B OKPeMIX KOropTax XBopux Ha CTabinbHy
CTEHOKapgito.

dinaHcyBaHHA
AOCAAKEHHS 3AIMCHUAK 3@ MiATPMMKKM TOB «CepB’e YkpaiHan.
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The glucose-potassium ratio as a marker of adverse prognosis
in patients with chronic heart failure
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The glucose-potassium ratio (GPR) has previously proven its prognostic role in acute pathological conditions: ischemic and
hemorrhagic strokes, aortic aneurysm and dissection, myocardial infarction. However, changes in the serum GPR in patients with
chronic heart failure (CHF) with preserved left ventricular ejection fraction (HFpEF) remain unclear. Itis known that tubulointerstitial
injury occurs in patients with CHF. The renal tubulointerstitium plays a leading role in the reabsorption of glucose, potassium, and
sodium. Therefore, impaired glucose-potassium ratio in patients with CHF is expected.

Aim. To examine changes in the glucose-potassium ratio in patients with ischemic HFpEF and to determine its impact on the
short-term (1 year) prognosis.

Materials and methods. The study involved 57 patients (men — 43.9 % (n = 25); women — 56.1 % (n = 32)) with ischemic CHF,
stage Il A-B, NYHAFC II-1V, 49.1 % (n = 28) with sinus rhythm, and 50.9 % (n = 29) with atrial fibrillation (AF). Patients with sinus
rhythm and AF were comparable in age (p = 0.968), height (p = 0.167), weight (p = 0.539), BMI (p = 0.774), body surface area
(p=0.296). The serum GPR was calculated as the serum glucose level divided by the serum potassium level. ROC analysis and
logistic regression analysis were performed.

Results. According to the univariate regression model, an increase in the GPR above 1.1697 increased the number of adverse
cardiovascular events by 11.15 times at the end of the 1st year of follow-up (95 % CI 1.33-93.50, p = 0.0048).

Conclusions. Chronic heart failure with preserved left ventricular ejection fraction is accompanied by impaired tubulointerstitial
function, which is confirmed by an increase in the glucose-potassium ratio, and its increase above 1.1697 (sensitivity 88.9 %,
specificity 60.8 %) is associated with 11.15 times (p = 0.0048) higher odds ratio of adverse cardiovascular events within a year.
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TAlOK030-KanieBe BiAHOLIEHHSA K MapKep HeCNPUATAMBOrO NPOrHO3y
B NaUJ€EHTIB i3 XpOHiUHOIO CepLeBOI0 HEAOCTATHICTIO

B. B. CuBonan, B. A. AuceHko

[Moka3aHo NPOrHOCTUYHY POnb FtOK030-KanieBoro BigHoLeHHs (FKB) y cupoBaTLli KpoBi NPy FrOCTPKX NATONOMYHNX CTaHaXx: ile-
MiYHMX | reMopariyHnX iHCynbTax, po3LuapyBasbHii aHeBPU3Mi aopTw, iHdbapkTi Miokapaa. BTiM, 3MiHW BigHOLIEHHS rntoko3a / kanii
Yy CMPOBATLi KPOBI B MAL€EHTIB i3 XPOHIYHOIO CepLEeBor HepocTaTHicTio (XCH) 3i 3bepeskeHoto (hpaKkLiero BUKMAY 3anuLLarTbes
Hes'sicoBaHMMU. BigoMo, Lo y xBopux Ha XCH BinbyBaeTbes ypaxkeHHs TyOynoiHTepcTuLito. TyOynoiHTepPCTULit0 HUPOK HANEXUTb
npoBigHa ponb y peabcopbuii rmiokoan, kanito, HaTpito. OTxe, odikyBaHUM € nopyLueHHs KB y xsopux Ha XCH.

Mera po6oTtu - focnignTyh 3MiHM [MoKO30-KanieBoro BigHOLEHHs y XBopux Ha XCH ilemivHoro reHesy 3i 30epexeHoto dpakLieto
BMKWOY NIBOTO LUMYHOYKA Ta 3'iCyBaTH NOro BNnMB Ha HabnvxeHwii (1 pik) NporHo3.

Martepianu i metoau. [lo gocnigxeHHs 3any4eHo 57 xsopux (25 vonosikis — 43,9 %; 32 xiHkv — 56,1 %) Ha XCH iwemivHoro reHesy,
Il A-B cragii, II-V ®K 3a NYHA. 3 nomix obcTexernx — 28 (49,1 %) nauieHTis i3 cuHycosum putmom, 29 (50,9 %) — i3 dibpunsuieto
nepencepab. XBopi 3 CUHYCOBUM pUTMOM i hibpunsiLieto nepeacepab 3icTasHi 3a BikoM (p = 0,968), 3poctom (p = 0,167), Macoro
Tina (p = 0,539), IMT (p = 0,774), nnoweto noBepxHi Tina (p = 0,296). KB y cuposartLi kposi 06paxyBanu, NOAINMBLLM NOKA3HUK
TTII0KO31 B CUPOBATLLi KPOBI Ha piBeHb Kanito B cupoBartLi kpoBi. 3aincHunmn ROC-aHania i noricTUYHWIA perpecinHmii aHania.

Pesynbtatn. 3a gaHMMm yHIBapiaHTHOI perpecuBHOi MoAeni, NABULLEHHS FMIOKO30-KanieBoro BigHOLEHHs noHaa 1,1697 36inb-
LLyBano KinbKiCTb HECMIPUATIAMBIX CEepLIEBO-CYAMHHWX MOAIN Ha KiHeLb nepLUoro poky cnoctepexeHHs B 11,15 pasa (95 % [JI
1,33-93,50, p = 0,0048).

BucHoBku. XCH 3i 36epexeHoto dhpakLieto BUKAY MIBOTO LUMYHOUKA CYNPOBOMXKYETHCS MOPYLLUEHHAM DYHKLii TyOynoiHTepcTH-
Liito, L0 NiATBEPMAKEHO 3POCTAHHAM [TH0KO30-KanieBoro BiBHOLEHHS!, a 36inblueHHs KB noHag 1,1697 (4ytnmsictb — 88,9 %,
cneundivHicTb — 60,8 %) acoLitoeTbCA 3 NiABULLEHHSAM BifHOLLEHHS LLAHCIB HECMIPUATIIMBIX CEPLIEBO-CYANHHUX NOIN YNPOLOBXK
poky B 11,15 pasa (p = 0,0048).

Chronic heart failure with preserved left ventricular ejection
fraction (HFpEF) is highly prevalent worldwide. With the
rapid progression of the aging population all over the world,
the incidence of heart failure (HF) is increasing steadily [1].
HFpEF represents more than half of all HF hospitalizations.
Effective treatment remains a significant unmet clinical need,

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

regardless of a clear diagnosis [2]. HFpEF is associated
with high morbidity and mortality, leading to a poor
clinical prognosis. However, risk stratification and clinical
management of HFpEF continue to be challenging [3].
Studies have demonstrated a complex interaction
between blood glucose and potassium in the human
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body. Given the potential combined effects of these two
variables, the glucose-potassium ratio (GPR) concept has
been introduced [4].

Serum glucose and potassium are key biomarkers
frequently utilized in clinical practice. Glucose, as the
primary energy source for cells in the human body, is
essential for maintaining cellular metabolism. Potassium
ions, the most abundant cations within human cells, are
integral to various physiological processes, including nerve
conduction, cardiac rhythm, muscle contraction, and the
assurance of normal renal functions [5].

Recently, the GPR has served as a novel biomarker
in several studies, demonstrating its potential as an early
indicator of central nervous system injuries, including
aneurysmal subarachnoid hemorrhage (aSAH), acute
intracerebral hemorrhage, severe traumatic brain injury,
and neuropsychiatric disorders following carbon monoxide
poisoning. Additionally, a study has highlighted the
prognostic value of GPR for predicting mortality in patients
with ischemic stroke [5].

Although the GPR potentially integrates these chronic
pathophysiological alterations, its prognostic value in
chronic conditions, particularly in patients with HFpEF,
remains unclear.

Aim
To examine changes in the glucose-potassium ratio in

patients with ischemic HFpEF and to determine its impact
on the short-term (1 year) prognosis.

Materials and methods

The study was performed at the clinical base of the
Department of Propaedeutics of Internal Medicine,
Radiation Diagnostics and Radiation Therapy of
Zaporizhzhia State Medical and Pharmaceutical University
and at the Cardiology Department of the Municipal
Non-Commercial Enterprise “City Hospital No. 6” of the
Zaporizhzhia City Council, in accordance with the Good
Clinical Practice standards and the Helsinki Declaration
principles. The study protocol was approved by the
Ethics Committee of the Zaporizhzhia State Medical and
Pharmaceutical University.

Following informed consent, 57 patients with ischemic
CHF, stage Il A-B, NYHA FC II-IV, were enrolled in the
study. Of them, 43.9 % (n = 25) were male and 56.1 %
(n = 32) were female. Among the participants, 49.1 %
(n = 28) had sinus rhythm, while 50.9 % (n = 29) had
atrial fibrillation (AF). Patients with sinus rhythm and AF
were comparable in terms of age (69.32 + 10.31 years vs.
69.59 + 8.45 years, p = 0.968), height (166.57 + 10.86 cm
vs. 170.24 £ 8.68 cm, p = 0.167), weight (83.64 £ 17.73 kg
vs. 86.93 £ 19.92 kg, p = 0.539), BMI (24.99 + 4.39 kg/m?
vs. 25.40 + 5.08 kg/m?, p = 0.774), and body surface area
(1.92£0.23 m?vs. 1.98 £ 0.24 m?, p = 0.296).

Inclusion criteria: manifestation of subjective symptoms
and objective signs of CHF (NYHA FC [I-1V); objective
evidence of left ventricular (LV) myocardial dysfunction in
patients over 18 years; verification of ischemic CHF genesis
(history of myocardial infarction and/or clinical symptoms of
stable angina or ischemia signs based on ECG monitoring);

ECG evidence of prior myocardial infarction (MI); coronary
artery atherosclerosis confirmed by CAG or MSCT; previous
percutaneous coronary intervention (PCI) or coronary
artery bypass grafting (CABG); written informed consent
from a patient.

Exclusion criteria: acute coronary syndrome (within the
last 6 months); acute cerebrovascular accident (within the
last 6 months); acute infectious diseases; decompensated
diabetes mellitus; parenchymal kidney diseases; renal
failure (GFR <30 ml/min/1.73 m?); liver cirrhosis; oncological
and oncohematological diseases; mental illnesses; patient
refusal to participate in the study.

Ischemic CHF was diagnosed according to the 2021
Recommendations for the Diagnosis and Treatment
of Chronic Heart Failure by the Ukrainian Cardiology
Association and the Ukrainian Association of Heart Failure
Specialists [6,7]. Doppler echocardiographic examination
was conducted using an “Esaote MyLab Eight” device
(Italy) with a standard method to determine baseline
parameters [8], including end-diastolic and end-systolic
dimensions of the left ventricle (LVEDD, cm; LVESD, cm),
left ventricular ejection fraction (LVEF, %), relative wall
thickness of the left ventricle (RWT), LV myocardial mass
index (LVMI) according to the Penn Convention, left atrial
volume index (LAVI, ml/m?), early diastolic filling velocity
of the left ventricle (E, cm/s), early diastolic velocity of the
medial and lateral walls of the mitral valve fibrous ring
(E’'med and E’lat, cm/s), and the E/e’ ratio, which indicates
the end-diastolic pressure in the left ventricle according to
tissue Doppler (E/e’ med) [9].

The HFpEF diagnosis was verified by the presence
of the HFA-PEFF diagnostic algorithm criteria [10]. The
HFA-PEFF diagnostic algorithm can be calculated even
if not all parameters are obtained, which increases its
practical value.

The serum GPR was calculated as the serum glucose
level (mmol/L) divided by the serum potassium level (mmol/L).

Statistical analysis of the material was performed
using the Statistica 13.0 software package (StatSoft
Inc., USA), license number JPZ8041382130ARCN10-J
and MedCalc.10.2.0.0. The normality of the distribution
of quantitative characteristics was analyzed using
the Shapiro-Wilk test. The parameters with a normal
distribution were given as the arithmetic mean and
standard deviation (M £ SD). The results with non-normal
distribution were demonstrated by descriptive statistics
as median, lower and upper quartiles — Me (Q25; Q75).
The normal and non-normal distributed quantitative
variables in the groups were compared by T-test or the
Mann-Whitney test, respectively, after ascertaining the
distribution normality. To determine the optimal point for
the distribution of quantitative features (optimal ratio of
sensitivity and specificity), ROC analysis with characteristic
curve construction was used. Logistic regression analysis
was performed to construct a univariate model. Odds ratios
of adverse cardiovascular events were calculated during
one year of observation. Adverse events were considered
to be myocardial infarction, stroke, progressive angina,
and progressive HF requiring hospitalization. Data were
presented as odds ratios (ORs) and confidence intervals
(95 % Cls). The differences were considered significant
at a p-value <0.05.
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Table 1. Structural-geometric and functional parameters of the heart in patients with ischemic HFpEF

Parameter, measurement units HFpEF, n = 57 HFpEF with sinus rhythm, n = 28 HFpEF with atrial fibrillation, n = 29 _

Age, years 69.46 £9.33
Height, cm 168.44 £ 9.90
Weight, kg 85.32+18.78
BMI, kg/m? 2520+4.72
BSA, m? 1.95+0.23
LAd, cm 5.05+0.69
LVEDD, cm 530+0.74
LVESD, cm 3.38+0.67
LVEF, % 65.26 +7.82
RWT, cm 0.42+0.15
LVMI, g/m? 126.49 +40.71
PASP, mmHg 4719+ 11.39
E/e’ med, c. u. 8.78 £5.41
E’med, cm/s 9.12+3.41
E'lat, cm/s 11.79+£4.09
LAVI, ml/m? 47.23+17.23
SBP, mmHg 149.61 £ 12.06
Potassium, mmol/l 4.37+0.31
Sodium, mmol/l 143.77 £3.22
Blood glucose, mmol/l 5.08+1.04
GPR 1.17+0.25

69.32 £ 10.31 69.59 £ 8.45
166.57 + 10.86 170.24 + 8.68
83.64 £17.73 86.93 +19.92
24.99+4.39 25.40+5.08
1.92+0.23 1.98+0.24
4.81+0.67 5.29+0.64
547 +0.84 5.12+0.60
3.47+£0.78 3.30+0.54
66.46 + 7.64 64.10£7.95
0.43+0.18 0.42+0.13
129.86 + 48.03 123.24 £ 32.67
4418 +11.92 49.66 + 10.50
8.11+3.87 9.44 +6.57
7.61+2.04 10.59 £ 3.84
10.04 + 3.44 13.41£4.03
43.40 £ 6.96 50.42 +22.98
149.61 £ 13.75 149.62 + 10.43
4.36 £0.35 4.38 £0.27
143.24 £2.95 144.28 +3.42
524+1.20 4.92 £0.86
121+0.29 1.13+0.20

0.968
0.167
0.539
0.774
0.296
0.015
0.129
0.566
0.257
0.962
0.743
0.145
0.534
0.001
0.001
0.855
0.774
0.930
0.254
0.434
0.350

Results

Initially, the probability of HFpEF was assessed using the
H,FPEF score [11] in patients with ischemic CHF included
in the study.

According to the assessment criteria, each patient was
assigned 1 point for the presence of arterial or pulmonary
hypertension, elevated end-diastolic pressure, age over 60
years, 2 points for obesity, and 3 points for AF. The sum of
the points from 2 to 6 indicated an intermediate probability,
up to 2 points — low, 6-9 points — high probability of HFpEF.

All the examined patients (n = 57) with CHF
had arterial hypertension and used more than two
antihypertensive drugs, 84 % (n = 48) were older than 60
years, in 14 % of cases (n = 8), obesity was documented
(BMI over 30 kg/m?), systolic pressure in the pulmonary
artery exceeded 35 mm Hg in 75 % (n = 43), and
increased LV filling pressure (E/e’ >9 conventional units)
was in 100 % (n = 57). Persons with AF accounted for
51 % (n = 29) of all the examined.

Additionally, the diagnosis of HFpEF was confirmed
based on the criteria outlined in the HFA-PEFF diagnostic
algorithm [10], where the first stage (pretest) (P) should
be performed for any patient with symptoms and/or signs
compatible with the diagnosis of HF. Dyspnea on exertion
(New York Heart Association class Il or Ill) is very sensitive
for the CHF diagnosis. Patients with HFpEF often report
reduced physical activity and fatigue, disproportionate to
cardiac abnormalities at rest.

Risk factors and comorbid conditions consistent
with HFpEF in a symptomatic patient include older age
(270 years for men and women), overweight / obesity,
metabolic syndrome / diabetes mellitus, insufficient physical
activity / detraining, arterial hypertension, AF. According
to the diagnostic algorithm, if HFpEF is suspected after
the first stage (P), a more detailed evaluation can confirm
or rule out this diagnosis — it is the second stage, or
echocardiographic (E).
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The second stage (E) requires a comprehensive
echocardiography and is usually performed by a cardiologist.
Measurements involve early diastolic mitral annulus velocity
("), LV filling pressure estimated by E/e’, left atrial volume
index, LV mass index, relative LV wall thickness, tricuspid
regurgitation velocity, and global longitudinal LV systolic
strain estimated by speckle-tracking echocardiography.

The score combines a number of functional,
morphological and biomarker parameters, either of which
is assigned 1 point (for minor criteria) or 2 points (for major
criteria). Ascore of 25 points means proven HFpEF; <1 point
makes the diagnosis of HFpEF unlikely. An intermediate
score (2—4 points) means diagnostic uncertainty, that is
functional testing (F1) with echocardiographic or invasive
hemodynamic stress tests are recommended at the third
stage. The HFA-PEFF diagnostic algorithm remains
applicable even in the absence of certain parameters, which
enhances its practical utility.

At the first stage, the primary symptoms of CHF
were assessed, including dyspnea during physical
exertion (functional classes Il to IV according to the NYHA
classification), reduced tolerance to physical activity,
decreased physical capacity, and fatigue disproportionate
to the degree of cardiac dysfunction at rest. Among the
risk factors and comorbidities typical of HF, 100 % of
the examined subjects had hypertension, with a mean
BMI of 25.20 + 4.72 kg/m?2. Also, AF was present in 51 %
(n = 29) of patients, and the mean age of the cohort was
69.46 £ 9.33 years.

At the second (E) stage, an echocardiographic
assessment was performed to verify the diagnosis of
HFpEF. Table 1 presents changes in the structural,
geometric, and functional parameters of the heart in patients
with ischemic HFpEF.

Assessment of major echocardiographic functional
parameters (with a weight of 2 points) in the examined
patients has revealed a decrease in early diastolic velocity
of the medial (e'med) in 25 % (n = 14), lateral wall of the
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Table 2. Univariate prediction models of adverse cardiovascular events during the
first year of follow-up for serum glucose, potassium, and glucose-potassium ratio

Odds Ratio 95% i

Potassium 0.5561 0.0655-4.7221 0.5908
Glucose 1.5809 0.9852-2.5370 0.05769
GPR 11.1515 1.3299-93.5046 0.02623
1 GPR
100 Ii
80 [ Sensitivity: 88.9
L Specificity: 60.8
r Criterion : >1.1697
= 60
= i
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Fig. 1. Cut-off point for the glucose-potassium ratio 21.1697, sensitivity 88.9 %, specificity 60.8 %,

p = 0.0076.
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mitral annulus (e'lat) — in 37 % (n = 21), an increase in the
mean E/e’ index >15 standard units — in 51 % (n = 29),
indicating an increase in end-diastolic pressure in the LV. An
increase in systolic pressure in the pulmonary artery over 35
mmHg has been detected in 75 % (n = 43) of the examined
patients. A decrease in global longitudinal systolic strain of
the LV (according to longitudinal global strain <16 %) has
been detected in 100 % (n = 57) of the examined patients.
The last indicator belongs to small functional criteria and
is rated at 1 point.

Major echocardiographic morphological criteria with a
weight of 2 points include an increase in the left atrial volume
index of more than 34 ml/m?. This sign has been diagnosed
inall 100 % (n = 57) of the examined patients. The second
major morphological criterion is an increase in the LVMI
of 2149 g/m? for men (according to the Penn convention
formula), that has been documented in 12 % (n = 7) of the
examined patients, and 2122 g/m? for women — in 25 %
(n = 14) of the corresponding sex patients.

The minor morphological criterion of 1 point includes
an increase in the LVMI (according to the Penn convention
formula) of 2115 g/m? for men, and 295 g/m? for women.
LVMI indicators that met the minor morphological criterion
were in 32 % (n = 18) of men and 39 % (n = 22) of women.

Therefore, counting the point number of major and
minor criteria has generated a sum of 5 points for each
patient involved in the study to confirm the presence of
HFpEF in them.

In order to determine the cut-off value of the GPR for
this patient population, ROC analysis was performed.

According to its results, the GPR cut-off point has been
found to be 21.1697. The area under the curve 0.758;
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standard error 0.0966; 95 % CI 0.655-0.843; z statistic
2.671; p=0.0076.

According to the univariate regression model, an
increase in the GPR above 1.1697 increased the number
of adverse cardiovascular events by 11.15 times (95 % ClI
1.33-93.50, p = 0.0048) during the 1st year of follow-up.
However, when testing the hypothesis, univariate models
of the glucose (p = 0.0576) and potassium (p = 0.5908)
influence in patients with HFpEF have not proven their own
prognostic value, which is shown in Table 2.

Therefore, the GPR may be a marker of functional
tubulointerstitial disorders in patients with HFpEF. An
increased GPR index is associated with a higher odds
ratio for adverse cardiovascular events during the one-year
follow-up in HFpEF patients.

Discussion

HFpEF is a leading cause of morbidity and mortality
without specific symptoms in patients with cardiovascular
diseases [12]. Previously, the probability of HFpEF was
calculated using the H,FPEF scale [11]. According to the
evaluation criteria, each patient was assigned 1 point for the
presence of arterial or pulmonary hypertension, elevated
end-diastolic pressure, age over 60 years, 2 points for
obesity, and 3 points for AF. The sum of points from 2
to 6 indicated an intermediate, up to 2 points — low, 6-9
points — high probability of CHF. However, this system had
its drawbacks, and in 2019 a new algorithm for verifying
HFpEF was proposed, which is still valid [10].

In accordance with the recommendations of the
European Society of Cardiology, the serum level of
NTproBNP is a generally accepted marker of HF. However, a
normal NTproBNP level does not rule out the HF presence.
Therefore, the calculation of points based on the functional
and morphological parameters of echocardiography is an
alternative method of HFpEF verification. In our study,
all the examined patients had a sum of 5 points on the
HFA-PEFF diagnostic algorithm scale, that has reliably
confirmed HFpEF.

Patients with AF were more likely to develop HFpEF
than those with sinus rhythm. Furthermore, the risk of an
unfavorable prognosis was higher for patients with AF.
Therefore, to consider the impact of AF on outcomes,
we have purposely formed an observation group with AF
occurrence in half of the patients. This approach enabled
us to adjust the prognostic model for age, sex, and heart
rhythm. These factors have not affected the model statistical
performance.

According to German sonologists [13], the early
diastolic velocity of the mitral annulus, E’, is the most
feasible, reproducible, and prognostically relevant of the
tissue Doppler parameters. However, no specific cut-off
values for E’ have been given for patients with AF. For
this parameter, it would be appropriate to analyze either
the septal (medial) early diastolic velocity E’, lateral early
diastolic velocity E’, or a mean value of both.

These parameters were also monitored in our study.
We have obtained a significant difference in HFpEF group
between patients with sinus rhythm and AF, represented
by parameters of early diastolic velocity of the medial
(e’'med) — 7.61 = 2.04 cm/s vs. 10.59 + 3.84 cm/s,
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p = 0.001, respectively, and lateral wall of the mitral
annulus (e'lat)—10.04 + 3.44 cm/s vs. 13.41 £ 4.03 cm/s,
p = 0.001, respectively. This, in turn, is supported by a
study of E. Fukuhara et al., proving that patients with
asymptomatic AF showed a lower E/e’ ratio, due to higher
early diastolic velocity of the medial and lateral walls of
the mitral annulus, in contrast to the group of patients
with sinus rhythm [14].

Serum glucose and potassium are crucial circulating
biomarkers for prognosis. Hyperglycemia is a recognized
risk factor for CHF and is associated with a higher rate of
hospitalizations [15]. Both postprandial and fasting glucose
levels have been linked to the CHF incidence. A meta-
analysis [16] has revealed that fasting blood glucose levels
were correlated with an elevated risk of stroke in the general
population. In addition, the GPR upon hospitalization may
serve as a promising predictor of short-term outcomes in
patients with ischemic stroke [5].

The Candesartan in Heart failure Assessment of
Reduction in Mortality and morbidity (CHARM) trial has
demonstrated that diabetes was an independent risk
factor for mortality in HF patients. The cardiovascular
mortality conferred by diabetes was significantly higher
in patients with HFpEF compared to patients with HFrEF.
HFpEF patients with diabetes also had a higher risk of
hospitalization and a trend towards a higher ventricular
hypertrophy and fibrosis [17].

In the study of F. R. Khan et al., it has been shown that
the association between GPR and poor endpoints was
also significant in patients without diabetes in this study.
Stress hyperglycemia was common in non-diabetic acute
HF patients. Moreover, patients with stress hyperglycemia
were associated with worse clinical outcomes than those
with proven diabetes. Consequently, the predictive value of
GPR for outcomes was stronger in the patient population
without diabetes, where the confounding effect of diabetes
was absent. It has been shown that special attention should
also be paid to an elevated serum glucose levels in non-
diabetic patients [18].

In our study, the mean blood glucose value was
5.08 + 1.04 mmol, confirming the hypothesis of the study by
F. R. Khan et al. about a leading diagnostic role of GPR in
the patient population even without diagnosed diabetes [18].

A study by Y. Chen et al. has shown that serum GPR
was closely related to the prognosis of cerebrovascular
diseases. A high GPR was an independent risk factor for
in-hospital mortality in patients with acute type A aortic
dissection and acute chest trauma [4].

The GPR has proved to be a more comprehensive
index with better predictive value compared to serum
glucose or serum potassium levels alone, in cases of
acute methylxanthine intoxication and blunt abdominal
trauma [19]. It has been recognized as the best predictor
of life-threatening cardiovascular and neurological
complications among methylxanthine users (HR = 2.92;
95 % Cl = 2.02-4.23). With an excellent area under the
curve (0.906) and a cutoff value of 2.44, that ratio could
correctly classify patients based on their prognostic risk of
life-threatening events with 73 % accuracy (sensitivity 88 %
and specificity 70 %) [19].

In our study, the cut-off point for GPR was 1.1697
(sensitivity 88.9 %, specificity 60.8 %). Exceeding this
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cut-off level significantly increased the number of adverse
cardiovascular events at the end of the 1st year of follow-
up (p = 0.0048).

Another study [3] has revealed a U-shaped relationship
between serum glucose levels and cardiovascular mortality
in acute HF patients. Meanwhile, a linear relationship has
been reported between serum potassium and ischemic
stroke, intracerebral hemorrhage, and all-cause mortality in
the general cohort. In a study by L. Shan et al. [3], a total of
1749 patients with HFpEF were included. The mean GFR
values were 1.7 £ 0.8 for men and 1.6 + 0.8 for women with
significant sex-specific differences. The cut-off point for the
GPR was 1.1697 in our study, being identical to the study
by L. Shan et al.

During follow-up, 514 (29.4 %) patients have reached
the primary endpoint. In univariate Cox regression analysis,
patients with higher levels of GPR have demonstrated
a significantly increased risk of a primary cumulative
endpoint (HR 1.35; 95 % Cl = 1.07-1.70, p = 0.012) and
hospitalization for HF (HR 1.57; 95 % CI = 1.20-2.05,
p = 0.001). In multivariate Cox regression analysis, the
results also have shown an independent association
between the GPR and the risk of the primary cumulative
endpoint (p = 0.001). The curve has demonstrated a
J-shaped trend between the GPR and the primary endpoint
(non-linear, p = 0.002) [3].

This finding suggests that clinicians should consider
monitoring glucose and potassium levels in combination
rather than alone. Notably, the GPR has demonstrated
a J-shaped association with the primary outcome. An
extremely low level of GPR was affected by hyperkalemia
and hypoglycemia, which could increase the mortality risk
[20].

Dyskalemia (including both hypokalemia and
hyperkalemia) is a prevalent comorbidity in HF. While
dyskalemia is generally associated with poor prognosis,
the distinct prognostic impacts of hypo- and hyperkalemia
have not yet been fully understood [21]. The concurrent
presence of hypokalemia and hyperglycemia often indicates
disrupted metabolic homeostasis and chronic inflammatory
states, both of which are well-established prognostic factors
in CHF [22].

The GPR has clinical significance in the prognostic
assessment of patients hospitalized in the intensive care
unit with such diagnoses as acute coronary syndrome,
acute decompensated HF, and life-threatening cardiac
arrhythmias that activate the body’s stress response.
Thus, a study [23] examined correlations between
the serum GPR and mortality in patients hospitalized
in the intensive care unit. The results have shown a
significant association between the serum GPR and
in-hospital mortality among intensive care unit patients.
Therefore, the GPR has the potential to be a simple and
rapid prognostic parameter of in-hospital mortality in
cardiovascular intensive care units.

Our evidence suggests that the GPR may be a
convenient and reliable biomarker of adverse cardiovascular
events in patients with HFpEF and serve as a risk
stratification criterion.

Our study has demonstrated the predictive value of
the GPR. According to the univariate regression model,
an increase in the GPR above 1.1697 was associated
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with an 11.15-fold increase in the incidence of adverse
cardiovascular events during the one-year follow-up (95 %
Cl 1.33-93.50, p = 0.0048).

Conclusions

1. Chronic heart failure with preserved left ventricular
ejection fraction is associated with tubulointerstitial
dysfunction, as reflected by an increase in the serum
glucose-potassium ratio.

2. The glucose-potassium ratio has demonstrated
its significance as an accessible and reliable biomarker
in patients with chronic heart failure and preserved left
ventricular ejection fraction.

3. ROC analysis has indicated the cut-off value of the
glucose-potassium ratio of 1.1697 in patients with chronic
heart failure and preserved left ventricular ejection fraction
(sensitivity 88.9 %, specificity 60.8 %, p = 0.0076).

4. In patients with chronic heart failure and preserved
left ventricular ejection fraction, exceeding this cut-off value
is associated with an 11.15-fold increase in the odds ratio
for adverse cardiovascular events during the one-year
follow-up (p = 0.0048).

Prospects for further research are to study the influence
of kidney tubulo-interstitial dysfunction markers, the
GPR and a decreased serum sodium level, on the early
cumulative endpoints in HFpEF patients.
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Merta po60Ti — BCTAHOBUTY acoLliaTMBHI B3aEMO3B'si3ki AMCAYHKLT NiBOro LWNyHOYKa Ta PO3BUTKY CEpPLIEBOI HEOOCTaTHOCTI B
nawieHTiB i3 rocTpM KopoHapHUM cuHapomom i COVID-19.

Marepianu i metopn. [0 4OCRIMKEHHS 3any4nny NaLiEHTIB i3 TOCTPUM KOPOHapHWUM CUHAPOMOM i MaHidhecTauieto COVID-19
(n=100). Matepian ans aHaniay — faHi exokapaiorpadii Ta kopoHaporpadii. YyacHukam LOCRimKeHHs 3giicHNN peBackyns-
pu3aLito Miokapgaa.

Pe3syabtati. Bctanosunm, Lo dpakuis Bukuay Ao penepdysii Buwa Ha 2,4 % B ocHoBHil rpyni (p 2 0,05), a nicns penepdysii
BOHa B cepenHboMy 3pocna Ha 1,2 % (p 2 0,05). Y rpyni nopiBHsIHHA cepefHe 3Ha4YeHHs dpakLii BUkuay 4O Ta nicns penep-
ysii He 3amiHMnocs. MopiBHANBHMIA aHani3 dpakuii BUkuay nicns penepdysii nokasas, WO B cepeaHboMy BoHa 3binbLumnacs
Ha 52,0 % B ocHoBHIlh rpyni Ta Ha 48,0 % y rpyni nopiBHAHKSA. Lii AaHi nigTBepAXYoTh ePEKTUBHICTL NikyBaHHS. KoedilieHT
OR Bka3yBaB Ha 3HWKEHHSI pU3VKy cepLieBoi HegocTaTHocTi B 0,85 pasa B rpyni nopisHsHHS (OR = 0,85; 95 % Cl: 0,36-2,01,
p = 0,8). BctaHoBneHo, WO y nauieHTiB, y Skux dpakuis BUKuay He 3miHunacsa nicns penepdysii, pusnk cepuesoi HepgocTaT-
HocTi 3MeHLwmBes B 0,78 pasa y naujeHTis i3 rpynu nopiBHsHHS (OR = 0,78; 95 % Cl: 0,26-2,31, p = 0,8). Y xBOpMX, Y KOTPUX
(hpaKLis BUKMZY 3MEHLLIMNACs, BCTAHOBMEHO, LLO PU3WK CEpLIEBOI HegocTaTHOCTI 36inblueHnid y 1,47 pa3a y rpyni NopiBHSHHS
(OR=1,47;95% CI: 0,57-3,79, p = 0,5).

*E-mail: BucHoBku. BusHaueHi koediuieHT OR nokasanu acouiaTvBHI 3B's3KW 3HXKEHHS PU3WKY CEpLIEBOT HEAOCTATHOCTI B rpyni Nopi-

dmitriy.bondarets94@ HSHHS 3 ogHocyanHHumK (OR = 0,67; 95 % CI: 0,06-7,31, p = 0,5), aBocyanHHumu (OR = 0,40; 95 % CI: 0,01-10,17, p = 0,5)

gmail.com Ta 6aratocyamHHuMu (OR = 0,79; 95 % CI: 0,26-2,38, p = 0,8) ypakeHHSMW KOPOHAPHWX apTepilt Npu edheKTUBHIA penepdysii.
BcTaHoBnEHO acouiaTvBHi 3B'A3kW MIABMLLEHOTO PU3KKY CEpPLEBOi HEQOCTaTHOCTI Npu oaHocyanHHUX (OR = 4,67; 95 % Cl:
0,29-90,01, p = 0,4) i BaratocyanHHmux (OR = 3,29; 95 % CI: 0,74-16,66, p = 0,01; x? = 5,71) ypaxeHHsIX KOPOHAPHWX apTepil
npy HeedheKTUBHIN peBackynspuaaLlii.
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The aim of the work: to determine associative relations between left ventricular dysfunction and heart failure development in patients
with acute coronary syndrome and COVID-19.

Materials and methods. Patients with acute coronary syndrome and manifestation of COVID-19 were included in the study (n = 100).
The material for the analysis was the data of echocardiography and coronary angiography. The study participants underwent
myocardial revascularization.

Results. It has been found that ejection fraction before reperfusion was 2.4 % higher in the main group (p 2 0.05), and it was
increased by an average of 1.2 % (p = 0.05) after reperfusion. In the comparison group, the mean value of ejection fraction did
not differ before and after reperfusion. A comparative analysis of ejection fraction after reperfusion has shown its increase by an
average of 52.0 % in the main group and by 48.0 % in the comparison group, indicating the treatment effectiveness. The determined
OR coefficients have indicated a 0.85-fold reduced heart failure risk in the comparison group (OR = 0.85; 95 % CI: 0.36-2.01,
p=0.8). A0.78 times decreased heart failure risk has been revealed in patients with unchanged ejection fraction after reperfusion
in the comparison group (OR = 0.78; 95 % CI: 0.26-2.31, p = 0.8), while it has been shown to be 1.47 times higher in those with
decreased ejection fraction (OR = 1.47; 95 % CI: 0.57-3.79, p = 0.5).

Conclusions. The determined OR coefficients have demonstrated associative relations between a reduction in the heart
failure risk in single-vessel (OR = 0.67; 95 % CI: 0.06-7.31, p = 0.5), two-vessel (OR = 0.40; 95 % CI: 0.01-10.17, p = 0.5)
and multivessel (OR = 0.79; 95 % CI: 0.26-2.38, p = 0.8) coronary artery lesions after effective reperfusion in the comparison
group. Associative relations between increased risk of heart failure have been established in single-vessel (OR = 4.67; 95 %
Cl: 0.29-90.01, p = 0.4) and multivessel (OR = 3.29; 95 % Cl: 0.74-16.66, p = 0.01; x> = 5.71) coronary artery lesions after
ineffective revascularization.
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OpwuriHaAbHI AOCAIAXKEHHS

KopotagipycHa xsopoba 2019 (COVID-19) — iHdekuiiHe,
Haf3BMYalHO KOHTario3He BipyCHe 3aXBOPKOBaHHS, L0
cnpuunHsieTbes Bipycom SARS-CoV-2. COVID-19 ypaxae
nepeayciM NereHi i NOTEHLIHO MOoXe NpU3BECTH A0 roCTPO-
ro pecnipatopHoro auctpec-cuHgpomy [1]. Mig vac iHdexwii,
Lo cnpuymHeHa BipycoM SARS-CoV-2, BU3Ha4atoTb BUHIK-
HEHHS LIMTOKIHOBOTO LUTOPMY, SIKUI 3yMOBINEHNI CUIbHO
iMyHHOIO BiZNOBIAAt0 HA BipyCHY iHBA3it0 Ta YacTo BNMBae
Ha cepue i cyamHu. OkpiM BNlacHe rocTporo 3ananeHHs, 3
BipycHoto iHekuieto SARS-CoV-2 NoB’si3ytoTh i CTaH rinep-
koarynsuii, o, 6e3nepeyHo, NoB’a3aHui 3i 36iMbLLEHHAM
4acTOTM BUHWKHEHHS TpoMGoeMbonii nereHeBoi apTepii Ta
iHbapkTy Miokapaa (IM) [2].

BBaxatoTb, LU0 NOBITPSHO-KPaNEnbHWA WNsX — oc-
HOBHWI ans nepegadi Bipycy SARS-CoV-2. Peuen-
TOp-38B'A3yBanbHNI JOMEH noBepxHeBoro birnka Bipycy
SARS-CoV-2 onocepeakoBye B3aEMOZiH0 3 aHTOTEH3NHMe-
petBoptoBanbHUM hepmeHToM 2 (ACE2). Micns akTusauii
TpaHcMembpaHHoo npoTeasoto cepuHy 2 (TMPRSS2),
ska eKCnpecoBaHa B anbBEOMNsApHMX KnituHax Tuny I,
BinbyBaEeTLCA 3MNTTA BIPYCHOI Ta KMITWHHOT MeMBpPaH, Lo
3abe3neyye NPOHVKHEHHS BIpyCy B KMiTUHY rocnogapst [3].
OnwcaHo nokanizauito ACE2 B miokapai, LU0 CBiZ4nTb Npo
MOXMMBe npsime iHoikyBaHHs cepus Bipycom SARS-CoV-2.

LIMTOKIHOBMI LUTOPM MOXeE BWHWKATK y MauieHTiB i3
TskkMMu chopmamu COVID-19, Wwo cnpuymnHge npsmy
MiokapaiarnbHy TOKCUYHICTb Ta/abo iwemito Miokapaa Ye-
pes kucHesuin aucbanaHc miokapaa [1,4]. IHBasia sipycy
SARS-CoV-2 npu3BoanTb [0 eHAoTeNianbHOi ANCAYHKLIT
Ta gucperynsuii iIMyHHOT cMCTEMU, CNPUYUHSIE 3anarbHUi
i rinepkoarynauiiHUi CTaH, KU BNAMBAE Ha MIKPO- i
MaKpoLMpKynsTopHe pycro. Lie 3ymMOoBnE BUHUKHEHHS
TpomM60oeMbOoniYHMX NOAIN, CEpPLEBO-CYANHHNX CUMMTOMIB,
MOPYLUEHHSI OPCTKOCTi apTepiii, LiepebpoBacKynspHNX
yCKnagHeHb TOLLO [5].

OcobnmBunii iHTEpeC BUKIMKaKOTb 3anarbHi biomapkepu
Kkoarynsiii, Lo LypKyntoroTb | 6e3nocepenHbo NoB'a3aHi 3i
3ropTaHHsAM KpOBI, 30Kpema NAeTbCs Npo Ha ibpuH(orer),
D-anmvep, P-cenektuH i chaktop Binnebpanpa [6]. Y 6a-
raTbOX OOCMIMKEHHSX NOBIZOMASNN, WO NiABULLEHI PiBHiI
D-pumepy B navijexTie i3 COVID-19 matoTb NpOrHOCTUYHE
3HaYeHHs1 Ans NnikyBaHHs, 0cobnMBO Yy rocnitanisoBaHux
XxBopwx [7].

MauienTn 3 COVID-19i cepueBo-cyanHHMMM dhakTopa-
MU PU3WKY, SIK-OT FiNEPTOHIEL, rinepniniaemieto Ta LiyKpoBuM
HiabeToM, MaroTb BULLMIA pU3KK BUHWKHEHHS IM 3 eneBaLlieto
cermeHTa ST— STEMI. CBog4acHe NepBrHHE YepesLUKipHe
KopoHapHe BTpydyaHHs (YKB) 3anuwaeTbcs CTaHaapTom
nikyaHHst STEMI i mae 6yT1 B1koHaHe npotsirom 90 XBUnuH
nicns rocnitanisavii [8].

CraH rinokcemii, xapakTepHui Ans KniHivHoro nepebiry
COVID-19, moxe 3ymMOoBUTH AMcHanaHc M HAIXOMKEHHSM
i noTpeboto B KVCHI Ta NPU3BECTW O BUHWKHEHHS FOCTPOTO
kopoHapHoro cuHgpomy (FKC) [9].

XBOpobu cuctemun KpoBoOBIry € HaMMOLLMPEHILLO
TPYNO0 HEIHMEKLINHNX 3aXBOPIOBaHb, TOMY B pasi iHi-
KyBaHHs BipycoM SARS-CoV-2 6arato Takux naTonorin
CTatoTb 1EKOMMEHCOBAHVMY Ta 3yMOBHOKTb HEOOXIAHICTb
ypreHTHoi fonomoru. Bipyc SARS-CoV-2 36inbLuye YacTky
3ananbHux makpodarie y cepu, Lo 6e3nocepeaHLo npu-
3BOAMTB [10 /00 NOLIKOZKEHHS!. BctanoBunm, 1wo yacTota
MOLIKOAXKEeHb Miokapaa Kopentoe 3 TskkicTio nepebiry
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COVID-19. Tak, y nauieHTiB i3 Tsbkkum nepebirom i B ocié
i3 cynyTHiMKM xBOpoGamm cuctemn kpoBoobiry YacToTa
ycknagHeHb 3poctae 10 41 % [10,11].

[OvcdyHkuito nisoro winyHouka (/L) ta po3suTok cep-
LeBoi HepocTtaTtHOCTi (CH) yacTo giarHoCTyTb Y XBOPUX
Ha COVID-19; ui ctaHu nigsuwytoTb cmepTHicTb. LLio6
YHUKHYTM 3aTPUMKM AiarHOCTUKY i1 aflekBaTHO afanTyBaTy
TepaneBTUYHUIA Migxia, HeobXigHe OUiHIOBaHHS CepLeBoi
JiSnNbHOCTI, Lo nepenbadyae BU3HaYeHHS! PiBHS TPOMOHIHY,
MOHITOPUHT exokapgiorpadii Ta KopoHaporpadii.

MeTta po6otu

BcTraHoBWTY acoLiaTVBHI B3aEMO3B'A3KM ANCYHKLT NIBOrO
LUYyHOYKa Ta PO3BUTKY CepLEBOi HEAOCTaTHOCTI B NaLiEHTIB
i3 roCTpUM KOpoHapHUM cuHapomom i COVID-19.

Martepianu i meToAM AOCAIAKEHHA

[o pocnimkeHHs 3anyuunm xeopux i3 NKC, skum Ha 6asi
[epxaBHoi ycTaHoBM «HaLlioHanbHU iHCTUTYT ceple-
BO-CyAuHHOI Xipyprii imeHi M. M. Amocosa HAMH YkpaiHu»
3aiichmnm YKB (n = 100). CepepnHin Bik y4aCHUKIB CTaHOBMB
63,5 + 4,8 poky. BignosigHo [0 Au3anHy OOCHIIKEHHS,
y4acHWKiB MOAINMAM Ha rpynu: ocHosHa (n = 50) — xBopi 3
[KC i COVID-19 (COVID-19 nigTBepmxeHo B CTaujoHapi),
nopiBHsHHS (n = 50) — xBopi 3 'KC 6e3 COVID-19.

Mig yac pocnimxeHHs npoaHanisyBanu AaHi 3 icTopin
XBOPOG, 30KpEMa NOKa3HUKY KniHiko-nabopaTopHux obcTe-
XeHb, MPOTOKOMIB MeanYHoI Bidyaniaauii (exokapaiorpadii
Ta kopoHaporpadii), YKB Ta aopTokOpOHapHOro LyH-
TyBaHHS. YCiM yyacHukam JOCTiMKeHHs Ha Gasi Bigainy
PEHTrEeHXIpYpPriYHNX METOZiB [iarHOCTUKM Ta NikyBaHHS
3axBOpLOBaHb cepus i cyanH Y «HauioHansHuii iHeTuTyT
cepLeBo-CyanHHoI xipyprii imeHi M. M. Amocosa HAMH
Ykpainuy BukoHaHo YKB, 3-NOMiX HWUX 22 XBOPUM BUKOHa-
HO a0OPTOKOPOHAPHE LUYHTYBAHHS Ha CepLi, WO Npautoe,
yepes BUHMKHEHHS ycknaaHeHb. 3a metogukamm YKB, y
39,7 % BunapkiB BUKOHaHO GichypKaLliiHi CTEHTYBaHHS, Y
60,3 % — npsmi cteHTyBaHHsA. Cepen Bunaakis bidypka-
LiiHWX CTEHTYBaHb NepeBaxana 0OAHOCTEHTOBA METOAMKA
«Provisionaly, wwo 3actocoBaHa y 48,4 % Bunazkis Gicyp-
KaLinHUX ypaxeHb, ABOCTeHTOBI MeToauku « TAP» (29,0 %)
Ta «Culotte» (22,6 %) BUKOpPUCTaHi 3 Maixe OAHAKOBOK
4acToToH.

YKB i kopoHaporpadito BUKOHanM Ha aHriorpadi
«AxiomArtis» (Siemens), wo obnagHaHWin NporpamMmHUM
3abe3neyeHHaM Ans KinbKiCHOro OUiHIOBaHHS CTyneHs
3BY)KEHHS KOPOHapHUX apTepin (KA), 3a JaHWMK KOpoHa-
porpadii (Quantative Coronary Analysis (QCA), «SyngoX»
Workspace Software). 3a gaHumm kopoHaporpadii Buko-
HanmW TakoX KifbKicCHWA aHani3 ypaxeHb KA. Y pesynbrari
BCTAHOBWIM, LLO OAHOCYAVMHHI Ta JBOCYAMHHI ypaXeHHs
KA pocToBipHO nepesaxani B 0CHOBHiIv rpyni (p = 0,0001,
¥2=21,10; p=0,03, x> = 4,73 BignoB.igHo), a GaratocyauHHi
ypaxeHHs KA BiporigHO nepeBaxanu B rpyni NOpiBHAHHS
(p=0,0001, x? = 129,29).

JocnimpxeHHs BUKOHAHO 3 AOTPUMAHHSM OCHOBHUX
€TUYHUX NMPUHLMNIB 3AINCHEHHS HAYKOBUX MEAWNYHUX [O-
CrifpkeHb 3a yyacTio noanHu. MauieHTn 6panv yyacTb y
[OCTIMKEHHI 32 BNACHUM OaXKaHHSIM, MO LLO CBIgUMTb iXHili
ocobucTuii nignume B iHchopmoBaHil 3rogi. KoxxHoro Xsoporo
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Tabauus 1. MNopiBHANbHUI aHani3 exokapaiorpadiyHMx NOKasHUKIB, IO
XapaKTepu3ytTb CKOPOTNMBY 34aTHICTb Miokapaa B nauienTis i3 FTKC i COVID-19,

M+ m (n=100)

OcHoBHa rpyna, n =50, | pyna nopiBHAHHSA,
Mtm n=50,M+m

®B N no penepdysii
®B LU nicna penepdysii
KOO po penepdoyaii

KCO po penepdbyaii

50471 48,0£7,1 20,05
512+71 480+£7,1 20,05
139,0£8,38 141,0£9,1 20,05
74,0£6,2 73,0£6,3 20,05

Tabaunuga 2. MNMopiBHANbHUIA aHani3 3HaveHb OB 1L 3anexHo Big echeKkTUBHOCTI

penepdyaii, n = 100

3miHa ®B N OcHoBHa rpy- | Fpyna nopie-
nicnsa penepdysii na, n =50 HSAHHA, n = 50

OB I 1, n (%)

®B JLU 6e3 3miH, n (%)

OB I |, n (%)

OR, RR, p, X*

OR =0,85; 95 % Cl: 0,36-2,01
RR =0,92; 95 % Cl: 0,62-1,37
p=08
OR =0,78; 95 % Cl: 0,26-2,31
RR =0,82; 95 % Cl: 0,37-1,80
p=038
OR =1,47; 95 % CI: 0,57-3,79
RR =1,31; 95 % ClI: 0,71-2,40
p=05

26 (52,0) 24 (48,0

11(22,0) 9(18,0)

13(26,0) 17 (34,0)

Tabauusa 3. AHani3 B3aeMo3B’s3ky KinbkocTi ypaxeHb KA, 3a faHumu aHriorpadii

Ta OB N1, n =100
Moka3sHuk, n (%)
OpnHocyamHHI ypaxeHHs KA

®B JILL 1 nicns penepdysaii

®B LU 6e3 3miH nicnst
penepdyaii

®B JILU | nicns penepdysii

[1BOCYANHHHI ypaxeHHs
KA

®B LU 1 nicns penepdyaii

®B J1LLl 6e3 3miH nicns
penepdyaii

®B LW | nicns penepdoyaii

BaratocyanHHi ypaxeHHs
KA

®B JILL 1 nicnsi penepdysii
®B JILLl 6e3 amiH nicns
penepdbyaii

®B LW | nicns penepdoyaii

22 ISSN 2306-4145

OcHoBHa rpy- | lpyna nopis- OR,RR, p, X*

na, n =50 HSHHA, n = 50

16 (32,0) 5(10,0) p =0,0001, x2=21,10

8(50,0) 3(60,0) OR =0,67; 95 % CI: 0,06-7,31
RR =0,83; 95 % Cl: 0,35-1,98
p=05

6 (37,5) - OR = He BU3HaYalOTLCS;
RR = He BU3Ha4atoTLCS;
p=02

2(12,5) (40,0) OR =4,67; 95 % CI: 0,29-90,01
RR =3,20; 95 % Cl: 0,59-17,22
p=04

9(18,0) 3(6,0) p=0,03, x2=4,73

4(44,4) 2(66,7) OR =0,40; 95 % CI: 0,01-10,17
RR =0,67; 95 % Cl: 0,23-1,97
p=05

3(33,4) (33,3) OR =1,0; 95 % ClI: 0,03-42,59
RR =1,0; 95 % CI: 0,16-6,35
p=04

2(22,2) - OR = He BM3HAYaOTLCS;
RR = He BM3Ha4atoTbCS;
p=09

25(50,0) 42 (84,0) p =0,0001, x* = 129,29

14 (56,0) 21(50,0) OR=0,79; 95 % CI: 0,26-2,38
RR =0,89; 95 % Cl: 0,56-1,42
p=08

8 (32,0 8(19,0) OR =0,50; 95 % CI: 0,14-0,50
RR =0,60; 95 % Cl: 0,26-1,39
p=03

3(12,0) 13(31,0) OR =3,29; 95 % Cl: 0,74-16,66

RR =2,58; 95 % CI: 0,81-8,18
p=0,01,x*=571

ocobucTo noiHchopMyBany oo 060B'A3KIB i NpaB, a TakoxX
NOBIAOMUIIM NPO MOXIUBICTb 3aBEPLUNTY OCTIDKEHHS B
Oyab-sKUii MOMEHT, 6e3 Oyab-AKMUX HACMIaKIB | NOSICHEHHS!
NPUYMH Si.

CTaTuCTUYHUI aHani3 [OCTOBIPHOCTI BiAMIHHOCTEW
BUKOHAmNM Mix rpynamy SOCHIDKEHHS MPK PiBHI 3HAYYLLOCTi
0,05, BrKOpUCTOBYOUM KpUTEpIN X* 3 Nonpaskoto EiiTca.

http://zmj.zsmu.edu.ua

3acTocyBanu MeTod OLiHIOBaHHS BifHOLUEHHS LUAHCIB
(Odd Ratio — OR) Ta BigHocHoro puauky (relative risk — RR).
CTaTuCTM4HO pesynsTaTi JOCTimKEHHs onpaLioBanu Ha
komm'totepi Macbook Pro (Apple, CLLA), BukoprcToByHOUM
cratucTuuHuiA naket SPSS Statistics (IBM, CLLUA) Bepcisi
26.0. Ins nepBUHHOI NiAroToBKM TabnuLb | NPOMiXKHIX 06-
paxyHkis BukopucTaHo nakeT Microsoft Excel for Mac 2019.

Pe3yabTati

3a paHumun exokapaiorpadii BUBYMIM NMOKA3HWKK, LLO
XapakTepuaytoTb ckopoTnusy 3aatHicTb JILLU: dpakuiio
Bukmay (PB) NI go onepatvBHOro nikyBaHHs Ta micns
HbOTO, KiHLeBUIA fiacToniyHuii 06’em (KOO) Ta kiHueBui
cuctoniyHnin 06’em (KCO). 3aincHnMnm nopiBHANBHNIA aHa-
ni3 rpyn AOCTIMKEHHS 3a LMW MOKa3HUKaMu, pesynbsraTut
HaBeneHo B mabnuui 1.

Y pesynetari aHanizy ®B J1LL, wo Bu3HayeHa nig Yac
rocnitanisadii, BECTaHOBUMK: Lie NoKa3HWK Ha 2,4 Y% BULLWIA
y NaLieHTiB OCHOBHOI rpynu, ane He MaB BipOriAHMX BigMiH-
HocTen, p 2 0,05. BusHaummm Takox, WO Y NaLieHTiB OCHO-
BHOI rpynu nicns penepdysii ®B J1LL y cepegHbomMy 3pocna
Ha 1,2 % nOpiBHSHO 3 piBHEM [0 BTpy4aHHs, p = 0,05. Y
XBOPMX i3 Tpynu nopiBHsIHHS cepeHi 3HaueHHs OB 1L go
Ta nicns penepdysii He amiHunucs. CepeaHi 3HaveHHs KOO
i KCO y rpynax gocnimkeHHs 3ictasi, p 2 0,05.

Y 3B'A3Ky 3 NOAIGHICTIO cepeHix 3Ha4eHb exoKapmio-
rpaiyHMX NMOKA3HWKIB, LLO XapaKTepuayTb CKOPOTAMBY
3parHicTb JILW Ta edeKTMBHICTbL XipyprivHOTO MiKyBaHHS,
npoaxanizysanu ®B JILL 3anexHo Bif eeKTUBHOCTI pe-
nepdysii, pesynsratii HaBegeHo B mabnuui 2.

Y pesynbrati NOPIBHANBHOIO aHanisy noKasHUKiB
®B LU nicnst penepdyaii BctanorneHo: ®B LU 36inbLum-
nacsy 52,0 % nauieHTiB ocHoBHOI rpynm Ta 'y 48,0 % ocib
rpynu NopiBHAHHS. Lle cBigunTb Npo eheKTUBHICTb Xipyp-
MYHOrO Ta eHAOBACKYNAPHOIO MiKyBaHHS, L0 3MiNCHUANN.
KoediujeHT OR niaTBEPMKYE 3HWKEHHS PU3MKY PO3BUTKY
CH y 0,85 pa3a B naLieHTiB i3 rpynu NopiBHsHHS 32 yMOBM
30iMbLUEHHS CKOPOT/IMBOI 30aTHOCTI Miokapaa BHacnigok
ecekTnBHoi penepdysii (OR = 0,85; 95 % CI: 0,36-2,01
RR =0,92; 95 % CI: 0,62-1,37, p = 0,8).

YcTaHoBMeHa KinbKicTb 0Ci0 y rpynax AOCTimKeHHS, B
KoTpux nicns penepdyaii nokasHuku ®B J1LL sanuwwmnues
6e3 amiH: 22,0 % — B ocHosHii, 18,0 % — B rpyni nopis-
HsiHHS, p 2 0,05. BctaHoBMBLLM KoedpillieHT OR, aiiwnm
BWCHOBKY, LLIO 3a YMOBW He3MiHHOCTI nokasHukis ®B LU
nicns penepdyaii puank po3sntky CH ameHLwyetsca y 0,78
pasa B navjeHTiB i3 rpynu nopisHsaHHS (OR = 0,78; 95 % Cl:
0,26-2,31 RR =0,82; 95 % CI: 0,37-1,80, p = 0,8).

Y xBopux, y skux nokasHuk ®B JILU nicns xipypriyHmx
BTpYyYaHb, CNpsSIMOBaHMX Ha 3abe3neyeHHs penepdyasii
Miokapaa, 3aMeHLLmMBCS, koediuieHT OR cBiguunTb npo 36inb-
LUEHHsI puavky po3suTky CH 1,47 pasa y nauieHTiB i3 rpynm
nopiHsHHS (OR = 1,47; 95 % CI: 0,57-3,79 RR = 1,31;
95 % Cl: 0,71-2,40, p = 0,5).

HacTtynHuit eTan foCnimKeHHs — aHania B3aeMO3B 's3Ky
KinbkocTi ypaxeHb KA, 3a aaHumu aHriorpadii, Ta ®B LU
nicnsa penepdysii. Pesynstat HaBeaeHo B mabnuy;i 3.

Y pesynbrati aHanisy B3aeMO3B’si3Ky KinbKOCTi ypa-
xeHb KA ta ®B JILL nicna penepdysii 3a gonomoroto
BMU3HaveHHs koediieHTiB OR BcTaHOBMEHO: y rpyni 3
OOHOCYAWMHHUMU ypaxeHHsMU KA nicns edpekTuBHOI pe-
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nepdyaii (3acikcoBaHo 36inbLUeHHs nokasHuka B JILL)
koedinieHT OR acouilioBaHWii 3i 3HWKEHHAM PU3NKY
po3sutky CH y 0,67 pasa B mauieHTiB i3 rpynu nopie-
HsHHS (OR = 0,67; 95 % CI: 0,06-7,31 RR = 0,83; 95 %
Cl: 0,35-1,98, p = 0,5). Y pasi 3HwxeHHs OB 1L nicns
penepdysii koediuieHT OR acouitoBaBcs 3 NigBULLEHHAM
pu3vKy BUHUKHEHHs CH y 4,67 pasa y rpyni NOpiBHAHHSA
(OR =4,67; 95 % Cl: 0,29-90,01 RR = 3,20; 95 % Cl:
0,59-17,22, p = 0,4).

Y rpyni navjiexTiB i3 ABOCYAUHHUMM ypaxeHHamu KA nic-
s peBackynsipu3auii Miokapaa B pasi 36inbLueHHs ®B JLL
BCTaQHOBNEHO: pu3nk po3sutky CH 3meHwwmBes y rpyni
nopieHsHHSA B 0,4 pa3a (OR = 0,40; 95 % CI: 0,01-10,17
RR =0,67; 95 % CI: 0,23-1,97, p=0,5).

Y xBopwx i3 GaratocyanHHuMy ypaeHHsmu KA 3a ymo-
By 30inbLueHHst ®B LU nicns penepdysii puank po3suTky
CH nwxunin B 0,79 pasa y rpyni nopiBHaHHS (OR = 0,79;
95 % Cl: 0,26-2,38 RR =0,89; 95 % CI: 0,56-1,42,p = 0,8).
B onepoBaHux, y kotpux ®B JILL He 3amiHunacs nicns BTpy-
YaHHs, pusunk po3suTky CH 3Hxysaecs y 0,5 pasa y rpyni
nopieHsHHSA (OR = 0,50; 95 % CI: 0,14-0,50 RR = 0,60;
95 % CI: 0,26-1,39 p = 0,3). Y pasi 3HmxeHHs ®B JLL i,
BiZNOBIAHO, 3MEHLLEHHS CKOPOTIIMBOI 30aTHOCTI Miokapaa
pu3vk po3suTky CH 36inbLuyBaBcs y 3,29 pasa ans navieH-
TiB i3 rpynu nopisHsHHS, (OR = 3,29; 95 % CI: 0,74-16,66
RR =2,58; 95 % Cl: 0,81-8,18, p = 0,01; X2 = 5,71).

06roBopeHHsA

Y pesynbtarti aHani3y exokapgiorpaiyHux noKasHuKiB,
LLO XapaKTepm3ytoTb CKOPOTNMBY 34aTHICTL Miokapaa J1LL,
BcTaHoBneHo: ®B JIW no penepdysii Buwa Ha 2,4 % B
navwjieHTiB 0CHOBHOI rpynu (p 2 0,05), nicnsi BTpyyaHHs Lien
MoKasHuK y cepeaHbomy 3binbwmeest Ha 1,2 % (p 2 0,05);
y rpyni nopiBHsIHHS cepeHi 3HayeHHs ®B [T go ta nicns
penepdyasii He 3amiHunucs. CepenHi 3HaveHHs KOO Ta
KCO po i nicns BTpyYaHHst 3iCTaBHi y rpynax A0CHimKEHHs
(p20,05).

MopiBHAnbHUIA aHania ®B LU nicns penepdysii noka-
3aB, o B cepeaHbomy OB JLL 36inbwivnacs Ha 52,0 % B
OCHOBHIl1 Ta Ha 48,0% Y rpyni nopiBHsHHS. Lie niaTBepmpxye
eekTuBHicTb nikyBaHHs. Koediuientn OR, wo obpaxy-
Banu, cBigyath npo 3HwmxeHHs puauky CH y 0,85 pasa B
navieHTiB i3 rpyni NOpIBHAHHSA NPy 36iNbLUEHHI CKOPOTNBOT
3aaTHOCTI Miokapza BHacnigok edekTBHOI penepdyasii
(OR =0,85; 95 % CI: 0,36-2,01 RR = 0,92; 95 % Cl:
0,62-1,37, p =0,8). BcTaHOBNEHO, LLIO Y NALEHTIB, Y KOTPUX
®B J1W He 3miHunacs nicns penepdysii, pusnk po3suTKy
CH 3meHwwacsa y 0,78 pasa y rpyni nopisHsHHs (OR =0,78;
95 % ClI: 0,26-2,31 RR =0,82; 95 % CI: 0,37-1,80,p =0,8).
Y xBopwx, y sikux nokasHuk ®B J1LL 3meHLumBcs, pusuk CH
acoujinoBaHui 3i 36inbLuerHam y 1,47 pasa B rpyni nopis-
HaHHSA (OR = 1,47; 95 % CI: 0,57-3,79 RR = 1,31; 95 %
Cl: 0,71-2,40,p = 0,5).

Pesynbrati, WO ogepxanu, BiANOBiAalOTb AaHUM
iHLUMX aBTOPIB, SIKi BUSIBUAW, LLIO NATOTEHETUYHI STaHKM PO3-
BuTKy CH i rinepaanansHoi peakuii npu COVID-19 maiotb
CninbHi MexaHiamu [1,6,11]. [aToreHeTUYHO OTpUMaHi gaHi
Y3rofKytTbCs 3 0nyOnikoBaHUMM BiBOMOCTSMU MO Te, L0
Ans xsopux i3 COVID-19 xapakTepHUM € CTaH rinokcemii.
BiH mMoxe 3ymoBUTM ancHanaHc Mk HaOXOMKEHHSAM i
noTpebok B KUCHI Ta CMIPUYMHUTMI YPaXeHHs CepLEBOro

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

m’'a3a [9,12]. Kpim Toro, peaynbsraTti HaLloro AOCiMKEHHS
[OMOBHIOKTb AaHi iHWmx aBTopis [13,14,15], sKi nokasanu
3aneXHICTb pesynbTaTiB NikyBaHHS Bif Yacy BUHUKHEHHS
cumntomie KC go MomeHTy penepdysii Ta Hacniakis i
3aTPUMKH.

BucHoBKH

1.'Y pesynbtarti 4OCRiMKEHHS BU3HAYEHO acoLiaTUBHi
38'A3kv po3suTKy CH 3anesxHo Big ®B J1LL nicns penepdysii
Ta KinbkocTi ypaxeHunx KA.

2. Koediuientn OR nokasanu acouiaTuBHi 3B'A13kK
3HWKEHHs! puanky CH y nauieHTiB i3 rpynu nopiBHsIHHS 3
opHocyanHHumu (OR = 0,67; 95 % CI: 0,06-7,31, p = 0,5),
asocyamHHumm (OR = 0,40; 95 % CI: 0,01-10,17, p = 0,5)
Ta 6aratocyguuiumm (OR = 0,79; 95 % Cl: 0,26-2,38,
p = 0,8) ypaxeHHsmu KA B pasi edpekTrBHOI penepdyaii.

3. BcTtaHoBneHo acouiaTUBHI 3B'A3KM NiABULLEHOTO
pusuky CH ans nauienTis i3 TKC npu ogHOCYAUHHMX
(OR=4,67; 95 % CI: 0,29-90,01, p = 0,4) Ta GaratocyamH-
Hux (OR = 3,29; 95 % CI: 0,74-16,66, p = 0,01; x* = 5,71)
ypaxeHHsix KA B pasi HeeteKTUBHOI peBackynspusadii.

MepcneKTUBM NOAAABLLMX AOCAIAKEHD NependavatoTb
PETPOCNEKTUBHUIA aHania Ans BUBYEHHS ocobnuBocTen
po3BUTKY Ta nepebiry KopoHaBipyCcHOI XBOpODYK y XBOpPKX
i3 FKC ons Bu3HayeHHs anroputmy Brbopy metogukm YKB
y TaKkuX nawieHTis.

diHaHcyBaHHA

AOCAAKEHHS BUKOHAHO B pamkax HAP AY «HaujioHaAbHWIA
HCTUTYT cepLEeBO-CyAMHHOI Xipyprii imeHi M. M. AmocoBa HAMH
YKpaiHu»: «Po3po6UTH KOMMAEKCHMIA NiAXIA LLOAO AiKyBaHHS!
iLUeMiYHOT XBOPOOM CEpLA Y NaLEHTIB 3 ypaxeHHsM CToBOypY
NiBOi KOPOHAPHOI apTepii» 3a MPOrPaMOL0 HayKOBMX AOCNIAKEHD i
PO3POBOK, LLLO GIHAHCYETLCA 3 ACPKABHOTO BHOAXETY, AEPXABHHI
peectpauitimin Ne 0121U111747 (2022-2024 pp.).

KoHdnikT iHTepeciB: BiaCyTHil.
Conflicts of interest: authors have no conflict of interest to declare.

Haaifwaa po pepakuii / Received: 26.11.2024
Micas poonpautoBaHHs / Revised: 03.01.2025
CxBaneHo po Apyky / Accepted: 14.01.2025

BipomocrTi npo aBTopiB:

BoHpaapeub A. B., acnipaHT, AY «HaujoHaAbHWI iHCTUTYT cepueBo-
CyAMHHOI Xipyprii imeHi M. M. AmocoBa HAMH Ykpaitu», M. KuiB.
ORCID ID: 0000-0001-9646-9337

Pyaerko K. B., A-p MeA. HayK, 3aCTYMHUK-AMPEKTOPa 3 HayKOBO-
KOOpPAMHaLHoT poboTu, AY «HauioHaAbHWI IHCTUTYT cepLeBo-
CyAMHHOI Xipyprii imeHi M. M. AmocoBa HAMH Ykpaitu», M. Kuis;
un.-kop. HAMH Ykpaihu.

ORCID ID: 0000-0002-1508-9293

Information about the authors:

Bondarets D. V., MD, Postgraduate student, National M. Amosov
Institute of Cardiovascular Surgery affiliated to National Academy
of Medical Sciences of Ukraine, Kyiv.

Rudenko K. V., MD, PhD, DSc, Deputy Director for Scientific
Coordination of the National M. Amosov Institute of
Cardiovascular Surgery affiliated to National Academy of Medical
Sciences of Ukraine, Kyiv; Corresponding Member of the National
Academy of Medical Sciences of Ukraine.

ISSN 2306-4145  http://zmj.zsmu.edu.ua

23


https://orcid.org/0000-0001-9646-9337
https://orcid.org/0000-0002-1508-9293

Original research

References

1. Guo T, FanY, Chen M, Wu X, Zhang L, He T, et al. Cardiovascular
Implications of Fatal Outcomes of Patients With Coronavirus Disease
2019 (COVID-19). JAMA Cardiol. 2020;5(7):811-8. doi: 10.1001/
jamacardio.2020.1017. Erratum in: JAMA Cardiol. 2020;5(7):848.
doi: 10.1001/jamacardio.2020.1722

2. Ruzzenenti G, Maloberti A, Giani V, Biolcati M, Leidi F, Monticelli M, et al.
Covid and Cardiovascular Diseases: Direct and Indirect Damages and
Future Perspective. High Blood Press Cardiovasc Prev. 2021;28(5):439-
45. doi: 10.1007/s40292-021-00464-8

3. Varga Z, Flammer AJ, Steiger P, Haberecker M, Andermatt R,
Zinkernagel AS, et al. Endothelial cell infection and endotheliitis in
COVID-19. Lancet. 2020;395(10234):1417-8. doi: 10.1016/S0140-
6736(20)30937-5

4. Rasputniak OV, Gavrilenko Tl, Pidgaina OA, Trembovetska OM, Loma-
kovskyi OM, Shnaider LM. [Cardiovascular Complications of COVID-19:
Review of Cardiac Injury Pathophysiology and Clinical Evidence].
Ukrainskyi zhurnal sertsevo-sudynnoi khirurhii. 2024;32(2):92-104.
Ukrainian. doi: 10.30702/ujcvs/24.32(02)/RG021-92104

5. Karakasis P, Nasoufidou A, Sagris M, Fragakis N, Tsioufis K. Vascular
Alterations Following COVID-19 Infection: A Comprehensive Literature
Review. Life (Basel). 2024;14(5):545. doi: 10.3390/life 14050545

6.  Grobler C, Maphumulo SC, Grobbelaar LM, Bredenkamp JC, Laubscher
GJ, Lourens PJ, et al. Covid-19: The Rollercoaster of Fibrin(Ogen),
D-Dimer, Von Willebrand Factor, P-Selectin and Their Interactions
with Endothelial Cells, Platelets and Erythrocytes. Int J Mol Sci.
2020;21(14):5168. doi: 10.3390/jms21145168

7. Gungor B, AticiA, Baycan OF, Alici G, Ozturk F, Tugrul S, et al. Elevated
D-dimer levels on admission are associated with severity and increased
risk of mortality in COVID-19: A systematic review and meta-analysis.
Am J Emerg Med. 2021;39:173-9. doi: 10.1016/j.ajem.2020.09.018

8. Nwaedozie S, Rezkalla SH. ST Segment Elevation Myocardial Infarc-
tion in the COVID-19 Era: Appraisal of the Evidence. Clin Med Res.
2022;20(1):52-60. doi: 10.3121/cmr.2021.1707

9. Docherty AB, Harrison EM, Green CA, Hardwick HE, Pius R, Norman
L, et al. Features of 20 133 UK patients in hospital with covid-19 using
the ISARIC WHO Clinical Characterisation Protocol: prospective obser-
vational cohort study. BMJ. 2020;369:m1985. doi: 10.1136/bmj.m1985

10. Fried MW, Crawford JM, Mospan AR, Watkins SE, Munoz B, Zink RC,
et al. Patient Characteristics and Outcomes of 11 721 Patients With
Coronavirus Disease 2019 (COVID-19) Hospitalized Across the United
States. Clin Infect Dis. 2021;72(10):e558-65. doi: 10.1093/cid/ciaa1268

11.  Jacquet-Lagréze M, Riad Z, Hugon-Vallet E, Ferraris A, Fellahi JL. Left
ventricular dysfunction in COVID-19: A diagnostic issue. Anaesth Crit
Care Pain Med. 2020;39(3):393-4. doi: 10.1016/j.accpm.2020.05.015

12. Yang LC, Zhang RT, Guo LJ, Xiao H, Zu LY, Zhang YY, et al. [Hy-
poxia and inflammation are risk factors for acute myocardial injury
in patients with coronavirus disease 2019]. Beijing Da Xue Xue Bao
Yi Xue Ban. 2020;53(1):159-66. Chinese. doi: 10.19723/j.issn.1671-
167X.2021.01.024

13.  TonerL, Koshy AN, Hamilton GW, Clark D, Farouque O, Yudi MB. Acute
coronary syndromes undergoing percutaneous coronary intervention
in the COVID-19 era: comparable case volumes but delayed symptom
onset to hospital presentation. Eur Heart J Qual Care Clin Outcomes.
2020;6(3):225-6. doi: 10.1093/ehjqcco/qcaad3s

14. Tam CF, Cheung KS, Lam S, Wong A, Yung A, Sze M, et al. Impact
of Coronavirus Disease 2019 (COVID-19) Outbreak on ST-Seg-
ment-Elevation Myocardial Infarction Care in Hong Kong, China.
Circ Cardiovasc Qual Outcomes. 2020;13(4):e006631. doi: 10.1161/
CIRCOUTCOMES.120.006631

15. Bondarets D, Rudenko K. [Clinical peculiarities of acute coronary
syndrome during COVID-19 manifestation]. Actual Problems of the
Modern Medicine: Bulletin of Ukrainian Medical Stomatological Acad-
emy. 2024;24(4):25-9. Ukrainian. doi: 10.31718/2077-1096.24.4.25

24 ISSN 2306-4145 http://zmj.zsmu.edu.ua Zaporozhye Medical Journal. Volume 27. No. 1, January — February 2025


https://doi.org/10.1001/jamacardio.2020.1017
https://doi.org/10.1001/jamacardio.2020.1017
https://doi.org/10.1001/jamacardio.2020.1722
https://doi.org/10.1007/s40292-021-00464-8
https://doi.org/10.1016/S0140-6736(20)30937-5
https://doi.org/10.1016/S0140-6736(20)30937-5
https://doi.org/10.30702/ujcvs/24.32(02)/RG021-92104
https://doi.org/10.3390/life14050545
https://doi.org/10.3390/ijms21145168
https://doi.org/10.1016/j.ajem.2020.09.018
https://doi.org/10.3121/cmr.2021.1707
https://doi.org/10.1136/bmj.m1985
https://doi.org/10.1093/cid/ciaa1268
https://doi.org/10.1016/j.accpm.2020.05.015
https://doi.org/10.19723/j.issn.1671-167X.2021.01.024
https://doi.org/10.19723/j.issn.1671-167X.2021.01.024
https://doi.org/10.1093/ehjqcco/qcaa038
https://doi.org/10.1161/CIRCOUTCOMES.120.006631
https://doi.org/10.1161/CIRCOUTCOMES.120.006631
https://doi.org/10.31718/2077-1096.24.4.25

UDC 616.98:578.834C0V]-06:616.24-002]-036.88-07
DOI: 10.14739/2310-1210.2025.1.317977

OpwuriHaAbHI AOCAIAXKEHHS

Predictive value of the Elixhauser comorbidity index

in assessing the risk of coronavirus disease (COVID-19) mortality

in patients with pneumonia

I. 0. Kuliesh®8°P Q. V. Riabokon®*AF K, V. Kalashnyk®BE

Zaporizhzhia State Medical and Pharmaceutical University, Ukraine
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E - critical revision of the article; F - final approval of the article

Aim. To determine the spectrum of comorbid pathology and to find out the prognostic value of the Elixhauser Comorbidity Index
(ECI) in assessing the risk of death from coronavirus disease (COVID-19) in patients with pneumonia.

Material and methods. The study included 123 patients with COVID-19 with pneumonia who were examined and treated according
to the Order of the Ministry of Health of Ukraine of 28.03.2020 No. 722. Depending on the disease outcome, the patients were
divided into groups: 77 patients who recovered and 46 patients who died. The ECI was calculated for all the patients. Statistical
processing of the data was performed using Statistica for Windows 13 (StatSoft Inc., No. JPZ8041382130ARCN10-J).

Results. In patients with COVID-19 and pneumonia, comorbid conditions were most often represented by chronic cardiovascular
disease (63.4 %), obesity (28.5 %), endocrine pathology (26.0 %) and discirculatory encephalopathy (23.6 %). Among patients
with a fatal outcome, coronary heart disease with cardiac arrhythmias, obesity, endocrine diseases, primarily diabetes mellitus, and
discirculatory encephalopathy were more common (p < 0.05) as compared to patients who recovered. Among the comorbidities
integrated into the ECI, the most commonly diagnosed comorbidities in COVID-19 patients with pneumonia were hypertension
(58.5 %), congestive heart failure (33.3 %), obesity (28.5 %), neurodegenerative disorders (23.6 %), and diabetes, both without
(13.8 %) and with chronic complications (7.7 %). The following ECI components were more common in patients with COVID-19
pneumonia who died as a result of COVID-19 than in patients who recovered: congestive heart failure (p = 0.008), cardiac ar-
rhythmias (p = 0.001), neurodegenerative disorders (p = 0.0003), diabetes mellitus (p = 0.004) including diabetes without chronic
complications (p = 0.01), and obesity (p = 0.04). The ECI score in patients with a fatal outcome was 2.2 times higher (p < 0.05)
than that in patients with COVID-19 pneumonia who recovered. The ECI >7 was predictive of the likelihood of COVID-19 death
in patients with pneumonia (AUC = 0.656, p = 0.002).

Conclusions. The frequency of chronic comorbidities in patients with COVID-19 and pneumonia has been determined taking into
account the ECI components. The prognostic significance of the ECI score >7 in assessing the risk of fatal outcome has been
established.
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MporHocTMuHe 3HaueHHA iHAeKcYy komopbiaHocTi Enikexaysepa
B OLiHIOBaHHi PU3UKY A€TaAbHOrO0 HaCAIAKY KOPOHaBipycHoi XxBopo6u (COVID-19)
Y NauieHTiB i3 NHEBMOHI€I0

1. 0. Kyaeww, O. B. PabokoHb, K. B. KanalwH1k

Merta po60oT1 - BU3HauMTK CNEKTP KOMOPGIAHOT NaToNOTii Ta 3'ACYBaTU MPOrHOCTUYHE 3HAYeHHS! iHAEeKCy kKomop6iaHocTi Enikcxaysepa
(ECI) B ouUiHI0OBaHHI pU3unKy NeTanbHOro Hacniaky kopoHaeipycHoi xeopotu (COVID-19) y nalieHTiB i3 THEBMOHIEHO.

Marepianu i metopu. [lo gocnimkeHHs 3anyydeHo 123 xeopux Ha COVID-19 i3 NHEBMOHI€I0, SKMX 0BCTEXWNM Ta NpUSHa4YUIN
nikyBaHHs BignosigHo o Hakady MO3 Ykpainu Big 28.03.2020 p. Ne 722. 3anexHo Big Hacniaky Xx8opobu nauieHTiB noginunm
Ha rpynun: 77 oci6, ski ogyxanu, Ta 46 xBopux, koTpi nomepnu. B ycix xBopux obpaxysanu iHaekc komopbigHocTi Enikcxaysepa.
CratncTvyHo aani onpautoBani B nporpami Statistica for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Pesyabtatn. Y xsopux Ha COVID-19 i3 nHeBMOHie0 ik KOMOPOIAHI CTaHu HarmyacTille BUSIBMNANN XPOHIYHY CepLeBO-CyaNHHY
natonorito (63,4 %), oxupiHHA (28,5 %), eHpokpuHHY natonorito (26,0 %) Ta aucuMpkynsTopHy eHuedanonariio (23,6 %). Y
nauieHTiB i3 neTanbHUM Hacnigkom xBopobu yacTilue (p < 0,05), Hix y XBOpKX, KOTPi 0Ayxanu, giarHocTyBanu iLiemiuHy xsopoby
CepLs 3 CepLeBOI0 apUTMIEID, OXMPIHHS, EHAOKPUHHI 3aXBOPIOBaHHS, Hacamnepen fiabeT, ANCLMPKYNSTOpHY eHuedarnonario.
Cepen komopbigHux cTaHiB, siki Bpaxosye ECI, y xBopux Ha COVID-19 i nHeBMOHIto HaltvacTilue BusiBnsnm rinepteHsito (58,5 %),
3acTiliHy cepueBy HegocTaTHICTb (33,3 %), oxupiHHs (28,5 %), HelipopereHepaTuBHi posnaam (23,6 %), a Takox aiabet — i 6e3
XPOHiYHUX ycknagHeHb (13,8 %), i 3 Humm (7,7 %). Y xsopux Ha COVID-19 i3 nHeBMOHi€to, ski nomepnu BHacnigok COVID-19,
yacTilue, Hix y nawjieHTiB, KOTPi opyxanu, BUsiBnsnu Taki komnoHeHT ECI: 3acTiitHy cepueBy HegocTaTHicTb (p = 0,008), cepuesi
apumii (p = 0,001), HelipopereHepaTueHi poanagm (p = 0,0003), giabet (p = 0,004), 3okpema aiabeT 6e3 XPOHIYHMX yCKNaaHEHDb
(p=0,01), oxupiHns (p = 0,04). MokasHuk ECI y nauieHTiB i3 neTanbHAM Hacnigkom B 2,2 pasa Buwwmii (p < 0,05), Hix y XBOpuX Ha
COVID-19 i nHeBMOHit0, KOTpi oayxanu. MporHoCTUYHE 3HAYEHHS LLOAO OLLIHIOBaHHS IMOBIPHOCTI neTanbHoro Hacnigky COVID-19
y XBOpMX i3 NHeBMOHieto MaB ECI >7 (AUC = 0,656, p = 0,002).

BucHoBKHU. Bu3HauYeHO 4acToTy XpOHiYHNX koMopBigHux cTaHiB y xsopux Ha COVID-19 i3 nHeBMoHi€t0, Bepyyn Lo yBaru kom-
noHeHTu ECI. BctaHoBNEHO NPOrHOCTUYHY 3HauyLUicTb nokasHuka ECI >7 nig yac OuiHIOBaHHS pUanKy neTanbHoOro Hacnigky
XBOpOOMU.
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Starting with the first wave of the coronavirus disease
(COVID-19) pandemic, many studies have discussed risk
factors that predicted the severity of the infection and ad-
verse outcomes. The risk factors for COVID-19 mortality that
researchers most often highlighted were patient age over
65, male gender, lower socioeconomic status, and various
comorbidities [1,2,3,4]. At the same time, their combination
predicted poorer treatment outcomes and, accordingly, a
higher risk of death. However, the burden of chronic comor-
bidities in these studies was assessed by simply counting
the number of conditions that could affect the course of
COVID-19 with a certain probability [5,6]. Meanwhile, the
results of such studies by different authors have been quite
controversial regarding the role of various chronic diseases
in predicting clinical outcomes of COVID-19 [1,7,8].

Today, an integral assessment of the comorbidity impact
on the risk of potential complications and death is a promis-
ing area for improving the efficiency of predicting the course
of various diseases. The Elixhauser Comorbidity Index (ECI)
is adapted for use with the International Classification of
Diseases, 10th Revision and is most often used in clinical
trials to assess the mortality risk [9,10,11]. Integral comor-
bidity indices, in particular the ECI, are not specialized for
use with a specific underlying patient pathology. Therefore,
it is necessary to conduct a number of studies to determine
their prognostic value in different pathologies, for example,
to determine the high risk of surgical bleeding [12], readmis-
sion in patients with chronic obstructive pulmonary disease
[13], to assess the risk of in-hospital and one-year mortality
and length of hospital stay in patients with cardiovascular
disease [14], efc.

During the COVID-19 pandemic, it became clear that
the burden of comorbidities is a significant predictor of criti-
caliliness in hospitalized patients. Therefore, over time, the
literature has published the results of studies to determine
the information content of existing comorbidity indices and
compare the effectiveness of their use in clinical practice.
One of the first publications [15], which was a systematic
review and meta-analysis determining the feasibility of using
the Charlson Comorbidity Index in COVID-19, conducted
before 15 July 2020, has demonstrated the informativeness
of this index. It has been shown that a Charlson Comorbidity
Index of 23 indicated an increased risk of developing a fatal
outcome of COVID-19, and a one-point increase in this
index resulted in a 16 % increase in risk [15].

Astudy [16] analyzed all cases of hospital admissions
for COVID-19 in 8 public hospitals in Catalonia (Spain) for
the period from 15 June to 8 December 2020 using three
integral indices, namely the Charlson index, the ECI and
the Queralt index. It has been demonstrated that each of
these indices had a certain informativeness in assessing
the risk of developing critical COVID-19, including the
presence of indications for transfer to the intensive care
unit, the need for invasive mechanical ventilation, or death
in hospital [16]. At the same time, the information content
of existing integrative prognostic indices for certain cate-
gories of patients with COVID-19 is being evaluated. For
example, when assessing the prognostic significance of
the Charlson index and the ECI, a study [17] additionally
took into account a smoking history, and a study [18]
also considered the ethnic component when applying the
above indices.

Thus, research is needed to determine the informative
value of comorbidity indices for certain categories of patients
with COVID-19.

Aim
To determine the spectrum of comorbid pathology and to
find out the prognostic value of the Elixhauser Comorbidity

Index in assessing the risk of death from COVID-19 in
patients with pneumonia.

Material and methods

The study included 123 patients with COVID-19 and pneu-
monia who were examined and treated according to the
Order of the Ministry of Health of Ukraine dated 28.03.2020
No. 722 “Organisation of medical care for patients with
COVID-19". The diagnosis of COVID-19 in all the patients
was confirmed by the detection of RNA-SARS-CoV-2 in
nasopharyngeal mucus by polymerase chain reaction.
Pneumonia was confirmed by imaging methods (chest
X-ray or computed tomography). All the patients were
admitted to the Municipal Non-Profit Enterprise “Regional
Infectious Disease Clinical Hospital” of the Zaporizhzhia
Regional Council. The patients were included in the study
with informed consent. Depending on the disease outcome,
the patients were divided into groups: 77 patients who re-
covered and 46 patients who died. The ECI was calculated
for all the patients [19,20].

Statistical data processing was performed using
the software Statistica for Windows 13 (StatSoft Inc.,
No. JPZ8041382130ARCN10-J). For the differential applying
of parametric or non-parametric methods of statistical data
analysis, the distribution normality for the data on studied
parameters was determined using the Shapiro-Wilk test.
To define differences between qualitative variables in
independent groups, the non-parametric method of the
¥? criterion was used. The parametric Student’s t-test was
applied to determine differences in ECI between the stu-
died groups. The results of the quantitative ECI index were
presented in the form of the mean value and the standard
error of the mean value M = m. To establish the diagnostic
value of the ECI in predicting the risk of developing a fatal
outcome of COVID-19 with pneumonia, a ROC analysis
was performed to determine the cut-off point. Differences
at p < 0.05 were considered significant.

Results

When analysing the list of chronic comorbidities in patients
with COVID-19 and pneumonia, a wide range of comorbid
conditions was identified. Chronic cardiovascular disease
(63.4 %) was the most commonly reported condition, with
hypertension (58.5 %) and coronary heart disease (52.0 %)
predominance. It should be noted that among patients who
died as a result of COVID-19, coronary heart disease was
more common than that in patients who recovered (73.9 %
vs. 38.9 %, x?=14.10, p = 0.0002) as well as the presence of
cardiac arrhythmia in the form of permanent atrial fibrillation
(26.1%vs.5.2%, x2=11.11,p=0.001). Aimost one in three
patients with COVID-19 pneumonia was obese (28.5 %),
and the frequency of this comorbidity was statistically sig-
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nificantly higher in patients who died compared to the group
of patients who recovered (39.1 % vs. 22.1 %, x? = 4.1,
p = 0.04). One in four patients with COVID-19 pneumonia
had endocrine pathology (26.0 %), and among patients who
died, comorbid endocrine diseases were more common
(41.3% vs. 16.9 %, x*=8.92, p =0.003), primarily diabetes
mellitus (34.8 % vs. 13.5 %, x¥?=8.21, p=0.004). Almost one
in four patients had comorbid discirculatory encephalopathy
(23.6 %), which was also more common in patients who
died (41.3 % vs. 13.0 %, X2 = 12.82, p = 0.0003) (Table 1).

In the next part of our work, we analysed the frequency
of comorbid conditions integrated into the EClin COVID-19
patients with pneumonia and compared the frequency of
their detection depending on the lethal disease outcome.
The most common comorbidities in COVID-19 patients
with pneumonia were the following components of the ECI:
hypertension (58.5 %), congestive heart failure (33.3 %),
obesity (28.5 %), neurodegenerative disorders (23.6 %),
and diabetes mellitus both without chronic complications
(13.8 %) and with chronic complications (7.7 %). Compa-
rison of the chronic comorbidity incidence in patients with
COVID-19 pneumonia with different disease outcomes
has shown that patients who died as a result of COVID-19
were more likely to have comorbid congestive heart failure
(x* = 6.95, p = 0.008), cardiac arrhythmias (x? = 11.11,
p = 0.001), neurodegenerative disorders (x? = 12.82,
p = 0.0003), diabetes mellitus (x> = 8.21, p = 0.004), in-
cluding diabetes without chronic complications (x? = 6.28,
p = 0.01), and obesity (x? = 4.11, p = 0.04) than patients
who recovered (Table 2).

According to our study results, the ECI score was
5.07 £ 0.50 points in patients with COVID-19 and pneu-
monia. Comparison of the ECI score depending on the
COVID-19 outcome has shown a statistically significantly
higher level in the group of patients who died compared
to the group of recovered patients: 7.72 + 1.03 points
versus 3.48 + 0.48 points (2.2 times, p < 0.05) (Fig. 1A).
To determine the threshold level of the ECI in patients with
COVID-19 pneumonia for predicting the probable lethal
disease outcome, a ROC analysis was performed to deter-
mine the cut-off point. Based on the ROC analysis results,
the diagnostic value of the ECI in patients with COVID-19
pneumonia has been established. The ECl score >7 indicat-
ed a high probability of mortality (AUC = 0.656, p = 0.002)
(sensitivity — 50.0 %, specificity — 81.7 %) (Fig. 1B).

Discussion

Many studies have been focused on the prognostic value of
the chronic comorbidity burden in patients with COVID-19,
which could significantly affect the course and outcome
of COVID-19 [5,6,21]. However, the results of studies by
different authors are quite controversial regarding the role
of various chronic diseases in predicting clinical outcomes
of COVID-19 [1,7,8].

In our study, when clarifying the spectrum of comor-
bidities in patients with COVID-19 and pneumonia, it has
been found that chronic cardiovascular disease, obesity,
endocrine pathology and discirculatory encephalopathy
were most common. Among patients with a fatal outcome,
coronary heart disease with cardiac arrhythmia, obesity,
endocrine diseases, especially diabetes mellitus, and
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Table 1. List of comorbid conditions in COVID-19 patients with pneumonia and
comparison of their frequency depending on the disease outcome, abs. (%)

Indicator, units of measure

Cardiovascular pathology:
- coronary heart disease
— permanent form of atrial fibrillation
- stage II-IIl hypertension
- post-infarction cardiosclerosis
— ischemic stroke in a history
Discirculatory encephalopathy
Chronic obstructive pulmonary disease:
— chronic obstructive pulmonary disease
— bronchial asthma
— pulmonary sarcoidosis

— pulmonary circulatory disorders
“pulmonary heart”

Endocrine diseases:
— diabetes mellitus
—autoimmune thyroiditis
Stage II-IIl chronic kidney disease
Obesity
Diseases of the gastrointestinal tract:
— peptic ulcer without bleeding
— liver diseases
Oncopathology in remission
Rheumatoid arthritis
Obliterating endarteritis
Haemophilia

COVID-19 COVID-19 patients with
patients with | pneumonia

pneumonia, )
n=77 n=46

78 (63.4) 44 (57.1) 34(73.9)
64 (52.0) 30(38.9) 34 (73.9)*

6(13.0) 4(5.2) 12 (26.1)*
72 (58.5) 44 (57.1) 28 (60.9)
8(6.5) 3(3.9) 5(10.9)
8 (6.5) 4(5.2) 4(8.7)
29(23.6) 10 (13.0) 19 (41.3)*
9(7.3) 4(5.2) 5(10.9)
5(4.1) 2(2.6) 3(6.5)
3(24) 2(2.6) 1(22)
1(0.8) - 1(22)
1(0.8) - 1(22)
32(26.0) 13 (16.9) 19 (41.3)*
26 (21.1) 10 (13.0) 16 (34.8)*
6(4.9) 3(3.9) 3(6.5)
7(5.7) 3(3.9) 4(8.7)
35(28.5) 17 (22.1) 18 (39.1)*
10 (8.1) 8(10.4) 2(4.3)

2(1.6) 2(2.6) -

8 (6.5) 6(7.8) 2(4.3)
2(1.6) 1(1.3) 1(22)
6 (4.9) 2(2.6) 4(8.7)
1(0.8) - 1(22)

1(0.8) 1(22)

*: significant differences compared to patients with COVID-19 pneumonia who recovered (p < 0.01).

Table 2. Comparison between the incidence of comorbid conditions integrated into
the ECI calculation in patients with COVID-19 pneumonia depending on the disease

outcome, abs. (%)

Indicator, units of measure

Congestive heart failure

Cardiac arrhythmias

Pulmonary circulation disorders

Peripheral vascular disorders

Hypertension

Neurodegenerative disorders

Chronic lung diseases

No diabetes mellitus

Diabetes mellitus without chronic complications
Diabetes mellitus with chronic complications
Hypothyroidism

Renal failure

Liver diseases

Ulcer disease without bleeding

Solid tumor without metastases
Rheumatoid arthritis / collagenosis
Coagulopathy

Obesity

COVID-19 COVID-19 patients with
patients with | pneumonia

pneumonia, .

n=77 n=46
41(33.3) 19 (24.7) 22 (47.8)
16 (13.0) 4(5.2) 12 (26.1)*
1(0.8) - 1(2.2)
1(0.8) - 1(2.2)
72 (58.5) 44 (57.1) 28 (60.9)
29 (23.6) 10 (13.0) 19 (41.3)*
9(7.3) 4(5.2) 5(10.9)
97 (78.9) 67 (87.0) 30 (65.2)*
17 (13.8) 6(7.8) 11(23.9)
9(7.3) 4(5.2) 5(10.9)
6(4.9) 3(3.9) 3(6.5)
7(5.7) 3(3.9) 4(8.7)
8(6.5) 6(7.8) 2(4.3)
2(1.6) 2(2.6) -
2(1.6) 1(1.3) 1(22)
6 (4.9) 2(2.6) 4(8.7)
1(0.8) - 1(22)
35(28.5) 17 (22.1) 18 (39.1)*

*: significant differences compared to patients with COVID-19 pneumonia who recovered (p < 0.01).
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discirculatory encephalopathy were documented more
often (p < 0.05) as compared to patients who recovered.
However, when compared with the results of other studies,
it is noteworthy that some of them have demonstrated the
greatest significance of certain comorbidities. For example,
a study has shown that the presence of diabetes mellitus
was statistically significantly associated with the risk of death
from COVID-19 [7].

However, the results of a meta-analysis [8] have only
identified a list of certain comorbid conditions, including
cardiovascular disease, hypertension, diabetes mellitus,
congestive heart failure, chronic kidney disease, and onco-
logy, which posed a greater risk of mortality in patients with
COVID-19 compared to those without these comorbidities.

In view of the above, the resullts of studies on integrated
comorbidity indices for the assessment of chronic comor-
bidity burden and the risk of critical course and death from
COVID-19 deserve special attention today. The calculation
of comorbidity indexes involves the sum of scores based
on the risk weight of each comorbidity [22,23]. Considering
the weighted value given to each comorbidity ultimately
provides more meaningful information, as the weight
assigned to each comorbidity reflects the higher, lower,
or neutral impact of the respective comorbidity on the risk
of death for a particular patient [10]. For example, the ECI
was developed based on the International Classification of
Diseases algorithms with a corresponding weighting factor
for each selected comorbid condition. The assignment of
appropriate weighting factors to certain comorbidities made
it possible to describe the burden of a particular comorbidity
and increase the efficiency of using this model [19,20,24,25].

In our study, we have determined the informative
value of the ECI in assessing the risk of death from
COVID-19 in patients with pneumonia. It should be noted
that in the spectrum of comorbidities integrated into the
ECI, patients with COVID-19 pneumonia most often had
hypertension (58.5 %), congestive heart failure (33.3 %),
obesity (28.5 %), neurodegenerative disorders (23.6 %),
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Fig. 1. Comparison of the ECI score in patients with COVID-19 pneumonia depending on the disease outcome (A) and the threshold ECI score for the mortality risk assessment (B).
*: significant differences compared to patients with COVID-19 pneumonia who recovered (p < 0.01).

and diabetes mellitus both without chronic complications
(13.8 %) and with chronic complications (7.7 %). Patients
with COVID-19 pneumonia who died from this pathology
were more likely to have the following ECI components
(p < 0.05) than those who recovered: congestive heart
failure, cardiac arrhythmias, neurodegenerative disorders,
diabetes mellitus, including diabetes without chronic com-
plications, and obesity. In patients with COVID-19 and fatal
pneumonia, the ECI score was 2.2 times higher (p < 0.05)
than that in patients who recovered. Based on the ROC
analysis results, we have established a threshold ECl level
of >7 (AUC = 0.656, p = 0.002). That is, if this ECI value is
exceeded in a particular patient, the risk of death should
be considered significant.

The COVID-19 pandemic has posed unprecedented
challenges to healthcare systems around the world [26].
New evidence suggests that patients’ chronic diseases
and certain genetic factors play a crucial role in predicting
the severity of COVID-19, that is why this research area is
the most relevant. A study [26] based on a sample of more
than 500,000 individuals from three biobanks has found a
significant association of severe COVID-19 with obesity,
metabolic disorders, and cardiovascular disease, which, on
the one hand, has confirmed the already known risk factors
and, on the other hand, expanded the understanding of
the relationship between existing clinical phenotypes and
COVID-19 outcomes. At the same time, more recent studies
have provided increasing evidence that the presentation of
concomitant chronic pathology not only in the form of spe-
cific diagnoses, but also in the form of comorbidity indices
(Charlson or Elixhauser), insured the greatest improvement
in prognostic models [27,28].

Conclusions

1. In patients with COVID-19 and pneumonia, comorbid
conditions are most often represented by chronic cardiovas-
cular disease (63.4 %), obesity (28.5 %), endocrine patho-
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logy (26.0 %) and discirculatory encephalopathy (23.6 %).
Among patients with a fatal outcome, coronary heart disease
(p = 0.0002) with cardiac arrhythmia (p = 0.001), obesity
(p=0.04), endocrine diseases (p = 0.003), primarily diabe-
tes mellitus (p = 0.004), and discirculatory encephalopathy
(p =0.0003) were more common as compared to patients
who recovered.

2. Among the comorbidities integrated into the Elix-
hauser Comorbidity Index, patients with COVID-19 and
pneumonia most often have hypertension (58.5%), con-
gestive heart failure (33.3 %), obesity (28.5 %), neurode-
generative disorders (23.6 %), and diabetes mellitus both
without chronic complications (13.8 %) and with chronic
complications (7.7 %). Patients with COVID-19 pneumo-
nia who died from COVID-19 were more likely to have
the following components of the Elixhauser Comorbidity
Index as compared to patients who recovered: congestive
heart failure (p = 0.008), cardiac arrhythmias (p = 0.001),
neurodegenerative disorders (p = 0.0003), diabetes mellitus
(p=0.004), including diabetes without chronic complications
(p =0.01), and obesity (p = 0.04).

3. The Elixhauser Comorbidity Index in patients with
a fatal outcome is 2.2 times higher (p < 0.05) than that in
patients with COVID-19 and pneumonia who recovered. The
Elixhauser Comorbidity Index >7 (AUC = 0.656, p = 0.002)
is predictive of the probability of mortality from COVID-19
in patients with pneumonia.

Prospects for further research. In our opinion, prospects
for further research are to determine the prognostic value of
ECl among different age groups of patients with COVID-19.
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OpwuriHaAbHI AOCAIAXKEHHS

MopyweHHA pe3epBHOI PpirbTpaLiMHOI 3AaTHOCTi HUPOK

B YMOBaX CMHTpONii XpOHIYHOro 06CTPYKTMBHOr0 3aXBOPIOBaHHA AereHb

I1-11l cTaaji Ta rinepToHiuHoi XBOpOOM Il cTaAii

C. . AoueHKo®EF, A, C. AkimoBa(®*ABCD

3anopi3bknii AepxaBHWUI MeAUKO-GapMaLeBTUYHUI YHIBepCHTET, YKpaiHa

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis paHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

Merta po6oTu — focnianTy CTaH (hyHKLIOHaNbHOM HUPKOBOTO PE3EPBY Y XBOPUX Ha XPOHIHHE 0BCTPYKTUBHE 3aXBOPIOBAHHS! NTEreHb
[I-11I cTagii (XO3/M) Ta rinepToHiuHy xBopoby Il cTagii (MX).

Martepianu i meToau. O6cTexxeHo 60 XBOpKX, SKVX No4iNuM Ha 3 kniHivHi rpynun: 1 rpyna — 15 nauienTis i3 FX |l cTagii (cepepHii Bik
—52,87 + 1,36 poky; cniBBigHOLLEHHS YonoBiku / XiHKkN — 73,33 % / 26,67 %); 2 rpyna — 15 xBopux Ha XO3J1 lI-I1l cTagii (cepeanin
Bik — 48,01 % 2,75 poky; cnieBigHOLIEHHS YonoBiku / xiHkn — 86,67 % / 13,33 %); 3 rpyna — 30 naujenTis i3 XO3/1 II-Il cTaaii 8
komop6igHocTi 3 MX I cagii 3 -1l ctyneHem apTepiansHoi rinepteHsii (23 yonosiku i 7 xiHOK, cepenHii Bik— 57,49 + 2,39 poky) 6e3
03HaK KIiHIYHO 3HaYyLLO iHLLOT CyMyTHLOT MaToMorii, KpiM TOr0, BOHM HE OfEePXXyBasi CUCTEMATUYHOI aHTUriNepTEH3NBHOI Tepanii.
Yci rpynu 3icTaBHi 3a CTaTTIO y4acHUKIB i AeMorpadiiyHMMmM NokasHWkamu. 3a pesynsrataMu KOMMEKCHOrO KniHiko-nabopartop-
HOrO 1 IHCTPYMEHTaNbHOrO AOCHIMKEHD, Y LIMX NALIEHTIB He BUABMEHO AaHWX LIOAO KMiHIYHO 3HAYYLLOrO 3aXBOPIOBAHHS HUPOK.

Pe3yabtatn. ®OyHKuioHanbHUA HpkoBui peseps (PHP) y xeopux Ha XO3J1 + X gocToBipHO Huxunin y 3,79 pasa (p < 0,05)
MOPIBHSIHO 3 NPaKTU4HO 300POBUMM 0cobamu, a GasanbHa WBMAKICTL Ky6oukoBoi dinsTpauii (LLIKP) y umux rpynax siporigHo He
Bigpi3Hanacs. Y rpyni nawjieHTiB i3 MoHonaTonorieto, 3okpema X, piBeHb PHP' y 2,11 pa3a (p < 0,05) Hu4niA, Hix y rpyni KOHTPOHO.
Y pasi komop6igHocTi XO3J1i X y maibke 5/6 XBOpWX BUSBNEHO 03HAKV peHanbHOI AMCHYHKLT, 30Kkpema NopyLIEHHS! pe3epBHOI
30aTHOCTI HMPOK MponopLiiHo 36inbLuysati LLUK®; Le caipuntb Npo nporpecyBaHHs npoLecis rinepdinstpadii B HepoHax. 3a
kpuTepiem 3rogu MipcoHa, y nauieHTis i3 XO3J1 Ha Tni FX y HWxHBLOMY KBapTWUIi NokasHuka PHP [oCToBIpHO YacTile peecTpyBa-
NN HECMPUSITNIMBI NOPYLLIEHHSI pecripaTopHOI hyHKLi nereHb (3HWkeHHst iHaekcy TidhdHo — x2= 6,13, p = 0,013), a Takox kelcu
noesHaHHs MikpoanbOyMmiHypii 3 eneBaLieto BaCKyNsipHOi pe3CTUBHOCTI CyavH pycna Mixaonsoux rinok (P MMHA >1,05 ym. oa.;
¥2 = 13,64, p < 0,001). Lle cBigumTb Npo MOXIMBY MapanenbHiCTb NEBHWUX NaTONOMYHMX MPOLECIB Yy MEXaHi3Max MopyLUEHHS
ayTOPErynsaTopHMX MexaHiamis knyboukosoi dinstpavii npu XO3/1y noegHaHHi 3 MX.

BucHoBku. Y navjeHTis i3 komopbigHum nepebirom X Il ctagii Ta XO3I II-1Il cTaaii nporpecyBaHHsi 03HaK iHTparnoMepynspHoi
rinepTeHsii Ta rinepdinbTpaLii acoLitoETLCA 3 BUPASHILLMMM KNIHIYHUMU CUMMTOMAaMU Ta CTyNEHEM HaBaHTaXEHHS! TUCKOM 3a
pesynbratamu 4060BOTO MOHITOPYBaHHS apTepianbHOro TUcky. Lie CBigunTb Mpo HasBHICTb CTAaTUCTUYHO AOCTOBIPHUX KOpensi-
LLiHMX 3B'A3KIB Mix 3Ha4eHHsMW PHP, 3 ogHoro 6oky, Ta nokasHukamu CAT-Tecty i INMTCATAH (r = +0,55 Ta -0,63, p < 0,05 ans
yCiX BUNAKIB), 3 iHLIOTO, NiATBEPKYHOUM BAXIMBWI 3B'S30K MiXK MOPYLLUEHHSM NPOLECIB BHYTPILLHbOPEHANbHOT reMOoANHaMIKA Ta
OKPEMMMM NPOTHOCTUYHUMM dhakTopamu npu Xy noeaHaHHi 3 XO3/1.
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XBOP0Oa, XPOHIUHE
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NEreHb,
bYHKLOHAABHMI
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Impairment of renal reserve filtration capacity in stage II-11l chronic obstructive pulmonary
disease under conditions of syntropy with stage Il essential hypertension

S. Ya. Dotsenko, L. S. Akimova

The aim of the study: to examine the state of functional renal reserve in patients with stage II-IIl chronic obstructive pulmonary
disease (COPD) and stage Il essential hypertension (EH).

Materials and methods. 60 patients were examined and divided into 3 clinical groups: group 1 — 15 patients with stage Il EH
(mean age 52.87 + 1.36 years; male / female ratio 73.33 % / 26.67 %); group 2 — 15 patients with stage lll-lIl COPD (mean age
48.01 £ 2.75 years; male / female ratio 86.67 % / 13.33 %); group 3 — 30 patients with stage II-Ill COPD and comorbid stage Il EH
with arterial hypertension stage I-lIl (23 men and 7 women, mean age 57.49 + 2.39 years), without evidence for another clinically
significant concomitant pathology and who did not receive regular antihypertensive therapy. All the groups were comparable in sex
distribution and demographic parameters. Data indicating the presence of clinically significant kidney disease in these individuals
was not revealed by comprehensive clinical, laboratory and instrumental examination results.

Results. Functional renal reserve (FRR) in patients with COPD + EH was significantly lower by 3.79 times (p < 0.05) compared to
that in otherwise healthy individuals, while the basal glomerular filtration rate (GFR) did not differ significantly between these groups.
In EH monopathology, the FRR level was 2.11 times (p < 0.05) lower than that in the control group. In COPD comorbid with EH,
almost 5/6 patients showed signs of renal dysfunction in the form of impaired renal reserve ability to proportionally increase GFR,
indicating the progression of nephron hyperfiltration processes. According to the Pearson’s chi-squared test, adverse disorders
of pulmonary respiratory function were significantly more common (decreased Tiffeneau index (x? = 6.13, p = 0.013)) as well as
cases of microalbuminuria combined with elevated renal interlobar artery resistance (Rl ILRA>1.05 RU) (x?= 13.64, p <0.001) in
COPD patients with EH in the lower quartile of the FRR index, indicating the possible parallelism in certain pathological processes
and abnormal autoregulatory mechanisms of glomerular filtration in combination of COPD and EH.
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Conclusions. In patients with comorbid stage II-Ill COPD and stage Il EH, manifestations of intraglomerular hypertension and
hyperfiltration progression are associated with more severe clinical symptoms and the degree of “pressure load” according to
the results of 24-hour ambulatory blood pressure monitoring, as evidenced by the presence of statistically significant correlations
between FRR values, on the one hand, and the COPD Assessment Test scores and daytime systolic blood pressure load index
(r=+0.55 and -0.63, p < 0.05 for all cases), on the other, confirming important relationships between impaired intrarenal hemo-
dynamic processes and some prognostic factors in COPD combined with EH.

3a ocTaHHi AecaTUNITTA 0YikyBaHa TPUBAnICTb XWUTTS Pi3ko
3pocna. CtapiHHA HaceneHHs Ta NOLUMPEHHS HeiHAeKLil-
HUX 3aXBOPIOBaHb MPM3BOAATL 4O LIBKUAKOTO 3POCTaHHS
KinibkoCTi Mtofen i3 pisHuMm 3axsoptoaHHsaMu [1]. Mynb-
TUMOPGIAHICTb, SIKY BU3HAYAKOTb SIK CMIBICHYBaHHS ABOX
i GinbLUe XPOHIYHMX 3aXBOPHOBAHb B OFHIEI NIOAUHN, Mae
BiZMOBIAHWA BNIMB HA KNiHIYHY NPaKTUKY, NPOrHO3 3aXBO-
PIOBaHHS Ta BUTPATK Ha HaLliOHamNbHY CUCTEMY OXOPOHM
300poB's [2].

EceHuianbHa apTepianbHa rinepteHsia (AlN) Ta
XPOHi4He 0BCTPYKTUBHE 3axBOptoBaHHSA nereHb (XO3I1)
Hanexartb 40 nepeniky HaWMoOLUMPEHILLMX XPOHIYHNX 3a-
XBOPIOBaHb Y BCbOMY CBITi, CIPUYMHAIOTL NOHAA 8 i 3 Mifb-
VIOHW CMepTeil Ha pik BIANOBIAHO; KpiM Toro, Ui natonorii
— [iBi OCHOBHi MPWY1HK CMEPTi B MPOMMUCIIOBO PO3BUHYTUX
kpaiHax. ObuaBa 3aXBOPIOBAHHS 4acToO AiarHOCTYOTb B
OAHOrO NaLieHTa, OCKiNbKY BOHU MatoTb CMifbHi hakTopu
PU3MKY, IO MYNBTUNMIKATUBHO CMPUYMHSIIOTE PO3BUTOK
nereHeBuX i cepLEeBO-CYANHHNX 3aXBOPIOBaHb [3]. Bigomo,
Lo rinepToHiyHa xBopoba (MX) € HaivacTiwow cynyT-
Hboto natonorieto npu XO3J1, AKy BUSBNSIOTH Y NOHAA
50 % naujeHTiB. Pasom i3 Tm, gaHi Npo NOLIMPEHICTb
pecnipaTopHOro 3axBoproBaHHs y nauieHTis i3 X gosoni
obMexeHi, 0cobnMBO B KOHTEKCTi PO3BUTKY PeHamnbHOI
AncdyHKuii B ymoBax Takoi komop6igHoi natonorii. XO3/1
[0Ci 3aNM1LIAETLCA HEAOCTATHLO AiarHOCTOBAHUM XPOHiY-
HUM 3aXBOPIOBAHHAM, HE3BaXarun Ha 1oro 3HavyLun
BMIMB Ha CEPLIEBO-CY/ANHHI 3aXBOPIOBAHHS! | CMEPTHICTb.
OTxe, nporHocTyHe 3HaveHHst XO3/1 y nauieHTis 3 Al
0COBNMBO LLOAO BUHUKHEHHS MOPYLLEHD HUPKOBMX (PYHK-
Ui, noTpebye NPOJOBKEHHS BUBYEHHS [4].

XO3/1 € peaynsratom CKMagHOi B3aEMOZi Mixk reHETHY-
HO0 CMIPUAHATAMBICTIO Ta BNMWBOM NOAPA3HIKIB AOBKINNS,
BKITHO4a04M TIOTIOHOBMIA M | 3aDpyaHEHHS NOBITPS1. B ymo-
Bax po3suTky naronorii XO3J1 Bu3Ha4atoTb XpoHiYHe obme-
KEHHS MOBITPSIHOTO MOTOKY, 3ananeHHs Ta PEMOAENOBAHHS
nereHb. Haikpalumin cnoci6 ameHLnMTY nowmnpeHicts XO3/1
— KOHTpOItoBaTW (haKTOPM PU3NKY. Xo4a NigTBEPLKEHO, Lo
KYPIHHS € BaXIIMBOKO AETEPMIHAHTOK 3aXBOPIOBAHHS, IHLLI
3MiHHI MOXYTb CIPUYMHSTY OO PO3BUTOK, & NEBHI CynyT-
Hi 3aXBOPIOBaHHS 3yMOBMIOIOTH 30iNbLUEHHS 3aranbHOro
CTYMeHs TSXKKOCTI, NPU3BOAAYM 10 36iNbLUEHHS MEANYHOMO
Ta (hiHaHCOBOTO TAraps Ans CycninbCTa. Yepes cTapiHHs
HaceneHHs y 6aratbox po3BUHYTHX KpaiHax 30inbLUyeTbes
KinbKICTb nawyieHTiB noxunoro Biky 3 XO3/1, siki MatoTh Kinbka
CynyTHIX 3aXBOPIOBaHb; Pa3oM i3 TUM BifOyBa€eTbCs Cknag-
Ha B3aEMOAIS 3aXBOPIOBaHb, IO MPOrpPecyloThb i BpeLUTi
NpU3BOAATb 4O iHBanIAHOCTI Ta HaBiTb CMepTi [5].

B YkpaiHi nowwpeHicte XO3/1 BU3Ha4aOTb Ha piBHi
3000 sunagakis Ha 100 000 HaceneHHs1, BOHa LLIOPOKY 3po-
ctae Ha 8 %. MNik 3axBoproBaHOCTi Npunagae Ha Bik 55-65
pokiB. HuHi y cBiTi maiike 328 MnH oci6 xBopitoTs Ha XO3/1,
i ioro noLumpeHicTb cepep ocib Bikom noHaz 40 pokiB carae
10 % [6]. Y kpaitax €Bponu BUTPaTN Ha HaZaHHS MeAUYHOT
[0MOMOrY XBOPUM Ha pecripaTopHi XBopoou CTaHOBMATL

maiixe 6 % BromKeTy OXOPOHU 300POB'S, @ 28 % Lyx BUTpaT
cnpu4nHeHi mynstumopigHicTio XO3J1.

3a paHvmm BeecBiTHLOI opraHisaLlii OXOpOHU 300poB's,
MixHapogHUX HedponoriYHMX opraHisaLin i ToBapucTs,
KiNbKICTb XBOPMX i3 3aXBOPIOBAHHAMMU HUPOK CbOTOAHi
craHoBuTb 10 % HaceneHHs nnaHeTy. B YkpaiHi obnikytotb
marbke 35 T1caY nauieHTiB i3 XPOHIYHOK XBOPOOOK HUPOK
(XXH) IlI-V cTagin, ski nocTynoBo NporpecyoTb 40 Tep-
MiHanbHOI CTagii; Li XBOPi CTal0Tb Y Yepry Ha remogiania.
3ayBaxumo, wo 90 % ykpaiHuiB Ha remopianiai — BiKOM
MEHLLE HiX 64 poku [7]. 3a3Ha4YMMO TaKoX, LLIO BUHUKHEH-
HS HaBITb CyOKIMIHIYHUX O3HaK MOPYLUEHHS (OyHKLi HUPOK
iCTOTHO NiABULLYE PU3MK PO3BUTKY He nuwe XHH, ane 1
KapaioBackynsipHWX ycknagHeHs [2,6].

Hupku BigirpatoTb BaxmBy porb y perynsuii apte-
pianbHoro Tucky (AT), OCKiNbKM BOHA BU3HA4ae no3akni-
TUHHUI 06’eM. Kpim TOro, HUPKOBWI NEPYSINHUA TUCK
peryntoe apTepianbHuin kpoBoobir i AT. MepdysifHniA TUCK
HUPKOBOI apTepii 6eanocepeHbO perynioe eKcKpeLlito
HaTpito Ta BMMMBAE Ha AKTWBHICTb Pi3HUX Ba30AKTUBHUX
CUCTEM, AK-OT PeHiH-aHrioTeH3WH-anbA0CTePOHOBOI. Al
B32€EMONNOB'sI3aHa i3 3aXBOPIOBAHHSMI HUPOK, € | OCHOBHUM
(hakToOpOM PU3NKY YPaXKEHHS HUPOK, | PE3yrnLTaTOM BriacHe
peHanbHOI ANCAYHKL.

NO - knto4oBuin Megiatop disionorii HUPoK i perynsuji
AT. fediumt NO € noLwmpeHnm Mexariamom, L0 CrIpUYnHSE
ypaxeHHs! HUpoK. Kpim Toro, H1pka € opraHom, baratim Ha
aLeTUNbOBaHi Ni3nHK, LLO MicTATbCA y noHaa 2000 yHikans-
HWX FiCTOHOBUX i HETICTOHOBUX BirKiB, TOMY € MiLLIEHHIO Ans
enireHeTUYHOro nNporpamysaHHs [8].

Yactota XXH 3pocTae 3 Bikom y nauieHTiB i3 XO3J1
He3anexHo Bif CTaTi Ta CynyTHX 3aXBOptoBaHb. Pasom i3
TAM, Mpu cTpaTudikaLii 3a cTaTTio Ta BiKOM JOCTIAHVKN
BUSIBUNW, LLO XiHKM Bikom 60-69 poki i3 XO3J1 manu
HanBULLMIA puank XXH NOPIBHAHO 3 XBOPUMM iHLLIMX BIiKO-
BUX rpyn. [JoCnimKeHHS, O BKITOYANo penpeseHTaTMBHY
HaLioHanbHy BMGIpKy Jopocnux, ski He nepebysanu B
nikyBanbHUX 3aKnagax, nokasano: noLwmpeHicTs XXH pisko
3pocTace 3 BikoM. [JaHi cBig4aTh Npo BULLY CMEPTHICTb Bia
YCIX NpUYKH Le Ao po3suTky XXH y nauiexTi i3 XO3J1 Bikom
noHap 70 pokis, a HanBuLly YactoTy XXH 3acpikcoBaHo
B 0ci6 Bikom Big 60 o 69 pokiB. Bucoka yactota XXH y
ntoAen NoxXmroro Biky MoXe CBIgYMTW NPO HAsSBHICTb iHLUMX
BiKOBWX pakTopiB puauky XXH (Hanpuknag, rinepToHii Ta
piabety) y 3aranbHii nonynsauii Ta nauiexTie i3 XO3/1. B
iHWoMy BuUnaaky po3suTtok XXH B ocib cTapLumx BiKOBKX
rpyn Moxe GyTu HacniaKoM NOB’A3aHOTO 3 BIKOM 3HVKEHHS
PYHKLT HUPOK, LLIO HE MOXHA MOSICHUTY iHLLMMM BiBOMUMU
thakTopamu pusuky [9].

BuaHaueHo kinbka MOXIMBMX MPUYUH NS PO3MEXY-
BaHHst 38'3Ky Mix XO3J1 i ypaxeHHsM Hupok. Mo-nepLue,
nauieHtn 3 XO3/T MOXyTb MaT HWU3Ky DaKTOPIB PU3NKY
(kypiHHs, aTepocknepos, Al'), L0 CIPUYMHAOTL MOPYLUEHHS
(pyHKLOHANBHOTO CTaTyCy HUPOK. Y NonepeaHix 4OCHiMKeH-
HSIX NOKa3aHo, LLIO NaLieHTX 3 anHOe BBi CHi MatoTb NiaBK-

Zaporozhye Medical Journal. Volume 27. No. 1, January — February 2025



OpwuriHaAbHI AOCAIAXKEHHS

LLieHy iMOBIPHICTb BUHUKHEHHST XXH He3anexHo Big Toro,
4 BIGNOBIZAIOTb BOHM KpUTEpisiM fiabeTy abo rinepToHii.

Bigomo, Lo 3ananbHWil UMTOKIH — ¢hakTop HeKposy
nyXnuHu-anbga BU3HAYEHO AK KMYoBUIA MeaiaTop ate-
POCKIEPO3y, a TpaHcdopMyBanbHiA dakTop pocTy (TGF-B,
Transforming Growth Factor Beta) acojiiioBaHwuit i3 nporpe-
cysaHHam XO3[1y naujenTis 3 arepockneposom i XO3I1. Mig
yac nepebiry XO3J1 Takox BU3Ha4anM atepocKnepoTUYHI
3MiHW. BBaXxaloTb, LLIO Lji LIUTOKIHM ONOCcepeaKoBYOTb NaTo-
reHe3 XO3/1i XXH. IMOBIpHO, HUPKX MOXYTb ByTH MOLLIKO-
[PKeHi Yepes ypaxeHHs! KpOBOHOCHWX CyAMH 3ananbHuM
npoLecoMm, i Lie nigsuLLye puauk possutky XXH [10]. XO3J1
acoujnoBaHe i3 NiABULLEHNM PU3NKOM YPaXeHHs! HUPOK,
0C006MMBO B NALEHTIB i3 rNOKCEMIE0 Ta HUPKOBO-EHAOKPUH-
HUMU MeXaHi3MaMu, a rinoKCis TKaHWH | PUrigHICTb CyanH
BifirpatoTb BaXIMBY porb y narodisionorii.

Omxe, XO3J1 Mmoxe By NOB’'i3aHe i3 3aXBOPIOBAHHSAM
HWUPOK, @ 3ananeHHs Ta CynyTHi hakTopy puU3nKy MOXYTb
CMPUYMHATY Leit natoreHes. MonekynsapHui MexaHiam
XO3/, I'X i nopyLueHHs yHKLiT HUpoK noTpebye npo-
LOBXKEHHS! BUBYEHHS, 00O AeTanbHille 3'sicyBaTh WXy
po3BuTKy. Kpim TOro, Anst BUBYEHHS MPUYMHHO-HACTTIKOBOIO
3B'13Ky HeoOXifHi NPOCNEKTUBHI AOCIMKEHHS 3 GiNbLUOH
TPUBANICTIO CNOCTEPEXEHHS Ta BIAMOBIAHAMMW KOropTamm
navjieHTiB.

MoenHanHa XO3[Ti X Takox YacTo ycknaaHioe Nposa-
[PKEHHS NiKyBanbHO-NPOGINakTMYHUX 3axogiB. Y AOCTYMHil
(haxoBiit nitepaTypi 4OCi € 0OMEXEHA KiNBKICTb KMiHIYHUX
[OCTIDKEHb, LU0 CMPSIMOBAHI Ha BU3HAYeHHS TaKTUKY JiKy-
BaHHS rinepTeHsii npy GpOHX006CTPYKTUBHUX MOPYLLEHHSX.
Tomy cyyacHi pekomeHnaaLii FpyHTYOTLCA Ha peTpocrek-
TUBHUX aHanidax, AyMKax eKCrnepTiB i KniHiYHOMY AOCBifi
nikapis. MMoka3aHHA Ta NPOTUMOKA3aHHS ANA OKPEMMUX
rpyn npenaparis, L0 BUKOPUCTOBYIOTb Mif, Yac NikyBaHHs
nauieHTiB i3 XO3J1 Ta cynyTHbOHO rinepTeH3ieto, 0CTaTouHO
He BuBYeHO. Kpim Toro, y naujeHTiB i3 komopbigHicTto
XO3J1i X He 3'icOBaHO porb NOPYLLEHHS yHKLOHamb-
Horo HupkoBoro pesepsy (PHP), TpaaguuiitHoro mMapkepa
rinepdinsTpauii Ta iHTparnomMepynspHoI rinepTeHaii, LWo e
yHiBepcanbHUMK MexaHiamamu (hopMyBaHHS Hedbponarii
6yab-aKoro rexesy [2,5].

MeTta po6otu

[ocnigntn cTaH yHKLIOHANBHOrO HUPKOBOIO pe3epBy Y
XBOPMX Ha XPOHi4YHE OBCTPYKTVBHE 3aXBOPIOBAHHS NEreHb
[I-1l cTagii Ta rinepToHiuHy xBopoby Il cTapii.

Martepianu i MeToAH AOCAIAKEHHA

O6cTtexeHo 60 xBOpUX, SKUX NOAINUAM Ha 3 KMiHiYHi
rpynu: 1 rpyna — 15 naujenTiB i3 X Il cTagji (cepeaHin
Bik — 52,87 + 1,36 poKy; CniBBiZHOLLEHHS YOMOBIKY / XKiHKM
—73,33 % 126,67 %); 2 rpyna — 15 xBopux Ha XO3J1 11l
cragii (cepenHin Bik — 48,01 + 2,75 poky; CniBBIAHOWEHHS
YOnoBiKkw / xiHku — 86,67 % / 13,33 %); 3 rpyna — 30 navji-
exTiB i3 XO3J1 -1l cTagii B komop6igHocTi 3 X Il cTaaii
3 |-l ctyneHem aptepianbHoi rinepTeHaii (23 Yonosiku i 7
XIHOK, cepeqHil Bik— 57,49 + 2,39 poky) 6e3 03Hak KniHiYHO
3HaYYLLOI iHLLIOI CYnyTHLOI NaTonorii, KpiM TOro, BOHW He
OfepXyBanu CUCTEMaTUYHOT aHTUTINEPTEH3NBHOI Tepanil.
Yci rpynu sicTaBHi 3a CTaTTIO Y4aCHUKIB | ageMorpaddivHnMu
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nokasHukamu. 3a pesynsraramu KOMMIEKCHOro KriHiko-na-
60paToOpHOrO 11 iIHCTPYMEHTANbHOTO AOCHIMKEHD, Y LMX
nawuieHTiB He BUSIBNEHO AaHWX LLOAO KMiHIYHO 3HAYYLLOro
3aXBOPOBAHHS HUPOK.

CKpuHIHT xBopUX Nepenbayas 3aranbHOKNiHIYHI (36ip
CKapr, aHaMHe3y 3axBOPHOBAHHS, 3aranbHOr0 aHaMHesy,
(isvkanbHe 06CTEXEHHS) Ta cnewjanbHi MeToamn obcTe-
XEHHS], 30KpeMa OLiHIOBaHHS KMiHIYHUX CUMNTOMIB 3a
[0rnomorot onutysanbHukiB. fliarHoctuky XO3[1, Bu3Ha-
YeHHs cTaii Ta CTyNeHs TSHKKOCTI 3AINCHUNK 3a KpUTEpiSMU
MiXHapoaHoi nporpamm «MobarnbHa iHiuiatmea 3 XO3/»
(GOLD, 2023 p.). fiarHo3 'X BepudhikyBanu BignosigHo Ao
pekoMeHaauin ESH Ta YkpaiHcekoi acouialii kapaionoris
(2023 p.). fiarHocTuka X nepenbavyana B13Ha4eHHs cTagii,
CTyNeHsi Ta cTpaTudikaLito pu3nKy kapLioBacKynsipHUX
ycknagHeHb. [locnimxeHHs yHKLT 30BHILLHBOrO AVXaHHS
BMKOHANM 3a pekoMeHaaLisiMi AMEpVKaHCLKOro Topakarsb-
Horo Ta EBponelicbkoro pecnipatopHoro TosapucTsa (ATS/
ERS) Ha anaparti «C[MIPOKOM», 3acTocysanu nporpamHe
3abe3neyeHHs, BignoBiaHO 10 pekoMeHaLlii; 0BCTEXEHHS!
3MIMCHWNM Y NONOXeHHi NaLjieHTa cuasyn. Yci XBopi oTpumy-
Banu TpaguLiliHy Teparnito 3 nepcoHigikoBaHUM ninbopom
npenapartis Ans nikysaHHs XO3J1.

[lo KOHTPOMBHOI rpynK 3anyyeHo 20 NpakTU4HO 3A0-
POBWX JOHOPIB, SKi HE KYpUNW, 3iCTaBHi 3@ CTaTTIO, BiKOM,
iHOekcom macu Tina. Kputepii 3anyyeHHs 340poBux ocib
— BiACYTHICTb BIOMNOBIAHMX CKapr, NereHeBuX i cepLieBo-Cy-
AVHHWX 3aXBOPHOBaHb B aHAMHE3I, (pinkanbH1X AaHuX, WO
NiATBEPIKYIOTL KapaiopecnipaTopHy NaTosorito, NopyLweHb
MOKa3HWKIB (OYHKLi 30BHILLHBOO AUXaHHS | 3MiH Y NTEreHsx,
3a ;aHUMU OTMSA0BOI PEHTreHorpadii rpyaHoT KNiTKu.

[o noyaTky gocnimxeHHs ogepxanu 4o3sin ETnyHol
KoMicii 3anopiabkoro AepxaBHOro Meanyko-hapmaLesThy-
HOTO YHIBEpCUTETY Ta NUCbMOBY iH(OPMOBaHY 3rogy Ha
yyacTb i BUKOHaHHS BiAMOBiAHUX MpoLeayp 3a NpoTOKo-
niom. Yci obeTexeHi aanm 3rogy Ha yqacTb Y AOCTIIKEHHI.

MauieHtam apiicHunu no6ose MoHiTopyBaHHsa AT 3a
ponomoroto anapara «CardioTens» («Meditech», Yrop-
LMHa), OLiHIOBaNN TaKi MOKa3HUKU: CEepenHi 3Ha4YEHHs
cuctoniuHoro (CAT), piactoniunoro (OAT), cepegHboro
Ta nynbcoBoro AT 3a goby (), y AEHHWIA (OH) | HiYHWA (H)
nepioau, BapiabeneHictb CAT i [JAT; HaBaHTaXEHHS TUCKOM
BM3Hayanu 3a inaekcom yacy (I4IN) ta ingekcom nnowi (M)
AT, lo6oswi iHpekc (I1), wo xapaktepusye 1060BUIA pUTM
AT, obpaxoByBanu okpemo ans CAT i JIAT.

[ns ouiHIo0BaHHS BHYTPILLHBOOPraHHOM KPOBOOGITY H-
KV BUKOHaMM CekTpanbHy Aonneporpadito, 3actocysanu
KOHBEKCHWIA MynETUYaCTOTHWIA AaT4MK. KpoBOTIK y HUPKOBIX
apTepisix BU3Ha4anu Ha piBHi 3aransHoro ctobypa (3CHA),
cermeHTapHux (CMHA) i MixgonboBux rinoK HUPKOBUX
aptepin (MFHA) y cnekTpanbHOMY LOMNEPIBCLKOMY pe-
XKVMi, OLIHIOKYM NiHINHI WBKMAKICHI nokasHuku. Kpim Toro,
BMKOPWCTOBYBaNM «Maixe KyTOHE3amnexHi» NoKasHUK1
nepugepu4HOro CyaMHHOro onopy. BackynsipHy peavctyie-
HICTb HUPKOBMX CyAWH 0BYMCrIoBaNy Mif Yac onpaLtoBaHHs
ponneporpadivH1X KpUBKX 3a CTaHAAPTHAMM (hOpMYTTamMm.
Mig yac cnektpanbHoi gonneporpadii BuB4anu opmy
[OMMepiBCbKOi KPWBOi, BM3HAYanu MikoBy CUCTOIMIYHY
wBKaKicTb (Vmax), KiHueBy AiacToniyHy WBKakicts (Vmin),
ycepenHeHy 3a 4acoMm MakcumarnbHy wemakicts (V cp.)
KPOBOTOKY, iHAeKC peaucTteHTHocTi (RI) Ta nynbcauiiHumi
iHoexc (P1), cuctono-aiactoniyHe cnissigHowwexHs (COC),
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CepeHo 3a 4YacoM MaKkCUManbHy LUBUAKICTb KPOBOTOKY
(CLU) y maricTpanbHWX i MXXOOMb0BUX apTepisix.

JocnimkeHHs BHYTPILLHbOHUPKOBOI reMoguHaMiKu
30iACHUNM WNAXOM BU3HaYeHHs OHP, Bukopuctanu
MOKa3HMKW LUBMAKOCTI Kny6oukoBoi ¢hinbTpauii (LKD) 3a
KIipeHCOM EHIOreHHOro KpeaTuHiHy 10 Ta Yepe3 2 roauHu
nicns nepopansHOro MPOTEIHOBOrO HABAHTAXEHHS B YMO-
Bax aleKBaTHOro BOAHOTO PEXMMY.

Yci BioxiMivHi focnimKeHHs, 30KpeMa i BUSHAUYEHHS!
anbBymiHypii, BUKOHaNM B KMiHiKO-AiarHOCTUYHIN nabopa-
Topii KHIM «3anopisbka obnacHa kniHiyHa nikapHs»y 30P.

[ns BU3HAYEHHS BUPA3HOCTI KMiHIYHUX CUMMTOMIB i
TsbkkocTi nepebiry XO3I1 sactocysanv COPD Assessment
Test (CAT Tecr, 8 3anuTaHb, KOXHWIA MyHKT OLiHIOBaNu 3a
M'ATUBANBHOKO LLKAsoH).

HopMmarnbHicTb po3noginy faHux aHanisysanu 3a
kputepiem Shapiro-Wilk. Bukopuctanu napameTpuyHi Ta,
3a HeoOXigHOCTI, HenapaMeTpUyYHi METOAM aHani3y AaHuX.
Pesyniratv HaBeAEeHo sk CepeaHe 3Ha4YeHHs! Ta CTaHaapTHa
noMunKa penpes3eHTaTMBHOCTI BUOIPKOBOTO CepeaHbOro
3HaveHHs (95 % posipuuii iHTepsan). CTyniHb 3B'A3Ky
MK Napamu He3anexHnx 03HaK, BUPAKEHUX Y KirlbKICHUX
LUKanax, OLiHioBany 3a 4ONOMOror koediLlieHTa kopensiuii
MipcoHa (3a HeobxigHocTi — paHroeoi CnipmeHa). Okpemi
CTaTUCTWYHI Npouesypu N anropuTMK peani3oBaHo sk
creLianbHO CTBOPEHI MaKpPOCK Y BiAMOBIAHWX nporpaMax.
PesynsTaTi gocnimKeHHs onpawtoBany, 3acToCyBaBLUK
nporpammn SPSS 16, Microsoft Excel 2015 Ta Statistica for
Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).
[ins BCix BAAIB aHani3y CTaTUCTUYHO 3HAYYLLMMM BBaXani
BigMiHHOCTI npm p < 0,05.

Pe3yabTati

MapameTpn yHKLIOHANBHOTO CTaHy HUPOK B obcTexe-
HUX NaLieHTiB HaBedeHo y mabnuyj 1. BetaHoBunu, Lwo
Tpyny CTaTUCTUYHO 3HAYYLLIO He BiAPI3HANMCS 3a TakuMu
TpaguLinHAMK napameTpamu HUPKOBOI doyHKLiT, sk LLKD
3a CKD-EPI (kpim rpynu X + XO3JT vs KOHTpOnbHa
rpyna, A 9,97 %, p < 0,05), Ta nokasHMKamMmn KOMMOHEHTIB
3aMnWLLKOBOrO a30Ty (KpeaTWHiH, cevoBWHa). Y pesynbrarti
ouiHioBaHHA PHP wnsxom Bu3HaveHHs npupocty LLIKD
nicnsi nepoparnbHoi HaBaHTaXyBanbHOi Npobu 3aranom y
rpyni 3 komopGigHicTio XO3/1i X BCTaHOBUIM CTATUCTUYHO
3HayyLLi 3MiHW NOPIBHSHO 3 rPYMO KOHTPOIHO.

Tak, BctaHoBuu, Wwo ®HP y xsopux Ha XO3J1+ X go-
CTOBIPHO HWX4MI Y 3,79 pasa (p < 0,05) nopiBHSAHO 3 Npak-
TUYHO 300poBUMM 0coBamm, a 6asansHa LLK® y uyx rpynax
BipOrigHO He BigpisHsanacs. Mpw moHonaronorii X piBeHb
®HP y 2,11 pasa (p < 0,05) HKYMIA, HiXX Y TPy KOHTPOTIO.
Takui Hu3bknii ®HP naB nigctaem 3pobuTH BUCHOBOK, LLO
HebpoHM Yy CTaHi rinepdyHKUii, i fogaTkoBa gisionoriyHa
CTUMYNALS €K30reHHUM NPOTEIHOM He MPU3BOAWTL A0
BiZMOBIQHOI eneBaLlii rmomepynsapHoi insTpaLlii.

OcobnnBuit HAYKOBWMI IHTEPEC CTAHOBMATBL PE3yNbTaTh
OLiHIOBaHHS MOLUMPEeHOCTi nopylweHs PHP 3anexHo Big
rpynu. Busisunocs, wo'y 60,0 % obctexennx iz XO31 dHP
BU3HaYeHO K 36epekeHni, y 26,67 % — K 3HUKEHWA, Y
13,33 % xBopux npupicT cTuMynboBaHoi LUK® He nepe-
BuLyBaB 5 % Big BUXigHMX gaHux (BucHaxenun ®HP). Y
meHLLe Hix 50 % xBopyx Ha "X 3apeecTpoBaHO 36epexeHmin
®HP (46,67 %); B iHLLIMX BUNaaKax pisHMLA Mixk 6a3anbHo0

Ta cTumynsosaHoto LUK® He nepesuiysana 10 %: y 5 ocib
®HP BU3HaYEHO K 3HKEHNI, Y 3 0BCTEXEHNX — BUCHAXE-
Huit. Cepep nauieHTiB i3 komopbigHicTio XO3J1i I'X Ui aai
3adikcoBaHo y 16,67 %, 40,0 % T1a 43,33 % Bunagkax, 'y
7 XBOPUX BU3HAUMNM Maixe BigcyTHIN ®HP abo 3 HeraTue-
HUMM 3HaYeHHAMM. Lle cBigumnTL Npo HasBHICTL iHTparnome-
pynsipHoi rinepTeHsii. OTxe, MOXHa KOHCTaTyBaTH, L0 Npu
cuHTponii XO3J1i X Tinbku y 1/6 xBopux He 6yno o3Hak
peHanbHOI AMCAYHKLT — NOPYLLEHHS pe3epBHOI 30aTHOCTI
HWpOK npornopuiiHo 36inbwysaTn LWK®. Ha nigcrasi umx
[aHnX Zifnm BUCHOBKY, LLO npoLiecu rinepdinsrpadii y
HedpoHax He nepebiranu.

3ayBaxumo, Lo 3a kputepiem 3rogy MipcoHa y navi-
eHTiB i3 XO3J1 Ha Tni [X y HKHBOMY KBapTUMi MoKasHWka
®HP (meHwwe Hix 3 %) BOCTOBIPHO YacTille BM3HaYanm
HECNPUSATIIUBI NOPYLLEHHS pecnipaTopHOi (yHKLUii nereHb
(3HWkeHHs iHoekcy TiddHo — x2= 6,13, p =0,013), a Takox
Kelicn noeaHaHHs MikpoanbOyMiHypii 3 eneBaLieto Backy-
NSPHOI PE3UCTUBHOCTI CyaUH pycna MixaonboBuX rinok (Pl
MIHA >1,05ym. og.; x2 = 13,64, p < 0,001). Lle cBigunTb Npo
MOXTVBY MaparnenbHiCTb NEBHUX MaTONONYHMX MPOLECIB
y MexaHi3amax MopyLLUEHHS ayTOPErynsaTopHUX MexaHiamiB
kny6oukoBoi dinbTpauii npu XO3M y noeaHaHHi 3 MX.

BusiBunu, 1wo y nauieHTiB i3 komop6igHUM nepebirom
X Il cragii B noegHanni 3 XO3M II-1Il cTagii nporpecysaH-
HS1 O3HaK IHTParNoMepYnsPHOI rinepTeHsil acoLitoeTbes 3
6inbLL BUPAXXEHUMU KMIHIMHAMM CUMNTOMaMM Ta CTyNeHeM
HaBaHTaXeHHs TUCckoM, 3a pesynstatamu [JMAT. TMpo ue
cBigYaTb CTAaTUCTMYHO LOCTOBIPHI KOpPENnsUiiiHi 3B’A3KK
Mix 3HadeHHsmMu ®HP, 3 ogHoro 6oky, Ta nokasHUKamm
CAT-tecty i INTCATaH (r = +0,55 12 -0,63, p < 0,05 B ycix
BUNagKax), 3 iHLLIOro, NiATBEPMAXYOYN BaKNMBUIA 3B'S30K
MOPYLLEHHS NPOLIECIB BHYTPILLIHLOPEHANbHOI FeMOAMHaMIKN
3 OKPEMVMY MPOTHOCTUYHIMI dhakTopamu npu X'y noes-
HaHHi 3 XO3J1. Lle, AMOBiIpHO, MOXHa NOSICHATY B3AEMHUM
MOTEHLiIOBAHHAM MAaTOreHETUYHNX MEXaHi3MiB PO3BUTKY
TpapuLiiHOi peHanbHoi ancdyHKui npu X (sk opraHa-mi-
LLEHi) B ymMoBax Tinokcii Ta LMUTOKIHOBO-iH(priamaTopHOro
ancbanarcy npu XO3J, Wo, KyMymno4nch, CNpUynHsE
wBKALle POpMyBaHHS Ta NpOrpecyBaHHA Hedponarii B
LIMX XBOPUX.

06roBopeHHA

Monynsuis xBopux Ha XO3J1 noCTynoBo 3pocTae B YCbOo-
My CBITi, i CynyTHi 3axBOpIOBaHHSI, BKIIOYAKOUM CepLEBY
HeLoCTaTHICTb, ieMivyHy xBopoby cepus, pak nereHb,
LEenpecito Yu TPUBOXHICTb, apUTMIt0, HiYHe anHoe, rinep-
TEH3Il0 Ta LKPOBWI fiabeT, YacTo Takox BU3HAYaloTb Y
umux mauieHTiB. Kpim Toro, xsopi Ha XO3/1 MatoTb BULLMI
pu3nk po3suTky XXH. 3aranbHoHaLlioHanbHe KoropTHe
focnimxkeHHs TaBaHCLKOI HaLioHanbHOi 6a3n AaHuxX [o-
cnigxeHb MeaynyHoro ctpaxysanHs (NHIRD) nosigomuro,
o 3aranbHa Yactota XXH Buwa B nauieHTiB i3 XO3J1
(470,9 Ha 10 000 nroguHO-poKiB), HiX y naujieHTiB 6e3
X031 (287,52 Ha 10 000 ntogmHo-pokiB). Y Kopercbkomy
nonynsALiHOMY AOCTIMKEHHI BCTAHOBMNEHO, Lo XXH Moxe
6yTv ogHUM i3 chakTopiB puanky XO3J1. Mosigomnsanm npo
NiABULLEHHS PU3NKY CMEPTHOCTI cepen nauieHTiB i3 XXH i
XO3J1-Ha 41 % [11].

PaHHe BUsiBNEHHa Ta HanexHe nikyBaHHa XXH, wo
Nporpecye, MOXe CNpUSATU NMOKPALLEHHIO BifAaneHnx
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Tabauus 1. MNMokasHuky yHKUIOHANBHOTO cTaTycy HUPOK Yy nauieHTis i3 XO3/1 Ha Tni X Ta npu MoHonaTonorisix

MoKasmu, gl suwipiosasss KouTponusa rpyna, n =20
XBopi Ha X, n=15 XBopi Ha XO! =15 XBopi Ha X + XO3/1, n = 30

LK® 3a CKD-EPI, mn/xs
KpeatuhiH cupoBarku, MkMons/n

90,49 £ 4,22 (82,05-98,94)
84,43 + 3,57 (77,29-91,58)
5,31+ 0,46 (4,39-6,22)

9,09 + 1,50 (6,08-12,10)"

92,85 + 5,53 (81,79-103,92)
82,06 + 5,43 (71,21-92,91)
4,66 +0,37 (3,92-5,39)
16,27 + 2,22 (11,84-20,70)*

88,94 + 3,14 (82,67-95,22)*
85,73 + 2,78 (80,18-90,29)
5,37 £ 0,35 (4,66-6,08)
5,06 + 1,39 (2,27-7,85)*#$

98,79 + 2,81 (93,18-104,42)
80,05 + 1,55 (76,96-83,14)
4,61+0,36 (3,88-5,34)
19,19 1,63 (15,93-22,45)

CevoByHa CMpOBaTKW, MMOMb/M
®yHKLOHANLHIA HUPKOBWIA pe3epB, %

* p < 0,05 NOpiBHAHO 3 NPaKTU4HO 300poBUMM 0cobamu; #: p < 0,05 NopiBHSHO 3 rpyroto 3 MoHonatonorieto — FX; $: p < 0,05 nopiBHAHO 3 rpynoto 3 MoHonatonorieto — XO3/1.

1 Puc. 1. Posnoain xeo-
pUX 3anexHo Bif CTy-
neHs nopyLueHHs rP.

X031+ X

Xo3n 26,67
60,00
0% 10 % 20 % 30 % 40 % 50 % 60 % 70 %
= BucHaxeHuit 3HkeHnii  m 36epexeHnii

pe3ynbTaTiB Ta YNOBINbHEHHIO NOMPLIEHHS YHKLi HUPOK.
HesBaxatoun Ha cknagHuii 38'a3ok mMixx XO3J1, X i XXH,
MPO KNI BiZOMO AaBHO, iHhopmaLlist Npo BNIB L€l KOMOp-
6igHocTi Ha XXH, Lo nporpecye, obmexeHa.

X083, I'X i XXH ypaxatotb Baratbox navieHTiB. 3a
oLiHkamu BcecBiTHBOI opraHisaLii oxopoHu 3aopoB's, XO3/1
CTaHe TPETbOK OCHOBHO MPUYKMHOK CMEPTHOCTI B YCbOMY
¢BiTi 10 2030 poky. XXH BI3Ha4atoTb sk MaTornoriYHniA CTaH,
KOMW MopyLUeHHs! yHKLi HUPOK, HanpuKnag, NpoTeiHypis
abo LLIK® <60 mn/xe/1,73 M2, 36epiraeTbCst MPOTAroM NoHag,
TpbOX MicauiB. Mowwmpericte XXH cTaHoBWTb BinbLue Hix
10 % HaceneHHs B ycbomy cBiTi. Y 2011-2014 pokax XXH,
L0 BW3HAYAETLCA aHOManisMu CTPYKTypu abo dyHKuii
HWUPOK NpoTsrom BinbLue Hix 3 micauis, ypasuna 14,8 %
popocnoro HaceneHHs CLUA [12].

KypiHHs curaper i 36inbLueHHs Biky € hakTopamm pu-
3uky poasuTky i XO3/T i3 X, i XXH; kpim Toro, cuctemHe
3ananeHHs sk nosanereHesuit nposis XO3J1 noTeHuiHoO
nigauLLye puank komop6igHoi XXH. Lis kombiHauis XO311i
XXH He3anexHo noB’'s3aHa 3 GinbLLOK0 NOLMPEHICTHO iHLLMX
CynyTHIX 3axBOptoBaHb (0COGNMBO CEpLEBO-CYOAMHHMX) i
NiABULLEHHSIM CMePTHOCTI. Moka3aHo, LU0 HASBHICTb HU3KM
CyNyTHiX 3aXBOPIOBaHb KOPEMNHOE 3 0OMEKEHHAMM i3NYHOT
3aatHocTi y nauienTis i3 XO3[1. CepueBo-cyanHHa AuCtyHK-
List — foBpe BigoMWA NpeanKTop 06MexeHoi yHKLioHanb-
HOi 3gaTHoCTi Ta cTaHy 3popos’a [13]. Yn Bnnueatots XXH i
(pYHKLIA HUPOK Ha (PYHKLOHANBHI 0BMEXEHHS He3anexHo
BiJ} BCTAHOBNEHWX CEpLIEBO-CYANHHNX 3aXBOPOBaHb, [OCI
He 3'SCOBaHo.

HesBaxatoum Ha kniHiyHe 3HayeHHs XO3J1 i X,
KinbKiCTb AOCRImXEeHb LIOAO IXHBOTO B3aEMHOIO 3B’s13KY
obmexeHa. lNMowmnpeHicTb 3aXBOPKOBAHHS HUPOK Mpw
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XO3 craHoBuTb Big 20 % Ao 30%. MNokasaHo, wWwo pos-
paxyHKoBa LUBMAKICTb Kry6oukoBoi doinbrpauii (pLUKD) i
KpeaTUHIH CMPOBAaTKM KOPEMHOKTb i3 TSHKKICTIO eMdizemu,
ska BUSIBMEHa nig Yac koMm'toTepHoT ToMorpadii, ane He 3
TSOKKICTIO OBCTPYKLUii MOBITPSHOIO MOTOKY, BU3HAYEHOrO 3a
Jonomoroto cnipomeTpii. Y koropti 3 3371 nauieHTa, skum
BMKOHanu onepawito Ha cyauHax, XXH giarHoctoBaHo
y 27 % BunagkiB, XO3M -y 39 %; nowwupenictb XO3J1
3pocTana 3i 3HkeHHaM pLLUK®. Y BigganeHomy nepiopi
cnocTepexeHb MOMipHWiA | Tskkmin ctan npu XO3J1 acoito-
BaBCA 3 MiABMLLEHOK CMepTHICTHO XBopux Ha XXH. OgHak B
iHLIOMY AOCTIiIKEHHI HE BUSIBMEHO 3HAYYLLOTO 3B'A3Ky MiX
006CTpyKLiet MoBiTpsiHOrO NoToKy Ta XXH nicns nonpasku
Ha HeoOXigHi 3MiHHI. 3ayBaX1MOo, LLO B AOCTYMHIN (haxoBin
niTepatypi He BWSIBMEHO Mpalb LWOAO BUBYEHHS BMVBY
XO3I1 y xBopux Ha XXH, 3okpema Ha cMepTb i MPUYnHK
cmepti [14].

MauienTn 3 XO3J1 mMaloTb BULMIA PUSKK PO3BUTKY
XXH, Hix y 3aranbHin nonynsuii. Bik, giabet, aprepiansHa
rinepTeHsia Ta HagMipHa Maca Tifna € HaunoLMPEHILLIMMK
thaktopamu pusnky HoBoi XXH. MatoreHes XXH Bknioyae
aTepOCKNEPOTUYHE YPaXeHHs1 BHACMIZOK aKTuBaLji npo-
3ananbHUX i NPOOKCMAAHTHMX LUAAXIB, IO MPU3BOANTL
[0 NaToNOriYHNX 3MiH Y HWUPKOBIN LMpKynauii. Y Lsomy
KOHTEKCTi iHTeprelikiH-6 (IL-6) € HalBiBOMILLUM LUTOKIHOM,
AKUIA NPOAYKYETLCA FIEreHeBUMN KNiTMHaMK Ta focsrae
CUCTEMHOrO KpoBOOBIry, HaLIMOETLCA Ha iHLUI opraHu,
CMPUYMHSAIOYM AOAATKOBI Npo3ananbHi edhexTy.

Kpim IL-6, cnig 6paTu go yearv i iHTepnenkii-10 (IL-
1B), inTepneiikin-8 (IL-8), iHTepnerikin-10 (IL-10), paktop
Hekpoay nyxnuHu o (TNF-a) [15]. IL-6, IL-1, TNF-a Ta npo-
TeiH xemoatpakyii moHouuTis (MCP-1) € Baxnusumu megi-
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aTopamu, Lo MOXYTb iHAYKyBaTK 3anarnbHe NOLWKOMKEHHS
HUPKOBWX KaHarnbLiB Yepes3 pekpyTyBaHHS Makpodaris i
MOHOLMTIB, @ TaKOX Yepes akTuBaLlilo daktopa arperadii
TpomboumTiB. HMpKOBa ilemis MOXe, CBOE Yeproto,
BNMMBATW Ha EKCMPECII0 aHrOTEH3MHMNEPETBOPIOBAIBHOTO
(hepmeHTy, CNPUYMHATY NiABULLEHY NPOHUKHICTb nere-
HEBUX CyOMH, MOPYLUYIOYM (DYHKLIIO iOHHWX KaHaniB, sKi
BignoBiaanbHi 3a peabcopbLito piayHK Ha piBHI nereHeByUx
anbeeon. [liarHo3 ypaeHHs HUPOK I'PyHTYETbCS nepeayciM
Ha OLLiHKOBaHHI HUPKOBOI ekckpeLlii anbbyMiHy. [HLi nokas-
HVKV MOLLIKOKEHHS HUPOK — 3MiHM 0Cagy CeMi, BiAXMMEHHS,
3achikcoBaHi nig Yac aHanidy kpoBi, Ta 3MmiHn Ha Y3[. Y
BENWKWX NONyNALINHUX AOCTIMKEHHSX NapamMmeTpoM, SKui
BUKOPWCTOBYIOTb AMS OLHIOBAHHS MOTIPLUEHHS DYHKLT
HUpokK, € pLLK®, BapiabenbHicTb SIKOi KOPentoe 3 noraHMM
nporHo3om [16].

Y nauiexTia i3 XO3J1 ta X cynyTtHs XXH HeratuBHO
BMIIMBAE i Ha 3aranbHUi CTaH 300POB’A, i Ha 3aranbHy
CMepTHICTb. Tak, 3a pesynbratamm OCTaHHIX AOCHigXeHb,
y nauienTtiB i3 XO3J1, X i XXH B ymoBax rinepypukemii
piBeHb ce4oBoi kucnotn (CK) moxe ByTn HezanexHum
NPEeaUKTOPOM 3aroCTpeHb i paHHbOI cMepTHOCTI. OpHak
natodisionoriynnit 38’a30k Mixk XO3J1, X i CK octatouHo
He 3'icoBaHo. 3ayBaxuMmOo, Lo piBeHb CK noHag 6,9 mr/an
€ HesanexHum npeaukTopom cMmepTHocTi vepes 30 gHiB
nicns novatky 3aroctpeHHst XO3[1, ane He Mae BaXIMBoro
3Ha4YeHHs Yepes pik. KpiM Toro, nauieHT 3 BUCOKUM piBHEM
CK notpebytoTb TpMBaniwoi rocnitanisaLlii, HeiHBa3uBHOI
BEHTUNALT Ta YacTiloi rocnitanisadii 4o BigAineHb iHTeH-
CcvBHOI Tepanii npotsrom HacTynHux 30 aHis [17].

MigBuwweHi koHueHTpauii CK y nnasmi nos’s3aHi 3
NigBULLEHAM PU3MKOM MOBTOPHOI rochitanisauii yepes
3aroctpeHHs XO3J1 uepes pik. BctaHoBneHa 3Hauyla
3BOPOTHA KOpensLis Mix piBHaMM cupoBaTkoBoi CK i dop-
COBaHOI XUTTEBOI EMHOCTI, a Takox Mk CK Ta 06'emom
¢hopcoBaHoro Buamxy 3a nepiuy cekyHay. BignosigHo,
BUSIBMEHO, LUO rinepypukeMist NoB’s3aHa 3 ripLuoto yHK-
LIiEt0 NnereHb i BULLMM PU3MKOM PECnipaTopHUX CUMNTOMIB
npy XO3J1, HaBiTb AKLLO NPSAMUIA NPUYUHHO-HACHIOKOBMI
3B'130K HE A0BeAEeHO. [loaaTkoBi JOKa3M BKA3yH0Tb, LLO He
Tinbkw BuMiptoBaHHs piBHiB CK y cupoBartui kposi, ane i
B3aeMO03B'30K Mix CK i kpeaTuHiHOM Moxe ByTu HaginHUM
MOKa3HMKOM ANS NPOrHO3yBaHHS PU3NKY KMiHIYHOrO norip-
LLUEHHS Ta 3arocTpeHHs y nauiexTis i3 XO3J1i X [18]. OTxe,
MpuMycKkaemo, LU BUCOKi piBHI CK, CNpUYnHSAIOYM PO3BUTOK
XXH, MOXyTb HEraTMBHO BMNBATY Ha KMiHIYHWA pesyrbTaT
y naujexTis i3 XO3J1i X,

Y 3aranbHii npakTuui YHKL0 HAPOK OLiHIOKTL 3a
piBHEM KpeaTuHiHy cupoBatkm (Cr), a LUK® — 3a dopmynoto
Ha ocHosi Cr (eGFRcer). OgHak ans nauieHTiB i3 Cyxoto
M’'SI30BOI0 Macoto, ki MakTb 3HWxKeHy npogykuito Cry
cuposarui, eGFRcr Mmoxe nepeoLiHioBaTh (yHKLI0 HAPOK,
i Tomy XXH moxe GyTn He BusiBneHa. Y Takux Bunagkax
pEeKOMEHO0BAHO BUKOPUCTOBYBATM iHLLI MapKkepu (yHKLT
HUPOK, sk-oT cuposaTkosui uuctati C (CysC) i eGFR
Ha ocHoBi CysC (eGFRcys), L0 MeHLL YyTnuBi 4O YMCTOi
M’S130B0i Macy, Hix cupoeatkoBui Cr i eGFRcr. Ockinbku
xBopi Ha XO3J1 vacto xyai, Ans BusBneHHs XXH y Hux
JouinbHiwmum moxe 6yTn BukopuctaHHs CysC, a He Cr. Y
ANOHCBKOMY rocniTanbHOMy AOCTIMKEHHI 3 y4acTi naLieH-
TiB i3 XO3J1 BcTaHOBNEHO: eGFRCys Y HUX 3HAYHO HIMkYa,
Hixx eGFRcr. Mosigomnsny, wo eGFReys MaB cunbHiLLMin

3B'A30K 3i CMepTHICTIO y nonynauii, Hix eGFRcr. BTim 38’330k
mixx XXH, ouiHeHuit 3a gonomoroto eGFRcr abo eGFRcys,
i XO31 y nonynsuii He Bigomuii [19].

Y pesynbrari 4OCTiMKeHb BCTAHOBMNEHO BUCOKUI PIBEHD
MikpoanbbymiHypii B nauiexTie i3 XO3J1, i ue npueepHyno
yBary go kopensuii Mix XO3J1i XXH. MokasaHo Takox, Lo
XXH MOHa nponycTuUTy, SKLLO Y NaLiEHTIB MOXWIIONO Biky 3
XO3J1i 3HMKEHO M'SI30BOK Macoto jiarH03 BCTaHOBEHO
nuwe Ha nigcTasi piBHIB KpeaTuHiHy. LinctatuH C npueep-
HyB yBary sik 6iomMapkep, L0 XapaKTepr3ye paHHI HUPKOBY
ANCEYHKLIIO, | HA AOAATOK A0 TpaauLiiHOT hopMynu oLli-
HIOBaHHS 3anponoHOBaHO hopMyry Ans Bu3HadeHHs eGFR
3a PIBHAMM LIMCTaTUHY, KpeaTuHiHy. AAMOHCbKe TOBapUCTBO
Hedpponorii yxsanuno Lo popmyny oviHku B 2012 poui [20].

Omxe, XO3J1y noegHaHHi 3 X € CUCTEMHUM TSHKKMM
3aXBOPIOBAHHAM i3 Pi3HUMM CynyTHIMW natonoriaMu Ta
MnoB’si3aHe i3 CUCTEMHUM 3ananeHHaM. OCKinbku CynyTHi
3aXBOPIOBAHHS! BMMBAOTb Ha TSKKICTb 3aXBOPIOBAHHS Ta
MPOrHO3 NALEHTIB, X CKPUHIHT | NikyBaHHS! € KNKOYOBUMY A4S
kontponito XO3J1 i 'X. CepLeBo-CyanHHi 3aXBOPIOBaHHS,
0CTeonopo3 i AENpecito BU3HAYEHO K penpe3eHTaTuBHi
cynyTHi 3axsoptoBaHHs XO3J1, ane HupkoBa AMCHYHKLISA
Y LbOMY KOHTEKCTi AOCTimpKeHa HepocTaTHbO. Moxunuia
BiK i KypiHHs, a Takox XO3J1 Ha doHi X € hakTopamu
pU3NKy NOPYLLEHHS PO6OTU HUPOK, LLO, SK BiOMO, TaKoX
€ BaXNMBUM (DAKTOPOM PU3NKY PO3BUTKY YCKNafHEeHb
CepLEeBO-CyANHHMX 3aXBOPHOBAHb.

BucHoBKH

1. ®HP y xBopux Ha XO3/1 + X AOCTOBIPHO HIKYNIA
y 3,79 pasa (p < 0,05) nopiBHSHO 3 NPaKTUYHO 380POBUMM
ocobamu, a 6asansbHa WK y umx rpynax BiporigHo He
BigpisHanacs. Mpw moHonatonorii MX piBeHs PHP y 2,11
pasa (p < 0,05) HX4NIA, HIXX Y rPyNi KOHTPOTHO.

2. Mpw komop6igHocTi XO3JTi X maitxe y 5/6 xsopux
€ 03HaKV peHanbHOi AMCGYHKLII, 30KpeMa NOpPYLLEHHS pe-
3epBHOI 30aTHOCTi HUPOK NPOMopLiHO 36inbLuyBaTy LLUK®;
Lie CBiAYMTL NPO NPOrpecyBaHHs NPOLIECIB rinepdinkbTpai
Yy HedpoHax.

3. 3a kputepiem 3roam [MipcoHa, y nauieHTis i3 XO3/1
Ha i X'y HkHBOMY KBapTMRi nokasHuka ®HP gocto-
BIipHO YacTillle peecTpyBany HeCNpUSTANBI NOPYLUEHHS
pecnipaTopHOI PYHKLIT nereHb (3HKeHHs iHgekcy TidpdHo
- X?=6,13, p = 0,013), a Takox keicy NoegHaHHsI Mikpo-
anbbyMmiHypii 3 eneBallieto BacKynsipHOi pe3MCTUBHOCTI
CyavH pycna mixgonsosux rinok (Pl MTHA >1,05 ym. og,;
X2 = 13,64, p < 0,001), Wo CBIgUMTL NPO MOXNMBY Napa-
NenbHICTb NEBHUX NATOMOMYHMX MPOLECIB Y MOPYLUEHHI
ayTOperynsTopHUX MexaHiamis kiy604KkoBOI chinsTpaii mpu
XO3/1y noegHaHHi 3 I'X.

4. Y nauieHTis i3 komop6igHum nepebirom X Il cTagii
Ta XO3/1 II-Il cTagii nporpecyBaHHs 03HaK iHTparnome-
pynsipHoi rinepTeHsii Ta rinepginsTpauii acouitoeTbes
3 BUPA3HILLMMM KNIHIYHAMW CUMNTOMaMKW Ta CTyneHeM
HaBaHTaXEHHsI TUCKOM 3a pesynbsratamu fo6oBoro Mo-
HITOpYBaHHSA apTepianbHOro Tueky. Lle ceigumTtb npo Ha-
SBHICTb CTaTUCTNYHO JOCTOBIPHUX KOPENSALINHUX 3B’A3KIB
Mk 3HadyeHHsMKU ®HP, 3 ogHoro Goky, Ta nokasHuKamu
CAT-tecty n INFCATaH (r = +0,55 Ta -0,63, p < 0,05 ans
BCiX BUNaAKiB), 3 iHLLIOTO, NiATBEPDKYHO4M BXIMBII 3B'A30K
MiX NOPYLLIEHHSIM MPOLIECIB BHY TPILLHBOPEHArbHOI reMoau-
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OpwuriHaAbHI AOCAIAXKEHHS

HaMiKu1 Ta OKPEMUMU MPOTHOCTUYHUMM cpakTopamu npu MX
y noegHanHi 3 XO3J1.

MepcneKTUBYM NOAAABILKX AOCAIAKEHB NONAraKTb y
[OCRimKeHHi AMHaMiKL ekcKpeLil yponpoTeiHiB Ta iXHbOoro
B33aEMO3B'A13KY 3 KOHLEHTPaLiiHAMM NoKa3HWkaMu Map-
kepiB ¢ibpo3y npu noegHaHomy nepebiry MX Il cTagii Ta
XO3N -1l cragii.
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Aim - to examine the impact of metabolic disorders on retinal blood flow in patients with age-related macular degeneration (AMD)
and diabetes mellitus using optical coherence tomography angiography (OCT-A).

Materials and methods. The study included 98 eyes (62 patients) with early dry AMD. OCT-A examinations assessed retinal
blood flow density in different areas with manual segmentation to define superficial (SCP), intermediate (ICP), and deep
(DCP) capillary plexuses. Laboratory tests evaluated glucose and lipid profiles and homocysteine. Morphometric mea-
surements were also conducted: waist circumference (WC) and body mass index (BMI). Patients were grouped based on
carbohydrate metabolism impairment: Group 1 (no abnormalities), Group 2 (insulin resistance (IR)), and Group 3 (type 2
diabetes mellitus (DM)).

Results. The study has identified higher glucose levels in the type 2 DM group (10.67 £5.11 mmol/L, p = 0.05) and elevated HOMA
index in both IR (4.48 £2.17, p = 0.03) and diabetes groups (4.89 + 1.13, p = 0.04). Homocysteine levels were lower in DM patients
(6.36 + 2.57 pMol/L, p = 0.02). No significant differences have been found in lipid profiles or morphometric parameters (p > 0.05).
WC and BMI were strongly correlated with reduced blood flow in the SCP middle / far periphery (r = -0.747, p = 0.001). Elevated
blood glucose (r = -0.606, p = 0.017) and HOMA index (r = -0.664, p = 0.013) were associated with reduced macular blood flow
in the SCP macular region. Triglycerides have shown the most significant negative effect on the blood flow, especially in the SCP
macular area (r = -0.883, p = 0.0001). Homocysteine and cholesterol have also been linked to reduced blood flow in the DCP,
while high-density lipoprotein has been found to be protective.

Conclusions. The results suggest that glucose metabolism abnormalities, IR, and elevated lipid and homocysteine levels significantly
impair retinal blood flow, particularly in the macula and peripheral regions, emphasizing the importance of metabolic control in
patients with AMD and DM.
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MeTtaboAiuHi nopyLIeHHA Ta iXHiW BNIAMB Ha peTUHaAbHUI KPOBOOOir
Y XBOPUX Ha BiKOBY MaKYAIpHY AereHepauiio Ta LyKpoBuii Aiaber:
AaHi ONTMYHOI KOrepeHTHOI TomorpadiuHoi aHriorpadii

H. C. AyueHko, T. C. Kupunosa

Mera po6otu - JocnignTh BNmMB MeTabosivHMX NOpYLLEHb Ha KPOBOTIK Y CITKIBLI NALEHTIB i3 BIKOBOK MaKyNsPHOLO iereHepaLieto
(BM[) Ta uykpoBuM aiabeTom 3a LONOMOrOK ONTUYHOI KOrepeHTHOI ToMorpadivHoi aHriorpadii (OKT-A).

Marepianu i metoau. [lo focnimkeHHs 3anyumnm 62 nauieHTis (98 oyeit) i3 paHHboto cyxoto BM[,. Mig yac obcTexeHHs 3a gono-
moroto OKT-A oujiHI0Bany WinbHICTb KPOBOTOKY CITKIBKM B Pi3HIX AiNsHKaX i3 py4HOK CerMeHTaLi€eto, po3pisHsioun NoBepXHEBe
(MCC), npomixHe (MKC) i rmuboke (TKC) kaninsipHi cnnetexHs. Mig Yac nabopaTopHMx JOChigxeHb BU3Ha4any npodini rmokoau,
ninigie i romoumcTeiHy. 3gificHIN MOPChOMETPUYHI BUMIPIOBAHHS, 30Kpema Bu3Haumnv 06Bia Tanii (OT) Ta iHaekc macu Tina (IMT).
[MavieHTiB noginunn Ha rpynu 3a nopyLUeHHsAMMW BYrneBoaHoro obmiHy: 1 rpyna — 6e3 po3nagis; 2 rpyna — XBopi 3 iHCyniHopesuc-
TeHTHicTIo (IP); 3 rpyna — nauieHT 3 Lykposum giabetom (L) 2 tuny.

Pe3yAbtatn. Y pesynbrati JOCnigKeHHs BCTAHOBMMM BULL PiBHI rMH0K03W B rpyni navjexTis i3 L 2 Tuny (10,67 + 5,11 mmons/n,
p = 0,05) Ta nigBnweHHs iHgekcy HOMA B o6ox rpynax xsopux 3 IP (4,48 + 2,17, p = 0,03), a Takox y rpynax piabety
(4,89 £ 1,13, p = 0,04). PiBeHb romoumcTeiHy Hxumin y xsopux Ha LA (6,36 + 2,57 mkmonb/n, p = 0,02). He BuaHauunnm
CyTTEBWX BiAMIHHOCTEN 3a MinigHMMK npodinaMu Ta MopdomeTpuyHuMm napametpamm (p > 0,05). OT T1a IMT cunbHO Kope-
TOKOTb 3i 3HVKEHUM KPOBOTOKOM Yy cepefHin / nanbHii nepudpepii MCC (r = -0,747, p = 0,001). MNigBULLEHMIA piBEHb FMHOKO3M
(r=-0,6086, p = 0,017) Ta iHgekc HOMA (r = -0,664, p = 0,013) 3meHLMAM KPOBOTIK y MakynspHii ainaHui MCC. Tpurniuepuan
XapakTepuayBanmcsl HaniCTOTHILIMM HeraTWBHUM BMIIMBOM Ha KpOBOTIK, ocobnueo B makyni MNCC (r = -0,883, p = 0,0001).
lomouucTeiH i XonecTepuH acoLiioBaHi 3i 3MeHLLEHHsM kpoBoobiry B MKC, a ninonpoteian BUCOKOI LUINMbHOCTI — 3aXUCHWIA
dhakTop.

BucHoBKu. Pe3ynsTati foCnimKkeHHs fanm ninctasm 3pobutit BUCHOBOK, LLO MOPYLUEHHS MeTaboniamy rmtokoau, IP Ta nigsuLleHi
piBHi NiniaiB i romouwMCTeiHy ICTOTHO NOripLLYIOTh KPOBOOGIT Y CiTKiBLi, 0COBNMBO B Makyni Ta nepudepuyHnx ainsHkax. Lie nig-
TBEPIKYE BAXNMBICTb METABONIYHOMO KOHTPOMIO B navieHTis i3 BML, i LI,
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Age-related macular degeneration (AMD) and diabetes
mellitus (DM) are among the leading causes of vision loss in
the elderly population. According to the World Health Organ-
ization, AMD affects nearly 196 million people worldwide,
and this number is expected to rise to 288 million by 2040
[1]. Meanwhile, diabetes mellitus (DM), which statistically
affects around 9.3 % of the adult population [2], is not only
a metabolic disorder but also a significant risk factor for
the development of complications, including retinopathy
and AMD [3,4].

The pathogenesis of AMD and diabetic retinopathy
is associated with significant changes in the retinal state,
including oxidative stress, inflammation, endothelial dys-
function, and alterations in retinal blood flow. In recent years,
optical coherence tomography angiography (OCT-A) has
become an essential tool for studying the state of retinal
blood flow and visualizing vascular abnormalities. Studies
have demonstrated that OCT-A can detect changes in the
retinal capillary network density at early stages of diseases,
that can be used for monitoring the progression of AMD and
DM [5,6]. In particular, examining retinal microcirculation
using this method allows for finding correlations between
changes in retinal blood flow and metabolic parameters
such as blood glucose and lipid levels [7].

Researchers have shown that metabolic disorders,
such as dyslipidemia, play a crucial role in AMD progression.
According to data published in “Retina”, elevated triglyceride
levels and decreased high-density lipoprotein (HDL) cho-
lesterol levels have been correlated to significant changes
in retinal structure which could cause visual dysfunction [8].
Metabolic syndrome that includes a combination of hyper-
glycemia, dyslipidemia, and hypertension, is also associated
with an increased risk of developing AMD, emphasizing the
pathogenetic link between these conditions [9,10].

Thus, the presence of metabolic disorders can worsen
the function and structure of retinal vessels, as demonstrat-
ed by some studies. For instance, it has been shown that
patients with dyslipidemia and hyperglycemia had significant
retinal microvascular density affections [11]. This underlines
the need for further studies on the impact of metabolic
disorders on the retinal blood flow state and their potential
pathogenetic link to AMD.

The results of this study may be an important insight
into the mechanisms underlying vision impairment in this
patient population and help to develop new approaches for
the prevention and treatment of these diseases.

Aim
To examine the impact of metabolic disorders on retinal
blood flow in patients with age-related macular degeneration

and diabetes mellitus using optical coherence tomography
angiography.

Materials and methods

The study was conducted at the Municipal Nonprofit En-
terprise Zaporizhzhia Regional Clinical Hospital of Zapo-
rizhzhia Regional Council from 2019 to 2024 and included
98 eyes (62 patients) with signs of early AMD. The mean
age of the subjects was 59.0 + 8.3 years. There was no
significant difference between the sexes: the number of
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women was 52.6 %, men — 47.4 % (p = 0.67). Metabolic
disorders and the status of retinal blood flow were assessed
prospectively based on the following inclusion criteria: age
over 50 years; presence of ophthalmoscopic signs of early
dry AMD in the absence of any other visible retinal patho-
logy; ocular media transparency to allow for a qualitative
evaluation of retinal microcirculation status. Exclusion
criteria were refractive abnormalities outside the range
of -3.0 D to +2.0 D and low-quality OCT-A images (scan
quality score (SQ) below 7 points) due to media opacity or
involuntary eye movements. The scan quality index was
automatically calculated by software on a scale of 1 to 10
points, considering signal strength, image resolution, and
the presence of motion artifacts.

All the studies were conducted following the principles
of the Helsinki Declaration. A positive decision was also
received from the local Ethics Committee. All participants
in the study voluntarily submitted a written informed con-
sent form.

To evaluate the status of retinal blood flow, all patients
underwent OCT-A examinations using the AngioVue OCT-A
system (RTVue XR OCT Avanti, Optovue Inc., Fremont, CA,
USA) to determine blood flow density in various retinal topo-
graphic areas. For this purpose, angiograms were recorded
in the Angio Retina scan mode (3 x 3 mm) with sequential
manual shifting of the scanning area from the fovea to the
periphery in the temporal sector. Thus, three scans were
recorded, covering 1-9 mm from the fovea. Subsequently,
the obtained scans were subjected to manual segmentation,
focusing on three anatomical retinal vascular plexuses: the
superficial capillary plexus (SCP), intermediate capillary
plexus (ICP), and deep capillary plexus (DCP). Quantitative
analysis was performed using external software for medical
image analysis and processing — ImageJ (National Insti-
tutes of Health). Each image was divided into 9 quadrants
measuring 1 x 1 mm for a more accurate assessment.
The data from the three central quadrants of each OCT-A
scan were examined from the fovea to the periphery. The
indicators were combined into groups based on the retinal
topographic areas, where 1-3 mm corresponded to the
macula, 4-6 mm - to the near periphery, and 7-9 mm - to
the middle / far periphery [12].

To assess the presence of carbohydrate and lipid
metabolism disorders, laboratory tests were performed
for all the patients: fasting glucose level, glycated hemo-
globin, calculation of the Homeostatic Model Assessment
(HOMA) index, lipid profile determining triglyceride, HDL and
low-density (LDL) cholesterol levels, atherogenic coefficient
(AC) calculation, as well as physical examinations measur-
ing waist circumference (WC) and body mass index (BMI).

Depending on the identified disturbances of carbohy-
drate metabolism, all the patients with early dry AMD were
divided into three groups: Group 1 (39 eyes, 25 patients)
— with no carbohydrate metabolism disturbances; Group 2
(27 eyes, 15 patients) — with concomitant insulin resistance
(IR); Group 3 (32 eyes, 22 patients) — with concomitant
type 2 DM.

Descriptive statistics were presented as mean = stan-
dard deviation (M + SD), and statistical significance was
assessed using a t-test. A correlation analysis was carried
out using the parametric (Pearson) test, where the results
were shown in the form of a correlation coefficient r. The
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Fig. 1. Comparison of morphometric parameters across three groups.

p1: significant differences between groups 1 and 2; p2: significant differences between groups 2
and 3; p3: significant differences between groups 1 and 3.
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Fig. 2. Comparison of carbohydrate metabolism indicators across three groups.

p1: significant differences between groups 1 and 2; p2: significant differences between groups 2 and
3; p3: significant differences between groups 1 and 3; bold values indicate statistical significance.
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Fig. 3. Comparison of lipid profile across three groups.

p1: significant differences between groups 1 and 2; p2: significant differences between groups 2
and 3; p3: significant differences between groups 1 and 3.
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statistical significance was assessed using the t-test with
alevel of p < 0.05.

Results

The analysis of morphometric parameters, which are impor-
tant risk factors for metabolic disorders, has not revealed
statistically significant differences between the three study
groups (Fig. 1).

WC parameters varied across the groups; however,
no statistically significant differences have been detected
(p > 0.05). The highest BMI was observed in IR group
(31.19 £ 1.94), but no statistically significant differences
have been found between the groups either (p > 0.05).

The analysis of carbohydrate metabolism has shown
significantly higher glucose levels in patients with conco-
mitant type 2 DM (10.67 £ 5.11 mmol/L) compared to the
groups without carbohydrate metabolism disorders or with
IR (p =0.05) (Fig. 2).

The HOMA index, used to assess IR, was significantly
higher in both IR (4.48 £2.17) and DM groups (4.89 + 1.13)
with statistically significant differences between groups 1
and 2 (p = 0.03) and groups 1 and 3 (p = 0.04).

Insulin levels were also the highest in DM group
(12.94 £ 2.03) with statistically significant differences be-
tween groups 1 and 3 (p = 0.02).

When evaluating homocysteine levels, a significant
reduction was observed in patients with DM (6.36 + 2.57).
Statistically significant differences have been detected
between groups 2 and 3 (p = 0.02) and groups 1 and 3
(p=0.04).

The lipid profile analysis has not demonstrated statisti-
cally significant differences in total cholesterol, triglycerides,
or HDL and LDL among the groups (p > 0.05) (Fig. 3).

Table 1 presents the correlation analysis of retinal blood
flow and metabolic disorders for the whole sample rather
than for each individual group in order to ensure greater
statistical power and significance of the results. Analyzing
the whole sample has allowed to better assess the overall
impact of metabolic parameters on retinal blood flow, re-
gardless of the group-specific characteristics, considering
that the mechanisms of influence may be common in all
patients with AMD.

he analysis of relationships between metabolic disor-
ders and retinal blood flow density has revealed a significant
negative impact of various metabolic factors with varying
effects depending on the retinal region and layers.

The most significant negative impact of WC and BMI
has been observed. Increased WC was closely associ-
ated with a reduction in blood flow density in the SCP
across all retinal regions with the most marked effect in
the middle / far periphery (r = -0.747, p = 0.001). The
trend was the same in the ICP with significant correlations
observed in all the regions and the strongest effects in the
near periphery (r = -0.589, p = 0.021) and macular areas
(r=-0.546, p = 0.035). Although BMI has demonstrated a
similar pattern, the most notable decrease in blood flow has
been detected in the SCP middle/far periphery (r =-0.625,
p =0.007).

Elevated glucose levels have been shown to significant-
ly affect blood flow density in the macular SCP (r = -0.606,
p = 0.017), while correlations in other regions have not
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Table 1. Association between retinal blood flow density and metabolic disorders

e Jow

Parameter,
units of measurement

Macula Near Middle / far Near Middle / far Near Middle / far
periphery periphery periphery periphery periphery periphery

WC, cm -0.546" -0.589" 0.747* -0.557* -0.547* -0.553* 0.143 -0.101 -0.054
p=0.035 p=0.021 p=0.001 p=0.031 p =0.050 p=0.032 p=0611 p=0.720 p=0.846
BMI -0.363 -0.384 -0.625* 0328 -0.236 -0.441 0.253 -0.008 0.149
p=0.152 p=0.128 p =0.007 p=0.198 p=0.361 p=0.076 p=0.326 p=0974 p =0.566
Glucose, mmollL -0.606* -0.294 -0.170 -0.167 -0.195 -0.299 0.083 -0.106 -0.335
p=0017 p=0.287 p=0543 p=0.550 p=0.485 p=0.279 p=0.768 p=0.707 p=0.221
HOMA index -0.664 -0.508 -0.507 0.052 -0.204 -0.498 0.180 -0.197 0.113
p=0013 p=0.076 p=0077 p=0.864 p =0.502 p=0.083 p=0.556 p=0519 p=0712
Insulin, plU/ml -0.349 -0.323 -0.457 0.160 0.061 -0.350 0.269 0.023 0.044
p=0.242 p =0.280 p=0.116 p=0.601 p=0842 p=0.241 p=0.373 p=0.939 p=0.886
HbA1c, % -0.690* -0.454 -0.130 0.113 -0.297 0474 -0.098 -0.409 0526
p=0013 p=0.138 p=0.687 p=0.726 p=0.348 p=0.119 p=0.761 p=0.187 p=0.079
Homocysteine, yMoll. ~ 0.095 -0.534 0.711* -0.307 -0.304 0.007 -0.408 0.073 -0.382
p=0.792 p=0.111 p=0021 p=0.387 p=0,393 p=0.983 p=0.242 p =0.840 p=0.275
Cholesterol, mmollL -0.664* -0.1555 0.024 -0.263 -0.242 -0.501* -0.239 0.672* -0.518*
p=0.005 p =0.565 p=0.930 p=0.325 p=0.365 p=0.048 p=0.372 p=0.004 p=0.041
Triglycerides, mmol/L -0.883* -0.559* -0.295 0.072 0414 -0.658* 0.022 0472 -0.331
p =0.000 p=0.024 p=0.267 p=0.790 p=0.110 p =0.006 p=0934 p=0.065 p=0210
HDL, mmoliL 0.207 -0.255 -0.398 0.115 0.040 0.288 0.240 0.654* 0.580*
p=0.442 p=0.339 p=0.126 p=0.669 p=0.881 p=0278 p=0.369 p =0.006 p =0.050
LDL, mmoliL -0.510% 0.028 0.294 -0.161 -0.137 -0.392 -0.372 -0.765* -0.518*
p=0.043 p=0916 p=0.269 p=0.549 p=0611 p=0.133 p=0.156 p=0.001 p=0.041
AC -0.428 0.098 0.209 -0.237 -0.129 -0.409 -0.202 -0.671% 0.539"
p=0.097 p=0.717 p=0437 p=0377 p=0633 p=0.115 p=0452 p = 0.004 p=0.047

*: statistically significant differences.

been found to be statistically significant. The HOMA index,
representing IR, has shown a similar effect on the blood
flow in the macular SCP (r =-0.664, p = 0.013) and the near
periphery of the ICP (r=-0.508, p = 0.076), emphasizing the
role of IR in impairing blood flow, particularly in the central
retinal regions.

Lipid profile analysis has revealed the greatest adverse
effect of triglycerides on blood flow in the macula (r=-0.883,
p =0.000) and near periphery (r = -0.559, p = 0.024) of the
SCP, and the middle / far periphery (r = -0.658, p = 0.006)
of the ICP, indicating their significant involvement in reti-
nal microcirculatory dysfunction. Total cholesterol levels
have also demonstrated a negative impact on blood flow
density with the strongest correlations in the near peri-
phery (r =-0.672, p = 0.004) and the middle/far periphery
(r=-0.518, p = 0.041) of the DCP.

In contrast, HDL levels have shown a positive cor-
relation with blood flow in the near periphery of the DCP
(r = 0.654, p = 0.006), demonstrating a protective effect.
LDL, on the contrary, has negatively impacted blood flow in
the same areas with the most significant decrease observed
in the near periphery of the DCP (r =-0.765, p = 0.001).

On the other hand, homocysteine levels have negatively
affected blood flow predominantly in the peripheral regions
with a correlation of r =-0.7113 (p = 0.021) observed in the
middle / far periphery of the SCP.

The study has demonstrated the most negative impact
of metabolic disorders, particularly high WC, BMI, and ele-
vated triglycerides, on blood flow density in the SCP and
ICP, especially in the peripheral retinal regions. Moreover,
IR (HOMA index) and glucose have primarily affected the
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macular blood flow; total cholesterol and LDL have signi-
ficantly negatively affected the DCP, particularly in the pe-
ripheral zones. On the contrary, HDL has been shown to be
protective with regard to blood flow, particularly in the DCP.

Discussion

The results of our study have demonstrated no significant
differences in morphometric parameters between the
groups, although the trend toward an increase in these
parameters in patients with concomitant carbohydrate me-
tabolism disorders has been shown. It is worth noting that
previous studies have also found ambiguous associations
between excess body weight and both AMD and DM. In
these groups, the association between obesity and retinal
manifestations of these diseases has been observed,
but no significant correlations with the stages of AMD or
diabetic retinopathy have been noted [13,14,15]. We also
have revealed strong negative correlations between WC
and BMI and blood flow density, especially in the peripheral
retina. All these are in good agreement with findings of other
studies indicating a link between obesity and reduced retinal
perfusion [16,17].

Carbohydrate metabolism parameters were predictably
significantly higher in patients with type 2 DM compared
to those in other groups, and the HOMA index assessing
IR was markedly elevated in both IR and DM groups. It
is noteworthy that glucose levels and HOMA index also
substantially impacted central retinal blood flow density.
Literature data suggest that prolonged hyperglycemia and
IR may be associated with an increased risk of developing
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AMD [4,18,19], underlining the importance of early glucose
control to prevent retinal damage.

No significant differences in lipid metabolism parame-
ters between the groups have been revealed, although lower
cholesterol levels have been observed in the group with
concomitant DM. This may be due to the use of lipid-lower-
ing therapy in this group of patients. Importantly, triglyceride
levels appeared to be the strongest factor influencing blood
flow density in the central retina, confirming the findings of
earlier studies [20]. In our study, we specifically focused on
the significant negative correlations between triglyceride
levels and blood flow density at distances of 1-6 mm.

The significant reduction in homocysteine levels in the
group with concomitant DM is consistent with previously
demonstrated research findings, which also have shown a
decrease in this marker in DM patients [21]. In contrast to
other parameters, homocysteine levels have been found
to be significant only for microcirculation in the peripheral
retina. This conclusion is consistent with results from
earlier studies indicating an association between elevated
homocysteine levels and reduced blood flow and may
serve as a marker for vascular disease risk [22]. However,
these studies have not shown any regional differences in
its impact on microcirculation.

Overall, the findings of our study emphasize the im-
portance of monitoring metabolic factors to maintain retinal
health, as well as underline the need for further research
aimed at examining the mechanisms through which meta-
bolic disorders affect the retinal microcirculation. These
data may have significant implications for developing new
treatment and prevention strategies in the context of meta-
bolic syndrome and DM.

Conclusions

1. The analysis of morphometric and metabolic pa-
rameters has revealed significant differences in glucose,
HOMA index, insulin, and homocysteine levels between
study groups, while no statistically significant differences
have been found in WC, BMI, or lipid profiles.

2. The correlation analysis has shown significantly
affected blood flow density in the SCP macular region
(r=-0.606, p =0.017) in type 2 DM patients with elevated
glucose levels (10.67 + 5.11 mmol/L). The HOMA index
assessing IR also has shown significant correlations with
the macular blood flow (r = -0.664, p = 0.013).

3. Triglyceride levels have demonstrated the most
significant negative impact on the blood flow density, par-
ticularly in the SCP macular region (r = -0.883, p = 0.000)
and the near periphery (r = -0.559, p = 0.024). Total cho-
lesterol levels have also negatively affected the blood flow
density, especially in the DCP peripheral region (r =-0.672,
p =0.004).

4. The correlation analysis has revealed negative im-
pacts of homocysteine levels on the blood flow density in
peripheral regions with a correlation of r =-0.711 (p = 0.021)
in the SCP middle / far periphery.

Perspectives of subsequent scientific research. These
findings emphasize the importance of metabolic factor
monitoring for preserving retinal health and suggest the
need for further studies on underlying mechanisms linking
metabolic disorders to retinal microcirculation.

Conflicts of interest: authors have no conflict of interest to declare.
KoH®AIKT iHTepeciB: BiACyTHIl.

Haailwaa o pepakuii / Received: 24.10.2024
Nicas poonpalioBaHHs / Revised: 05.11.2024
CxBaneHo A0 Apyky / Accepted: 28.11.2024

Information about the authors:

Lutsenko N. S., MD, PhD, DSc, Professor, Head of the Department
of Surgery 1, Educational and Scientific Institute of Postgraduate
Education, Zaporizhzhia State Medical and Pharmaceutical
University, Ukraine.

ORCID ID: 0000-0001-9433-7568

Kyrylova T. S., MD, Assistant of the Department of Surgery 1,
Educational and Scientific Institute of Postgraduate Education,
Zaporizhzhia State Medical and Pharmaceutical University,
Ukraine.

ORCID ID: 0000-0003-1435-6836

Biaomocrti npo aBTopiB:

NyueHko H. C., A-p Mea. Hayk, npodecop, 3aB. kad. xipyprii 1,
HaBuanbHO-HayKOBUIA IHCTUTYT NICASIAMMAOMHOI OCBITH,
3anopisbkiii AepxaBHUI MeAUKO-GapMaLEBTUYHWIA YHIBEPCHTET,
YkpaiHa.

Kupunosa T. C., acucTeHT Kad. Xipyprii 1, HaB4aAbHO-HayKoBWi
HCTUTYT NICASIAMMAOMHOI OCBITH, 3aNOPI3bKUI AEPXKABHUIA MEAUKO-
bapmaLEeBTUYHUIA yHiBEPCHTET, YKpaiHa.

References

1. Fleckenstein M, Schmitz-Valckenberg S, Chakravarthy U. Age-Re-
lated Macular Degeneration: A Review. JAMA. 2024;331(2):147-57.
doi: 10.1001/jama.2023.26074

2. Syvolap VV, Bohun AO. [Dependency between local carotid arterial
stiffness and the presence of atherosclerotic plaque in the carotid basin
in hypertensive patients with type 2 diabetes mellitus]. Zaporozhye
medical journal. 2024;26(2):93-100. Ukrainian. doi: 10.14739/2310-
1210.2024.2.296602

3. Saeedi P, Petersohn |, Salpea P, Malanda B, Karuranga S, Unwin N,
et al. Global and regional diabetes prevalence estimates for 2019 and
projections for 2030 and 2045: Results from the International Diabe-
tes Federation Diabetes Atlas, 9" edition. Diabetes Res Clin Pract.
2019;157:107843. doi: 10.1016/j.diabres.2019.107843

4. Hwang S, Kang SW, Kim SJ, Lee KN, Han K, Lim DH. Diabetes-Relat-
ed Risk Factors for Exudative Age-Related Macular Degeneration: A
Nationwide Cohort Study of a Diabetic Population. Invest Ophthalmol
Vis Sci. 2023;64(10):10. doi: 10.1167/iovs.64.10.10

5. ZhangL, Van Dijk EH, Borrelli E, Fragiotta S, Breazzano MP. OCT and
OCT Angiography Update: Clinical Application to Age-Related Macular
Degeneration, Central Serous Chorioretinopathy, Macular Telangiec-
tasia, and Diabetic Retinopathy. Diagnostics (Basel). 2023;13(2):232.
doi: 10.3390/diagnostics 13020232

6. PalmaF, Camacho P. The role of Optical Coherence Tomography Angi-
ography to detect early microvascular changes in Diabetic Retinopathy:
a systematic review. J Diabetes Metab Disord. 2021;20(2):1957-74.
doi: 10.1007/s40200-021-00886-0

7. Hanssen H, Streese L, Vilser W. Retinal vessel diameters and
function in cardiovascular risk and disease. Prog Retin Eye Res.
2022;91:101095. doi: 10.1016/).preteyeres.2022.101095

8. Park SJ, Park DH. REvisiting Lipids in REtinal Diseases: A Focused
Review on Age-related Macular Degeneration and Diabetic Retinopathy.
J Lipid Atheroscler. 2020;9(3):406-18. doi: 10.12997/jla.2020.9.3.406

9. Lima-Fontes M, Barata P, Falcio M, Carneiro A. Ocular findings
in metabolic syndrome: a review. Porto Biomed J. 2020;5(6):e104.
doi: 10.1097/j.pbj.0000000000000104

10.  Ghaem Maralani H, Tai BC, Wong TY, Tai ES, Li J, Wang JJ, et al.
Metabolic syndrome and risk of age-related macular degeneration.
Retina. 2015;35(3):459-66. doi: 10.1097/IAE.0000000000000338

11. Rao H, Jalali JA, Johnston TP, Koulen P. Emerging Roles of Dys-
lipidemia and Hyperglycemia in Diabetic Retinopathy: Molecular
Mechanisms and Clinical Perspectives. Front Endocrinol (Lausanne).
2021;12:620045. doi: 10.3389/fendo.2021.620045

12. Quinn N, Csincsik L, Flynn E, Curcio CA, Kiss S, Sadda SR, et al. The
clinical relevance of visualising the peripheral retina. Prog Retin Eye
Res. 2019;68:83-109. doi: 10.1016/}.preteyeres.2018.10.001

Zaporozhye Medical Journal. Volume 27. No. 1, January — February 2025


https://orcid.org/0000-0001-9433-7568
https://orcid.org/0000-0003-1435-6836
https://doi.org/10.1001/jama.2023.26074
https://doi.org/10.14739/2310-1210.2024.2.296602
https://doi.org/10.14739/2310-1210.2024.2.296602
https://doi.org/10.1016/j.diabres.2019.107843
https://doi.org/10.1167/iovs.64.10.10
https://doi.org/10.3390/diagnostics13020232
https://doi.org/10.1007/s40200-021-00886-0
https://doi.org/10.1016/j.preteyeres.2022.101095
https://doi.org/10.12997/jla.2020.9.3.406
https://doi.org/10.1097/j.pbj.0000000000000104
https://doi.org/10.1097/IAE.0000000000000338
https://doi.org/10.3389/fendo.2021.620045
https://doi.org/10.1016/j.preteyeres.2018.10.001

OpwuriHaAbHI AOCAIAXKEHHS

20.

21.

22.

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

Zhang QY, Tie LJ, Wu SS, Lv PL, Huang HW, Wang WQ, et al. Over-
weight, Obesity, and Risk of Age-Related Macular Degeneration. Invest
Ophthalmol Vis Sci. 2016;57(3):1276-83. doi: 10.1167/iovs.15-18637
Zheng C, Wei X, Cao X. The causal effect of obesity on diabetic retinop-
athy: A two-sample Mendelian randomization study. Front Endocrinol
(Lausanne). 2023;14:1108731. doi: 10.3389/fendo.2023.1108731

Fu S, Zhang L, Xu J, Liu X, Zhu X. Association between abdominal
obesity and diabetic retinopathy in patients with diabetes mellitus: A sys-
tematic review and meta-analysis. PLoS One. 2023;18(1):e0279734.
doi: 10.1371/journal.pone.0279734

Zaleska-Zmijewska A, Wawrzyniak Z, Kupis M, Szaflik JP. The
Relation between Body Mass Index and Retinal Photoreceptor Mor-
phology and Microvascular Changes Measured with Adaptive Optics
(rtx1) High-Resolution Imaging. J Ophthalmol. 2021;2021:6642059.
doi: 10.1155/2021/6642059

Ding Q, Wu H, Wang W, Xiong K, Gong X, Yuan G, et al. Association
of Body Mass Index and Waist-to-Hip Ratio With Retinal Microvascu-
lature in Healthy Chinese Adults: An Optical Coherence Tomography
Angiography Study. Am J Ophthalmol. 2023;246:96-106. doi: 10.1016/j.
j0.2022.09.012

Lee H, Han KD, Shin J. Association between glycemic status and
age-related macular degeneration: A nationwide population-based
cohort study. Diabetes Metab. 2023;49(3):101442. doi: 10.1016/}.
diabet.2023.101442

Rauscher FG, Elze T, Francke M, Martinez-Perez ME, Li Y, Wirkner
K, et al. Glucose tolerance and insulin resistance/sensitivity associate
with retinal layer characteristics: the LIFE-Adult-Study. Diabetologia.
2024;67(5):928-39. doi: 10.1007/s00125-024-06093-9

Leung H, Wang JJ, Rochtchina E, Wong TY, Klein R, Mitchell P. Dys-
lipidaemia and microvascular disease in the retina. Eye (Lond).
2005;19(8):861-8. doi: 10.1038/sj.eye.6701668

Platt DE, Hariri E, Salameh P, Merhi M, Sabbah N, Helou M, et al. Type
Il diabetes mellitus and hyperhomocysteinemia: a complex interaction.
Diabetol Metab Syndr. 2017;9:19. doi: 10.1186/s13098-017-0218-0
Tawfik A, Samra YA, Elsherbiny NM, Al-Shabrawey M. Implication of
Hyperhomocysteinemia in Blood Retinal Barrier (BRB) Dysfunction.
Biomolecules. 2020;10(8):1119. doi: 10.3390/biom10081119

ISSN 2306-4145  http://zmj.zsmu.edu.ua

43


https://doi.org/10.1167/iovs.15-18637
https://doi.org/10.3389/fendo.2023.1108731
https://doi.org/10.1371/journal.pone.0279734
https://doi.org/10.1155/2021/6642059
https://doi.org/10.1016/j.ajo.2022.09.012
https://doi.org/10.1016/j.ajo.2022.09.012
https://doi.org/10.1016/j.diabet.2023.101442
https://doi.org/10.1016/j.diabet.2023.101442
https://doi.org/10.1007/s00125-024-06093-9
https://doi.org/10.1038/sj.eye.6701668
https://doi.org/10.1186/s13098-017-0218-0
https://doi.org/10.3390/biom10081119

Original research

UDC 616.34-008:616.441-008.64]-074:577.1
DOI: 10.14739/2310-1210.2025.1.313844

The role of visceral hypersensitivity and cortisol levels
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The increasing dysfunction of the thyroid gland, particularly hypothyroidism, and its multifaceted effects on the gastrointestinal
tract, such as potential changes in hormonal receptor sensitivity, neuromuscular disorders, and myopathy caused by infiltration of
the colonic wall, lead to impaired bowel function. Although constipation remains the most common gastrointestinal complaint in
hypothyroidism, hypomotility may contribute to excessive bacterial growth in the small intestine and the development of diarrhea.

The aim is to study the role of visceral hypersensitivity and cortisol levels in patients with intestinal dysfunction in coexisting hypo-
thyroidism and in those with constipation or diarrhea without thyroid dysfunction.

Materials and methods. A total of 41 patients with hypothyroidism were examined, of whom 24 were diagnosed with persistent
constipation and 17 with diarrhea, along with 36 patients with irritable bowel syndrome (IBS) (control group), of whom 22 had
constipation and 14 had diarrhea. In all the patients, visceral hypersensitivity was assessed using the Visceral Sensitivity Index
(VSI), and serum cortisol levels were measured by enzyme-linked immunosorbent assay (ELISA) using commercial kits from
Sanguin (USA). Fecal calprotectin levels were assessed with the Human CALPE (Calprotectin) ELISAKIT by Elabscience (USA).

Results. VSl was higher in patients with hypothyroidism and diarrhea and scored 66.0 (61.0; 68.0) points. In individuals with IBS and
diarrhea without thyroid dysfunction, VSl was 58.0 (54.0; 62.0) points. Meanwhile, VS| was 65.0 (60.0; 69.0) points in patients with
constipation due to hypothyroidism, whereas in IBS patients without thyroid dysfunction, it was significantly lower —24.0 (22.0; 26.0)
points (p < 0.05). In the control group without bowel and thyroid pathology, VSI scored 15.0 (12.0; 18.0) points. The serum cortisol
level in patients with hypothyroidism and diarrhea was 305.41 (270.24; 309.3) nmol/L, while in patients with IBS and diarrhea
without thyroid dysfunction, it was 211.0 (205.0; 222.5) nmol/L. In patients with constipation due to hypothyroidism, the serum
cortisol level was 310.625 (308.440; 337.285) nmol/L, whereas in IBS patients with constipation, itwas 178.0 (172.0; 187.5) nmol/L.
For healthy individuals, the cortisol level was 158.0 (152.0; 167.5) nmol/L. A direct correlation has been found between a high
degree of visceral sensitivity and cortisol levels in patients with hypothyroidism and constipation, as well as an inverse correlation
in patients with hypothyroidism and diarrhea. The obtained data may indicate a shift towards hypersensitivity and the development
of symptoms characteristic of IBS.

Conclusions. Visceral hypersensitivity is observed both in cases of diarrhea developing against the background of hypothyroidism
and in irritable bowel syndrome with a similar clinical presentation. At the same time, in cases of constipation associated with hypo-
thyroidism, hypersensitivity is also present but tends to be less pronounced in IBS with constipation. Patients with hypothyroidism,
regardless of the presence of constipation or diarrhoea, have an increase in blood cortisol levels, while in some variants of IBS,
they do not differ significantly from those of healthy individuals. A direct correlation was found between a high degree of visceral
hypersensitivity and cortisol levels in hypothyroid patients with constipation and the opposite in hypothyroid patients with diarrhoea.
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PoAb BicLiepaAbHOI rinepuyTAMBOCTI Ta PiBHA KOPTU3OAY Y PO3BUTKY
nopyLieHHA QYHKLIii KUeuyHUKa Ha QOHi rinotupeo3y

B. I. Miwwyk, I. B. KosiHuyk, 0. 3. BeHrposuy, V. . Lanamai

MocuneHHs aucdyHKLUT WUToNoAibHOT 3ano3u, 3okpema rinoT1peosy Ta MOro iCTOTHUI BNWB Ha LMYHKOBO-KWLLKOBUMIA TPAKT i3
MOXIMBAMM 3MiHAMU YyTAMBOCTI FOPMOHAMNbHUX PeLenTopiB, HEPBOBO-M A30BUMW po3fiagamu Ta MionaTieto, WO CnpuyuHeHa
iHiNbTPaLlieto CTIHKW TOBCTOI KULLKW, MPU3BOAATH 40 MOPYLUEHHS (OYHKLIT KMLLIeYHMKa. Xo4Ya 3akpen 3anviaeTbCs HanvacTiLloo
CKaproto L0 TPaBHOI CUCTEMM NPY FiNOTMPEO3i, NNOMOTOPKKA MOXE CMPUYMHATI HaaMipHWIA BakTepianbHWiA PICT y TOHKIN KULLL
Ta BUHUKHEHHS Jiapei.

Merta po60T1 — BMBYNTY POnb BicLieparibHOI rinepyyTNMBOCTI Ta PIBHS KOPTM30ITY Y XBOPYX i3 NOPYLLEHHSIM (DYHKLT KMLLIEYHKA Ha
¢hoHi rinoTmpeosy Ta y nauieHTiB i3 3akpenamu abo aiapeeto 6e3 aucdyHKuii wrTonomibHoi 3anoam (LU3).

Marepianu i meTopu. O6cTexnm 41 nawieHTa 3 rin0TMpPe03oM: y 24 XBOPYX [iarHOCTOBAHO CTiliki 3akpenu, y 17 — fiapeto; a Takox
36 xBOpUX i3 CMHAPOMOM noapa3HeHoro kuukiBHyka (CIK) (koHTponbHa rpyna): 22 ocib manw ckaprv Ha 3akpenu, 14 —Ha aiapeto.
B ycix 06CTexxeHnx BU3Haumnu BicLieparnbHy rinepyyTnmBICTb 3a AONOMOTOI0 iHAEKCY BicLepanbHoi rinepyyTtnueocTi (VSI), piBeHb
KOPTW30My B CUPOBATL|i KPOBI iIMyHOhEPMEHTHM METOLOM 3a SOMOMOTOK KOMepLinHUX Habopis dipmu «Sanguin» (CLLUA), pieHb
kanbnpotekTuHy B kani — Human CALPE (Calprotectin) Elisa KIT (Elabscience, CLLA).

Pesynbratu. VS| BuLLMI1 y XBOPUX Ha rinoTUpeo3 3 iapeeto Ta ctaHosuB 66,0 (61,0; 68,0) 6ana. B obcTexennx i3 CMK i giapeeto
6e3 nopyLuenHs dyHkuin L3 BiH cTaHoswB 58,0 (54,0; 62,0) 6ana. Y xBopux i3 3akpenamu Ha oHi rinotupeo3y VS| fopieHioBaBs
65,0 (60,0; 69,0) 6ana, a npu CIK 6e3 nopyLuenHs dyHkuin L3 — 24,0 (22,0; 26,0) 6ana (p < 0,05). B o6cTexeHux i3 KOHTposb-
Hoi rpynmn 6e3 natonorii kuweyHwnka i W3 nokasHuk VS| craHosus 15,0 (12,0; 18,0) 6ana. PiBeHb kopTu30my B cMpoBaTLi KpOBI
XBOPUX Ha rinoTupeos i giapeto craHosue 305,41 (270,24; 309,3) Hmonb/n, a Ha CIK i giapeto, 6e3 nopyLueHHst doyHkuii L3 —
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211,0(205,0; 222,5) Hmonb/n. Y navieHTiB i3 3akpenamu Ha GhoHi rinoTMpeoay piBeHb KOPTL30MY B cupoBaTLi kposi ctaHosmB 310,625
(308,44; 337,285) Hmonb/n, a npu CIK i 3akpenax — 178,0 (172,0; 187,5) umonb/n (y 3goposux — 158,0 (152,0; 167,5) Hmonb/n).
BcraHoBneHo npsiMuii KOPensLifiHMiA 38'30K MiX BUCOKUM CTYNEHEM BicLiepasibHOi YyTIIMBOCTI Ta PIBHEM KOPTU30MY Y XBOPUX Ha
rinoTUpeos i3 3akpenamu, a Takox 3BOPOTHWI KOPENALIHWIA 3B'A30K Y NALIEHTIB i3 riNOTMPe030M i diapeeto.

BucHoBku. BicLiepanbHy rinepuyTnmBICTb BU3HAYWNW i B pasi Aiapei, L0 BUHWKNA Ha GOOHi rinoT1peosy, i npy CUHAPOMI MoApasHEHOro
KULLKIBHMKA 3 TAKOK CaMOHO KITIHIYHOKO KapTuHO. Pasom i3 Tvm, y pasi 3akpenis, LLO NOB'A3aHi 3 riNoTUPeo3oM, rinepyyTiuBICTb
TaKOX BUSIBNEHA, NPOTE Mana TeHAEHL,0 [0 MeHLLOi BupaxeHocTi npu CIK i3 3akpenamu. Y XBOpux Ha rinoTMpeos He3anexHo
Bif, HAs\BHOCTi 3aKpeNiB Yy Aiapei BCTaHOBMEHO NiABULLEHHS PiBHS KOPTW30MY B KPOBI, @ Npu okpemux BapiaHTax ClMK goctosipHo
Lieli NOKa3HWK He Bifpi3HABCA Bif PiBHS, L0 BU3HAYEHWUI Y 300pOBWX. BCTaHOBNEHO NpsaMuii KOPENALIHWIA 3B'A30K MiXX BUCOKAM
CTyneHeMm BicLiepanbHOi YyTNWBOCTI Ta PIBHEM KOPTWU30My Y XBOPUX Ha FiNOTMPEO3 i3 3akpenamu, 3BOPOTHUIA — Y MaLEHTIB i3

rinoT1peosom i aiapeeto.

Changes in the status of individual hormonal systems
play a crucial role in the development of functional and
inflammatory gastrointestinal diseases [1]. This is par-
ticularly true for the thyroid system, as thyroid hormones
are involved in the regulation of motor, evacuatory, and
secretory activities of the gastrointestinal organs, as well
as in cellular proliferation, differentiation, apoptosis, and the
epithelial cell functional activity in the digestive system [2].
Particularly often, thyroid dysfunction leads to disturban-
ces in intestinal motility, and thyroid hormones frequently
correlate with intestinal ones and affect the brain-gut axis
at various levels [3].

So, there have been a growing number of thyroid dys-
functions with the prevalence of hypothyroidism averaging
13.9 % in some countries (19.4 % in women and 6.3 % in
men) [4]. According to a study by C. B. Giorda et al. [5], the
prevalence of hypothyroidism has increased by 35 % in
recent years, primarily due to non-iatrogenic forms. Hypo-
thyroidism also tends to be higher among females aged 265
years and residents of Eastern and Southern Europe [6].
The impact of hypothyroidism on the gastrointestinal tract
is multifaceted, with possible changes in hormonal receptor
hypersensitivity, neuromuscular disorders, and myopathy
due to colonic wall infiltration, leading to decreased intes-
tinal peristalsis. Constipation remains the most common
gastrointestinal complaint in hypothyroidism [7,8].

However, hypomotility in hypothyroidism can contribute
to excessive bacterial growth in the small intestine and the
development of diarrhea [9]. When the number of microor-
ganisms in the small intestine exceeds 106 colony-forming
units/mg in aspirate, it results in small intestinal bacterial
overgrowth (SIBO). One of the most common causes of
this phenomenon is altered small intestinal motility, which
occurs in hypothyroidism. It is hypothesized that excessive
bacterial growth and subsequent diarrhea may affect more
than half of patients with hypothyroidism and present as
a chronic form [10]. On the other hand, the microbiome
influences thyroid functions, leading R. Bardiel et al. [11] to
hypothesize the existence of a gut-thyroid axis. In patients
with excessive bacterial growth in the small intestine, thyroid
functions may be impaired due to changes in thyroxine
metabolism [12,13]. As W. Jiang et al. indicate, excessive
bacterial growth may be present in 50 % of patients with
hypothyroidism, and these conditions can lead to increased
intestinal peristalsis [14].

In recent years, several studies have examined the rela-
tionship between thyroid dysfunction, particularly subclinical
hypothyroidism, and irritable bowel syndrome (IBS) [15].
According to the Rome IlI criteria, IBS was diagnosed in
9.0 % of patients with IBS and diarrhea and 27.8 % of those
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with IBS and constipation. Another study examined the
relationship between euthyroid Hashimoto’s thyroiditis and
IBS in women [16]. No significant correlation has been found
between these conditions, although thyroid antibody levels
were higher in patients with Hashimoto’s thyroiditis and IBS
compared to those with thyroiditis without gastrointestinal
symptoms. The authors concluded that IBS and IBS-like
symptoms, including abdominal pain and discomfort, are
likely the result of the direct effect of thyroid hormones on
intestinal motility, rather than solely autoimmune effects in
an euthyroid state. Furthermore, A. C. Ford et al. [17], ina
sample of 23,471 patients, have not observed an associ-
ation between IBS and endocrine autoimmune disorders,
including Hashimoto’s thyroiditis.

Currently, there is limited understanding of why many
patients with thyroid dysfunction continue to experience
gastrointestinal symptoms even after achieving a euthyroid
state. Several factors contribute to this phenomenon, includ-
ing increased intestinal permeability, microbial changes,
mast cell reactivity, brain-gut dysfunction, and, notably,
visceral hypersensitivity and hormonal imbalances [18].
Obesity also plays a significant role in increasing visceral
hypersensitivity, even in the absence of detectable systemic
low-grade inflammation, and weight gain is a hallmark of
hypothyroidism [19]. Furthermore, maladaptive responses
in the gut may result from alterations in neuroendocrine
pathways, such as the release of adrenocorticotropic hor-
mone (ACTH) from the pituitary, leading to increased cortisol
secretion and a triad of symptoms, including fatigue, height-
ened stress sensitivity, and pain [20]. These symptoms can
also manifest in thyroid dysfunction [18].

Studies conducted by S. Benson et al. have shown
that pressure-controlled distension of the rectum, used for
assessing visceral modality and its correction with hydro-
cortisone, reduced pain perceptions. As the authors note,
however, the effects of cortisol on visceral hypersensitivity
and pain have not yet been fully studied [20].

Aim
The aim is to study the role of visceral hypersensitivity
and cortisol levels in patients with intestinal dysfunction in

coexisting hypothyroidism and in those with constipation or
diarrhea without thyroid dysfunction.

Materials and methods

The work was carried out at the Centre for Clinical Medicine
of the University Clinic of lvano-Frankivsk National Medical
University. Immunoenzyme tests were performed in the
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laboratory of the same clinic, and bacteriological tests
were done at the Department of Microbiology, Virology and
Immunology of the University.

All patients included in the study gave written consent
to participate in the study. The study was conducted in ac-
cordance with the principles of bioethics set out in the World
Health Organization’s Declaration of Helsinki “Ethical Princi-
ples for Medical Research Involving Human Subjects” and
approved by the Bioethics Committee of Ivano-Frankivsk
National Medical University.

The inclusion criteria in the study were confirmed
hypothyroidism and IBS with diarrhea or constipation
in patients, based on hormonal spectrum determination
(TSH, T3, T4) and according to the Rome IV criteria. The
study did not include patients with concomitant diabetes
mellitus, neurological diseases (Parkinson’s disease,
stroke, inflammatory diseases of the nervous system),
pathology of the anal region and rectum, and individuals
over 60 years of age due to the possible development of
functional constipation.

We examined 41 patients with hypothyroidism, of
whom 24 (16 women and 8 men) presented with con-
stipation and 17 patients (10 women and 7 men) — with
diarrhea. The level of thyroid-stimulating hormone (TSH)
in patients with hypothyroidism and constipation was 14.24
(13.39; 14.98) plU/ml, and in those with diarrhea, it was
11.95 (11.40; 12.50) plU/ml (in healthy individuals, it was
4.32 (3.65; 4,99) plU/ml).

The serum level of triiodothyronine (T3) in patients with
hypothyroidism in the first subgroup was 1.94 (1.77; 2.09)
nmol/L and in the second subgroup — 2.35 (1.79; 2.76)
nmol/L. The level of thyroxine (T4) was 0.66 (0.60; 0.73)
ng/dl, and 0.75 (0.67; 0.81) ng/dl, respectively.

The study also included 36 patients with IBS, of whom
22 were diagnosed with constipation variant according to
the Rome IV criteria (third subgroup), and 14 — with diarrhea
(fourth subgroup). In patients with IBS and constipation, the
mean TSH level was 2.91 (2.80; 3.15) plU/ml, T3 was 2.82
(2.80; 3.05) nmol/L, and T4 was 1.18 (1.10; 1.28) ng/dl. In
cases of IBS with diarrhea, the serum TSH concentration
was 2.18 (2.10; 2.35) plU/ml, T3 was 2.99 (2.80; 3.25)
nmol/L, and T4 was 1.210 (1.150; 1.325) ng/dI.

The patients examined for hypothyroidism were of
working age, and their number at the age of 20 to 30 years
was 14.6 %, from 30 to 40 — 34.1 %, and from 40 to 50 —
34.2 %, equaling an average of 43.3 + 1.4 years. IBS at the
age of 20 to 30 years was diagnosed in 36.1 %, from 30 to
40 years —in 41.7 %, while at the age of 40 to 50 years —in
19.4 % of the subjects and the mean age was 32.6 £ 0.6
years (p < 0.01).

In all the patients included in the study, fecal calprotectin
concentrations were measured using an enzyme-linked
immunosorbent assay (ELISA) with commercial kits, Human
Calprotectin / ELISAKit from Elabscience (USA). This was
done to rule out inflammatory bowel diseases in cases
of diarrhea, and calprotectin levels are often significantly
correlated with visceral hypersensitivity [21]. Excessive bac-
terial growth was determined by culturing secretions from
the postbulbar portion of the duodenum on nutrient media,
followed by counting the number of colonies. The condition
was diagnosed when the number of colony-forming units
exceeded 108 CFU per mg.

Visceral hypersensitivity was assessed using the Vis-
ceral Sensitivity Index (VSI) [22], which has demonstrated
reliability, good content, convergent, divergent, and pre-
dictive validity. The reliability of VSI has been established
through Cronbach’s alpha, construct, and discriminant
validity [23,24]. The VSl is a unidimensional scale with 15
items to measure specific anxiety related to gastrointestinal
symptoms. The items are rated on a Likert scale from 0 to 5.

Serum cortisol levels were measured using the solid-
phase enzyme immunoassay method with kits from San-
guin (USA), while fecal calprotectin levels were assessed
using the Human CALPE (Calprotectin) ELISA KIT from
Elabscience (USA).

The statistical analysis of the results was performed
via the software packages Statistica for Windows 10 (Stat-
Soft Inc., No. AGFR205F354521FA-5) and the statistical
software packages of Microsoft Excel. Parametric and
nonparametric methods of data evaluation were used.
The results were statistically analyzed using Pearson’s
chi-square (x?) with Yates’ correction (for qualitative data
with a small sample size). The strength of the correlation
between the quantitative indicators (r) was determined
using the Spearman’s method. The data were presented
as mean + standard error of the mean (M + m), median
(Me) and interquartile range: lower-upper quartile (LQ; HQ).
Correlations between indicators were tested using Pear-
son’s coefficient. Differences were considered significant
at a level of p < 0.05.

Results

The analysis of clinical symptoms in patients with hypothy-
roidism (Group 1) and those with excessive bacterial growth
secondary to it (Group 2) has shown that symptoms such
as cold intolerance were reported with similar frequency:
95.8 % and 94.1 %, respectively. Fragility and hair loss have
been observed in 87.5 % and 88.2 %, respectively, and
memory deterioration —in 66.7 % and 64.7 %, respectively.
Symptoms such as general weakness and drowsiness have
been detected in 13.4 % (95.8 % and 82.4 %) and 12.0 %
(70.8 % and 58.8 %), more commonly in patients with
hypothyroidism and constipation. In cases of hypothyroid-
ism with diarrhea, symptoms such as sluggishness were
somewhat more frequent by 14.9 % (94.1 % and 79.2 %),
decreased tolerance to physical exertion by 7.4 % (82.4 %
and 75.0 %), and abdominal bloating by 44.1 % (94.1 %
and 50.0 %). Among complaints typical of patients with
hypothyroidism and IBS, irritability was frequently noted
in 90.9 % and 78.6 %, respectively; abdominal bloating in
81.8 % and 78.6 %; and worsening sleep quality in 72.7 %
and 71.4 %, respectively.

The lowest fecal level of calprotectin was in patients with
IBS and constipation, amounting to 7.87 (7.12; 8.71) ug/g. In
patients with hypothyroidism and constipation, this level was
24.01 (13.92; 55.12) ug/g (p < 0.01). In cases of diarrhea,
both in patients with hypothyroidism and those with IBS, the
fecal level of calprotectin was higher, amounting to 50.14
(36.17; 64.12) and 67.48 (36.17; 64.12) ug/g, respectively,
(healthy controls — 31.85 (27.97; 31.85) ug/q).

The VSl was higher in patients with hypothyroidism and
diarrhea, scoring 66.0 (61.0; 68.0) points. In patients with
IBS and diarrhea without thyroid dysfunction, it was 58.0
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Table 1. Biochemical markers in patients with intestinal dysfunction and hypothyroidism

Indicator, units of Hypothyroidism Hypothyroidism IBS with constipation IBS with diarrhea Control Group
measurement with diarrhea with constipation (Group 3) (Group 4) (Group 5)
(Group 1) (Group 2)

Calprotectin level, ug/g 2411 7.87 50.14 67.48 31.85
(13.92; 55.12) (7.12; 8.71) (36.17; 64.12) (36.17; 64.12) (27.97; 31.85)
p<0.01 p<0.01 p<001 p<001 p<001
Visceral sensitivity index 66.0 65.0 24.0 58.0 15.0
(61.0; 68.0) (60.0; 69.0) (22.0; 26.0) (54.0; 62.0) (12.0; 18.0)
p<0.05 p<0.05 p<0.05 p<0.05 p<0.05
Cortisol level, nmol/L 305.41 310.625 177.67 211.0 158.0
(270.24; 309.3) (308.440; 337.285) (122.0; 302.6) (205.0; 222.5) (152.5; 167.5)
p<0.05 p<0.05 p<0.05 p<0.05 p<0.05

(54.0; 62.0) points. Meanwhile, the VSI in patients with
constipation due to hypothyroidism was 65.0 (60.0; 69.0) 1
points, while in IBS patients without thyroid dysfunction, it

was 24.0 (22.0; 26.0) points (p < 0.05). In the control group

without gastrointestinal or thyroid pathology, the VS| scored

15.0 (12.0; 18.0) points.

The serum cortisol level in patients with hypothyroidism
and diarrhea was 305.41(270.24; 309.30) nmol/L, whereas
in patients with IBS and diarrhea without thyroid dysfunction,
it was 211.0 (205.0; 222.5) nmol/L. In patients with consti-
pation due to hypothyroidism, the serum cortisol level was
310.625 (308.44; 337.285) nmol/L, while in IBS patients with
constipation, it was 178.0 (172.0; 187.5) nmol/L (in healthy
individuals — 158.0 (152.5; 167.5) nmol/L).

The study has revealed a direct correlation between 5 o o
high levels of visceral sensitivity and cortisol levels in hy- )
pothyroid patients with constipation, as well as an inverse *
correlation in patients with hypothyroidism and diarrhea
(Figs. 1, 2). This indicates possible changes in visceral sen- 5 e
sitivity that may be related to the development of symptoms 48

characteristic of IBS 290 300 310 320 330 340 350 360 370 380
Cortisol

Cortisol: The Visceral Sensitivity Index: r = 0.5309; p = 0.0076
76

The Visceral Sensitivity Index

52

Discussion

Fig. 1. Cortisol levels and visceral sensitivity index in patients with irritable bowel syndrome with

The expression and predominance of both metabolic constipation on the background of hypothyroidism.
and dermatological manifestations in patients with hypo-
thyroidism and constipation are attributed to decreased 2
concentration and sensitivity to thyroid hormones. This may Cortisol: The Visceral Sensitivity Index: r = -0.5481; p = 0.0227
be related to mutations in the MCT8 transporter on cell mem- 76
branes for thyroid hormones, as well as disruptions in their 74 o
metabolism and the synthesis of selenoproteins, including
deiodinases [25]. Additionally, the occurrence of constipa-
tion is facilitated by the prolongation of the first phase of
inter-digestive migrating contractions and the shortening of
phases Il and Ill of this process [26]. The cited study has
also demonstrated that thyroid hormones activated motility
in the upper gastrointestinal tract without involving gastro-
intestinal hormones such as ghrelin, cholecystokinin, and
others. Simultaneously, in hypothyroidism, there has been
a noted shortening of intestinal villi and thickening of the
intestinal wall (muscle layer), leading to reduced intestinal 54
peristalsis [27]. Therefore, in patients with clinical manifes- 5
tations of IBS, thyroid dysfunction, specifically subclinical 50 o
hypothyroidism, may be present [15]. ®

The presence of low-intensity inflammation in the large 240 250 260 270 280 290 300 310 320
intestinal wall is also characteristic of IBS, particularly Cortisol
post-infectious IBS [28]. Chosakai U. C. et al. have also
suggested that inflammation in the intestinal wall may
be one of the pathogenetic mechanisms involved in the
IBS development [29]. However, relationships between

The Visceral Sensitivity Index

56 Q

Fig. 2. Cortisol levels and visceral sensitivity index in patients with irritable bowel syndrome and
diarrhea coexisting with hypothyroidism.
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specific inflammatory markers and IBS subtypes remain
poorly understood and require further investigation [30].
Our data have indicated that in both IBS with diarrhea and
diarrhea associated with hypothyroidism, the calprotectin
level was near the threshold of 50 ug/g, exceeding it only
slightly, with values of 51.67 pg/g in diarrhea associated
with hypothyroidism and 58.2 ug/g in patients with IBS and
diarrhea. The Rome IV consensus recommends checking
thyroid function in cases of diarrhea if hyperthyroidism is
clinically suspected [31]. Although constipation is more
common in hypothyroidism, diarrhea can develop in some
cases, and it may worsen following hormone replacement
therapy [15].

In cases with constipation predominance, the calprotec-
tin level was within the range observed in healthy individuals
(in constipation associated with hypothyroidism) or even
4.2 times (p < 0.05) decreased in IBS with constipation
without thyroid dysfunction. The low calprotectin level in
constipation associated with hypothyroidism, which was
1.35 times lower compared to that in healthy individuals, and
the results in certain IBS subtypes with high sensitivity and
specificity, allow for differentiating the presence or absence
of inflammation in the intestinal wall [32].

Based on the obtained data, it should be concluded that
inflammation does not play a pathogenic role in patients with
hypothyroidism and constipation.

Another component that distinguishes constipation in
hypothyroidism from obstipation in IBS patients is the VSI,
which exceeds that of patients with functional disorders by
2.6 times (p < 0.05). The highest VSI values have been
found in patients with diarrhea both in hypothyroidism
and IBS with diarrhea, respectively, by 4.1 and 3.9 times
(p1,2 < 0.05), which can be explained by a violation of the
small intestinal microbiome.

According to K. Ustianowska et al., changes in the spe-
cies composition of intestinal microorganisms are precisely
what causes chronic visceral pain [34]. The positive effect of
normal microbiota on reducing visceral hypersensitivity, in
particular, Lactobacillus casei, is supported by the research
of T. Takeda et al [35]. At the same time, in experimental
animals, a decrease in plasma corticosterone levels oc-
curred simultaneously. Hypersensitivity of visceral sensory
afferent fibers and changes in the microbial spectrum of
the small intestine with the subsequent development of
gastroenteritis can also be considered as causes of colonic
dysfunction [36].

In patients with hypothyroidism and colonic dysfunc-
tion, an increase in cortisol levels has been observed in
both constipation and diarrhea, with levels rising by 2.1
and 1.9 times, respectively (p < 0.05), with no significant
difference in cortisol levels in inflammatory bowel disease
and a slight (1.3 times) increase in IBD. The interrelation
between hypothyroidism and the hypothalamic-pitui-
tary-adrenal (HPA) axis, and the crucial role of cortisol in
the physiological and cognitive manifestations of hypothy-
roidism, has been examined by other researchers [37]. A
cross-sectional observational study by the authors has
confirmed the correlation between serum cortisol and TSH
and T4 levels in hypothyroidism. Additionally, the authors
have found that patients with severe hypothyroidism had
elevated cortisol concentrations, which might act as a
compensatory mechanism associated with the HPA axis.

Furthermore, in primary hypothyroidism, pituitary hyper-
plasia and excessive secretion of TSH and cortisol can
develop. As a stress hormone, cortisol exacerbates the
clinical manifestations of the disease and probable affects
the state of visceral hypersensitivity [38]. In cases of con-
stipation, regardless of the thyroid gland functional state,
the VSI was significantly lower (by 2.6 times, p < 0.05)
in polycystic ovary syndrome, indicating an insufficient
role of visceral hypersensitivity in the development of this
functional disorder.

The results have shown a direct correlation between
high visceral sensitivity and cortisol levels in cases of con-
stipation in patients with hypothyroidism, and an inverse
correlation in patients with diarrhea. This may indicate
changes in gut functions associated with the develop-
ment of symptoms characteristic of IBS. These findings
highlight the importance of considering visceral sensitivity
when studying gastrointestinal disorders in patients with
hypothyroidism.

The physical and psychological stress perception,
which is most pronounced in diarrhea with hypothyroidism,
probable leads to the activation of ACTH release from the
anterior pituitary, thereby increasing cortisol secretion from
the adrenal cortex. In cases of constipation, cortisol levels
are lower, and this hormonal dysregulation is reliant on
the predominance of symptoms experienced by a patient,
particularly visceral hypersensitivity, which, along with
diarrhea, can activate the HPA axis in the central nervous
system [37].

Thus, in patients with combined hypothyroidism and
diarrhea, fecal calprotectin threshold values, a significantly
higher VSI and blood cortisol levels, correlating with each
other, have been detected. In cases of constipation with
hypothyroidism, these indicators have been found to be
significantly lower, except for cortisol levels, indicating other
mechanisms of this comorbidity development and requiring
further investigation.

Conclusions

1. Visceral hypersensitivity occurs both in cases of
diarrhea with or without hypothyroidism, as well as in
cases of constipation with hypothyroidism, and is some-
what less pronounced in IBS with constipation without
hypothyroidism.

2. Patients with hypothyroidism, regardless of the
presence of constipation or diarrhea, have increased blood
cortisol levels, while in some variants of IBS, they do not
differ significantly from those of healthy individuals.

3. Adirect correlation has been found between a high
degree of visceral hypersensitivity and cortisol levels in hy-
pothyroid patients with constipation and an inverse one —in
hypothyroid patients with diarrhea.

Prospects for further research include examining in-
testinal dysfunction in patients with hypothyroidism as well
as in those with constipation or diarrhea without thyroid
gland dysfunction.
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OpwuriHaAbHI AOCAIAXKEHHS

MporHocTUyHa poAb BUHAUEHHA CUPOBATKOBOI KOHLIEHTPaLLil LIUHKY

B nepeoiry indpeKLjinHoI Aiapei B AiTeH paHHbOrO BiKY

B. B. Meuyrina®*A8¢0 O, B, Ycauosa®*BCPEF

3anopi3bkni AepxaBHUIA MeAMKO-GapMaLEBTUUHUIA YHIBepCUTET, YKpaiHa

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

Merta po6otu - po3pobuTi Moaensb NporHoaysaHHs nepediry iHdekuinHoT giapei (I0) B AiTel paHHLOrO Biky Ha NiACTaBi BUSHAYEHHS!
BMMBY CUPOBATKOBUX KOHLIEHTPALN LMHKY (Zn) Ha KNiHiYHi NOKA3HWKN XBOPUX.

Marepiaau i metoau. [lo focnimkeHHs sanyumnn 99 fiten Bikom Big 1 o 36 micsuis, ski rocnitanisoBaHi 3 AiarHO30M roctpa
KULLKOBA iHCEKLLisi MPOTAroM NepLumx TpboXx Aib Big novaTky xeopobu. BusHavanu piBeHb Zn KpoBi METOAOM KOTIOPUMETPUYHOTO
TecTy. [1ns onpaLoBaHHs JaHWX BUKOpPUCTaNM METOAW HEMapaMeTpUYHOI CTaTUCTVKM, OCKIrNbKM PO3NOZIN NOKasHUKIB He Bigmno-
BifjaB HOPManbHOMY.

[ins BU3HaYeHHs BNMBY CUPOBATKOBMX KOHLIEHTpaLi Zn Ha nepebir I 3acTocyBanu MeTog KopensuiiiHoro aHaniay 3 obuncrneH-
HaM koedilieHTa kopensauii Cnipmena (r). Jani 3giicHunmu perpeciiHuii aHania. Y KoXHOMY BUnaaky obupanu Kpaiumi BapiaHT
PErpeciiHoro PiBHSIHHSI, SIKUIA BU3HAYamnM 3a BENMYMHOL KoedillieHTa aeTepMiHaLlii R2.

Pe3yabTaTit. 3HIKEHHS CMPOBATKOBOI KOHLEHTPaLi Zn BusiBNeHo Y 22 (22,22 %) fiteit i3 rpynu obcTexeHHs. Huabki KOHLEH-
Tpauii Zn KpoBi Ha nepLly Ta TpeTo Aobu nikyBaHHs acolitoBanmncs 3 BiNnbLIOK YACTOTOK PiAKUX BUMOPOXHEHb HA CbOMY
poby rocnitanisauii (r =-0,68 ta r = -0,51 signosigHo, p < 0,05). MobyayBanu Mogenb NapHoi NiHINHOT perpecii, 3rigHo 3 SOt
MOXHa BU3HAYMTW TpUBAniCTb Aiapei y xBopux Ha I, 3Hatoun piBeHb Zn Ha nepLuy Aoby rocnitanisavii. BusisneHy sanexHicts
MOXHa OMMcaTy PIBHSHHAM NapHoi NiHiiHOI perpecii: y = 0,5638x + 10,348, ne y — TpuBanicTb giapei (4i6), X — cupoeaTkoBa
KOHLeHTpaList Zn Ha nepLuy fo6y rocnitanisaii (Mkmons/n). KoediuieHT getepmiHaLii Mogeni ctatucTyHo 3Havywmii R?= 0,5
(p<0,001). BukopucTaBLUM HaBeaEeHe PIBHSHHS, BCTAHOBWIH, LLO NPY CUPOBATKOBIN KOHLEHTpaLii Zn MeHLue Hix 9,8 MKMonb/n
fiapesi TpMBaE noHag 5 AHiB.

BHCHOBKHU. Y KOXHOI M'ATOI AUTUHN BU3HAYeHO AediuuT Zn y KpoBi. SHUKEHHS PIBHSI CMPOBATKOBOI KOHLIEHTPaLii Zn Hukye Big
pethepeHTHIX 3HaYeHb Ha nepLuy JoBy NikyBaHHS BNIMBAa€E Ha TPMUBANICTb AiapeiHoro CUHAPOMY 1 acOLioeTbCS 3 AiapeHnm
CVYHOPOMOM TpuMBanicTio noHag 5 Aib. [ins nporHo3yBaHHS TPUBaNOCTi AiapelHOro CMHAPOMY Y AiTeil paHHbOro Biky HEOBXiaHO
3actocysatv coopmyny: y = 0,5638x + 10,348, ne y — TpuBanicTb fiapei (pi6), x — cMpoBaTkoBa KOHLEHTpaLis Zn Ha nepLuy Aoby
rocnitaniaauii (MKMonb/n).

Katouogi croBa:
iHbeKLiHa piapes,
BipyCHa iHdeKLin,
bakTepianbHa
iHdeKLif, NporHo3,
LMHK, AITW, PaHHii
BiK, GakTopu
PU3MKY.
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Prognostic value of serum zinc concentration determination in young children
during the course of infectious diarrhea

V. V. Pechuhina, 0. V. Usachova

Aim. To develop a model for predicting the course of infectious diarrhea (ID) in young children based on the determination of serum
zinc (Zn) concentration influence on the clinical scores of these patients.

Materials and methods. The study included 99 children aged between 1 and 36 months who were hospitalized with a diagnosis
of acute intestinal infection within the first three days of the disease onset. Serum Zn levels were determined by the colorimetric
method. Non-parametric statistical methods were used to process the obtained data, since the distribution of indicators did not
correspond to the normal one.

A correlation analysis with the Spearman correlation coefficient (r) calculation was used to determine the influence of serum Zn
concentrations on the ID course. A regression analysis then followed selecting the preferred version of the regression equation in
each particular case, ranked according to the value of the determination coefficient R2.

Results. Adecrease in serum Zn concentrations was found in 22 (22.22 %) children of the examined group. Low serum Zn concen-
trations on the 1%t and 3" days of treatment were associated with a higher frequency of loose stools on the 7" day of hospitalization
(r=-0.68 and r =-0.51, respectively; p < 0.05).

We have constructed a pairwise linear regression model according to which the duration of diarrhea in patients with ID can be
determined if the serum Zn level on the 15t hospitalization day is known. The relationship found can be estimated by the paired linear
regression equation: y = 0.5638x + 10.348, where y — is the duration of diarrhea (days), x — is the serum Zn concentration (umol/l)
on the 1%t hospitalization day. The model determination coefficient R?= 0.5 (p < 0.001) was considered statistically significant. From
this equation it follows that diarrhea lasts more than 5 days with a serum Zn concentration below 9.8 pmol/l.

Conclusions. Every fifth child was diagnosed with serum Zn deficiency. Decreased serum Zn concentrations below reference va-
lues on the 1°t day of treatment affected the diarrheal syndrome duration being associated with its period of more than 5 days. To
predict the duration of diarrheal syndrome in young children, the formula y = 0.5638x + 10.348, where y is the duration of diarrhea
(days), x is the serum Zn concentration on the 1 day of hospitalization (umol/l), should be used.
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FoCTpWid racTpOEHTEPUT € NOLUMPEHO npobnemoto B
nefiaTpUYHIn NPaKTULi, CNPUYUHSAE BUCOKY CMEPTHICTD i
3aXBOPIOBAHICTb [iTell, a Takox Mae Hacnigkv ans ocib, siki
3aincHoTb fornsaa. ba binbLue, us npobnema e M'ATot 3a
3HAYYLLICTHO MPUYMHOI0 CMEPTHOCTI AjiTel y BCboMy CBiTi [1].

HesBaxarouu Ha 3Hau4Hi [OCATHEHHS B ranyai caHitapii
Ta NoiH(HOPMOBAHOCTI CYCMiNbHOCTI CUCTEMOK OXOPOHU
3[0pOB’s, AiapenHi 3aXBOPIOBAHHS 3aNMLLIAKTLCS OQHIED
3 MPOBIAHUX NPUYMH rMOBanbHOro TArapst IHEKLINHUX
xBopob [2]. LLlopoky B ycbOMy CBITi peecTpyloTb Maiixe
1,7 mMinbspAa BMNaAKiB 3aXBOPIOBAHHA Ha iHEKLiNHY
diapeto (1), sika € TPeTbOK NPUYNHOK ANTSYOT CMEPTHOCTI
y CBITi MiCNs NepUHaTanbHUX 3aXBOPIOBaHb Ta iH(EKLi
AvxanbHux wnsxis [3]. CmepTHiCTb Big Aiapei Henpono-
PLIMHO BUCOKA Y KpaiHaX i3 HU3bKUM i cepedHiM piBHSMM
aoxopny [4]. Y 2019 poui 3apeectposaHo 370 000 Bunaakis
CMEPTI Bif Aiapei y AiTen BikOM 40 M'ATV POKiB, NepeayciM
y KpaiHax, Lo po3suBaroTbes [5]. Y KkpaiHax i3 HU3bKUM
i cepenHimM piBHAMM [OXOAY Y MINbWOHIB AiTEN LOPOKY
BUHWKaE Tshkka Aiapes, i 6arato XBOpuX BMUpaKTh Bif
3HEBOAHEHHs [6].

Knweynnk mictutb 70-80 % imyHHmx knitvH. Lie cBig-
YWTb NPO TICHWIA 3B’A30K MK KULLEYHWUKOM Ta iIMYHHOIO CUC-
Temoto. MikpobioTa kuLeyHvka Binueae Ha 6iogoCTyrnHICTb
MIKPOENEeMEHTIB, HeODXigHWX ANA LiANbHOCTI opraHismy [7].
Byoyuu BaxnvMBMM MIKpOENEMEHTOM NS JIOAVHU, LIMHK
(Zn) Bepe yyacTb y 6aratbox cpisionoriyHux peakuisx [8,9],
Biflirpa€ BaXINMBY PONb Y perynoBaHHi Pe3nCTEHTHOCTI
OpraHiamy [0 iH(EKUINHUX areHTiB i 3HWKYE PUNK, TK-
KiCTb | TpMBanicTb giapeitHnx 3axsoptoBaHb [10]. HasiTb
HesHauHu gediunt Zn (ZnD) moxe By nos’sa3aHwii i3
AMCYHKLIEID IMYHHOT CMCTEMM Ta 0OMEXEHHSM (hi3nYHOTO
posBuTky [11].

PaHgomisoBaHi KOHTPONbOBaHI OCAIAXKEHHS LWOA0
BUKOpWCTaHHS [06aBOK Zn 3anuLlakTbCst 30/10TUM CTaH-
[apToM 4715 NiaTBEPMKEHHS poni ZnD; 0cobnmBeo akTyarb-
HUMM € Taki enigemionoriyHi JOCMimKeHHs Y kpaiHax, Lo
po3BMBatoTLCA. [okasaHo, Lo AoaaBaHHs Zn i nepoparnb-
Ha perigpaTauis cTanu ctaHgapToM MeaWyHoT A0NOMOru
nig Yac NikyBaHHA fiapeiiHuxX 3aXBOPoBaHb Y AiTel BikOM
[0 m'atv pokis [12]. [loBeaeHo, Lo nepopasbHe BBEAEHHS
PiAMHK (3 BUKOPUCTAHHAM PO34YWHY ANS nepopanbHoi
perigpartadii) paTye QuTaYi XWTTS, ane He BNNMBae Ha
TpuBanicTb Yacy, NpoTAroM SIKOro AiTv MatkoTb Jiapeto.
[onasaHHst Zn MOXe JOMOMOrTW CKOPOTUTU TPUBAMICTb i
TSOKKICTb fjiapei, @ 0Txxe Mae JoAaTKOBY Nepesary nepeq
nepopansHOK perigpatauietd LWoAo 3HWKEHHS AUTAYOi
CMepTHOCTI [6].

ZnD pgyxe NOLMPeHWA Y Manopo3BUHEHNX KpaiHax,
LU0 NPU3BOANUTb [0 3HAYHOTO TAraps iHGEKLIHNX 3axBo-
ptoBaHb, 0COONMBO Y ManeHbkVX AiTel. BctaHoBneHo, 1wo
BOHM MatoTb NiABULLIEHN pU3KK po3BUTKY ZnD Yepes BUCOKi
notpebu B nepioa weuakoro pocty [13]. Juwe y kinbkox
LOCRIIKEHHAX NOBIAOMASNN NPO PiBEHb MOLUMPEHOCTI
ZnD y 300p0oBMX «ManeHbKuX AiTei» y 3axigHuX kpaiHax
i3 BUCOKuM piBHeM goxopy — 0-60 % [14].

Y pocTynHiin dhaxosiit nitepatypi € nuwe Hebarato
npaLib, NPUCBAYEHNX NPOrHOCTUYHNUM chakTopam nepebiry
Iy piTen paHHbOro BiKky. Tak, 3rigHo 3 pesynsratamu of-
HOrO 3 AOCRMKEHb, 3HAOUM KOHLIEHTPALLil0 NpOnioHOBOI
KucnoTu y chekanisix Ym 3Ha4eHHs aHaepobHOTO iHAEKCY Ha
Zpyry —TpeTio fobu nepebiry potasipycHOT iHeKLi, MoxHa

BM3HAYMTL IMOBIpPHY TPUBAmICTb AiapeiiHoro CUHAPOMY B
AiTen Bikom 1-24 micaui [15].

Bepyun po yBarv Baxnuey ponb 3abesneyeHocTi Zn
ANs AiTel paHHbOro BiKy, Lo xBopi Ha I[, BBaxaemo 3a
J0LUinbHe BUBYMTM NOTO NPOTHOCTUYHY POrib.

MeTta po6otu

Po3pobuti Mogenb nporHo3yBaHHs nepebiry iHdeKuiiHoi
Jiapei y AiTen paHHbOro BiKy Ha MiACTaBi BUSHAYEHHS
BMMVBY CMPOBATKOBUX KOHLEHTPAL/ LMHKY Ha KMiHiYHi
MOKa3HUKY XBOPWIX.

Marepianu i MeToAM AOCAIAXKEHHA

[o BiZKPUTOro NPOCNEKTUBHOMO AOCTILKEHHS 3amnyyYeHo
99 piteit BikoM Bif 1 Ao 36 MicaALiB, AKi rocniTani3oBaHi
a0 KHIM «ObnacHa iHgekuiHa kniHivHa nikapHs» 30P
(m. 3anopixksi) 3 OiarHO30M rocTpa KULLKOBa iHGeKUis
NPOTArOM NepLUMX TPbOX A6 BiA novatky XBopobu. Kpim
3aranbHOKMIHIYHUX JOCTIMKEHb Y XBOpUX Bpanm KpoB Ha
nepLwy, TpeTio, M'ATy fo6wW rocnitanisavii Ans BU3HAYEHHs!
PiBHS Zn KPOBIi. 3QiICHUNM AMHAMIYHE CMOCTEPEXEHHS
3 BU3HAYEHHSAM KMiHIYHUX O3HAK Ha MepLLy, TPETHo, MATY,
CbOMY 1061 NniKyBaHHS.

Y CTpyKTypi 3a BikoM nepeBaxamu gitv 13-36 wmics-
uiB xuTTA — 68 (68,69 %), XBOpUX ApYroro nispiyys — 24
(24,24 %), piten Bikom Big 1 go 5 micauis — 7 (7,07 %). Y
CTPYKTYpi 3a CTaTTIo NepeBaxanu xnonunku — 73 (73,7 %).
BcraHoBwnv, Lo YacTille AiarHoCTyBany BipyCcHY TioNorio
3axBOptoBaHHs (puc. 1).

PiBeHb Zn BW3HauMnNM METOLOM KOMOPUMETPUYHOMO
Tecty 3 5-6pom-PAPS, 3acTocysanu Tect-cuctemy Global
Scientific. Pesynsraty, Wwo ogepxanu, nopiBHanu 3 pe-
(hepeHTHMM 3HAYEHHSIMK BiAMOBIAHOMO MOKa3sHMKa, Lo
HaBeZeHi B iHCTpyKuii oo TecT-cuctemmn —63,8-110,0 mkr/an
(9,8-16,6 Mkmonb/n).

[ns cTaTCTUYHOrO OMpaLtoBaHHsA JaHUX Yy mporpa-
mi Microsoft Excel 2010 ccopmoBaHo 6a3y paHux, Ha
OCHOBI KOI 3AiNCHIOBaNM aHanis pesynerartis. Bukopu-
cranv nporpamy Statistica for Windows 13 (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J). Cnoyatky BM3HauYMmu
XapakTep po3noginy AaHux 3a gonomorow W-kputepito
Shapiro-Wilk (HynboBy rinoTe3y npo HopManbHiCTb
posnoginy Bigkuganu npu p < 0,05). BeraHosunu, wo
po3nogin MokasHWKiB He BiAMOBiAaB HOPManbHOMY,
TOMY [ns onpaLloBaHHs JaHWX 3acTocyBanu MeToau
HenapaMeTpUYHOI CTaTUCTVKW. [INs OLiHIOBaHHS BNNUBY
CMPOBATKOBWX KOHLIEHTpaLii Zn Ha nepebir iHeKLinHOT
Ziapei BU3HauMnM KopensvuiHi B3aeMO3B’A3KW, BUKOPU-
cTanu MeTog KOpensuinHoro aHaniay 3 o64ynmcneHHsaM
koediuieHTa kopensuii CnipmeHa (r). BignosigHo 4o Lboro
aHaniy, po3pobneHo rpagadito koediuieHTa kopensuii:
r < 0,3 — cnabka sanexHictb; r = 0,3 < p < 0,7 — nomipHa
3anexHicTb; r 2 0,7 — cunbHa 3anexHictb. Hagani, B pasi
BUSIBNEHHS LOCTOBIPHWX KOPENSLiNHNX 3B’A3KIB, BUKOHA-
NW perpecinHuin aHanis, 3okpema 3actocyBanu niHinHy
perpecito 3 064YNCNEHHSIM napameTpiB MogeNi METOLOM
HaiMeHLINX KBaapaTiB. Y KOXHOMY Bunagky obupanu
KpaLLuii BapiaHT perpeciiHoro piBHAHHS, SKWIA BU3HaYanm
3a BenuuuHo KoediljieHTa aeTepmiHaLii R2. PiBHSHHS
perpecii Manu Burnsay = a + b x x, ae y — nepenbayysa-
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HE 3HaYeHHS 3aneXHOI 3MIHHOI, X — PakTU4HE 3HaYEHHS
HesanexHoi 3MiHHOI (NpeaukTopa), a Ta b — koediljieHTn
(koHCTaHTK).

Pe3yabtati

3a pesynbratamut KONOPUMETPUYHOTO TECTY BCTAHOBWMM
3HKEHHS CMPOBATKOBOI KOHLIEHTPaLi Zn'y 22 06CTEXEHNX
AiTeit paHHLOrO BiKY (22,22 %).

AHani3 KopensLiiH1X B3aeMo3B’a3kiB (mabsi. 1) noka-
3aB, L0 AOCTOBIPHO CUPOBATKOBWI PiBEHb ZN KPOBI AiTen
paHHbLOTO BiKY, SIKi XBOpI Ha |[1, BNNMBaB Ha XapakTepucTuky
JiapeiHoro CMHAPOMY Ta He MaB BIMBY Ha 4acToTy, TpUBa-
nicTb BrtoBaHHS i MMXOMaHKW. Tak, HU3bKi KOHLEHTpaLi Zn
KpOBi Ha NepLLy Ta TpeTko fobw NikyBaHHS acoLitoBanmcs 3
6iNbLLO YaCcTOTOO PiAKMUX BUMOPOXHEHb Ha CbOMY J00Y
rocnitanisauii (r = -0,68 Ta r = -0,51 signosigHo, p < 0,05).
3HauyLLWii BNINMB Ha 3arasbHy TPUBAnICTb AjapeiHoro CuH-
[POMY MaB HI3bKUI BMICT Zn KpoBi B Ae6toTi XBOpoby — Ha
nepuwy o6y nikysanHs (r = -0,53, p < 0,05).

OTxe, y pesynbTaTi KOpPensuinHOro aHanisy He
BCTQHOBWNM 3B’S3KiB, KPiM BNAMBY PiBHA CUPOBATKOBOI
KOHUeHTpauii Zn Ha TpuBanicTb AiapelHOro CUHAPOMY.
Lle cTano npuynHOI0 BUKOHAHHS perpeciinHoro aHanisy
[NS OLHIOBAHHS BNNMBY KOHLEHTPaLi Zn KpoBi B AebroTi
XBOpPOOY Ha TpMBanicTb AiapenHoro cuHapomy. Mobyaysanu
MOA€enb NapHOi NiHINHOI perpecii, 3a SKO MOXHa BU3Ha-
4nTV TPMBANICTb fiapei y xBopux Ha I, 3Hatoum piseHb Zn
Ha nepy goby rocnitanisauii (puc. 2).

BusiBneHy 3anexHicTb MOXHa ONWUCATK PiBHSHHAM
mapHoi niHinHoi perpecii: y = 0,5638x + 10,348, ge y —
TpuBanicTb Aiapei (bi6), x — cMpoBaTKoBa KOHLIEHTpaLLis
Zn Ha nepLuy AoBy rocnitanizayii (Mkmons/n). KoedilieHt
JeTepMiHalii Moaeni cTaTUcTMYHO 3Hauywmin R? = 0,5,
(p <0,001).

BukopucTaBlun Le piBHSHHSA, BCTAHOBWMN, LLO NpU
CMPOBATKOBIA KOHLEHTPaLji Zn MeHLwe Hix 9,8 MkMonb/n
(HaHWKYe pedpepeHTHe 3HaYEHHS) Aiapest TPUBAE NoHaL
5 OHiB.

06roBopeHHA

[iapeiiHnin CHOPOM 3anWLLIAETbCS OCHOBHOK MPUYMHOKD
OUTSY0I CMEPTHOCTI Npy IHGEKLINHMX racTpoeHTepUTax.
3aBasiku CcBOEYacHii opanbHin peragpatauii Bganocs
BPSATYBaTW MINbAOHN AWUTSYNX XMTTIB, NPOTEe BOHA He
BMMBAE Ha TPMBANICTb OCHOBHWX CUMMTOMIB XBOpobu [16].
AKTyarnbH1M 3an1LIaETbCs MUTaHHS LLOAO NPOrHO3YBaHHS
nepebiry I y AiTen i3 BU3HAYEHHSM YMHHWKIB TPUBaNoro
30epeXeHHs! CUMNTOMIB.

Y pesynbrati AOCIMKEHD BUSBUMM iCTOTHUA BNMMB
ZnD Ha nepe6ir 10 [6,10]. Mig yac Haworo JOCHimKeHHS,
X04a 1 He BCTAHOBMWIM JOCTOBIPHMX 3B'A3KiB CUPOBATKOBOI
KOHLeHTpaLii Zn y aebioTi XxBopobu 3 TprBanicTto 6noBoTn
Ta NigBULLEHHS TemnepaTypu Tina, BUSBUNW BipOTigHWA
3BOPOTHUI KOPENALiHWIA 3B’A30K CEPEAHbOI CUII MixX
piBHem Zn kpoBi B AebtoTi xBOpoOu Ta TpuBanicTio diapen-
Horo cuHapomy. LLe y 2016 poui nokasaHo porb AofaBaHHs
Zn npw IO y piten [17]. Tak, y pesynbtaTti MeTaaHanisy
33 pocnimkeHb BUSIBNEHO, WO O0AATKOBE BBEAEHHS Zn,
iMOBIpHO, CKOpOYYE CEepefHI0 TpUBanicTb Aiapei Marxe
Ha 16 roauH [6].

Tabauusa 1. KopensuiitHi B3aeEMO3B'si3kM CUPOBATKOBOI KOHLEHTPALLT ZNn i KNiHIYHWX
nposiBiB iH(DEKLIHOI Aiapei B AiTel paHHbOrO Biky

Zn1, Zn 2, Zn 3,
MKMOnb/n MKMOnb/n MKMoOnb/n

YacTorta pigkmx Mepwa goba -0,06 0,02 -0,48
BUNOPOXKHEHD, TpeTs Aoba 0,04 0,09 0,06
pasu Ha poby
[Tsta noba -0,13 0,05 0,11
Cboma f06a -0,68* -0,51* -0,17
TpuBanicTb fiapei, aHi -0,53* -0,35 -0,04
Yacrota 6rioBaHHs, Mepwa goba 0,06 0,10 0,01
pasu Ha noby Tpers noba -0,06 -0,02 0,1
[Tsita po6a 0,08 -0,12 -0,16
Cboma foba -0,03 0,051 0,02
TpvBanicTb 6rtoBaHHs, AHi -0,006 0,04 0,12
MigBrLLEHHS Mepuwa goba -0,10 0,04 -0,10
Temneparypu Tina, °C - Tperg no6a -0,02 0,08 -0,20
M'ata poba -0,03 -0,05 -0,17
Cboma foba -0,03 0,01 -0,015
TpuBanicTb, AHi -0,04 0,02 -0,14

*! BOCTOBIPHI KopensLiiiHi B3aemo3B'siaku (p < 0,05); Zn 1: cpoBaTKOBA KOHLEHTPALS LHKY B NEPLLMIA
[eHb NikyBaHHs; Zn 2: CMpOBaTKOBA KOHLIEHTPAList LIMHKY Y TPETi AeHb NikyBaHHS; Zn 3: cupoBaTkoBa
KOHLIEHTPAL|ist LIMHKY B M'STWIA ieHb NiKyBaHHS.

1

2,02 %
2,02 % 5,05 %
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® HEBCTaHOBNEHa
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m p/B+alB

p/B + H/B +alB
m GakTepianbHa
30,30 %

Puc. 1. ETionoriyha cTpykTypa iHeKuiliHOT Aiapei AiTeit paHHboro Biky (n = 99), 3anyyeHux [o
[0CHifKeHHs. p/B: poTaBipycHa iHekLisi; H/B: HopoBIpycHa; alB: acTpoBipycHa.
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CvpoBaTkoBa KOHLEHTpaLis Zn Ha nepluy Aoby rocnitanisalii, MKMonb/n

Puc. 2. 3anexHicTb TpyBanocTi fiapeliHoro CMHAPOMY Bif CMPOBATKOBOI KOHLIEHTPALi Zn Ha nepLuy
no6y rocnitanizauii (Mkmonb/n).
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Pe3ynbrati ocTaHHix JOCTiMKeHb CBigYaTh TaKOX Npo
3B'30K TshKKOCTI nepebiry I 3 cMpoBaTKoBO KOHLIEHTPa-
uieto Zn. Tak, BOCNIAHVKM BUSIBUIMW, LLO B NALIEHTIB i3 HN3b-
KM piBHEM Zn 'y cMpoBaTLii KpOBI ICTOTHO BULLIMIA MOKa3HUK
gerigparauii [18]. Kpim Toro, KinbKicTb AiTelt i3 Tpysanum
6rtoBaHHAM (>24 roguH) 3HauHo GinbLua y i rpyni. Pazom
i3 TUM, FPYNK iCTOTHO He BiAPI3HANMCA 3a TPUBANICTIO Aiaper;
Ui faHi y Hawomy AOCTIMKEHHI He MigTBEPAKEHO.

Ha BigMiHy Big pe3yrnbraris, ki ogepxanu, y 30icHeHo-
My B IHAiT LOCTimKeHHI He BUSIBNEHO 3B'S3KY MiX TPUBANICTHO
Aiapei Ta piBHeM Zn y cupoBaTLi KPOBi AiTei paHHBOrO BiKy
[19]. Y ny6nikawii A. E. Eskander et al. nokasaHo 3HauyLLy
HeraTuBHY KOpenaLito Mix piBHem Zn 'y cypoBaTLi KpoBi Ta
OLiHKOIO AerigpaTaLii, TpusanicTto rocnitanisavii (p < 0,05)
[20]. Y pesynbraTti gocnimkeHb, WO 3aiAcHeHi B HA[T Ta
TaH3anii, BU3Haumnm BNnuB piBHA Zn KpOBi Ha YacToTy Ta
TpuBanictb GntoBOT, BCTAHOBUNM TaKOX, LLUO AiapeiHuii
CUHAPOM He MaB 3MiH [21]. Pasom i3 TuM, € AaHi, Lo cBia-
yaTb MPO CKOPOYEHHS TPUBANOCTI AjapeiHOro CUHAPOMY Ha
1,5 AHA y pasi gogaBaHHi MikpoenemeHTiB [22].

HeaBarkatoum Ha NeBHi MPOTUPIYYS LLOAO BMMBY CUPO-
BaTKOBOI KOHLIEHTPALLii ZNn Ha piHi KniHivHi cumntomu I, BCi
aBTOPU CTBEPIXKYHOTb, LLIO HELOCTATHICTb LibOro Mikpoene-
MEHTAa BNIIMBAE Ha TSHKKICTb i TpMBaniCTb XBOpoby. Lli Tean
MiOTBEPIKEHO | 3@ pesynsTaTamut HALLIOMO JOCHIMKEHHS.

BucHOBKH

1. 'Y KOXHOI M'ATOI AMTUHM PaHHBLOTO BIKY, Sika XBOpa
Ha iHeKLinHY diapeto, BUABMEHO AediLT LMHKY B KPOBI.

2. 3MEHLUEHHs1 CMPOBATKOBOI KOHLEHTpaLii LIUHKY
HIKYe 3a pedepeHTHi MokasHUKkM Ha mepLuy [oBy niky-
BaHHS rOCTPOI KULLKOBOI iH(DEKLIii BNnMBae Ha TpUBanicTb
JiapeiHoro CHAPOMY B AITEN PaHHBOTO BiKy, aCOLETLCS
3 [liapeiiH1M CYHAPOMOM TpuBanicTio noHag 5 aib.

3. KoHueHTpaLjto c1poBaTKoOBOro LMHKY B AebtoTi
iH(peKUiHOT Ajapel MOXHa BUKOpWUCTATU ANs NPOrHo3y-
BaHHS TPMBanocCTi AiaperHoro CUHAPOMY B AiTEN paH-
HbOro BiKy. [ins Lboro HeobxigHo 3actocysaT hopmyny:
y = 0,5638x + 10,348, ne y — TpuBanicTb giapei (mib),
X — CWUPOBATKOBA KOHLIEHTPALIf LyHKY Ha neply Aoy
rocnitanisaii (MKkMonb/n).

MepcneKTBM NOAAABLUMX AOCAIAKEHb MOMAraTh Y
BMPOBaAXEHHI HOBUX iH(OpPMaTUBHUX NabopaTopHUX
NpeauKTOopIB TpyBanoro nepebiry rocTpoi KMLLKOBOI iHdeK-
uii B AiTe# paHHbOro Biky. Lie aactb 3mory nporHosysaTu
nepebir xBopobu Ta iHAMBIAYanisyBaTV Nigxig A0 BEAEHHS
TaKuX XBOPUX.
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06rpyHTYBaHHA Ta BTIACHHA B KAIHIYHY NPAKTUKY MOAEAi MyALTUMOAAAbHOI
3araAbHol aHecTe3il nia Yac NAaHOBOro KecapeBoro PoO3TUHY

A. A. Napanko®*12ABCDF I A A3t06a®2AEF

MprBaTHE NIANPUEMCTBO «MeAUHUI LIEHTP «MaTh Ta AnTUHA», M. KKiB, YkpaiHa, 2HaLlioHaAbHWIA yHIBEPCUTET OXOPOHM 3A0POB’A YKpaiHu
imeHi M. A\. Wynuka, m. Kunis
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F - ocTatouHe 3aTBEPAXEHHS CTaTTi
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3aranbHa aHecTesist nig Yac kecapeBoro PO3TUHY € aHECTESiEl0 pe3epBy; Liel MeTO, 3aCTOCOBYHOTb, KON HepoaKcianbHi pis-
HOBWAW aHecTesii npoTunokasaHi. CymapHa YacTota 3acTocyBaHHs CTaHoBUTL Maike 20 % Big yCix aHecTesin. [loci y MeanyHiin
MpaKTULi HeMaE EAVHOTO NPOTOKOIY 3MINCHEHHS 3aranbHOi aHeCTe3ii B akyLIepCbKVX NaLieHTiB. BusHayeHo ABi ronoBHi HEBUPILLEHI
npobnemu 3aranbHoi aHeCTesii Nif Yac kecapeBoro PO3THHY: BUNaAKOBE 30epeeHHs CBIAOMOCTI NALEHTKM Mig Yac onepaTMBHOMO
BTpyYaHHs (1:670 BunagkiB) Ta BUpaxeHa HePOeHAOKPUHHA BiANOBiAb OpraHiaMy Ha XipypridHy TpaBmy.

Merta po60TH - 34iiCHUTY NOPIBHSIIbHE OLIHIOBAHHS €ChEKTUBHOCTI 3BUYANHOT METOAMKI TOTambHOI BHYTPILLHEOBEHHOT aHecTesii
3i LUTYYHOO BEHTUNALIEIO NereHb i MyNbTUMOAANbBHOI 3ararnbHoi aHecTesil.

Marepianu i meToaw. Mpoananiaysanu 60 BUNaakie NnaHOBKX kecapeBux PO3TUHIB. NaLieHTOK paHLOMHO NOZINMAM Ha ABI rpynn
no 30 oci6. XiHkv nepLuoi rpynu OTPUMYBANM CTaHAAPTHY TOTanbHY BHYTPILHBOBEHHY aHECTESItO 3i LUTYYHOK BEHTUIISILIEID
nereHb. Y Apyriii rpyni BUKOPUCTOBYBANM MynbTUMOAANbHY aHeCTesilo 3 JOAaBaHHAM a'toBaHTIB — BHYTPILUIHLOBEHHNX hopm
napauetamony (1000 mr) Ta knoHiguny (100 mkr), BBegeHnx 3a 30 xBunuH 4o onepadii. MNepionepauiiHnii MOHITOPUHT 3AINCHANN
3a pekoMeHAaaLisMn AMepuKkaHChbKOI acoliallii aHecTesionoriB i3 40AATKOBMM KOHTporem GicnekTpanbHoro iHaekcy Ta piBHIB
CTpec-iHaykoBaHmx cybCTaHLii (rmoko3a, kopTuson). AHanis nepenbadvaB OLiHIOBAHHS CTaHy HOBOHAPOMKEHWX 3a LUKaNow
Anrap, JocnigKeHHs rasiB MynoBKUHHOI KPOBI, OLLiHIOBAHHS MicnsionepawiiHoro nepiofy Ta 3a0BONEHOCTI NaLEHTOK aHeCTESiel0.
[ns ctatncTuyHoro aHaniay 3actocyBanm ABobiYHWIA t-kpuTepili CTblofeHTa; AKLLIO PO3NOAin AaHKX He BiAMnoBigas HOpMarnbHOMY,
Bukopuctanu U-kputepin ManHa—BiTHI.

Pe3yAbTatn. He BUSIBUNW CTAaTUCTUYHO 3HAYYLLMX BiMIHHOCTE ABOX rpyn 3a BUXIAHUMY cepeaHiMu nokasHukamu (p > 0,05). Ha
BCiX eTanax JOCMiMKEHHs MiX rpynamu chikCyBanm CTaTUCTUYHO 3HadyLLy pisHuuto (p < 0,001) 3a nokasHukamu 3annaHoBaHOTO
MOHITOPWHIY: CepeaHiM apTepianbHUM TUCKOM, YaCTOTOK CepLEBNX CKOPOYEHb, BicnekTpanbHM iHgekcoM, 6anamm 3a LKanow
Anrap Ha 1i 5 xBunuHax, 3a napameTpamu ra3oBoro cknagy nyrnoBUHHOT BEHO3HOI KPOBI, PIBHAIMM [TIOKO3M Ta KOPTU30STy Nnasmm
KpoBi. BCcTaHOBMEHO Takox, Lo kpaluum 6yB nepebir nicnsionepaliiHoro nepioy y nawiexTis i3 rpynu 2, p-value <0,001 (yac ak-
TUBI3aLlii, nepeBefeHHs nauieHTiB i3 BAIT, 3agoBoneHicTb aHecTesieto). Kpalwi nokasHuky 3adhikcoBaHo B rpyni MymnsTUMoZanbHOI
3aranbHoi aHecTesii (rpyna 2).

BucHoBKu. 3rigHO 3 pesynsTataMy JOCHIMKEHHS, MyNbTUMOAAnbHa 3ararnbHa aHecTesis 3 40AaBaHHAM af 'toBaHTIB (KMOHIAWH,
aueTamiHobeH) y nepiog A0 HApOMKEHHS AWTWHW Nif Yac NNaHoBOro KeCcapeBOro PO3TUHY Mae CTAaTUCTUYHO NiATBEPMKEH
nepeBary Hap CTaHAAPTHOK METOAVKOIO 3ararbHoi aHecTesii. 3acTocyBaHHs MymnbTUMOLANBHOI aHeCTesii cipusie NOMiNLIEHH!O
cTabinbHOCTI reMOAMHAMIKW, 3HKEHHIO CTPEC-IHAYKOBaHOI BiANOBIi opraHiamy, 3abe3neyeHHH0 KpaLLoro CTaHy HOBOHAPOKEHNX
i CKOPOYEHHIO TPVUBAMOCTI NiCNS0NepaLiiHOro BiGHOBNEHHS.

Keywords:

general anesthesia,
total intravenous
anesthesia,
respiration,
artificial, caesarean
section, clonidine,
paracetamol.
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Justification and implementation of the multimodal general anesthesia model
for elective cesarean section into clinical practice

A. A. Padalko, H. A. Dziuba

General anesthesia for cesarean section serves as a reserve method and is used in cases when neuraxial anesthesia is contrain-
dicated. Its total usage frequency accounts for approximately 20 % of all anesthetic techniques. Today, in medical practice, there
is no unified general anesthesia protocol for obstetric patients. There are two main unresolved issues of general anesthesia for
cesarean section: accidental awareness in patients during surgery (1:670 cases) and a manifest neuro-endocrine stress response
of the body to surgical trauma.

Aim. To comparatively assess the efficacy of the conventional total intravenous anesthesia technique with mechanical ventilation
and multimodal general anesthesia.

Materials and methods. In total, 60 cases of elective cesarean sections were analyzed. Patients were randomized into two groups
of 30 individuals each. Group 1 (control group) received standard total intravenous anesthesia with mechanical ventilation. Group
2 (study group) received multimodal general anesthesia with additional adjuvants, including intravenous forms of paracetamol
(1000 mg) and clonidine (100 pg), administered 30 minutes prior to surgery. Perioperative monitoring was carried out according
to the recommendations of the American Association of Anesthesiologists with additional control of the bispectral index and levels
of stress-induced substances (glucose, cortisol). The analysis included the newborn assessment on the Apgar scale, the mea-
surement of umbilical cord blood gases, the evaluation of postoperative recovery and maternal satisfaction with anesthesia. For
statistical analysis, unpaired two-tailed Student’s t-test was used to compare differences between normally distributed data and
the Mann—Whitney U-test — when data were not normally distributed.
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Results. Mean baseline characteristics have shown no statistically significant differences between the two groups (p > 0.05). At
all planned stages of the scientific work, statistically significant differences (p < 0.001) were found in the examined indicators be-
tween the two groups: mean arterial pressure; heart rate; bispectral index; Apgar scores at 1 and 5 minutes; umbilical cord blood
gas composition; blood glucose and cortisol levels. It has been noted that the postoperative period was better in Group 2 patients
(p <0.001): patient recovery time, length of intensive care unit stay, patient satisfaction with anesthesia).

Conclusions. Based on the results obtained, multimodal general anesthesia with adjuvants such as clonidine and acetaminophen
administered prior to elective cesarean sections provides statistically significant advantages over the standard method of general
anesthesia. The multimodal general anesthesia approach allows to improve the stability of hemodynamics, reduce the stress-in-
duced response, ensure a better condition of newborns and quicker postoperative recovery.

KecapiB po3TuH — 0VH i3 HAMOLLMPEHILUKX Pi3HOBWAIB Nia-
HOBWX OMepaTUBHUX BTPyYaHb y BcboMy CBiTi [1]. PaxiBui
BcecBiTHLOI OpraHisaLlii 0XOpOHM 300POB’St ONTUMAsbHOK
BBaXalOTb YaCTOTY KecapeBoro po3TuHy Ha pieHi 10-15 %
Bif 3aranbHoi KinbKOCTi nonoris. BogHoyac y CBiTi BU3Hava-
10Tb CTIlKy TEHAEHLIIO 40 36iMbLUEHHS KiNbKOCTi BUNaZKiB
TaKOro XipypriYHoro BTpy4aHHs. Y Aeskux kpaiHax yactota
KecapeBoro po3TuHy nepesuiuye 50 % [2].

Kecapis po3TvH kapanHarbHO BigpisHAETHCSA Bif, iHLLIMX
XipypriuHuX BTpyYaHb TUM, LLO Ail CKNafgoBUX ONepaTMBHOMO
BTPYYaHHS 3a3HaloTb Bigpasy [Ba OpraHiamu. 30moTum
CTaHOapTOM aHecTe3ionorivyHoro 3abeaneyeHHs nig yac
onepaLii Lboro pisHoBMAay € cybapaxHoiganbHa aHecTesist
[3]. Ooci HeMae koHCeHCycy LLOAO «ifeanbHOi» YacToTu
3AiMCHEHHA 3aranbHoOi aHecTesii Ans KecapeBoro PO3THHY,
[OMyCTUMOIO BBaXatoTb YacToty Ao 20 % Bunagkis Big
3aranbHoI KilbKOCTI Takux onepaLiii, ane BoHa Bapiloe B
pi3HUX kpaiHax [4].

[lo ocHOBHMX HeaoNiKiB 3aranbHOI aHeCTesii B akyLLep-
CTBi Hanexartb BUCOKA YaCTOTa BUHUKHEHHS BUMAAKOBOMO
30epesxeHHs CBiQOMOCTI Mig Yac onepaT BHOMO BTPYyYaH-
HS Ta BMpaxeHa remoayHaMiyHa peakuis opraHiamy Ha
XipypriuHy Tpaemy. Lli acnektu acouitoloTbCs 3i 3Ha4YHM
PU3UKOM PO3BUTKY HECMIPUSATIIMBUX HACMIAKIB | ANs MaTepi,
i Ans nnoaa. HassaHi Heaoniku NoB’s3aHi 3 0cobNMBOCTAMM
BUKOHaHHS aHecTe3ii Ta ¢isionoriYHMMm 3miHamu opraHiamy
BariTHuX [5,6].

HepocTatHin MeHemKxMeHT Gornto nig Yac kecapeBoro
PO3TWHY Ta B nicnsonepaLinHoMy nepiodi € O4Hie 3 oc-
HOBHUX MPUYMH CY[0BWX NO30BIB LLOAO Nikapcbkoi Hepba-
NoCTi B aKyLLepChkilt aHecTesionorii, 3a faHnmu 3 Benukoi
Bputanii (20 %) [7].

LLle ogHa akTyanbHa npobnema cy4yacHoi Meguum-
HWM — TaK 3BaHa epa onioigHoi naHaemii. BukopucTaHHs
HapKOTUYHUX aHanbreTVKiB NoB’'A3aHe 3 pu3nKom opmy-
BaHHS XPOHIYHOI HAPKOTWUYHOI 3aNEXHOCTI, SKa, 3rigHo 3i
CTaTUCTUYHUMU AaHUMK, BUHVKaE Y 8 % nauieHTiB nicns
cTauioHapHoro nikyBaHHs. Linm obrpyHToBaHa TeHaeHLis
[0 MiHimi3aLii 3aCTOCYBaHHS HAPKOTUYHWX aHaNbreTUKIB,
AKLLO Lie MOXuBoO [8,9].

MeTa po6otu

3ifiCHUTM MOpIBHANbHE OLiHIOBAHHS €OEKTUBHOCTI 3BM-
YaliHOi METOAMKN TOTamNbHOI BHYTPILUIHBOBEHHOI aHeCTesii
3i WTYYHOK BEHTUMALIE NereHb i MynbTUMoganbHoT
3aranbHoi aHecTesii.

Marepianu i MeToAH AOCAIAKEHHA

Y 2021-2023 pokax Ha 6a3i Kuiscbkoro obnacHoro nepu-
HaTanbHOro LiEeHTpY npoaHanisysanu 60 Bunagkis nnaHo-

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

BOrO KECapeBOro PO3TWHY, LU0 BMKOHAHE Mif 3arasibHo
aHecTesieto. [JocnimKeHHS CXBanNeHO eTUYHUM KOMITETOM
HaLjioHanbHoro yHiBepcuUTeTy OXOpPOHU 300pOB’S YKpaiHu
imeni M. J1. Wynmuka (npotokon Ne 12 Big 29.11.2021 p.).
YCi naujieHTkn Hagamu McbMOoBY iHGHOPMOBaHY 3rodly Ha
yyacTb Y JOCHImKEHHI.

[o pocnimkeHHs 3anyyani BariTHUX, SKUM 34iACHUNM
3aranbHy aHecTesito Ans nnaHoBOro KeCapeBoro PO3TUHY
Ta KOTpi HaAanM NMCbMOBY 3rOfY Ha y4acTb, OLiHKa iXHbOMO
isnyHoro cratycy 3a Lukano AMepukaHcbKoi acouiaLli
aHectesionoris — 2. Kputepii BUKIIOYEHHS 3 AOCRimKeH-
HS — YPreHTHUIA KecapiB PO3TUH, AiarHOCTOBaHI CynyTHi
3axBOPIOBaHHA (rinepToHiYHa xBopoba, LyKpoBuii aiaber,
npeeknamncisi, cepuesa HefoCTaTHICTL TOLO), BULLA 3a
[ONyCTUMY iHTpaonepaLiiiHa KpoBOBTpaTa (NepeanexaHHs
nnaueHT, 6aratonnigHa BariTHICTb, NeioMioMa MaTku
TOLLO), BUSIBMEHI NOPYLLIEHHS PUTMY Ta NPOBIAHOCTI CepLs
(cuHycoBa bpaavkapgisi, briokaam), BUXigHa apTepiansHa
rinOTeHsis, HasBHICTb NPOTUNOKAa3aHb [0 3aCTOCYBaHHS
npenaparis, L0 BUKOPUCTAHO Mif Yac AOCTiMKEHHS (anep-
riYHi peakwyii ToLLo), BiaMOBa Bif, y4acTi 3 Oyb-AKnX NPUYMH.
lMavjeHTok paHAOMHO noginunu Ha Asi rpynu. PaHgomisa-
LLil0 XIHOK 3AINCHUNKM MICAs 3anyvyeHHs A0 AOCHIMKEHHS
METOLOM KOHBEPTIB.

JlabopatopHi 06cTexeHHs BrkoHan Ha 6a3i KHIM «Ku-
iBCbKMIA MicbkuiA nonorosuid ByamHok Ne 6» BUKOHaB4OTO
opraHy Kuiscbkoi micbkoi pagn (KMOA). CnipobiTHukm
nabopatopii He Bynu NoiHOPMOBaHI LLOAO NPU3HAYEHHS
rpyn gocnimkerHs. MauieHtn Ta nikapi, 6Gpanu yyactb y
pocnimkeHHi, He Bynu o6isHari Npo po3nogin 3a rpynamu.

Y nauieHTok rpynn 1 (n = 30) 3aCTOCOBaHO PyTWUHHY
METOAWMKY 3aranbHOi aHecTesil. [HAYKLis B aHeCTesito: Ke-
TamiH (0,8 mr/kr, B cepeaHbomy — 50 Mr), TioneHTan HaTpiio
(5 mr/kr); miopenakcauis: atpakypiit (10 % pospaxyHkoBoi
[031), cykcameToHivi (1,5 mr/kr). 1icrnst HApOMKEHHS AUTUHN:
TioneHTan Harpito (100-200 mr koxHi 15-20 xB), keTamiH
(0,8 wmr/kr, B cepegHbomy — 50 Mr ogHOPa30B0), heHTaHIn
(HaBaHTaXxyBanbHa f03a — 5 MKI/KT, MigTpUMyBanbHa 4o3a
— 100 mkr koxHi 15-20 xB), atpakypiym (0,5 mr/kr — pos-
paxyHKoBa [03a).

XKiHkam rpynn 2 (n = 30) 3aCTOCOBAHO MyNLTUMOAAITBHY
METOAMKY 3aranbHoi aHecTesii: 3a 30 XBUMMH [0 NNAHOBOMO
ornepaTMBHOTO BTPYYaHHS BHYTPILUHBOBEHHO BBOAUMM
auetamiHodbeH (1 1) Ta knoHiguH (1,5 MKr/kr, y cepeaHbo-
my — 100 mkr). [HOyKUiS B aHecTesito, NigTpUMKa aHecTesii
Ta Miopenakcajis — 3a Takol Camoto CXEMOIO, LUO i B rpymi
1. 3a HeobxigHOCTI nepeabaunnu nornubneHHs aHecTesii
LUMSIXOM BBeAEHHSI JoAaTkoBUX pakuiiHux Gontocis
TionenTany Hatpito 1 % (100 mr) Ta peHTaniny (100 mkr).

MNicnsonepauiiHy aHanresito 34INCHANM 3@ CXEMOHD:
BHYTPILLUHbOBEHHE BBEAEHHS aLeTaMiHoeHy B 03i 1 1
KOXHI 6 roguH (MakcMansHo — 10 4 r Ha oy, BianosigHoO
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Ao rpadiky), aekcketonpodery 50 Mr koxHi 8 roguH (3a
rpaciikom); i3 nopanbLUM NEPEXOAOM Ha nepoparbHi
¢hopmm npenaparti. 3a HeobXigHOCTI (3a NokasaHHsMW)
BHYTPILLHEOM'30B0 BBOAUIN MOPIH Y A03i 10 M.

MpoxigHICTb AuXanbHMX WnsxiB 3abesnevyeHo 3a
METOAMKOK LUBMAKOI NOCMIAOBHOI iHAYKUI Ta iHTyGaLlii.
LLITy4Hy BEHTUNSALLiIO NEereHb BUKOHAMM 3a AOMOMOTOK) pec-
nipatopa AEONMED VG 70 y pexuMi, KOHTPONbOBaHOMY
3a 06’emMoMm, 3acTocyBany napameTpu, Lo 3abe3neunnu
HOPMOBEHTUNSALLHO.

IHTpaonepaLiiH1in MOHITOPUHT NepeabadaB KOHTPOIb
TaKuX MOKA3HWKIB, SIK HEIHBA3WBHWIA apTepianbHWUA TUCK,
nynbc, YacTota cepuesux ckopodeHb (YCC), Temnepa-
Typa Tina, HaCu4eHHs KucHeM kaninapHoi kposi (SpO,);
BMKOHanu enekTpokappiorpadito, kanHomertpito (EtCO,).
Kpim Toro, Bu3Hauunu rmubuHy aHecTesii 3a 4OMOMOIO
6icnekTpansHoro iHaekcy (Bispectral Index, BIS). Ons
MOHITOPUHTY BUKOPUCTaHO BaraToKOMMOHEHTHUIA MOHITOP
naujenTa Philips Efficia CM 100 (Philips Healthcare, CLUA)
Ta CUCTEMY MOHITOPUHTY MnbuHM aHecTesii BIS VIEW™
(Aspect Medical Systems, CLLA).

[1igroToBKy NawjieHTiB 4O ONepaTUBHOrO BTPYYaHHs Ta
nepionepavifnHiin MEHeIXXMEHT 3MINCHUNW BiBNOBIAHO A0
CyYacHUX pekomeHAauin LWo[o paHHbOro BifHOBMEHHS
nicnst kecapesoro po3tuHy (Enhanced Recovery After
Cesarean, ERAC) Ta ctangapriB, 3atBepmKkeHux AMepu-
KaHCbKOK acoLjaujeto aHecTtesionoris (American Society
of Anesthesiologists, ASA) [10].

Mig yac gocnimkeHHs 3AiIVCHUMI KOMMMEKCHUIA MOHITO-
PVIHI, CNIPSIMOBAHMIA Ha 3abe3ne4eHHs HaNeXHOro KOHTPONO
3a CTaHOM MaLieHTiB i HOBOHAPOMKEHMX Y nepionepaLiv-
HoMmy nepiogi. MoHITOpuHT nepenbayas oLiHIBaHHS reMo-
AVNHaMIYHNX NOKa3HWKIB, SK-0T apTepianbHui Tuek i YCC, a
TaKOX rMBUHM aHecTesii (Ha nepeadayeHux eTanax 4ocrni-
IkeHHs1). KoHTpornoBanu MetaborivHi nokasHuku CTpecy,
30Kpema piBHi MMIOKO3M KPOBI Ta KOPTU30MY, Y TPbOX YACOBUX
TOYKax: 40 NOYaTKy ONEpPaTUBHOIO BTPYYaHHS!, Y MOMEHT
HapOMKEHHS AUTUHM Ta Micns 3aBepLUeHHs onepauii. Y
nicnsionepaLiiHoMy nepioai OLiHoBanM iHTEHCHBHICTb 60-
NbOBOTO CUHZPOMY 32 HYMEPUYHOK PEATUHIOBOKO LLIKAMOK
(NRS), a Takox BM3HaUMNM Yac akTvBi3aLlii NaLieHTiB i ix
nepeBeeHHs 3 BiaAiNeHHs iHTEHCBHOI Tepanil.

[Ina BU3HAYEHHS LIBMOKOCTI BiAHOBMNEHHS NaLieHTIB
nicns aHecTesii BU3HaYMnu piBeHb NOCTHAPKO3HOI cepallii
3a wkanamu Aldrete i Ramsey. Kpim Toro, Ans gocnimkeHHs
MOXIMBOTO BNIMBY aHECTESiT Ta ONepaTUBHOTO BTPYYaHHS
Ha KOTHITUBHI yHKLUiT 3acTocyBanu KopoTky Lwikany ovj-
HIOBaHHS ncyxiyHoro ctaHy (MMSE). Yci iHTpaonepaujiiHi
[1031 aHeCTeTUKIB Ta OnioigHMX Npenaparis obpaxyeanu
1 NOPIBHSANM.

HoBoHapomKeHWx OLjHtoBanu 3a Lukanow Anrap Ha
11 5 XBUNMHAX XUTTS, a TAKOX AOCNIONIN ra3oBUI cKnag,
MyNOBMHHOI BEHO3HOI KPOBI.

Y npoueci AOCMiMKEHHA ABOX NALEHTOK BUKMHOYEHO
yepes HenepeabadyBaHe PO3LLMPEHHS ONepPaTUBHOIO BTPY-
YaHHS (KOHCepBaTMBHA MiOMeKTOMis, BicLeponis). Kencu
NauieHTiB, KM 3LINCHUNIM MOHITOPUHT, Ta iXHi AaHi, Wo
CTaTUCTUYHO OMpaLiioBany, NOBHICTHO BiANOBiAanM Mogerni
[OCHiIKEHHS.

CTaTnCTMYHO 3HauyLLa pisHULSA Mix rpynamu gochi-
[DKEHHS 3a BIKOM, IHOEKCOM Macu Tina, TepMiHOM BariT-
HocTi, 06’eMOM KPOBOBTpATM, TPMBANICTIO ONEPaTUBHOMO

BTPYYaHHs! Ta YacoBMUMM Nnepiofamu HAPOMKEHHS! ANTUHU
He Bu3HaveHa (p-value >0,05). IHTpaonepaujiiHi Yacosi
iHTEpBanW HapPOMKEHHS AUTUHM BIANOBIAANM pedepeHT-
HVM. 3a AaHUMK HAaYKOBOI NiTepaTypu, ONMYCTUMUMM € Taki
NOKa3HVKY: iHAYKLIS — HAPOMKEHHS AUTUHW — [0 10 XBUMKH;
pO3pi3 MaTKN — HAPOMKEHHS AUTUHN — 40 3 XBUNuUH [11,12].

3ayBaxuMOo, LU0 B YCiX NALEHTIB SKICHWI | KiNbKICHUIA
cKnag iHTpaonepauiiHol iHdY3iiHOI nporpamu He MaB
[OCTOBIPHWX BiAMIHHOCTEWA.

Mig yac cTaTMCTUYHOTO aHanidy BU3HAYMNK pPo3noain
faHux 3a Tectom Lanipo—Binka. Hagani ans nopiBHsHHA
He3anexHX rpyn 3acTocyBanu i napameTpuyHi (t-kputepin
CrblogeHTa), i HenapameTpuyHi (U-kputepiit MaHHa—BiTHi)
METOAM 3anexHo Big poanoginy aaHux. CTaTUCTUYHO
pesynbTaTtyt onpawiBanu 3a AOMOMOroK NiLEH3INHNX
nporpamHux nakertis: IBM SPSS Statistics 27 (epcist
27.0.1) Ta Microsoft Office Excel 2019 (Bepcist 2305, 36ipka
16.0.1.16501.20074). YcepeaHeHi BENMUYMHM NOKA3HMKIB
HaBe[eHO 3anexHO BiJ BU3HAYEHOTO PO3NOAINY KifbKICHUX
3MiHHWX: AN HopMarbHoro po3noginy — M + SD, cepeaHe
apudmetnyHe (M) £ ctaHgapTHe BigxunerHs (SD); skiwo
pO3MOAiN AaHWX He BiAnoBidaB 3akoHy HOPMarnbHOCTI, —
Q,5,,~Me-Q,, ,, megiana (Me), 25 % (Q,s,,) i 75 % (Q4.,)
KBapTWIi. BigMiHHOCTi BU3HaYanm CTaTMCTUYHO 3HaYYLLMMK
npu p-value <0,05.

Pe3yabTati

PeaynbTtati OUiHIOBaHHS MOKA3HUKIB reMOAMHaMIKL Ta
MDKrPYNOBOTo MOPIBHSHHA HAaBEAEHO Ha puc. 1, 2.

3rigHo 3 pesynbratamut JOCRIMKEHHS (puc. 1), BUXIaHi
MOKa3HUKV CEpeaHbOro apTepianbHOro TUCKY CTaTUCTUYHO
BIpOriAHO He Bigpi3HANMcs y rpynax nauieHTok (p = 0,62).
Opnwak y nepioai nicns iHTy6auii Tpaxei / Ha novatky one-
pauii MK rpynamy BCTaHOBMEHA CTAaTUCTUYHO 3HavyLla
pi3HMLSA 32 3MiHOK CepedHbOro apTepianbHOro TUCKY
(p <0,001). Tak, y rpyni 1 uei nokasHuk 36inbLUMBCA Ha
20,4 Mm pT. cT., @ B rpyni 2 — Ha 9,4 Mm pT. cT. CTatncTuy-
HO 3Hayywwa pisHuug (p < 0,001) 3a 3MiHOO CepeaHbOro
apTepianbHOro TUCKY MiX rpynamu BU3HaveHa 1 Ha eTani
HapOMKEHHS AUTUHW: Y rpyni 1 cepeaHin apTepianbHUN TUCK
MigBULLMBCS Ha 7,2 MM PT. CT., @ y rpyni 2 — Ha 5,2 MM pT. CT.
Hapani guHamika piBHIB cepeHbOro apTepianbHOro TUCKY B
naLlieHTOK i3 rpyn AOCAIAXEHHS TaKOX CTAaTUCTUYHO 3HaYY-
LLIO BiApi3HANACs — HUXYi MOKa3HMKM 3adhiKCOBaHO B rpyni 2
(p<0,001). OTxe, BCTAHOBMMW, LLIO NOKA3HUKM CEPEaHBOr0
apTepianbHOro TUCKY B rpyni 1 BULL, HiX Y rpyni 2 Ha BCiX
eTanax JocnimkeHHs (puc. 1).

3a gaHumu, WO HaBedeHi Ha puc. 2, BUXiOHI cepemHi
nokasHukn YCC y rpynax LOCMIAXEHHS He manwn cTa-
TUCTWUYHO 3HaYyLwmx BigmiHHocTen (p = 0,69). Hapani
rpynu NawieHToK CTAaTUCTUYHO AOCTOBIPHO BiAPI3HANNCS
(p < 0,001) 3a 3miHamn YCC, nounHatoum 3 nepiogy iHTY-
Gauii Tpaxei / Ha noyartky onepadii. B ubomy nepiogi YCC
y rpyni 1 36inbumnacs Ha 17,1 ya./xs, a B rpyni 2 — Ha 8,7
yA./xB. Ha eTani Burny4eHHs HOBOHapOYKEHOTO CTaTUCTYHO
3HauyLwa pisHuus (p < 0,001) cepenHix nokasHukiB 3BinbLLK-
1acs NopiBHSHO 3 nonepeaHiM NepiofgoM; HUXYI MOKa3HUKM
BCTaHOBIEHO Y rpyni 2. HaitcyTTegiwwe 30inbiueHHs YCC B
060X rpynax 3adikcoBaHO Ha eTani HapOMKEHHS AUTUHN
(MopiBHSHO 3 BUXiZHUMY NOKa3HKkamu), y cepeaHsomy YCC
36inbLyBanacs Ha 29,7 ya./xB y rpyni 1iHa 13,7 yo./xB y
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Puc. 1. [lnHamika 3miH cepeaHboro
apTepianbHOro TUCKY Yy rpynax Ha
pi3HMX eTanax JOCHimKEHHS.

[aHi HaBegeHo sik M £ SD;
ETan gocnigxeHns 1:

3a 10 XBUMMH B0 onepaTUBHOrO
BTPYYaHHS!;

ETan gocnigxeHns 2:

nicns iHTy6aji Tpaxei / noyatok
onepaLii;

ETan gocnigxeHns 3:
BUITy4EHHS HOBOHAPOLKEHOTO;
ETan gocnigxeHns 4:

20 xB nicns BUNYYEHHS AUTUHY;
ETan gocnigxeHns 5:
3aKiH4eHHs onepauii (3a 5 X8 fo
3aBEPLUEHHS).

Puc. 2. [lnHamika 3MiH 4actoTtu
CepLieBMX CKOPOUEHD Y rpynax Ha
pi3HUX eTanax AOCNiMKEHHS.

[ani HaBegeHo sk M + SD;
ETan gocnigkeHHs 1:

3a 10 XBUNMH [0 OnepaTUBHOrO
BTPYYaHHS;

ETan gocnigkeHHs 2:

nicns iHTy6aii Tpaxei / noyatok
onepaLlii;

ETan gocnigxeHHs 3:
BUIYYEHHS! HOBOHAPOMPKEHOTO;
ETan gocnigkeHHs 4:

20 XB nicns BUMYYEHHS AUTUHN;
ETan gocnigxkeHHs 5:
3aKiH4eHHs onepaiii (3a 5 xB Ao
33BEpLUEHHS).

Puc. 3. [luHamika 3amiH
6GicnekTpanbHoro iHAEKCY y rpynax
Ha pi3HUX eTanax AOCHiMKEHHS.

[aHi HaBegeHo sik M £ SD;
ETan gocnigxeHns 1:

3a 10 XBUMH B0 onepaTUBHOrO
BTPYYaHHS!;

ETan gocnigxeHns 2:

nicns iHTy6aji Tpaxei / noyatok
onepaLi;

ETan gocnigxeHns 3:
BUITy4EHHS HOBOHAPOLKEHOTO;
ETan gocnigxeHns 4:

20 xB nicns BUNYYEHHS AUTUHY;
ETan gocnigxeHHs 5:
3aKiH4eHHs onepauii (3a 5 xB o
3aBEPLUEHHS]).

ISSN 2306-4145  http://zmj.zsmu.edu.ua

59



Original research

Tabauus 1. MNopiBHsiNbHa XxapakTEPUCTHKa CTaHy HOBOHAPOMKEHNX

OuiHka 3a wkanoto Anrap, 6an AHani3 rasis nynoBMHHOI KPOBi (BEHO3HUI 3pa3okK)

e el o

Mpyna 1 83106 91+05 7,33+0,04 4043 29+4
Q,,-Me-Q,,, 8-8-9 9-9-9,25 7,30-7,33-7,36 38-40-42 26,7-28,0-32,0
Mpyna 2 92406 94:05 7,38+0,02 36526 35421
Q,,,-Me-Q,,., 9-9-10 9-9-10 7,36-7,38-7,40 34,0-36,0-38,2 35,0-36,0-36,5
p-value <0,001 0,035 <0,001 <0,001 <0,001

Tabauusa 2. MNopiBHANbHA XapakTeprucTuka AMHaMIKv CTpec-iHAykoBaHWX cybcTaHLin

m Inioko3a nnasma KpoBi, MMonb/n KopTuson nnasma KpoBi, HMonb/n
wacowwinepo 1+ [ [ [ > s

pyna 1 4,76 £0,12 580+0,27 6,30 £0,20 700,10 + 11,00 922,40+ 11,2 952,40 + 11,20

Q5 ~Me-Q,;,, 4,7-4,7-4,8 5,6-5,7-5,9 6,00-6,15-6,22 696,7-700,5-705,7 918,0-922,0-925,2 944,7-954,0-958,7
Ipyna 2 4,72+0,14 512+0,19 5,80+0,08 701,80 £7,60 750,50 + 35,20 802,40 + 26,20

Q5o Me-Qq., 4,60-4,72-4,80 5,0-5,1-5,2 5,7-5,8-5,9 698,0-701,0-705,7 729,5-742,0-760,2 791,5-796,0-808,5
p-value 0,098 <0,001 <0,001 0,64 <0,001 <0,001

Yacoswii nepiog 1: 3a 10 XB1nMH [0 onepaT1BHOrO BTPYYaHHs; YacoBuil nepiop 2: BITy4eHHS HOBOHapOmkeHoro; Yacoswii nepioa 3: 3akiHYeHHs onepalii (3a 5 XB 40 3aBepLUEHHS).
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rpyni 2. Hapani pisHuug amiH YCC y rpynax gocnimkeHHs
BignoBigana nonepeaHin CTaTUCTUYHO 3HaYYLLN TeHOEHLT:
rpyna 1 > rpyna 2 (p < 0,001). OTxe, BCTaHOBMIW, LLO MO-
kasHukn YCC y rpyni 1 BuLLi, HX Yy rpyni 2 Ha BCix eTanax
JOCTimKeHHs (puc. 2).

Ockinbkn ogHUM i3 KaTacTpodiuHMX yCKNaaHeHb 3a-
ranbHOI aHecTesii Nif Yac kecapeBoro PO3THHY € BUNaAKOBE
30epekeHHs CBIAOMOCTI NaLjieHTa NPOTAroM OnepaTuBHOM
BTPYYaHHS, TO HEBI'EMHOIO CKITa0BOI IHTpaonepaLiiHoro
MOHITOPUHTY Mae OyTW KOHTponb mMubnHM aHectesii. Mig
Yyac HaLoro JOCNIMKEHHS BU3HAYanu GicnekTpanbHui
iHoeke (BIS), noro auHamiky B rpynax JOCTiMKEHHs Ta
NOPIBHSNBHMI aHani3 HaBEAEHO Ha puc. 3.

BcTaHoBunuM, Wo BuXigHI cepeaHi nokasHuku 6i-
CMeKTPpanbHOro iHAEKCY y rpynax AOCMIMKEHHsS He Manu
CTaTUCTUYHO 3HaYyLWmx BigmiHHocTen (p = 0,87). Mepuui
BigmiHHoCTi (p < 0,001) mix rpynamm 3a GicnekTpansHum
iHaexkcom 3adhikcoBaHo Ha eTani iHTy6aLji Tpaxei/ Ha noyart-
Ky onepauii. Tak, cepeaHiii piBeHb BIS y rpyni 1 ctaHoBVB
49,9 + 3,0, a B rpyni 2 — 47,4 £ 1,5. Hagani MOHITOpUHT
nokasas, LU0 Ha eTani HapomkeHHs AnTuHK BIS y rpyni 1
nepesuLlysas 60,0, nepesuLLyi041 PEeKOMEHOOBaHWI Mo-
KasHuK. Y rpyni 2 BIS BignoBigas 4onycTMMUM 3HAYEHHSIM,
cranosmB 57,9 + 0,8. Lii BIAMIHHOCTI CTAaTUCTUYHO 3HAYYLL
(p<0,001). Haganiy rpynax gocnimkeHHs He 3acikcoBaHo
BIS noHap 60,0. BigminHocTi BIS y rpynax Bignosiganu
BCTAHOBMEHI TeHAEHLUIi iHWWX 3MiH, CTAaTUCTUYHO 3Ha-
yywi — rpyna 1 > rpyna 2 (p < 0,001). 3asHaunmo, BIS y
rpyni 1 BALLMIA, HX Y rpyni 2 Ha BCIX eTanax AOCTiMKEHHS,
BIAMIHHOCTI CTATUCTUYHO 3HauyLLi — p-value <0,001 (puc. 3).

HaBegeHi 3MiHM nokasHukiB remoguHamiku Ta BIS
MOSICHIOEMO aHaNTETUYHUMK, CEAATUBHUMM Ta reMOAMHA-
Miko-cTabinisyBanbHAMW BNacTUBOCTAMU af'lOBaHTIB, siki
BWKOPWCTaHi NiA Yac AoCnimpkeHHs (rpyna 2). 3asHaunmo,
LLI0 Ha BCiX eTanax JOCnimKeHHs He 3adpikcoBaHi enisoan
rinoTeHsii, 6paaukapaii, apuTMii U1 HagMipHOI FMGMHM
aHecresii. Lle Moxe cBig4nTi Npo BUCOKMIA piBeHb Ge3neku
3aCTOCOBAHWX afl0BaHTIB — KIOHIAVHY Ta napaveTamony.

Matoun Ha MeTi JOCHigKEHHS BNIMBY METOAMK 3a-
ranbHOI aHecTesii Ha CTaH HOBOHAPOMKEHUX, 34INCHUNN
MOHITOPUHT OLHKW HOBOHAPOMKEHMX 3a LUKanow Anrap

Ta aHania rasiB NynoBWHHOI KPOBI. MMOPIBHANBHUIA aHani3
CTaHy HOBOHAPOMKEHNX Y rpynax AOCHifKEeHHst HaBeeHO
B mabnuui 1.

Pesynbratv nopiBHANBHOMO aHanidy cBigyaTb Npo Ha-
SIBHICTb CTATUCTUYHO 3HaYYLLWMX BiAMIHHOCTEN 32 OLHKOI0
CTaHy HOBOHAPOMXEHMX 3a LKarnow Anrap Mix ABoma
rpynamu i Ha NepLLin, | Ha MATIA XBUNWHI XWTTS. Tak, oLjiHKa
HOBOHAPOMKEHNX rpynu 1 Ha NepLUil XBUMWHI XWUTTS CTa-
Hosuna 8,3 + 0,6 6ana, rpynun 2 - 9,2 + 0,6 6ana. PisHuus
3a Banamm Mix rpynamm ctaHosuna 0,9, BigMiHHOCTI CTa-
TUCTNYHO 3HaYyLwi (p < 0,001). OuiHka HOBOHAPOMKEHNX
rpynu 1 Ha M'siTi XBUNKHI XuTTa cTaHoBuna 9,1 + 0,5
6ana, rpymm 2 — 9,4 + 0,5 6ana, BiZMIiHHOCTI CTAaTUCTUYHO
3Hauywi (p = 0,035).

Kpim TOro, BCTaHOBWNW CTAaTUCTUYHO 3HAYYLLi BiAMiH-
HOCTi M rpynamu 1 i 2 3a nokasHuKamy ra3oBoro ckragy
BEHO3HOI MynoBWHHOI KPOBi. Tak, pH BEHO3HOI MynOBUHHOT
kposi y rpyni 1 cTaHoBuMB y cepenHbomy 7,33 + 0,04, y
rpyni 2 - 7,38 + 0,02 (p < 0,001). Kpim Toro, pCO, (nap-
LianbHWii TUCK BYrnekucnoro rasy) y rpyni 1 ctaHoBMB
40,0+ 3,0 mm pr. CT., @B rpyni 2 — 36,5 £ 2,6 MM pT. CT., pi3-
H1ug — 3,5 Mm pr. cT. (p < 0,001). LWogo pO, (napuiansHuii
TUCK KUCHIO) BUSIBUINW: Y TPYNi 1 CepenHe 3Ha4eHHs CTaHo-
B1no 29,0 £ 4,0 mm pr. cT., y rpyni 2 — 35,4 £ 2,1 Mm pT. CT,,
pi3Huus — 6,4 MM pT. cT. (p < 0,001).

Omxe, pesynbraTi nokasanu CTaTUCTUYHO 3HauyLLi
BIiMIHHOCTI MiX rpynoto 1 i 2 3a OLjHKOI0 CTaHy HOBOHa-
POIKEeHUX 3a LKanolo Anrap, a TakoX 3a MokasHUKamu
ra3oBOro cknapgy BEHO3HOI MynoBUHHOI kpoBi. Lie cBiaunTb
Mpo KpaLLyin CTaH HOBOHAPOMKEHNX i3 rpynu 2 (mabn. 1).
[vHamiky 3MiH OLHKM HOBOHAPOMKEHUX NOSICHIOEMO TUM,
LU0 Y nauieHTiB rpynu 1 3adhikcoBaHO BULLY iHTpaonepaLinHi
MOKa3HUKY reMOAMHAMIKW, SiKi MOXYTb CMIPUYMHSTY Morip-
LUEHHS MaTKOBO-NNaLEHTapHOro KpoBOTOKY [13].

[ns ouiH0BaHHS BNIMBY METOAVK 3aranbHOi aHecTesii,
LLIO BMBYas, Ha EKCTPECito CTPEC-iHAYKOBaHWX CybCTaHLin
BW3HAYMIV NIIa3MOBI PIBHI rM1tOKO3Y Ta KOPTM30ITY Ha 3anna-
HOBaHMWX eTanax [OCTiMKEHHs. Pesynbratit MixXrpynosoro
MOPIBHANBHOTO MOHITOPUHTY CTPEC-iHAYKOBaHMX CyOCTaHLN
Ha pi3HMX eTanax nepionepaviiHoro nepiody HaBeLeHo B
mabnuyj 2.
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Y metaaHanisi A. Prete et al. nokasaHo: guHamika 3miH
nepionepavinHoi NnasMoBOi KOHLEHTPaLii FMoKo3u Ta Kop-
TM30MY € HafiHUM, NepeBipEeHNM MapKepOM CTPECOPHOT
BiANOBIAi OpraHiaMy Ha onepaLiiHy TpaBMy, LLO 3anexuTb
BiZ, 0cOBNMBOCTEN MaLieHTa, XipypriYHoro BTpyYaHHs 1
aHecTesionoriYHoro MeHemkmeHTy [14]. 3rigHo 3 pesyrnb-
TaTamu 6aratbox AOCHiMKEHb, 6a30BMIA NIA3MOBWIA PiBEHD
KOPTW30My Mif Yac BariTHOCTI NiABULLYETbCS B 2-3 pasu
3anexHo Big Tpumectpy [15].

BcraHoBunn, WO rpynn JOCRIgXEHHS CTATUCTUYHO
BipOrigHO He BiApI3HANMCS 3a BUXiQHUMW CepeaHiMu no-
Ka3HWKamu CTpec-iHaykoBaHux cybcTaHLiin. Ha etani Buny-
YeHHsI Nrofa KOHLEHTpalList GIoXiMIYHNX CTPEC-HAYKOBaHNX
cy6CTaHLUin nigsuLmMnacs B naieHTok obox rpyn. 3okpema,
MIOBULLIEHHS TIOKO3M Nas3Mu KpoBi y rpyni 1 cTaHoBuno
1,04 mmonb/n (cepeaHe 3HaveHHs — 5,80 + 0,27 mmone/n),
a B rpyni 2 — 0,40 mmonb/n (CepeaHE 3HAYEHHS —
5,12 + 0,19 mmonb/n). PidHnLS Mix rpynamu CTaTuCTUYHO
3Hauywwa (p < 0,001). Y rpyni 1 3achikcoBaHO MiABULLEHHS
PiBHS KOPTW30My NNasmu KpoBi — Ha 222,3 HMonb/n (ce-
penHin piBeHb — 922,4 + 11,2 Hmonb/n), y rpyni 2 — Ha
48,7 Hmonb/N (cepepHin piBeHb — 750,5 + 35,2 HMonb/n).
PiaHnus mix rpynamu ctatuctuyHo goctosipHa (p < 0,001).

Ha erani 3aBepLUEeHHs OnepaTUBHOTO BTPYYaHHS TeH-
[eHLUs LLoAo AvHaMiku BioXiMIYHMX MapKepiB CTpecy Mana
nogibHuiA 1O MonepeaHLOro eTany xapakTtep. Tak, BU3Ha-
YWY NIBBULLEHHS TIHOKO3M Mia3mMun KpoBi: y rpymi 1 — Ha
1,54 mmonb/n (cepeaHe 3HaveHHs — 6,30 £ 0,20 mmonb/n),
a B rpyni 2 — Ha 1,08 mmonb/n (cepefHe 3HAYEHHS
- 5,80 £ 0,08 Mmonb/n). PizHuLs cTaTUCTUYHO 3Ha-
yywa (p < 0,001). MigBNLLEHHS CMPOBATKOBOIO PiBHSA
kopTu3ony y rpyni 1 craHoBuna 251,3 HMonb/n (cepepHin
piBeHb —952,4 + 11,2 umonb/n), y rpyni 2 — 100,2 HMonb/n
(cepepHin piseHb —802,4 + 26,2 HMonb/n). BigMiHHOCTI Mix
rpynamu ctatucTudHo foctosipHi (p < 0,001).

OTxe, BUSIBUNK: MIABULLEHHS MNTA3MOBUX KOHLIEHTPALi
6ioxiMiYHMX CTpec-iHaykoBaHUX cybCTaHLji iCTOTHiWe y
rpyni 1. Lle Moxe cBigunTh npo GinbLunii CTpec-npoTeKTop-
HWiA ecpekT aHecTesionoriyHoro 3abe3neyeHHs B rpyni 2
(mabn. 2).

Mg yac gocnimxeHHs npoaHaniayBanu CTPYKTYpy BuY-
KOPUCTaHNX aHECTE3IoNOriYHMX Npenaparie, NOPIBHANbHA
XapaKTepuCTHKa HaBeeHa Ha puc. 4.

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

803,3 £ 66,8

10,0 8,3

Ipyna 2

BcraHoBunu, WO 403K aHECTE3IoNOrYHMX Npenaparis
(dbeHTaHin, TioneHTan HaTpito Ta MopdiH) CyTTERO BinbLUi
B rpyni 1 nopiBHsHO 3 rpynoto 2. Tak, cepeaHs Ao3a deH-
TaHiny 0,005 % y rpyni 1 ctaHoBuna 643,3 + 50,4 mkr; Le
Ha 63,3 mkr 6inbLue, Hix y rpyni 2 (580,0 + 61,0 mkr). Pis-
HWLSA cTaTUCTMYHO 3Havywwa (p < 0,001). LWopo TioneHTany
Hatpito 1 %, To y rpyni 1 3acTtocoaHo 873,3 + 58,3 wmr;
Lie nepeBuLLyBaro rnokasHuk rpynu 2 Ha 70,0 mr (803,3 +
66,8 mr). BigMiHHOCTi TakoX CTaTUCTUYHO AOCTOBIPHi
(p < 0,001). NicnsionepauinHo B rpyni 1 cepedHst go3a
mopdiHy rigpoxnopuay 1 % cranosuna 10,0 mr; ioro
3acrocosyBany 3a nokazanHamu y 100,0 % sunagkis. Y
rpyni 2 cepefHs Ao3a CTaHoBWNa 8,3 Mr, 11010 BUKopucTanu
y 83,3 % Bunagkis. Pi3Huusa 3a notpeboto BUKOpUCTaHHS
CTaTUCTUYHO 3Havywwa (p = 0,02).

Omxe, 3a AaHUMK, LLO HaBedeHi Ha puc. 4, nauieHTu
rpynu 1 noTpebyBanu BinbLUnX [O3 aHECTETVKIB. IMOBIpHO,
Lie NOB’'I3aHO 3 TWM, L0 B 3aranbHOMPUIHATIA MeToauLi
3aranbHoi aHecTesii Hemae af'toBaHTiB. Y rpyni 2 BUKopu-
CTaHHS KNOHiAUHY Ta napaetamornty, 6epyyu 4o yBar ixHin
aHanreTUYHWIA, CedaTUBHWA | NOTEHLIKOBaNbHUI ehekTy,
CMPUANO 3HWKEHHK [03 OCHOBHMX aHECTE3iONOriYHNX
npenapari i 3MEHLLIEHHIO PU3NKY BUHWUKHEHHS IMOBIPHIX
YCKIMaaHEHb.

Mg yac HaykoBoi PO6OTM 3AINCHNMN TAKOX KOHTPOIb
i MOPIBHSAMNBHWIA aHani3 KI4YOBMX KOMMOHEHTIB nepebiry
nepionepavinHoro nepiogy. BctaHoBunu, Lo rpynu focni-
IPKEHHS! CTAaTUCTUYHO 3HAYYLLIO He BiZPI3HANNCA 3@ TakuMu
MoKasHMKaMK, SIK YacoBWA MPOMDKOK A0 [OCSATHEHHS 9
6anis 3a wkanoto Aldrete (p = 0,3), owjiHKa 32 HyMEPNYHOIO
PEVITUHIOBOHO LLKAO OLiHIOBaHHS Bonto nicns onepauii
(p = 0,26), oujHka 3a wkanoto Ramsey Ha etani Hagxo-
[KEeHHS [0 BiAAiNeHHs aHecTes3ionorii Ta iHTEHCUBHOI
Tepanii (BAIT) (p = 0,5); ouiHka 3a LWwkanow Ramsey Ha
etani nepesogy 3 BAIT (p = 1), TecTyBaHHs 3@ KOPOTKOHO
LUKasoH OLiHtoBaHHs ncuxivHoro cratycy (Mini Mental State
Examination) 3a 1 roguHy go onepadii (p = 0,45), TectyBaH-
HS1 3@ KOPOTKOHO LUKArIOK OLiHIOBAHHS! MCUXIYHOTO CTaTycy
(Mini Mental State Examination) Ha eTani nepeBeneHHs 3
BAIT (p = 0,37).

BusHauunu, Wo 3actocyBaHHA MynbTUMOLAMNbHOI
3aranbHOi aHecTesii CTaTUCTUYHO 3HaYYLLO He BnnvBano
Ha piBeHb 6ONbLOBMX Big4YyTTIB 32 HYMEPUYHOK peii-
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TMHIOBOK LUKANOK OLiHIOBaHHA Gonto nicnsi onepadii,
NocTaHeCcTETUYHE BiAHOBIIEHHS NALEHTIB 3a LUKanow
Aldrete (4acoBwit NpoMixok Jo AocsrHeHHs 9 Ganis), He
30inbLLUyBano NOCTHapKO3HY 3anuLLKOBY CeaaLiio (Likana
Ramsey) Ta He BNnMBano Ha KOrHiTWBHI GoyHKLUii naLieHTiB
(kopoTka LKana OuiHoBaHHA ncuxivyHoro cratycy, Mini
Mental State Examination). Brtim, 3rigHo 3 pesynsratamu
[OCRIMKEHHS, PI3HULA MiX rpynamMu 3a HyMEPUYHOIO peii-
TVUHTOBOHO LLIKAMNOI0 3a/10BONEHOCTI MALIEHTIB CTAaTUCTUYHO
3HauyLwa (p < 0,001) i cranosuna 1,53 + 0,12 6ana (rpyna
1-5,03 £ 0,85, rpyna 2 - 6,56 + 0,97). OTxe, piBeHb
330BOMEHOCTI NauieHTiB BUWMIA y rpyni 2. Ha nigcTasi
LMX JaHnWX 3pobunu BUCHOBOK, IO 3aCTOCYBaHHS Myfib-
TUMOAANbLHOI 3aranbHOT aHecTesii (rpyna 2) nig Yac Takux
onepaTuBHUX BTPYYaHb 3abe3neunsio JOCTOBIPHO BUMLLY
OLHKY 3330BOMEHOCTi NaLieHTiB aHeCTesi€l0.

AHani3 faHux LWoJo Yacy akTuBisaLlii nalieHTis nicns
OnepaTyBHOIO BTPYYaHHS NoKa3as, LLO rpynu CTaTUCTUYHO
BIpOriZHO BiAPI3HANMCS 3a LM nokasHukom (p < 0,001).
Yac akTvBizauii nauieHTiB nicns onepadii y rpyni 1 ctaHo-
BuB 10,30 % 1,00 rog, y rpyni 2 — 8,96 £ 0,71 rog. PisHuua
3a nicnsionepawiiHolo akTUBALE0 NaLieHTIB CTaHOBUMa
1,34 £ 0,29 rog, y rpyni 2 yac akTuBizawjii MeHLwnA. Jinwnm
BWCHOBKY, LLO 3aCTOCYBaHHS ajl'toBaHTIB (mapaveTamorn,
KIMOHIZWH) y cKnagi 3aranbHoi aHecTesii (rpyna 2) cnpmsno
LUBMALIOMY BIZHOBIIEHHIO MaLIEHTIB Nicns onepaTuBHOM
BTPYYaHHS.

30iACHUNIN MOHITOPWHT LLie OHOTO BXKMMBOTO MOKa3-
HUKa nicnsionepaviHoro nepiogy — 4Yacy nepeBefeHHs
nauieHtie i3 BAIT (y roguHax nicns onepadii). BeraHo-
BUMW CTATUCTUYHO 3Hauywy pisHuuo (p < 0,001) mix
rpynamu gocnimxennst: rpyna 1 — 11,40 £ 1,00 rog, rpyna
2-10,00 0,76 rog. OTxe, 3aCTOCYBaHHS af'toBaHTIB Yy
3ararbHill aHecTesii nig Yac KecapeBoro po3TuHy (napaie-
Tamor, KMoHiaWH) Moxe 3abe3nevyBaTit CKOPOYEHHS Yacy
nepebyBaHHs nauieHTiB y BAIT. MosicHioemo Le noautme-
HUMK edhekTamm a1’ toBaHTIB, 30KpeMa aHanreTUYHUMK Ta
CTPEC-NPOTEKTOPHUMI BNIACTUBOCTAMM.

lpoaHanizyBanu CTPYyKyTypy aHecTe3ionoriyHmx
ycknagHeHb. Tak, BUnagkoBe 36epexeHHs CBiJOMOCTI
nauieHTa nig yac aHectesii 3agikcoBaHo y 2 BMNagkax
(BM3Ha4eHO 3a [OMOMOroK onuTyBarnbHuKa Brice). Yac-
TOTa BUHUKHEHHS cTaHoBuna 6,66 % cepep ycix Bunagkis
3aCTOCYBaHHs! CTaHAAPTHOI METOAMKY 3arasnibHOi aHecTe-
3il. |HWe ycKknagHeHHs, WO BUSBUNW, — NapuHrocnasm
nicns ekcTybauii Tpaxei. Lle ycknagHeHHs Kynipysanu
MEeAVKAMEHTO3HOI Tepani€eto, 3rigHO 3 anropuTMoM. YCi
ycKnagHeHHs 3adpikcoBaHo B rpyni 1 (pyTuHHa meToavka
3ararnbHoi aHecTesii).

OTxe, 3aCTOCYBaHHSI MynbTUMOAANbHOI METOLUKM
3aranbHoi aHeCTesii nif Yac kecapeBoro Po3TUHy (rpyna 2)
MOBHICTIO HIBEMOBANO PU3MKV BUHUKHEHHS aHECTESIONOriY-
HWX ycknagHeHb. Lle nigTeepmxye ii 6esneky 1 edexTie-
HICTb MOPIBHSIHO 3 TPAAMLIIHUMY NigXxogamu.

06roBopeHHA

MpoTarom 6araTboX AECATUNITb OCHOBHWUM 3aBAaHHAM
3aranbHoi aHecTesii nig Yac KecapeBoro po3TWHY 3anu-
waeTbes 3abesneyeHHs GanaHcy MK JOCTaTHIM piBHEM
aHecTesil AN nauieHTK Ta MiHimi3alieto TpaHcMicii,
BMNVBY aHECTE3ioNOriYHKX Npenaparis Ha nnig. Lis cknapa-

Ha npobrnema, BigoMa B MeOWUYHil niTepaTypi sk gunema
aKyLIEPCHKOi aHecTe3ionorii, 3anuLIaeTbCs akTyanbHO0
ZOHWHI 1 0OCTaTOYHO He BupileHa [7,16,17].

OcobnnBocTi 3aranbHoi aHecTesii nig Yac kecapesoro
PO3TWHY B nepiodi A0 HAPOMKEHHA ANTUHU, SK-OT YiTKi
pernameHToBaHi 031 BHYTPILLHbOBEHHUX aHECTETHUKIB,
BiACYTHICTb OMiOiAiB, chisionoriuHi 3MiHM opraHi3My BariTHO,
3YMOBJIOKTh BUHUKHEHHS (DEHOMEHA Tak 3BaHOi NOBepX-
HEBOI aHecTesii, AK1ii BU3HAYatoTb NULLE B aKyLIEPChKil
npakTtuui [11,17]. BHacnigok noBepxHEBOi aHecTesii B
aKyLwepcTBi pO3pi3HAOTL FONOBHI HebaxaHi edekTu:
BUNagkoBe 30epexeHHs CBiAOMOCTI mavieHTa mig vac
0nepaTMBHOIO BTPYYaHHs! / aHeCTesil, BUpaXeHY CTPECOPHY
peakuito opraHismy Ha xipypriuHy Tpaemy [11].

3rilHO 3 YMHHUMK pekomeHJauisMK, BUNagKoBe
30epeeHHs CBIAOMOCTI NauieHTa nig Yac onepaT1BHOMO
BTPYYaHHS BU3HAYaloTb SK 30aTHICTb NpuragyBatv nogii,
wo BigbyBanucs nig yac 3aranbHoi aHecTesii, 3okpema
rofI0Cy MEAMYHOTO NepCoHay, Nnay AnTuHY abo GonboBi
BiAYYTTS B 30Hi ONEPATUBHOTO BTPyYaHHs. Lie ycknagHeHHs
MOXE MaTW CKMafHi HacnigKW, 30KpeMa CrpUYmMHATA pos-
BWTOK MOCTTPaBMaTUYHUX CTPECOBUX PO3NaAIB, NCUXIYHNX
po3nagiB, NOPYLUEHHS CHY, @ TaKOX BNIMBATY Ha 3BUYAIHY
aKTUBHICTb | SKICTb XUTTA navjeHTa [11,17].

3rigHo 3 pesynsratamu gocnigpkenHs J. J. Pandit et al.,
yacToTa BUMaKiB 36epexeHHs CBIAOMOCTI malieHTa nig
yac 3aranbHoi aHecTesil 3Ha4HO BHLUA MK KecapeBoMy
pO3TWHi (cTaHoBMTL 1:670) NOPIBHAHO 3 iHLWIMMW Xipypriy-
HUMK BTpYyYaHHsIMK (1:19 600) [6]. Ha mymky gocnigHukis,
BiAMIHHOCTi 32 YaCTOTOK BUHUKHEHHS! LIbOrO YCKIaHEHHS!
MOHa MOSICHATY NOBEPXHEBOK) aHECTESIE 0 HAPOKEH-
HS AUTUHK, i3ioNOriYHUMK 3MiHAaMM B OpraHiaMi BariTHuX,
HE BKITIOYEHHSAM CEOaTMBHWX areHTiB 40 npemeaukaii,
HasIBHICTIO HAZMMLLIKOBOI Macu Tina, a Takox BinbLUOt0 Yac-
TOTOH BUHWKHEHHS! BUNAAKIB «TshkKOI» iHTyBauii Tpaxei [18].

Y Garatbox nybnikauisix nokas3aHo, Lo Lie OfHieto
HeBUpiLLEHO NPobremoto 3aranbHoi aHecTesii B akyLlep-
CTBi € BMpaXeHa HEMPOEHAOKPUHHA peakuis opraHiamy
nauieHTa Ha onepaliiiHuiA cTpec, ocobnmeo B nepiogi
iHOYKUIT — HAPOMKEHHS AUTWHM, BHACMIZOK 0cobnMBOCTEN
aHecTesionoriyHoro 3abesneyerHs. Kpim Toro, BupaxeHa
CTpec-iHyKOBaHa peakwis MOXe Mpu3BOAWUTW A0 MiaBuW-
LLieHHs NOTPebyn MiokapAa B KICHI Ta CIPUYMHATY iLLEMItO,
cepLesi apuTMii, cepLeBy HegocTaTHicTb [10,19].

Y pesynetati gocnimkenHs M. C. Brucker et al. ginwnm
BWCHOBKY, LLIO rinepanHaMiyHa peakwis cepLieBO-CyANHHOI
CUCTEMU SIK pe3ynbTaT HEKOHTPONbOBAHOI CTPECOBOI
BIZNOBIAi MOXE CTaTV NPUYMHOK 3HKEHHS MATKOBO-NMNa-
LIEHTapHOTO KPOBOTOKY Ta PO3BUTKY CyAUHHMX YCKIaHEHb
y matepi [20].

3a3HauMmo, WO «He3axuLLEeHWA Nepioay» BUPaXKEHOT
CTpecopHoi peakLii opraxiamy Tpusae 40 10 XBUMWH nig Yac
TaKuX OMepaTVBHUX BTPYYaHb, TOMY € HEBENWKA AMOBIp-
HICTb, LLI0 BOHa MOXe CMPUYUHIATI BUHUKHEHHS! YCKNaaHEHb
Y 300pOBYVX BariTHUX. Pa3oMm i3 TUM, Npu CynyTHIX 3aXBO-
POBaHHSIX: FiNepTEH3VBHIX PO3nazax, LiyKpoBoMy Aiaberi,
HEBPOMOTiYHMX / KapAiONOriYHNX 3aXBOPHOBAHHSIX TOLLO — LSt
0CcobrnMBICTb MOXE CTaTV TPUrepoM Ans KatacTpodivHUX
Hacnigkis [21].

[loci aHecTesionoriyHa Megu4Ha CninbHOTa HE Mae
YHichikoBaHOro anropuTMy 3aranbHoi aHecTesii nig vac
KecapeBoro po3TuHy. XKoAeH i3 CydacHUX MeTOZIB 3aranbHoi
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aHecTesii He MOXe MOBHICTIO YCYHYTU PU3MKU PO3BUTKY
ycknaaHeHb. Tomy po3pobrieHHs Ta BOOCKOHANEHHS Pi3HUX
nigxoAiB CNpUSATUME ONTUMI3aLLT NiKyBarbHOT TaKTUKK, O
3a6e3neumnTb 6anaHc Mix edeKTUBHICTIO aHeCTesii Ta MiHi-
MisaLieto puaunkie Ana matepi Ta nnoga [16,22].

[ins ycyHeHHs HeraTuBHUX ePEKTIB 3aranbHOT aHecTesii
B aKyLUEPChKil MPaKTULLi Ik KOMNOHEHTY BUKOPUCTOBYBANM
pi3Hi ag’toBaHTK: Basoamnataropu, B-6nokartopu, MarHesii
cynbar, rabaneHTUHOIQW, OMioiaW, a2-agpeHOaroHicTy,
BHYTPILUHEOBEHHY iHDY3ito NidoKaiHy, aLeTaMiHOdeH TOLLO.
Pesyneratv gocnimkeHs 30e6inbLuoro HeogHo3HauHi [11].

[na ontumisauii aHecTesionoriyHoro 3abe3neyeHHs
nig, Yac JOCiMKEHHS, L0 3AIMCHWNKW, 3aCTOCOBYBanM alle-
TamiHodeH i knoriguH. Lli npenapatn xapaktepuaytoTbes
BWCOKUM Npodpinem Ge3neky 4515t BUKOPUCTaHHS B akyLUep-
CbKili MPaKTMLi Ta MaloTb KOMNEKCHY Aito, Lo nepeabdayae
aHanbreTMYHUN, aHeCTeTUYHWIA | remoaMHamiYHo-cTabinisa-
LinHui ecbekty [10,23]. Y YnCNEHHNX SOCTIMKEHHSX NoKa-
3aHO MO3UTWBHI €DEKTH LIMX 8 'FOBaHTIB MiJ Yac 3aranbHoi
aHecTesii MPOTSAroM PisHUX XipypriuHux BTpyYaHb. OpHak y
KOHTEKCTi KeCapeBOoro PO3TUHY KiMbKiCTb HAYKOBWX AaHWX
3anMLLaeTbCst 0OMEXEHOH, LU0 MigKpecroe HeobXigHICTb
MPOOOBXEHHS! BUBYEHHS iXHBOT €QDEKTUBHOCTI B aKyLLIEPChKil
npakTuui [24,25]. Juwe y Kinbkox npaLsax onuMcaHo Brvs
iHTpaonepaLliiHO 3aCTOCOBaHOTO KIMOHIAMHY (2—3 MKr/Kr) nig
yac KecapeBoro po3TUHY Ha MOKA3HWKW reMoayHaMikv Ta
CTaH HOBOHApOMKEHMX [26,27]. g Yac HaLLoro JOCHIiLKEH-
Hs1 3aCTOCOBAHO HIBKYI 103U KNOHiAuHY — 1,5 Mkr/kr. Lie aano
3MOry 3MEHLLNTY TEOPETUYHUIA PU3VK PO3BUTKY HEDaxaHMX
edbekTiB, 30KpeMa rinoTeHaii, Gpaankapaii Ta MOXIMBOrO
BMMBY Ha HOBOHAPOMKEHOTO, ane npu LboMy 30epexeHo
crabiniayBanbHuiA BNnvB npenapary Ha reMoauHaMiky.

[JocnimxeHHs, Lo 3aiACHANK, € NepLUNM, A€ BUKOHAHO
MOHITOPUHT MNa3MOBOI KOHLEHTpaLi CTpec-iHayKOBaHMX
cy0cTaHUii nig Yac ToTanbHoi BHYTPILLHBOBEHHOT aHecTesil
3i LUTYYHOIO BEHTUMALIE NMereHb Npy KecapeBoMy po3Ti-
Hi. Pesynbrati nokasanu, LWo piBHi CTPecoBOi BianoBidi B
rpyni MynsTUMOLANBHOT 3aranbHOi aHECTESii 3HAUYHO HIDKYI.
OTxe, 3p0OUNM BUCHOBOK MPO BULLY SIKICTb aHECTesiono-
riyHoro 3abe3neyeHHs Ta Moro NPOTEKTUBHUIA BNIUB HA
opraHiam mauieHTiB. Pe3ynbrati, BCTaHOBMEHI Nig yac
pocnimkerHs M. C. Sanchez Munoz et al., nigTeepaxytoTb
OTPVMaHI aHi LWOAO CTPEC-NPOTEKTUBHOTO €PEKTY KIOHI-
AVHY B 3arasbHin nonynsuii nauieHTis [28].

3rigHo 3 pesynsTatamut AOCHIMKEHHS], 3aCTOCYBaHHS
METOAMKM MYNBTUMOZAIbHOI 3aranbHoi aHecTesii cnpu-
A0 3MEHLUEHHIO BUPAXEHOCTI reMOAMHAMIYHOI peakLii,
MOKPALLEHHIO MOKA3HUKIB MMNOUHM aHEeCTesii, 3HMKEHHIO
Mna3mMoBMX PIBHIB CTPEC-iHAYKOBaHWX CyOCTaHLi (rnioko3a,
KOPTK30M), NABMLLEHHIO OLiHKM HOBOHAPOMKEHMX (LUKana
Anrap, rasoBwii cknag NyrnoBMHHOI BEHO3HOI KPOBI), 3MEH-
LIEHHI0 03 | KpaTHOCTi 3aCTOCYBaHHS! aHeCTe3ionoriyHnx
npenapariB ((heHTaHin, TioneHTan HaTpilo, MOPMIH), He
CMPUYMHSAINO NOLOBXKEHHS CTPOKY BifHOBMNEHHS NaLlieHTiB
nicns aHecTesii (Lkana Aldrete), 3anu1LLIKOBOT NOCTHAPKO3-
HOI cepauii (wkana Ramsey) Ta 3anobirano BNBY Ha Kor-
HiTYBHI dyHKLUiT nauiexTis (Mini Mental State Examination),
MPW3BOAMITO [0 CKOPOYEHHS YaCOBOTO MicnsonepaLiiHoro
MPOMDKKY A0 aKTUBI3aLil nauieHTa Ta nepeseneHHs 3 BAIT,
cnpusno 36iNbLUEHHI0 3a40BONEHOCTI MaLEHTIB AKICTIO
aHecTe3ionoriyHoro 3abeaneyeHHs (HyMepr4YHa PeNTUHIOBA
LLIKana 3af0BONEHOCTI NalieHTa aHecTesieto). Lii BigMiHHO-

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

CTi BU3Ha4anw Ha BCiX 3annaHoBaHWX eTanax JA0CimKeHHs,
BOHM Manu CTaTUCTUYHO 3HaYyLLi BigMiHHOCTI (p < 0,001).

Mig yac gocnimkeHHs He 3adhikcoBaHO BUNaakiB 30epe-
KEHHS1 CBIiJOMOCTI NaLieHTIB Y rpyni, A€ 3aCTOCOBaHO af'to-
BaHTW. Y Ipyni «KMacu4HOI» METOLMKM 3aranbHoi aHecTesii
3a ONOMOTOK CTaHAAPTM30BaHOMO ONUTYBanbHWKa Brice
BUSIBNEHO ABa Takux Bunagku. Kpim Toro, ycKnagHeHHs
nicnsionepawiiHoro nepiogy, 3oKpema napuHrocnasm i
BUNaaKkoBe 30epeeHHs CBIZOMOCTI Mif 4Yac onepaTBHOrO
BTPYYaHHS!, MOXYTb CBIAUYMTM NPO HEAOCTATHIO epeKTHB-
HICTb | SIKICTb «PYTUHHOI» METOAMKM 3aranbHoi aHecTesii
AN Takux nauieHTis. Lie akTyaniaye HeobxigHICTb BOOCKO-
HaneHHs niaxoaie 10 aHeCTe3ionorivyHoro 3abe3neyeHHs B
aKyLLepChKil npakTuLi.

BigMiHHOCTI, LLIO BU3HaYeHi Mix rpynamu, MoXHa nosic-
HUTU JOAATKOBMM KOMMEKCHUM BMIMBOM BUKOPUCTaHUX
a’'l0BaHTIB [0 3ararnbHOi aHeCTesii, 30Kpema KMoHignHy Ta
napaueramony. IxHi noTeHLjilBanbHi BNacTUBOCTI, a TaKok
aHanreTU4HUN, cefaTMBHUN, kaphiocTabinidyBanbHWN i
CTPEC-NPOTEKTOPHMUIA eheKTV MOKPALLYHOT SIKICTb aHeCTe-
3ionorivHoro 3abesneyeHHs, 3HUKYHTb PU3NK BUHUKHEHHS
ycknagHeHb i 3abe3nevytoTb cTabinbHilwmin nepebir nepi-
onepaviHoro nepiogy.

BucHoBKH

1. MynbTMMopanbHa 3aranbHa aHecTesist 3 BUKOpUC-
TaHHSIM aj1 tOBaHTIB, 30KPEMa KITOHIANHY 11 aLeTamiHOEHY,
MiZ Yac NMaHOBOro KECAPEBOTO PO3TUHY Mara CTaTUCTUYHO
[0BeAeHi nepeBary NOPIBHAHO 3 PYTUHHOKD METOAUKO0
3aranbHoi aHecTesii, iky 3aCTOCOBYIOTb Nif Yac Takux
XipypriYHux BTpyYaHb.

2. [onoBHi nepesary MynsTUMOAANBHOT 3ararnbHoi aHe-
CTesii nonaraTh Y NOKPALLEeHHi NOKa3HKKIB reMoAMHaMIKK,
[OCSTHEHHi He0OXiAHOTO PIBHA IIMOVHN AHECTESIT, 3HVKEHHI
MNasmMoBWX PIBHIB CTPeC-iHAYKOBaHUX Cy6CTaHLiif; Kpim
TOr0, BOHA HE YMHUTL AeNPECcUBHOTO eDEKTY Ha nnid, He
3YMOBJIOE aHECTESIONONiYHI YCKNaAHEHHS, @ OTXE Crpusie
kpaLLomy nepebiry nicnsionepadiiHoro nepiogy.

3. MynbtumoaaneHa 3aranbHa aHecTesis € nepenek-
TVBHVM KOMMOHEHTOM YHihiKOBaHOI METOAMKM 3aranbHoi
aHecTesii 415 3aCTOCYBaHHS Mif Yac NNaHOBOrO KeCAPEBOro
PO3TWHY, Ma€e MoTeHUian Woao niasuLieHHs Ge3nekn i
eeKTMBHOCTI aHecTesionoriyHoro 3abeaneyeHHs B aky-
LLePCbKit NpaKTuLi.

MepcnekTUBY NOAAABLLUMX AOCAIAKEHb MOMNAraloTh Yy
pO3pobneHHi Ta BNPOBafKeHHi Y MPaKTUYHY AiAnbHICTb
YHihikOBaHOrO anropuTMy 3aranbHoi aHecTesii nig yac
KecapeBOro po3TUHY, L0 CNPUSTAME CTaHAapTW3aLii aHe-
cTesionoriyHoro 3abeaneyeHHs. [ouinbHM € NPOaOBKEHHS!
JOCHimKeHb y LbOMY HanpsiMi Ans po3pobneHHs onTu-
ManbHOI METOAWKM 3aranbHOi aHecTesii nig Yac kecapeBoro
po3TuHy. OfHNUM i3 BapiaHTiB € BUBYEHHS «MarnoonioigHoi»
METOAMKM MyNBTUMOAANBLHOI 3aranbHOi aHeCTesii y Takux
navieHTis.
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The aim of the study was to examine the impact of long-term exposure to stressful events (the COVID-19 pandemic and prolonged
martial law) on the mental health of medical students.

Material and methods. The study was conducted among 4"-5"-year education applicants at Dnipro State Medical University
(DSMU), specialty 222 “Medicine”. Group 1 consisted of 67 students examined in 2019, and Group 2 comprised 61 students
examined in 2024. Clinical-anamnestic, clinical-psychopathological and psychodiagnostic examinations were conducted. The
following psychometric scales were used: PHQ-9 health questionnaire, Dutch Eating Behavior Questionnaire (DEBQ), State-Trait
Anxiety Inventory (STAI; C. D. Spielberger, Y. L. Hanin), Michigan Alcoholism Screening Test (MAST), Quality of Life Enjoyment
and Satisfaction Questionnaire (Q-LES-Q).

Results. The data obtained have shown a statistically significant difference in alcohol screening indicators between the two groups
of examinees. According to the questionnaire, students surveyed in 2024 have reported consuming less alcohol. In general, the
findings from both groups have revealed normal weight, restrained and emotional eating behavior (EB) traits, absence of alcoho-
lism, and a moderate level of the quality of life index (QOL). However, mild depression, a tendency towards externalizing EB, and
amoderate level of trait anxiety have been found among the examinees. The statistical analysis results have shown a weak effect
of high trait anxiety (0.135) on the development of clinically significant depression. An analysis of relative risks and odds ratios
has found increased relative risks and odds ratios for poor QOL indices and clinically significant depression among individuals
examined in 2024 based on a several-fold increase in these values for the indicator “High trait anxiety”.

Conclusions. Our study has demonstrated an increased strength of associations between factors (emotional eating, high trait anxiety)
that influenced the onset of clinically significant depression and an increase in relative risks and odds ratios of its development
among the students surveyed in 2024. A small effect of long-term stressful events (the COVID-19 pandemic and prolonged martial
law) on the factors of clinically significant depression has been found. In such extreme conditions, medical students of DSMU
have demonstrated a high level of stress resilience in the conditions of long-term exposure to extreme stressful events, which
was confirmed by our study results revealing no significant deterioration in the mental health and quality of life in 2024 student
sample compared to 2019 one.
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KoMnaekcHe oLiHIOBaHHA BNAMBY NPOAOHTOBAHMX CTPECOBMUX NMOAJN
Ha NCUXIYHMH CTaH CTYAEHTIB-MEAUKIB

B. B. OropeHko, B. 0. KokaLwimnHcbkui, A. B. LopHikoBa, 0. €. BpuayH, M. 0. Xre6H1KOB

Merta po60TH — BYUBYEHHS BNAMBY NPOSIOHIOBaHMX CTPECOBWX Nogilt (naHgemist COVID-19 i TpuBanuii BOEHHWI CTaH) Ha NCAXIYHWIA
CTaH CTY[EeHTIB-MeauKiB.

Martepianu i metoau. JocnimkeHHs 3giicHunm 3a yyacTio 30obysauis ocBiT 4-5 KypciB [HINPOBCHKOrO AepKaBHOTO MEANYHOTO
yHiBepcuteTy (OOMY) 3a cneuianbHicTio 222 «MeguumHay. [lo nepLuoi rpynu 3anyumnu 67 ctygeHTis, obetexenunx y 2019 poui,
[0 apyroi — 61 cTyneHTa, skux obctexunm B 2024 poui. 3AiINCHANM KNIHIKO-aHAMHECTUYHE, KNiHIKO-NCMXONATONOrivHe Ta NCUXogi-
arHoCTUYHE JOCTIiKeHHs. BUKopucTani NCMXOMETPUYHI LUKANK: aHKETY Npo cTaH 3a0poB’st PHQ-9, ronnarackkuid onnTyBanbHUK
xapyoBoi noseaiHku (DEBQ), TecT «[ocnimKkeHHs TPUBOXHOCTi» (OnnTyBanbHuK Cninbeprepa), MiunraHcbkmii CKPUHIHIOBUIA TECT
Ha ankoronb (MAST), onuTyBanbHWK Ans oLiHioBaHHS akocTi xuTTs (Q-LES-Q).

PesyAbtatn. Mixk BOMa rpynamm 0BCTEXEHWUX BCTAHOBUMM CTATUCTUYHO 3HaYYLLi BiAMIHHOCTI 3@ NOKa3HWKaMu ankoronbHOro
CKpUHIHry. CTyoeHTm, onutaHi B 2024 pouj, NoBiZOMUNK, LLO BXMBANW MeHLUE ankoronto. 3aranom, oTpumaHi AaHi B 06ox rpynax
CBiYMNM NPO HOPMasbHy Bary, 06MexXyBarbHY 1 eMOLOreHHy HanpaemneHiCTb Xap40BOi NOBEAHKM, BIACYTHICTb ankoronismy Ta
cepeqHii piBeHb KoCTi XuTTS. OnHaK B 06CTEXEHNX AiarHOCTYBanM Aenpecito NErkoro PiBHs, BUSIBIANMW CXUIBHICTb 10 EKCTEPHAMBHOT
HanpaeneHoCTi Xap4oBOi MOBEAiHKM Ta 0COBUCTICHY TPUBOXHICTb MOMIPHOTO PiBHSI. Pe3ynbtati CTaTUCTUMHONO aHanisy caiguunnm
npo crabkuii echekT hakTopie BNAMBY BUCOKOI 0coBUCTICHOI TprBOXHOCTI (0,135) Ha pO3BUTOK KMiHIYHO 3HauyLLOi Aenpecii. Y
pesyneTati aHaniay BiZHOCHMX PU3WKIB i LLIAHCIB BCTAHOBMEHO, LU0 B NaLieHTiB, obetexeHnx y 2024 pou, BUHAYEHO NiABULLEHHS
BiJHOCHWX PU3MKIB i LUAHCIB LLOAO HWU3bKOT SKOCTI XUTTS Ta KMiHIYHO 3HadyLwoi aenpecii. Tak, nokasHuk «Bucoka ocobucticHa
TPUBOXHICTbY Y HUX CBIAUMB NPO 30iNbLUEHHS BiJHOCHWX PU3MKIB i LIAHCIB Y Kifbka pasiB.

BucHoBKHM. BusiBunmn 30inblueHHs cunu 3B’a3kiB MiX dhakTopamn (eMOLLiiHe XapyyBaHHs1, BUCOKa 0COBUCTa TPUBOXHICTL), LLIO
BNMMBANM Ha BUHUKHEHHS KMIHIYHO 3HAYYLLOi Aenpecii, 3pOCTaHHs BiAHOCHWUX PU3VKIB Ta LIAHCIB PO3BUTKY KIMIHIYHO 3HAYYLLOi
fenpecii B o6cTexernx y 2024 poui. BusHaunnm cnabkui edhekT nponoHroBaHux ctpecosux (nangemis COVID-19 i Tpusanuin
BOEHHWIA CTaH) NOAiN Ha haKTOPY BUHUKHEHHS KMIHIYHO 3HaYyLLOi Aenpecii. Y cTyaeHTiB-Meaukis LMY BUSBUNM BUCOKWI piBEHDL

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

ISSN 2306-4145  http://zmj.zsmu.edu.ua

KatouoBi croBa:
NcUXivyHe 3A0POB'A,
CTpec, TpuBora,
Aenpecis, xapyosa
NOBEAIHKa, CTyAEH-
TU-MEAVKH.

3anopisbkui
MeAUYHHUI XXypHaA.
2025. T. 27, Ne 1(148).
C. 65-72

65


https://doi.org/10.14739/2310-1210.2025.1.313901
https://orcid.org/0000-0003-0549-4292
https://orcid.org/0000-0002-6191-3757
https://orcid.org/0000-0001-8196-9128
https://orcid.org/0009-0004-2849-7175
https://orcid.org/0009-0000-3834-8609
mailto:ogorenkov%40gmail.com?subject=

Original research

ISSN 2306-4145  http://zmj.zsmu.edu.ua

CTPECOCTINKOCTI B yMOBax NPOIOHIOBaHOI Aji HaA3BuYanHWX CTpecoByx nogin. Lie nigTBepmkeHo pesynsratamut SOCTIMKEHHS, O
3MIACHUIN, — He BUSIBMEHO CYTTEBOTO NOTIPLUEHHS MEHTAMBHOTO CTaHy Ta IKOCTI XUTTA CTYAEHTIB Y BUGipLi 2024 poky NopiBHAHO

3 Bubipkoto 2019 poky.

The World Health Organization (WHO) highlights that
between January 2020 and April 2022, at least one in four
healthcare professionals experienced symptoms of anxiety,
depression, or exhaustion. These elevated stress levels and
widespread burnout among medical staff reflect ongoing
challenges within healthcare systems. Such reactions are
a natural consequence of workforce shortages, insufficient
payment, unsafe and suboptimal or high-stress working
environments, and the absence of essential workplace
protections [1].

The majority of individuals affected by emergencies
experience stress, which may manifest as anxiety, sadness,
hopelessness, sleep disturbances, fatigue, irritability, anger,
pain, or changes in eating habits. These reactions are
considered normal, and for most people, such symptoms
gradually resolve on their own without requiring interven-
tion. However, during humanitarian crises, the prevalence
of mental disorders, such as depression and anxiety, is
expected to more than double, and the quality of life (QOL)
index is projected to decrease [2,3].

The burden of mental disorders among the conflict-af-
fected population is extremely high: WHO'’s review of
129 studies in 39 countries has found that among people
experienced war or other conflict in the past 10 years, 1in
5 people (22 %) will have depression, anxiety, post-trau-
matic stress disorder, bipolar disorder, or schizophrenia. In
crisis situations, depression and anxiety increase with age.
Depression is more common in women than in men [2,3].

Since the population of our country is affected by long-
term stressful events, such as the COVID-19 pandemic and
prolonged martial law, healthcare professionals are the most
vulnerable group in society, bearing a particular burden of
difficult time. Medical students are a separate group at risk,
experiencing significant stress while studying and working
in the current uncertain environments.

Aim
The aim of the study was to examine the impact of long-
term exposure to stressful events (the COVID-19 pandemic

and prolonged martial law) on the mental health of medical
students.

Materials and methods

The study was conducted among 4"-5"-year education
applicants at Dnipro State Medical University (DSMU),
specialty 222 “Medicine”. Group 1 consisted of 67 students
examined in 2019, and Group 2 comprised 61 students
examined in 2024. Students surveyed in 2019 were
not exposed to prolonged stressful events, such as the
COVID-19 pandemic and military actions on the territory
of Ukraine (which had lasted for two years by the time of
surveying Group 2 students). This served as the rationale
for comparing them with students surveyed in 2024, who
had experienced the impact of these factors.

All respondents gave their personal written informed con-
sent to participate in the study. The study was conducted with

strict adherence to the principles of bioethics, in accordance
with the Ethical Principles for Medical Research Involving
Human Subjects contained in the Declaration of Helsinki,
developed by the World Medical Association; the UNESCO’s
Universal Declaration on Bioethics and Human Rights [4,5].

Clinical-anamnestic, clinical-psychopathological and
psychodiagnostic examinations were conducted. The
following psychometric scales were used: PHQ-9 health
questionnaire [6], Dutch Eating Behavior Questionnaire
(DEBQ) [7], State-Trait Anxiety Inventory (STAI; C. D. Spiel-
berger, Y. L. Hanin) [8], Michigan Alcoholism Screening
Test (MAST) [9], Quality of Life Enjoyment and Satisfaction
Questionnaire (Q-LES-Q) [10].

The PHQ-9 is a nine-item questionnaire designed to
assess depressive symptoms over the past two weeks, with
each item scored on a scale from 0 to 3. The total score
ranges from 0 to 27, where scores of 0—4 indicate no depres-
sive symptoms, 5-9 — mild depression, 10-14 — moderate
depression, 15-19 — moderately-severe depression, and
20 or higher — severe depression.

The DEBQ is a questionnaire that assesses eating
behaviors by three categories: restrictive eating behaviors
(questions 1-10), emotional eating behaviors (questions
11-23), and external eating behaviors (questions 24-33).
Each question is scored on a scale from 1 to 5, and an
average score is calculated for each subscale. The nor-
mative scores for restrictive eating behavior are 2.4 points;
for emotional eating behavior — 1.8 points; and for external
eating behavior — 2.7 points. If a score exceeds these
normative values in any category, the corresponding type
of eating disorder can be diagnosed.

The STAI questionnaire assesses levels of both trait
and state anxiety. In our study, we focused on measuring
the level of trait anxiety. Based on their scores, participants
were classified as having low anxiety (0 to 30 points), mode-
rate (31 to 45 points) and high anxiety (above 45 points).

MAST is a test used to evaluate the presence of prob-
lems related to alcohol use. Total scores ranging from 0 to
4 points indicate non-dependence, 5 to 7 points suggest
probable alcohol dependence; and more than 7 points
indicate alcoholism.

Q-LES-Qis a questionnaire that assesses life satisfac-
tion and QOL across various domains. The questionnaire
consists of 36 questions related to satisfaction in the follow-
ing categories of private life: work, personal achievements,
health, family relationships, support (both internal and exter-
nal — social), optimism, tension (physical or psychological
discomfort), self-control, and negative emotions (mood).
Each statement is scored on a 10-point assessment scale,
with normative scores ranging from 4 to 10 points indicating
very poor QOL; 11 to 20 points — poor QOL; 21 to 29 points
- medium QOL; and 30 to 40 points — high QOL.

To classify patients’ weight and determine the degree
of obesity, body mass index (BMI) was calculated using the
formula: BMI = body weight (kg) / height (m?). BMI <18.5 —
underweight, 18.5-24.9 —normal weight, 25.0-29.9 — over-
weight, 30.0-34.9 — obesity class |, 35.0-39.9 — obesity
class Il, 240.0 — obesity class Ill [11].
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Fig. 1. The prevalence of key indicators and conditions in the sample. *: p < 0.05, the chi-square test.

The data were processed using Statistica 6.1 software
(StatSoft Inc., serial number AGAR909E415822FA) and
MedCalc Statistical Software, trial version 23.0.2 (MedCalc
Software Ltd, Ostend, Belgium; https://www.medcalc.org;
2024). Variables with a normal distribution were presented
using parametric statistical methods (arithmetic mean and
standard deviation (M (SD)) and compared between groups
via Student’s t-test. Non-normally distributed indicators
were presented using nonparametric statistical methods
(median and 1-3 quartiles — Me [Q1; Q3]) and compared
between groups by the Mann-Whitney test. Given the
presence of quantitative data with a non-normal distribution,
the correlation analysis of indicators was conducted using
the non-parametric Spearman correlation coefficient. In
this case, the value of the correlation coefficient showed:
r=0.0-0.3—very weak correlation; r = 0.3-0.5 — weak corre-
lation; r=0.5-0.7 — moderate correlation; r= 0.7-0.9 —strong
correlation; r = 0.9-1.0 — very strong correlation [12]. The
group homogeneity in terms of qualitative characteristics was
tested by the chi-square test[13]. Asimple logistic regression
analysis was done to determine the odds ratio (OR) with a
95 % confidence interval (Cl). The effect size was calculated
using Cohen’s Q, and the difference between the two corre-
lations was interpreted according to the following categories:
<0.1 - no effect; from 0.1 to 0.3 — small effect; from 0.3 to
0.5—medium effect; >0.5—large effect[14]. Differences were
considered significant if a p-value was <0.05.

Results

The study results, in the form of the main mean indicators
from the questionnaires in the studied groups, are presented
in Table 1.

Astatistically significant age difference has been found
between the two groups, but the actual age divergence was

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

Table 1. General characteristics of the sample

100 %

m 2024
2019

Year2019.0 =67 Vewrzmzan=st __lp
17 15

Males 0.92*
Females 50 46 0.92*
Age 22.0[21.0; 22.0] 20.0[20.0; 21.0] <0.01**
BMI 20.7[19.5; 22.2] 21.1[19.1; 23.3] 0.52**
PHQ-9 7.0 [4.0; 10.0] 6.0[4.0;9.0] 0.71**
Restrained eating 2.2[1.4;3.1] 2.0[1.2;2.9] 0.47**
Emotional eating 1.6[1.2;2.4] 15[1.2;2.2] 0.72*
External eating 29(0.7) 3.0(0.8) 0.42"**
Trait anxiety 441 (13.1) 43.8 (11.7) 0.89***
Alcohol screening 3.0[2.0;5.0] 0.0[0.0; 2.0] <0.01**
QoL 26.8 (4.9) 26.0(3.8) 0.28***

*: chi-square test; **: Mann—Whitney test; ***: Student’s t-test — p < 0.05, statistically significant indicator.

insignificant, the subjects were of the same age category,
that did not affect the study results.

The data obtained have shown a statistically significant
difference in the indicators of alcohol screening between the
two groups of examinees. According to the questionnaire,
students surveyed in 2024 reported consuming less alcohol.

In general, the findings obtained from both groups have
indicated normal weight, restrained and emotional eating
behavior (EB), absence of alcoholism, and a medium level
of QOL. However, a low level of depression, a tendency to-
wards externalizing EB, and a moderate level of trait anxiety
have been revealed among the examinees. No statistically
significant difference has been observed between the two
groups for the listed indicators.

The estimated prevalence of key parameters and con-
ditions in both samples is presented in Fig. 1.

As aresult, a statistically significantly higher prevalence
of suspected or probable alcohol dependence has been
found in 2019.
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Fig. 2. The prevalence of key indicators and conditions among men. *: p < 0.05, the chi-square test.
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Data of participants within each group and between the
two groups have been analyzed and compared by gender.
The results are presented in Table 2.

In the 2019 group, when comparing indicators by gen-
der, a statistically significant difference has been found in
the indicators of restrained eating and trait anxiety. Thus,
women have demonstrated a tendency to restrained eating
and a high level of trait anxiety, while men have shown a
moderate level of trait anxiety.

Fig. 3. The prevalence of key indicators and conditions among women. *: p < 0.05, the chi-square test.

60 % 80 % 100 %

When analyzing the data between the two groups, a
statistically significant difference has been revealed in the
level of depression among women. Thus, the value was
equal to mild depression in both groups, but with a slightly
lower level in women surveyed in 2024. A statistically
significant difference has also been found in the level of
trait anxiety in men and women between the two groups.
Women examined in 2019 have shown a high level of
trait anxiety, while those examined in 2024 have shown a
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Fig. 4. Analysis of associations and correlations in both groups.
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Table 2. Comparison of indicators within and between groups by gender

Parameter Year 2019
Men, n=17

Year 2024

BMI 20.9[20.2; 24.0] 20.7 [19.4;21.9] 0.14 22.8[20.7; 24.7] 20.6[18.9;22.1]
PHQ-9 5.0[3.0;7.0] 7.0 [4.0; 10.01* 0.09 5.0 [4.0; 9.0] 6.0 [4.0; 9.0]*
Restrained eating 1.1[1.0;1.5] 26[2.1;34] <0.01 15[1.2;2.6] 2.2[1.2;3.1]
Emotional eating 15[1.2;1.8] 1.8[1.2; 2.5 0.07 1.3[1.0; 1.6] 1.6[1.3; 2.5]
External eating 2712.3;3.3] 29[24;3.3] 0.72 26[2.3;3.8] 32[26;356]
Trait anxiety 39.0[29.0; 41.0]* 45.5[36.0; 58.0]* <0.01 41.0[32.0; 51.0]* 42.5[36.0; 52.0]*
Alcohol screening 3.0[2.0;6.0] 3.0[2.0;5.0] 045 1.0[0.0; 3.0] 0.0[0.0; 2.0]
QoL 27.6[25.3;31.0] 25.6[22.7;29.7] 0.06 26.1[22.4; 30.3] 26.4[24.0; 28.6]

Womenn=50____p ___Wenn=15 IWomenn=s6 ____p |

<0.05
0.53
0.36
<0.05
0.33
0.31
0.98
<0.05

*: statistically significant difference in indicators between groups (Mann—-Whitney test, p < 0.05).

moderate level of trait anxiety. Scores for males were not
quite the same, as men in both groups have demonstrated
a moderate level of trait anxiety, however, with a higher
rate in 2024.

The prevalence of pathological conditions by gender in
2019 and 2024 is shown in Fig. 2 and 3.

As aresult, a statistically significantly higher prevalence
of poor QOL and restrictive eating has been detected in
2024 among men. A statistically significantly higher preva-
lence of suspected or probable alcohol dependence among
women has therefore been found in 2019.

We have analyzed associations and correlations be-
tween clinically significant levels of depression and anxiety,
poor QOL, and other parameters, and compared these
values between the two groups. The results obtained are
presented in Fig. 4.

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

Thus, we have noticed an increased strength of cor-
relations, and, accordingly, the impact on the clinically sig-
nificant depression levels, moderate-to-severe and severe
depression, emotional EB, high trait anxiety, as well as the
absence of statistically significant inverse correlations with
high QOL in 2024.

When analyzing associations between the indicators
and clinically significant levels of anxiety, very weak direct
correlations between emotional eating in 2019 group and their
absence in 2024 group have been identified. In both groups,
weak direct correlations with high trait anxiety have been ob-
served. Asignificant difference in the impact of high QOL levels
was also noticeable, since a moderate inverse correlation has
been shown in 2019, whereas a weak one in 2024.

When examining associations with poor QOL, very
weak direct correlations with moderate-to-severe and
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Table 3. Comparative analysis of relative risks and odds between the two groups

e e
I ==

Relative risk of poor QOL

Presence of moderate-to-severe and severe 6.44* 1.03-40.17 9.17*  1.56-53.79
depression

Relative risk of clinically significant depression

Emotional eating 246* 1.15-528 3.55*  1.20-10.45
High trait anxiety 442 1.80-10.81 18.17** 2.51-131.71
Relative risk of clinically significant anxiety

Poor QOL 121* 1.08-1.36 1.16* 1.05-1.29
Normal QOL 0.83* 0.74-0.92 0.86** 0.77-0.95
Presence of clinically significant depression 129" 1.11-1.51 119" 1.06-1.35
Presence of moderate-to-severe and severe depression  1.23** 1.09-1.39  1.17**  1.05-1.31
Relative odds of clinically significant depression

Factor OR Cl OR Cl
Emotional eating 3.70¢ 1.22-1125 5.00*  1.29-19.30
High trait anxiety 8.40* 249-28.23 33.92** 3.96-290.65
Relative odds of clinically significant anxiety

High QOL 0.02** 0.00-0.14  0.10*  0.01-0.55

RR: relative risk; OR: odds ratio; Cl: confidence interval; *: p < 0.05; **: p < 0.01.
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severe depression and weak correlations with high trait
anxiety have been found in 2019. In 2024 group, only weak
direct correlations have been revealed with the presence of
moderate-to-severe and severe depression.

At the same time, no statistically significant difference
has been found between the correlation values.

Taking into account some of the intergroup differences
between indicators based on the correlation analysis, the
next step was to calculate the Cohen’s effect size for the
impact of long-term stressful events in 2020-2024, namely
the most significant factors (according to the study authors),
the COVID-19 pandemic and military operations in Ukraine.

The calculated results of students surveyed in 2024
have shown a weak effect of high trait anxiety (0.135) on
the development of clinically significant depression and a
medium-sized effect (0.352) of high QOL on the develop-
ment of clinically significant anxiety.

We have analyzed the relative risks and odds of clini-
cally significant depression and anxiety, as well as poor
QOL. The results are presented in Table 3.

Subsequent to the result analysis of relative risks and
odds, a significant increase in indicators of poor QOL and
clinically significant depression has been found among
individuals examined in 2024, with relative risks and odds
increased severalfold for some indicators. These data coin-
cide with those obtained from the calculation of correlations,
where a difference in the strength of associations between
the factors and poor QOL index and clinically significant de-
pression was observed. At the same time, when calculating
the relative risks and odds of clinically significant anxiety, no
significant difference has been identified between the two
groups, although examined in 2019 students have shown
slightly higher results.

Discussion

Living during the COVID-19 pandemic and a war environ-
ment under constant threat to life are extremely stressful
events that affect the entire population of Ukraine, including
medical students. At the same time, studying at a medical

school is in itself a strong stressor, which can cause in-
creased levels of anxiety, stress, and depression, as has
been seen in the group of students surveyed in 2019, prior to
the influence of prolonged stressors such as the COVID-19
pandemic and the prolonged martial law.

Overall, the study has not revealed significant differenc-
es or worsened indicators among 2024 group respondents
as compared to those surveyed in 2019. The students
have demonstrated mild levels of depression, moderate
levels of trait anxiety, average quality of life, no evidence
of alcoholism, or a tendency towards external EB. Con-
versely, the increased strength of correlations between
clinically significant depression and other factors, as well
as the considerably higher relative risks and odds ratios
for clinically significant depression development have been
observed in 2024 group.

In a survey collected information from 350 Syrian
2n-—g-year students, the prevalence of depression was
60.6 % and anxiety — 35.1 %, whereas our examinations
of 2024 group have shown figures 19.7 % and 86.9 %,
respectively. At the same time, a data analysis from the
Syrian student survey has found no evidence of a significant
association between the war impact and students’ mental
health [15]. Our study has demonstrated effects of pro-
longed stressful events from 2020 to 2024 (the COVID-19
pandemic and military actions in Ukraine), including a weak
effect of high trait anxiety influence on the development of
clinically significant depression and a medium effect of high
QOL influence on the development of clinically significant
anxiety. However, no statistically significant differences have
been found between 2019 and 2024 samples regarding the
quantitative indicators of depression and anxiety as well as
their prevalence. In terms of quantitative indicators of anx-
iety, a statistically significant increase has been observed
in men in 2024 compared to 2019 along with a statistically
significant decrease in anxiety levels in women in 2024.
Besides, statistically significantly higher anxiety levels have
been seen amongst women as compared to men in 2019.

Asystematic review in November 2022 on the impact of
the COVID-19 pandemic and the war in Ukraine on stress
and anxiety among students has reported a prevalence of
anxiety ranging from 13.63 % to 88.9 % and the gender
influence on these indicators, while our study in 2024 has
shown the trait anxiety level of 86.9 %, but without statisti-
cally significant gender-based differences [16].

In a study on emotional eating among 575 Israeli col-
lege students with a mean age of 27.82 (8.87) years during
the war, an average BMI was 24.4 (5.12) kg/m?, 8 % were
underweight, 36 % were overweight or obese, and 37 %
demonstrated emotional EB [17]. The participants of our
study were younger (20.0 [20.0; 21.0]) with a lower BMI
(21.1 [19.1; 23.3] kg/m?), more examinees (16.4 %) were
underweight, with a lower prevalence of overweight and
obesity (14.8 %) in 2024. Emotional EB has been detected in
36.1 %, which was somewhat more frequent than in 2019 —
35.8 %, but without statistically significant differences, being
comparable to the Israeli study [17].

An online survey distributed to 2,280 medical students
from 148 medical schools in Brazil, Chile, Colombia, Germa-
ny, ltaly, Japan, Mexico, Spain, and Venezuela from June 22
to July 24, 2020, since the onset of the COVID-19 pandemic,
has shown worsened students’ mental and physical health,
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but our study has not reported significant deteriorations in
the mental state of medical students, given the severe war
stress, although there has been some decrease in QOL,
although without statistical significance [18].

Astudy on mental health of French students during the
COVID-19 pandemic has reported depression rates of 43 %
and anxiety rates of 39.19 %, but the study was conducted
only for 4 days during the pandemic and the findings could
indicate a high prevalence of these symptoms in this sample
even without the pandemic stressor influence [19]. Similar
results have been obtained from a survey of 947 students
in China in February — March 2023, where the prevalence
of anxiety and depression was 37.8 % and 39.3 %, respec-
tively [20]. A meta-analysis of the prevalence of mental
health problems among nurses during the pandemic and
a study including students at Heidelberg University have
also demonstrated analogous results [21,22]. In our study
in 2024, the prevalence of clinically significant depression
was 19.7 % and anxiety 86.9 %.

In general, the students surveyed in our study have
not shown significant differences in mental health levels
between 2019 and 2024, the time of the pandemic and the
war stress, even improvements in some indicators (alcohol
screening) have been seen. Atthe same time, greater statis-
tical scrutiny has revealed the increased strength of positive
correlations and relative risks and odds for the occurrence of
clinically significant depression, as well as further calculation
has revealed a weak effect of stressful events on the factors
of clinically significant depression. That is, medical students
have demonstrated a fairly high level of distress tolerance
and the use of adaptive stress-coping strategies. For exam-
ple, examinations of medical students’ resilience conducted
at the Department of Psychiatry, Narcology and Medical
Psychology of DSMU have demonstrated that they used a
multifaceted model of stress coping with a predominance of
cognitive strategies, indicating a resource-oriented way of
overcoming crisis situations and high resilience [23,24,25].

Conclusions

1. Our study has demonstrated an increased strength
of associations between factors (emotional eating, high trait
anxiety) that influenced the onset of clinically significant de-
pression and an increase in the relative risks and odds ratios
of its development among the students surveyed in 2024.

2. Effects of long-term stressful events from 2020 to
2024 (the COVID-19 pandemic and military actions in
Ukraine) have been found, including a small effect of high
trait anxiety on the development of clinically significant
depression.

3. In such extreme conditions, medical students of
DSMU have demonstrated a high level of stress resilience
in the conditions of long-term exposure to extreme stressful
events, which was confirmed by our study results revealing
no significant deterioration in the mental health and quality
of life in 2024 student sample compared to 2019 one.

Prospects for further research. The study on the impact
of prolonged stressful events on medical students’ mental
health is crucial for the development and implementation
of prevention programs aimed at enhancing the resilience
of aspiring physicians.
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ExcneprHe oujHIOBaHHA NPIOPUTETHUX HaNPAMIB BNPOBaAKEHHSA

MEAUYHMX | papmaLeBTUUHUX TEXHOAOTIU B YKpaiHi

M. M. BabeHko®*12BCDE K A, KocAaueHko®1ACDF

"HaLjioHaAbHUI MearuHIUi yHiBepeuTeT iMmeHi 0. 0. BoromonabLs, M. KiiB, Ykpaita, 2AepXaBHe MiANPUEMCTBO «AepXaBHUIA EKCNEPTHUI LEHTP

MiHicTepcTBa OXOPOHM 3A0pOB’A YKpaiHu», M. Kui

A - KOHUENLiA Ta AM3arH AOCAIAXEHHS; B - 36ip aAaHux; C - aHaAi3 Ta iHTepnpeTauisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - ocTatouHe 3aTBEPAXEHHS CTaTTi

Merta po6ot — aHani3 pesynsTaTie aHKkeTyBaHHs chaxiBLiB cchepn 0xopoHu 30opos’s (O3) Wwopao craHy, npobriem i nepcnekTus
BMPOBAKEHHS MEANYHWX | hapMaLeBTUYHUX TexHonoril (MOT) B YkpaiHi Ta iXHbOro HanexHoro OLiHKBaHHS.

Marepiaaun i meToau. 34iNCHUNIM KOMNMEKCHE COLioNoriyHe AOCNIMKEHHSI — OHMaNH-aHKEeTYBaHHSA 3 BUKOpUCTaHHAM Google-
tbopm (BepeceHb — rpyaeHs 2023 poky). [ns uboro po3pobunu i anpobysanu ABi aHkeTu: nepLua — ans daxisLis i3 nybniyHoro
ynpaBniHHg; apyra — ans daxisuis y cdepi ouiHku MegnyHux TexHonorin (OMT). Ons dopmyBaHHs BUOIpKM 3aidcHNN Line-
CNpsIMOBaHMI BiAdip PECNOHAEHTIB, BUXOASAUM 3 IXHBOTO YNpaBiHCbKOrO AOCBIAY, OCBITW N NpodeciiHoi kanidikauii. Tak, y
[OCnimKeHHi B3Anu yyacTtb 164 kepiBHWKY pisHWX piBHIiB ynpaeniHHa cuctemun O3 i 77 chaxisuiB y cchepi OMT. [ins onpavoBaHHs
it iHTepnpeTauii pe3ynbsTaTis BUKOPUCTaNM METOAN CUCTEMHOTO aHanisy, MaTeMaTKo-CTaTUCTUYHI, y3aranbHEHHS!, NOPIBHSAHHS,
0nMcoBuMI, rpadiyHui.

Pesynbratu. BignoBigHo 40 CyvacHMX HayKOBWX YSIBMEHb | BUMOT PErynsTOpHUX AOKYMEHTIB, 10 MOT Hanexartb pisHOMaHITHi
MeToAu, MpoLeaypu, cuctemu abo 3acobwm, Lo 3acTocoBytoTb Y cchepi O3 ans NikyBaHHS, AiarHOCTUKKM, NPOMINaKTUKW, MeAUYHOI
peabiniTayii Ta naniatueHoi gonomoru. BOO3 sk TexHonorii O3 Takox BU3Ha4Yae 3axoam rpOMazCbKoro 340poB’s Ta iHTepBeHLii
Ha piBHi nonynsauii (Hanpuknag, BakUMHaLis, CKPUHIHT), LiNbOBI NporpamMu, CTaHAapTX NikyBaHHS (MPOTokonu, HactaHosu). Cy-
yacHa metogonoris OMT sik HayKOBO-NPaKTUYHMIA HaNpsiM 4OBOII AWHAMIYHO PO3BMBAETLCS B YCbOMY CBITi Ta Mae 0COBIMBOCTI
BMPOBAKEHHS B PI3HNX KpaiHaX.

BucHoBkuM. Buxoasum 3 T0ro, WO oujHioBaHHA MOT € BU3HAHWM Y MiXXHAPOLHI NPaKTULi IHCTPYMEHTOM Ansi 0OrpyHTYBaHHS
yXBaneHHs ePEeKTUBHIX yNpaBniHCbKUX pilleHb, Nif Yac 4OCMMKEHHS BaXIMBAM BBaXan NOPIBHAHHS AyMOK daxisuis 3 OMT
i kepiBHUKiB y cchepi O3 Wwoao craHy, npobnem i nepcnekTns BnpoBagKeHHst MOT Ta iXHbOro HanNeXHOro BUBYEHHS B YKpaiHi.
HanimoBipHilwmm cueHapiem BnpoBagkeHHs OMT B YkpaiHi pecnoHaeHTV BU3Hauunnm popmyBaHHsi poecinHoro cepenoBuLLa,
YAOCKOHaneHHs 3akOHOIaBCTBa, MixXHapOoaHy cniBnpaLito, po3byaoBy iHPPACTPYKTYpK Ta HAPOLLYBaHHS MOTeHLiany.

KatouoBi croBa:
cucTema OXOpPOHU
3A0POB’s, NybAiuHe
YNpaBAiHHS,
OLliHKa TEXHOAOTM
OXOPOHW 3A0POB’S,
MEeAMYHI TEXHOAOTii,
dapmaLeBTUYHI
TEXHOAOTTI,
AHKETYBaHHSA,
daxisui coepn
OXOPOHW 3A0POB’S,
eKcrnepTHa OLLiHKa.
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Expert evaluation of priority areas for implementation of medical and pharmaceutical
technologies in Ukraine

M. M. Babenko, K. L. Kosiachenko

Aim. To analyze survey results of healthcare (HC) professionals on the status, problems and prospects of implementing medical
and pharmaceutical technologies in Ukraine and their proper appraisal.

Materials and methods. A comprehensive sociological study was conducted via an online survey using Google forms (September
— December 2023). Two questionnaires were developed and tested for this purpose, one for public administration professionals
and another for health technology assessment (HTA) specialists. Respondents were selected by purposive sampling based on
their managerial experience, education, and professional qualifications. In total, 164 HC system managers of different levels
and 77 HTA specialists were enrolled in the study. The methods of system analysis, mathematical and statistical, generalization,
comparison, descriptive, and graphical were used to process and interpret the results.

Results. Based on current scientific concepts and regulatory requirements, medical and pharmaceutical technologies include various
methods, procedures, systems or tools applied in the field of HC for treatment, diagnosis, prevention, medical rehabilitation and
palliative care. The WHO also defines HC technologies as public health measures and interventions at the population level (such
as vaccination, screening), targeted programs, and treatment standards (protocols, guidelines). The modern HTA methodology
as a scientific and practical concept is now developing quite dynamically in the world and has specific features of implementation
in different countries.

Conclusions. Since HTA is an internationally recognized tool to support effective management decision-making, a comparison
between HTA specialist and HC manager opinions on the status, problems and prospects of HTA implementation in Ukraine
has been important in the study. The respondents have reported the formation of a professional environment, improvement of
legislation, international cooperation, infrastructure development and capacity building as the most probable scenario for the HTA
implementation in Ukraine.
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[epxasHa nonituka y cdepi oxoporm 3gopos’s (O3) woao
3abesneyeHHs JocTyny i BOCTYMHOCTI MeanyHuX i dhapma-
LeBTUYHMX TexHonorin (M®T), nobynosaHa Ha npuHLmMnax
Aoka3osoi meauuuHn i OMT, e ogHieto 3 6a30BUX yMOB
edektvHOCTI cuctemm O3, peanisauii nawieHT-opieHTO-
BaHOTO NiAXoay LLOAO0 MOKPUTTS HE3aL0BONEHNX NOTPeD i
paLjioHanbHOro BUKOPUCTaHHS NikiB Ta 0BMEXeHUX pecypcis
6romkety [1,2]. BianosigHO 40 Cy4acHWX HayKoBUX YSIBINEHb
i BUMOT perynsiTopHux JokymeHTiB (basosa mogens 3 OMT,
po3pobnena €sponericbkoro Mepexeto 3 OMT (EUnetHTA);
HacraHoea CT-H MO3Y 42-9.1:2021 3 pepxasHoi OMT),
[0 MOT HanexaTtb MeToau, npoueaypu, cuctemm abo 3a-
cobu Ans nikyBaHHS, AiarHOCTUKK, NpodinakTyku, 3okpema
nikapcbki 3acobm (J13), meanyHi Bupobu (MB), npouenypu
(TepaneBTuYHi ab0 XipypridHi iHTEpBEHLT, NpodinakTNYHi
3axoaM) Ta opraHisauinHi cuctemm. Paxisui BeecBiTHBOI
opranisauii oxopoHu 3nopos’s (BOO3) go texHonoriin O3
(health technology) knacudikytoTb Takox 3axoaum rpomag-
CbKOTO 30POB’S Ta IHTEPBEHLIi Ha piBHI monynauii (Ak-0T
BaKLMHALLiSl, CKDVHIHT), LinbOBi Nporpamu, cTaHgapTy niky-
BaHH$ (MPOTOKONW, HaCTaHoBM, (HOPMYNApH).

YnpoBamKeHHs HOBUX Ta iHHOBALLiHMX MOT nosuTneHO
BMNMBaE Ha eheKTUBHICTb MeaMYHOI Ta hapmaLeBTnY-
Hoi gonomorw [3,4], Aae 3MOry 3HIKYBaTW MOKa3HUKM
3aXBOPKOBAHOCTI Ta NETanbHOCTI B nonynsuii, 3anobiratu
HECTPUSTIIMBIM HacTiiKaM Ta YCKITagHEHHSIM, ONTUMI3yBa-
TV BATPATW Ha NikyBaHHA Ta AOMNsA, NOKpaLLlyBaTh SKiCTb
XWUTTS nauieHTis [5].

Ouinka TexHonorii O3 (health technology assessment,
HTA) — BaxnmBWiA iIHCTPYMEHT MIATPUMKM NpOLIECY yXBa-
NEeHHs YOBHOBAXeEHUMM 0CoBamMm yrpaBiHCbKUX pillieHb
LL00 CMPaBEeAnMBOrO Ta paLlioHaNbHOTO BUKOPUCTAHHS
0OMEXEHUX pecypCiB 3@ YMOB [OTPUMAHHS! BUCOKWX CTaH-
[apTiB HagaHHS MeauyHol gonomoru [6,7]. Pasom i3 Tum,
aKTyarnbHUM 3amnuILaeTbCsl MUTaHHS LWOAO Y3roKeHHs
METOZONOrii TAKOTO OL{IHIOBAHHS, Ta, 30KpEMa, YTOUYHEHHS
MOHATINHO-KaTeropianbHOro anapary, Lo NEeBHOK Mipoto
MoB’si3aHo 3 0cobnmBocTsIMK nepeknagy. MoHsTTs «health
technology», Ha Hawy gymky, € wupwmm, Hix «medical
technology», TOUHILUMM ANS BU3HAYEHHS CYTHOCTI L€l
chepu. OpHak y mMexax AOCRIMKEHHS, WO 34iNCHNNK,
BMKOPWCTanu 3akOHOAABYO BU3HAYeHW B YKpaiHi TepMmiH
«OLjiHKa Meau4HNX TexHomoriiy (OMT).

MeTa po6otu

AHani3 pesynbratiB aHKeTyBaHHS haxiBLiB cpepr OXOPOHH
370pOB'S LLIOA0 CTaHy, NpolbreM i nepcnekTVB BNPOBaMKEH-
HS MEONYHMX i hapMaLeBTUYHMX TEXHOMOTIN B YKpaiHi Ta
TXHBOrO HANEXHOrO OLIHIOBaHHSI.

Martepianu i MeToAH AOCAIAKEHHA

BukopuctaHo pesynsratii KOMMIEKCHOTO aHKETHOTO Onu-
TyBaHHS 3 Npobnem i nepcnekTuB BnpoBamkeHHs OMT,
CTaHy ii NPaKTUYHOrO BUKOPUCTaHHS B NpoLIECi (POpMyBaHHS
AepxasHoi nonitukn O3 Ta yxBaneHHs 0BrpyHTOBaHWX
PiLLEHb Ha Pi3HUX PIBHSAX YNpaBmiHHS. AHKETYBaHHS 34iNc-
HUINKN NPOTSArOM BepecHst — rpyaHs 2023 poky OHManH 3
BUKopucTaHHsamM Google-thopm.

3a pesynbratamMu NonepeaHix HaykoBWX PO3BIJOK Y
cthepi npobriematuky nyBniYHOro (AepKaBHOTO) yNpaBmiHHS

[1,8], a Takox possutky OMT [9,10,11,12,13,14] pospo-
6neHo 1 anpoboBaHo ABi aHKeTH: nepLua — Ans daxiBLyiB 3
nyBniyHoro ynpaeniHHs, apyra —ans axisuis y cchepi OMT,
3okpema excneptis 3 OMT (po3po6HUKiB 3BITiB, YNEHIB eKc-
MEePTHOrO KOMITETY), KOPUCTYBaYIB Ta iIH)OPMOBaHWX OCiO.
O6uaBi aHKeTU Manu TpaauLiiiHy CTPYKTypy (npeambyna,
OCHOBHa 3MICTOBHA YacTuHa Ta coLjianbHo-aemorpadivHi
AaHi). 3as3Haummo, Lo B 0BOX aHKETax [0 OCHOBHOI YaCTUHM
BKIKOYEHO OJHAKOBI 3aNMTaHHS, LLO [0 3MOry NOPIBHATY
pesyneraru.

Ons dopmyBaHHs BUGIpKW 3AiACHUNM LinecnpsiMo-
BaHW Biabip pecnoHaeHTiB [15,16], BMX0oAs4M 3 iXHbOI
komneTeHTHOCTI 3 nuTaHb OMT Ta gocBigy ynpaBniHCbKOi
[ianbHOCTI. Tak, y AocnimKeHHi B3snm yyacTb 164 daxisui
3 nybniyHoro ynpaeniHHa Ta 77 daxisuis 3 OMT. MMig yac
CTaTUCTVUYHOTO OMpaLtOBaHHS faHVX aHKETYBAHHS OLHIOBa-
N1 BIBHOCHY BaXIMBICTb HANPsIMIB (chakTopie, napameTpis),
y3aranbHWUM AyMKy ABOX rPyn eKCnepTiB WOAO akTyarnbHo-
CTi Pi3HMX aCMeKTiB, BU3HAYWIM piBeHb Y3romKeHOCTi AYMOK.

MpoTarom AocnigXeHHs AOTPUMYBanNuUCs BUMOT
MiXHapoaHOro NpoLecyansHOro KOBEKCY MapKETUHIOBIX
i couianbHux gocnipxedb ICC/ESOMAR. [ns onpauyo-
BaHHS 11 iHTepnpeTauii pesynbrartiB 3acTocyBanu METOAU
CMCTEMHOTO aHaniay, y3aranbHEeHHS), MOPIBHSAHHS, MaTema-
TWKO-CTaTUCTUYHI, ONUCOBMI | rpadhivHIiA.

Pe3yabTati

3Baxaloun Ha akTyanbHICTb BripoBamkeHHss OMT sk npiopu-
TETHOIO HaYKOBO-MPaKTUYHOTO HanpsiMy A11s1 3abesnedeHHs
cucTemMHoro bayeHHsi Npobnemm Ta BU3HaYEHHs! nepernek-
TUB, NapanesibHO OpraHi3oBaHO ONMWUTYBaHHA (haxiBLiB
y ccepi OMT (BnacHe ekcnepTiB — po3pobHWKIB, KOTPI
6e3nocepenHbo BukoHytoTb OMT, a Takox KOpuCTyBauiB,
iHchopMoBaHWx Oci6, SiKi 3aCTOCOBYHOTL pe3ynbTaTi Takoro
OLiHIOBaHHS ANS YXBaNeHHs pilleHb Ha Pi3HMUX PIBHSAX
ynpaeniHHs) [17]. [ns nopiBHSHHS pe3ynbTaTiB aHKeTyBaH-
Hs 0bpaxyBanu cepefHb03BaXeHi OLiHKW Ta BU3HAYMIMN
BIANOBIAHI paHr 3a BCiMa HanpaMamy 060X aHKETYBaHb.
Takui nigxig fas 3Mory 00’'eKTUBHO BUCBITNUTY OAEpXaHi
3HAYEHHS eKCMIePTHIUX OLHOK 3ararniom Mo rpynax pecrnoH-
[EHTIB. Y3romKeHiCTb IyMOK PeCroHAEHTIB, BiAnoBigHO
[0 CTaTUCTUYHMX 0bpaxyHKiB 3a koediljeHTom Kenaana,
craHoBuTb Big 0,72 go 0,93.

[po piBeHb KOMMNETEHTHOCTI PECMOHAEHTIB 3 NUTaHb,
Lo BMBYANW, CBig4aTb pesynbTatit iXHbOI CaMOOLHKK, a
TaKoX NpoeCinHO-AINoBi AKOCTI, piBEHb OCBITY Ta AOCBIA,
Lo onmcaHi Huxye. Tak, y mabnuyj 1 HaBefeHo onuc Bu-
6ipku cowjonoriyHoro onuTyBaHHs «focnimkeHHs npobrem
BnpoBagkeHHs OMT y koHTeKcTi pedhopMyBaHHs rany3i
O3» (n=77).

pyna onutanmx daxisuis y ccepi OMT 3a Bikom Mana
TaKy cTpykTypy: no 26,0 % pecnoHaeHTiB Bikom o 30 po-
kiB i 40-50 pokis, 23,4 % — 30—40 pokig, 24,7 % — noHag
50 pokiB. Cepen onuTaHux nepesaxanu xiHku — 68,8 %,
yonosikiB — 31,2 %. Jocsig po6otu y ccpepi OMT abo y
LOTUYHUX [0 LiEi AiSnbHOCTI chepax AOBOMi PiBHOMAHITHUN,
BKMoYaB sk Be3nocepenHe BUKOHaHHS AEPXaBHOI OLiHKN,
NpOBeAEHHS NEPBUHHOT Ta (haXoBOi eKCnepTuam, Tak i
HayKOBi [OCTIKEHHS y cchepi OLiHIOBaHHS KNiHIYHOT edhek-
TMBHOCTI 11 6e3neku J13, hapmMakoekOHOMIYHI 4OCTIMKEHHS,
ny6niyHi 3aKyniBni, BUKOPUCTaHHS pe3ynbTariB Takoro oLi-
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Tabauua 1. Xapaktepuctvka piBHsi NpogeciiiHoi KoMNeTEHTHOCTI (haxisuis 3 OMT

3a rpynamu
KopuctyBaui OMT | IHpopmoBaHi ocobu

Kinb- Yactka, | Kinb- Yacrka, | Kinb- Yacrka,
KiCTb % KiCTb % KiCTb %

HIOBaHHS! Mif Yac yXBamneHHs pilleHb npy BUaHayeHHi 113
i bopmyBaHHi chopmynsipiB, nepenikie ToLO. 3a3Haummo,
wo y 50 % pecrnoHAEHTIB Takui 4OCBIA CTAHOBUTL MEHLLE
Hix 5 pokiB, 33,3 % onuTaHux NpaLorThb Y L cdepi npo-
Tarom 5-10 pokiB, i nuwe 16,7 % onuTaHMx MatoTb 4OCBIA
noHap 10 pokis (Lie, K NpaBuo, HayKoBL, SIKi 3GiNCHIOITb

OcsiTa / kBanidikauis

. o . dapmaLeBTuyHa / 3 231 19 59 16 40
FAOCTIAKEHHS! y i ccpepi). chapmaLiesT, nposisop
CoujarnbHo-AemorpadiuHi xapakTepucTki Ta npode- ExoHoMiuHa / ekoHomicT 3 231 6 19 1 =
CiiHO-JiNOBI SIKOCTi PECNOHAEHTIB, KOTpi Bpamm yyacTb y Meguua / nikap 2 154 6 19 6 15
JocrimkeHHi npobnem ny6nivHOro ynpasniHHS Y KOHTEKCTI {OpuauaHa / topuct 2 154 _ _ 5 12
BnpoBamkeHHs OMT, HaBefeHo y mabruyi 2. IHiwe 3 23,1 - - 11 28
[NopiBHANBHWIA aHani3 AyMOK PECMOHAEHTIB LIOAO Cy- 3aranbHa KinbKicTb 13 - 32 - 31 -

yacHoro ctaHy BnpoBamxeHHs OMT B YkpaiHi BU3Ha4eHO PecrioHAeHTis y rpyni*

K OMH 3 OCHOBHMX HANPSMIB B aHKETYBaHHi PECTIOHAEHTIB;
OLLIHKOBaHHS 3MIMCHWNM 3@ M'ATMOANBHOO LLKanot. Pesyrnb-
TaTu HaBeaeHo B mabuui 3.

Y3aranbHeHi pesynbsTaTi aHKETHOrO ONUTYBaHHS pec-
NOHAEHTIB LIOJO CyvacHOro ctaHy BrpoBagkeHHs OMT
B YkpaiHi ctaHoBnsATh Bif 2,2 go 3,5 6ana. Tak, makcu-
manbHuin 6an — 3,5 — Mae MixHapogHa cnienpaus y cepi

*! Kinbka PeCMOHAEHTIB MatoTb [iBi BULLi OCBITH, TOMY Cyma GinbLua Hix 100 %.

Tabauua 2. CouianbHo-aemorpadiyHi xapakTepUCTVKV Ta NPodeCinHO-AiNoBI AKOCTI
daxisuis

XapakTepucTika pecnoHAeHTIB (ekcnepTiB)

KepiBHuku y ccepi 03

tacria %

OMT; minimanbHuit — 3actocyBanHs OMT Ha pisHi 3aknagy Ocaira / kBanicikauis
OXOPOHY 300POB’S — 2,2; KaApPOBWIA NOTEHLjan oTprMas 2,9. GapmaLiesTiyHa / hapMaLiesT, nposi3op 55 34
3abe3aneyeHHs iHpopmaLieto 3aiimae paHr 1 (3,2 6ana), EkoHowmiuHa / exoHomicT - -
3a BU3HaYeHHAM baxiBLiB i3 nyBniyHoro ynpaeniHHS, paHr MenwyHa / ikap %8 60
3 —Ha pymky pecnoHzeHTis 3 OMT (3,0). do pedi, B Wil rpyni tOpuanyHa / topuct 4 2
paHr 1(3,4) HagaHo MixXHapOAHOMY CMiBPOBITHULTBY; paHT TextiiuHa / nporpamict
2(3,1i3,2) maroTb 0fpasy Tpu HaNPSIMK: HOPMaTMBHO-NPa- IHwe 5 3
BOBi aKTV — B 0GOX FPyNax ONUTaHMX, @ TAKOX 3aCTOCYBAHHS DL G AR L A LS L
OMT [ns1 yXBaneHHs pillieHb mpo peimMBypcaliiio Ta saky- Ao 30 pokis 3 2,7
nigni Mikis Ha piBHi gepxasm i 3acTocyBaHHs OMT Ha piBHi Clncllicls £ il
3aKrnazy OXOPOHY 300POB'st (3,1) — Tinbky B Mepuwiii rpyni. 03RS0 pokis 45 275
PaHr 4 3 oLjiHKoto 2,9 6aria ofjepkaB HaNexXHUi KagpoBuii Crare.
noTeHuian, B 060X rpynax pecroHaeHTiB. 3ayBaxumo :g:;’:"(” ;2 :Zi
BMCOKMIA PiBEHb Y3ro[KEHOCTI [JyMOK PECNOHAEHTIB i 3a o i i .
. . TMpodecilinmit cTax Ta pobota B cthepi ynpaeniHHs
paHramu, i 3a OLiHKamM¥ OO Cy4acHOro CTaHy BrpoBa- -
. [o 10 pokiB 79 48,2
keHHs OMT B YKpaIHI.' . . . 11-20 pokis 57 25
Ha HaLuy fymKy, Taki pesynsTaTi Linkom BignoBigatTs Mowan 20 pokia = 23

pearnbHOCTI, OCKIMbKM, HE3BAXakumn Ha BUCOKI TEMMU po3-
BuTKy, OMT OCi He Mae HaneXHOro KaapPOBOTo NOTEHLjany,
i TOMy 3aKOHOMIpHO NoTpebye hopMyBaHHS NPOECIHOIO
cepenoBuLLa.

3a3Haummo, o y BinbLuocTi kpaiH ceiTy OMT icToTHO
BnnmBeae Ha cuctemy O3 i hapMaLieBTUYHOTO 3abe3neyeHHs
HaceneHHs, a Takox My6niyHe ynpaBriHHS Ljieto CUCTEMOKO.
Tomy BU3Ha4MNN JyMKY PECTIOHAEHTIB 060X rpyn 3 Liboro
nnUTaHHs (mabrn. 4).

AHania pe3ynbTaTis OnUTyBaHHS 3@ HanpsiMamm BrvBy
OMT y o6ox rpynax 3giiCcHUMM 3a TpbOMa KpUTEPISMA:

Tabauusa 3. MopiBHANbHUI aHani3 cyuacHoro cTaHy BripoBamkeHHss OMT B YkpaiHi
NyGniswe ynpasnins

CepeaHbo- PaHr CepeaHbo-
3BaXeHu 6an 3Ba¥eHun 6an
3

3abesneyeHHs iHhopmaLiieo 3.2 1 3,0

OCHOBHi HaNPAMU BNPOBaXKEHHS
OMT

HopmartuBHO-npaBoBi aktn 3.1 2 3,2
3acTocyBaHHst OMT Ans yxBareHHs 3,1 2 3,0
pileHb npo peimbypcalito Ta 3akynieni

niKiB Ha piBHI AepxaBn

MO3UTWBHO, HENTPANbHO Ta HeraTWBHO. HaliBuLLy OLjHKY 3actocysanka OMT Ha piki saknagy 3,1 2 22 5
0 . . . . OXOPOHM 300P0B A
«no3uTUBHOY (72,6 %) dpaxisui 3 nybniYHOro ynpaemniHHA i o
. L MixHapogHe cniBpoBiTHALTBO 3,0 3 34 1
HaJanm BrpOBaDKEHHIO CTAHAAPTIB MeAWYHOI JONOMOrM - "
(MA), HarHwk4y (51,5 %) ouiHKY ofepxanu AOCTYMH LiHW Seliciol foiack ol OMT 30 ; 30
’ Y (91,9 %) OLIHKY ORED AoCTyMHI 4 HanexHuit kagpoBwii noTeHLiasn 2,9 4 2,9 4

Ha MeauyHi TexHonorii. [N NOpIBHSIHHS, peCnOHAEHTU 3
OMT TaKy Ha/BMLLYy OLiHKY Haganw 3akynisni nikis (74,2 %),
HanHWx4y (56,0 %) — HaNpPAMY «4OCTYMH LiHW Ha MeauYHi

* pesynbTaTv AoCrigpKeHHs npobriem nyGnivHoro ynpaeniHHs 3a yMOB BnpoBamkeHHs OMT;
**! pesyneTati aHaniay cTaHy, npobrnem i nepcnekTus BipoBamkeHHs OMT.

TexHonorii». Pa3om i3 Tum, pesynbTaT «HeMTpanbHOY,
HaVBWLLi OLIHKM OfepxaB HanpsiM «ZOCTYMHi LWiHWA Ha Me-
AnyHi TexHonorii» (24,0 i 28,5 BignoBigHO) y ABOX rpynax
PECMOHAEHTIB. 3a3HauMMo, Lo HeraTyBHI OLHKM MatTb
Bapiauito Big 0,8 % 10 5,0 %, iXHi 3HaYEHHS Ay>KE HU3bKI.

OTxe, 3a pesynbraTamMmu aHKETYBaHHS B 060X rpynax
PECMOHAEHTIB AiNWNAKn BUCHOBKY, Wwo OMT mae gosoni

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

3HaYHMIN BMUB Ha pisHi Hanpsmm O3 i dhapMaLeBTUYHOTO
3abesneyeHHst HaceneHHs, a Takox My6bnivyHe ynpasniHHS.

Baxnvewii eTan gocnigkeHHs — NOPIBHANbHWIA aHani3
NporHo3y Loao Bnnvey BripoeamkeHHss OMT Ha cuctemy
O3 i chapmaueBTUYHOrO 3abe3neyeHHst HaCeNneHHs Ha
MigcTaBi ONUTYBaHHSA 3anyyeHUX rpyn PeCnoHAEHTIB.
Pesynkrati nporHo3y AatoTb 3Mory AOCTIANTY OYiKyBaHHS
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Tabauusa 4. AHani3s pesynbraTiB ONUTYBaHHS PECMOHAEHTIB Lofo Hanpsamie BnnvBy OMT Ha cuctemy oxopoHu 30opos’s (3a 100 % wkanot), %

My6niyHe ynpaBniHHa OoMT

Hanpsam Bnnusy OMT
Bakynisni nikis 64,5 19,3 0,8 74,2 11,6 37
HapaHHs sikicHoT MeauyHoi onomorn 71,0 14,5 4,0 65,0 20,8 3,9
[loCTYMHICTb ePEKTUBHINX MEANYHNX TEXHONOTiN 66,0 21,0 15 70,1 19,5 25
[OCTynHi LiH1 Ha MeanYHi TexHonorii 51,5 24,0 5,0 56,0 28,5 1,3
[octyn fo iHHOBaLi 65,4 17,0 1,5 70,1 13,0 3,7
3amiHa 3acTapinux MeanyHNX TEXHOMOTIN 67,5 18,5 0,7 63,8 16,9 14
BnpoBazkeHHsi cTaHAapTiB Meayn4Hoi A0NoMoru 72,6 13,6 25 69,0 16,9 14
Bw6ip ocHoBHux 13 68,4 17,0 2,5 714 14,3 14
1 0 10 20 30 40 50 60 70
46,2
YpockoHaneHHs iHctutyuin OMT 34,4
35,5
[MokpaLLeHHs diHaHCyBaHHS 53,8
Ta MaTepianbHo-TeXHIYHOI 6aau 344
51,6
61,5
HanexHe npodeciitHe cepenosuiLe 43,8
48,4
P 15,4
EdbexTrBHa CTpYKTypa ynpasniHHs:
BCTaHOBNEHHS NOBHOBaXeHb 34,4
Ta BignoBigansHoCTi 54,8
30,8
HopwmaTtneHo-npaBoBi akTh 15,6
51,6
231
O6rpyHTyBaHHS MeTogonorii 25
BnpoBagpkeHHss OMT 45,2
53,8
MixHapoaHe cniBpoBiTHULTBO 21,9
38,7
30,8
3abeaneyeHHs iHopmaLieto 43,8
(moctyn no 6a3 paHux) 32,3
H Po3po6Huku B Kopucrysaui IHcpopmoBaHi

Puc. 1. PesynbTaTit aHKeTyBaHHs Po3pobHUKIB, KOpUCTYBaYiB Ta iHpoOpMOBaHMX 0Cib LOA0 NpiopUTETHIX HanpaMiB ynpoBamkeHHs OMT B YkpaiHi (y Biacotkax, %).

MEeANYHUX i hapmaLeBTUYHUX (haxiBLiB BiZ BNPOBaMKEHHS
OMT. Y3aranbHeHi pe3ynstati ONuTyBaHHS HaBEAEHO B
mabnuuj 5.

[NopiBHANBHMI aHani3 pesynsTaTtiB ONUTYBaHHS Noka-
3aB: | pECMOHAEHTW, siki 6e3nocepeaHbo 3aiicHoTs OMT,
i dpaxisui 3 nybniyHoro ynpaeniHHs B O3 onTUMICTUYHO
OLiHIO0Tb (Haganu paHr 1) BapiaHTy NPOrHo3y LoAo 3Hau-
HOro nigBuLLEHHS edhekTmBHOCTI M i hapmaLeBTUYHOMO
3abe3aneyeHHs y npoleci BnposamkeHHs OMT. 3asHaunmo,
Lo oujHku ekcneptis 3 OMT cyTTeBo Bui (74,1 % npoTu
42,8 % BignoBigHo). Lle MOXHa NOSICHATU TWUM, LLO BXe
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3apa3 € edoeKTBHI pesynrati BnpoBagkeHHs OMT sk npo-
30p0i CUCTEMM YXBANEHHS YNPaBRIHCLKWX PILLEHD i3 MNTaHb
MigBWLLEHHS! [OCTYny W AOCTYNHOCTI NikiB, peimbypcaLii
iXHbOI BapTOCT, My6MiYHMX 3aKyniBenb TOLLO.

BinbL NecUMICTUYHY OYMKY MatoTb PECMOHAEHTU 3
OMT wwoAo iHWKMX BapiaHTIB NPOrHO3IB YNPOBaXeHHS
OMT: cyTTeBO He BnnnHe Ha cuctemy O3 i hapmaLeBTUy-
Horo 3abe3neveHHs (6,4 % npotn 12,0 %) i BUpILLMTB Tinbku
npobrnemy paujioHarnbHOro BukopucTanHs J13, Hanpuknag,
po3pobky nepenikis hopmynspis i npotokonis (9,0 % npotu
10,5 %).
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Y npoueci aHanisy pesynbraTiB ONUTYBaHHS PECMOH-
[EeHTIB 3BEPHYNM yBary Ha AOCUTb BUCOKUI BiACOTOK TUX,
XT0 BarawTbes 3 Bignosipato (33,0 % 1a 10,5 %), paHr 2
3a jBOMa rpynamu pecnoHaeHTiB. Lie cBigumTb npo Hego-
CTaTHI0 06i3HaHICTb PECMOHAEHTIB 3 MUTaHb YNPOBAKEHHS
OMT, nepepycim chaxisLis i3 nybniyHoro ynpaeniHHs. Lie
notpebye BXUTTS ePEKTUBHUX 3aX0AIB i3 DOpMYBaHHS NPo-
heciiHoro cepeoBULLA, @ TAKOXK LLIMPLLIOMO BUKOPUCTAHHS
OMT y npaktuyHin O3.

BignosigHo [0 3aBgaHb JOCHiOXEHHS, HeobXigHO
BU3HAYNTK JyMKY PECMOHAEHTIB LIOAO NPIOPUTETHOCTI
Pi3HMX HaNPSIMIB MigBMLLEHHS edhekTBHOCTI cuctemn OMT,
BPAXOBYHUM YUHHI 0OMEXEHHS! (hiHaHCyBaHHS TOLLO. Y Npo-
Lieci po3pobky NUTaHb aHKET BpaxyBanw CBITOBWA JOCBIA
(y 126 kpaiHax, 1 3okpema YkpaiHi), @ Takox pesynsratu
aHkeTyBaHHs, Lo 3aiicHere BOO3'y 2021 poui [5]. Lie aano
3MOry BCTaHOBUTY Npobnemu, Lo € NpiopuTeTHUMM Nif Yac
BnpoeamkeHHs OMT B YkpaiHi. Pesynsratv onuTyBaHHs 3a
[BOMa [OCHmKEHHAMM, IO PO3IMISHYTI, HABEAEHO B ma-
6r1uui 6, 30kpema HafiaHo ekcrnepTHY AyMKy 3 nnTaHs OMT
po3pobHYKiB, KOPUCTYBaYIB Ta iHpopmoBaHuX ocib (puc. 1).

3rigHo 3 JaHumK, Wo opepxanu, daxisui 3 OMT
(po3pobHUKY, kopucTyBaui i iHchopMmoBaHi 0cobu) sik oc-
HOBHI NPIOPUTETW BU3HAYWUNW Taki HANpsIMu: CTBOPEHHS
HanexHoro npodeciiHoro cepegosuwa (43,8-61,5%),
MoKpaLUeHHs (iHaHCyBaHHS Ta MaTepianbHO-TEXHIYHOT
6a3m (34,4-53,8 %), dhopMyBaHHs eheKTUBHOI CTPYKTYpH
ynpasniHHs (15,4-54,8 %), iHdbopmauinHe 3abesneyeHHs
(30,8-43,8 %).

3a pesynbratamy ONUTYBaHHS PECTOHAEHTIB B 060X
rpynax, KIo4oB1MU € HOTVPM MPIOPUTETHI HaNpsimm: 3abes-
neYeHHs PiHaHCOBMX, KAAPOBWX i MaTepianbHO-TEXHIYHUX
pecypciB, eekTuBHe nybnivyHe ynpasniHHS 3 paLioHans-
HM PO3MOLiNIOM NOBHOBAXEHD i BiANOBIAANBHOCTI, @ TAKOX
po3pobka HOpMaTUBHO-NPABOBUX aKTiB. Baxnmey pornb i
ans excneptis 3 OMT, i chaxiBLiB 3 my6nivHOro ynpaeniHHs,
KOTpi YXBanHIOTb PiLLieHHs, Bizirpae 3abe3neyeHHs iHgop-
maLlieto, 4OCTYN A0 cyyacHux 6as faHux.

3ayBaxumo, L0 paHru BU3HAYEHUX MPIOPUTETHNX
HanpsMiB MaloTb HE3HAYHY BapiaLito (B 1-2 no3uii), a 3a
HOPMaTVBHO-NPABOBMMU aKTamu BOHM 30iraloTbCst — paHr 4.
£k paHr 1 BU3Ha4eHO NokpaLLeHHs hiHaHCyBaHHA Ta MaTe-
pianbHO-TeXHIYHOI 6a3u dhaxisLamy 3 nyBniyHoro ynpaeniH-
Ha (71,9 %), B excneprti 3 OMT Lieit HanpsiM OTpUMaB paHr
2 (47,0 %), a oT Sk paHr 1 i pecrnoHAeHTN 3aKOHOMIPHO
BU3HAYMNM HanexHe npodeciiie cepegosuule (53,3 %).
3a3Haunmo, Lo MPIOPUTETHOMY HanpsiMy — CTBOPEHHIO
€(heKTVBHOI CTPYKTYpK ynpaBniHHSA — kepiBHuKk O3 Haganm
paHr 2 3i 3Ha4HO HVXKYOHO OLiHKOH (46,8 % npotn 71,9 %).

Y cyyacHyx ymoBax hopMyBaHHs NaLeHT-OpiEHTOBAHOI
mogeni enexktporHoi O3 (e-Health), nybniuHoro agMiHicTpy-
BaHHS Ta LUpoBi3aLlii BaxmnuBe 3HaYEHHS MaKTb HANEXHi
HOPMaTVBHO-NPABOBI akTy LLOAO 3abe3nedeHHs AocTyny Ta
[OCTYNHOCTI A0 e(DEKTUBHUX MEAUYHUX TEXHOIOrIN, po3-
pobka 11 0BroBOpeHHs1 SKMX He MOXIUBI 6e3 3anyyeHHs
cTenkxonaepis. TOMy OfHVM i3 3aBAaHb AOCTIKEHHS Oyno
BW3HAYUT MKy PECMIOHAEHTIB LLOA0 Ny6rivHoCTi Ta npo-
30pOCTi Cy4acHux 3aca ynpaeriHHs cuctemoro O3, a Takox
poni pisHux cTenkxongepiB y 3aiicHeHHi OMT, yxBaneHHi
yNpaBniHCbKMX piLLieHb Ta hOPMYBaHHI epXaBHOI NOMITVKM.

Y3aranbHeHi pesynsraTi OnuTyBaHHS PECMOHAEHTIB
L0 poni rPOMaChbKMX OpraHisayiit (naLieHTChKMX i npo-
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Tabauua 5. Pe3ynstati onuTyBaHHs pecroHAEHTIB oo nporHosy Bnnmey OMT
Ha cuctemy O3 i chapmaLieBTHYHOTO 3abe3neyeHHst HacenenHst (3a 100 % wkanoto)

MporHo3xui BapiaHT Bnnusy OMT

%

3HayHo nigBULLMTL edbekTuBHICTL ML i hapmaLieBTMYHOO 42,8
3abe3neyeHHs

CyTTeBO He BnnuHe Ha cuctemy O3 i hapmaLieBTMyHe 12,2
3abe3neyeHHs

BupiunTb Tinbku npobnemy palioHansHoro Bukopuctanhsa 113 10,5
HeratuBHO BnnnHe Ha JoCTynHiCTb 13 1,5
Baratocb BignosicTu 33,0

My6niyHe
ynpaBniHHA

Panr

i | w _\I
Nl W ~ AE

omMT

74,1

6,4

9,0

10,5

Tabauusa 6. Pe3ynbtaTi €KCrnepTHOrO OLHIOBAHHS! MPIOPUTETHWX HaNpsIMIB

YOOCKOHaMEHHs BiTYM3HsHOI cuctemn OMT

MpiopuTeTHMIn Hanpsim yaockoHaneHHs OMT

lMokpalLeHHs thiHaHCyBaHHS 11 MaTepianbHO-TEXHIYHOT 6aau 71,9
EdbexTnBHa CTPYKTYpa ynpaBniHHS: BCTAHOBNEHHS 46,8
NOBHOBaXEHb i BiANOBIAANbHOCTI

HanexHe npodheciiiHe cepenosuLLe 41,2
HopmartuBHO-NpaBoBi akTn 36,2
3abesneyeHHst iHchopmaLieto (gocTyn Ao 6a3 faHux) 27,3
O6rpyHTYBaHHs MeToAonorii BnposamkeHHs OMT 235
MixHapogHe cniBpobiTHMLTBO 21,9
YaockoHaneHHs iHeTuTywin OMT 14,4

o N o o B~ W

(o2 TS B & ) B O R Q)NE

Tabauua 7. Pesynstatit onuTyBaHHS PECMOHAEHTIB LLOAO POSli FPOMaAChKUX

opraHisauii y BnpoBagkeHHi BiTun3HsHoi cuctemu OMT

OCHOBHi HanNpsAMU AiANbHOCTI

®opmyBaHHS NPOECiiHOT AYMKM CiNbHOTH 475
3AifiCHEHHS HarnsiAy Ta KOHTPOIo 45,1
AHania ocHoBHx npobnem cuctemn OMT 434
My6niyHe iHhopMyBaHHSs FpPOMaAChKOCTi 434
Po3po6ka i1 06roBopeHHsi HOPMaTUBHO-MPABOBHX aKTIB 37,0
YyacTb B eKcnepyMeHTanbH1X AOCHIMKEHHSX | popmyBaHHi 27,5

6a3v [oKa30BOi MEANLIMHY

Paur
2

1

3

5

3

4

(becinHux) y BNpoBamkeHHi BiTun3HsHOI cuctemun OMT
HaBeaeHo B mabnuui 7.

3a pesynbTatamu MopiBHAHHS Pe3yrnbTaTiB ONUTYBaHHS,
ponb rPOMafChbKMX OpraHisaLiin y BNpOBamKeHHi cuctemu
OMT nepepnbayae Hacamnepep: paHr 1y daxiBLiB 3 ynpas-
niHHg O3 — dopMyBaHHs NPOGECIHOI AYMKW CMNBHOTH
(47,5 %), B excneptiB 3 OMT — 3giiicCHeHHs Harnsagy Ta
koHTponio (57,0 %); paHr 2 mae 38opoTHI noauuii (45,1 %
Ta 55,7 %) 3a rpynamu peCrOHAEHTIB; paHr 3 — aHani3 oc-
HoBHUX Npobnem cuctemu OMT, 36iraeTbes B 060X rpynax
pecrnoHaeHTiB 3 ouiHkamn 43,4 % Ta 54,5 % BignosigHo.
OTxe, BCTAHOBNEHO BUCOKUI PiBEHb Y3rOMKEHOCT AYMOK
PECMOHAEHTIB LWO4O poni rpOMaAChKMX OpraHisaLin y
BnpoBamKeHHi cuctemm OMT B YkpaiHi.

06roBopeHHA

EdbektnBHicTb nybniyHoro ynpaeniHHa cuctemoro O3 i
thapmaLii icToTHO 3anexuTb Big nyoniYHOCTI Ta MPO30po-
CTi, 3aMy4eHHs Pi3HUX CTenkxongepis 4O npouecis dop-
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MyBaHHS nonituku (policy-making) 1 yxsaneHHs pileHb
(decision-making) ons focsirtHeHHs BanaHcy cynepeynmBiux
iHTEpeciB ycix 3avikaBneHux cTopiH. [isnbHiCTb cTenkxon-
[epiB CNpsiMOBaHa Hacamneper Ha afBOKaLlito iHTepeciB
naujeHTiB, 3abe3neyeHHs POMafCbKOro KOHTPOMHO 00
CnpaBeanmMBoro po3noginy obMexeHnx pecypcis. Baxnneo
NpaBUMbLHO OLHIOBATM BMIIMB CTEVKXONAEPIB Ha npoLecy
iMnnemenTauii OMT y npakTu4Hy MeauLmHy i hapmalliio,
¢hopmyBaHHS rPOMaACHKOT yMKW Y Liil Cchepi, BUCBITINEHHS
npiopuTETHUX NPOBNeM y NpoLeci 0BroBOPEHHS BaXMMBIX
YNpaBMiHCbKUX PilleHb, YXBaneHHs SIKUX I'PYHTYETbCA Ha
OMT.

OTe, ekcrnepTHe ONMWUTYBaHHS, WO 34INCHWNM, Aarno
3MOry 3 MO3uLiii CUCTEMHOTO Niaxody npoaHaniaysaTty
Cy4acHWi CTaH i npobrnemu BripoamkeHHs OMT, wo cynpo-
BOZKYHOTb NPOLEC TpaHCGopmaLlii CUCTEMM AepKaBHOMO 1
perioHanbHOro ynpasniHHS, @ TakoX BUSIBUTI OCOGNMBOCTI
Ta Kno4oBi TeHaeHLji po3sutky OMT y BITUM3HSHI cuCTEMI
O3 i hapmaulii.

BucHoBKH

1. Ins HaykoBOro 06r'pyHTYBaHHS NPIOPUTETHUX Ha-
npsIMiB PO3BUTKY OLiHIOBaHHS TexHonorin O3 B YkpaiHi
Ha 3acajax CMCTeMHOro nigxofy 3aiicHUNM ABa napa-
NenbHUX eKCMepTHUX ONWUTYBaHHS. Penpe3eHTaTuBHy
BMGipKy dhopMyBanu LLMSXOM LinecnpsiMoBaHoro Biabopy
ekcneprtis cepen taxisLis cchepn O3, Bpaxosyoum piBeHb
KOMMNETEHTHOCTI 1 1OCBIA NPaKTUYHOI AisNbHOCTI, 30Kpema
y cepi ynpaeniHHa O3. B oHnaiH-aHKeTYBaHHI B3snu
yyacTb 164 kepiBHUKM Pi3HKX PIBHIB yNpaBmiHHS CUCTEMM
083 77 daxisuiB ccepyn OMT, skuX yMOBHO NOZINUIM Ha
Tpu rpynu (po3pobHukn OMT, kopucTyBaui i iHpOpMOBaHi
ocobw).

2.Y pesynbrati aHKeTyBaHHS ABOX rpyn PECMOHAEHTIB
BCTaHOBWMM, LLO 3-MOMiX OCHOBHWX NPObnem BnpoBakeH-
Hst OMT HaiBULLi paHrv OTpUMaIy BiANoBiaHe iHhopmaLlii-
He 3abe3neyeHHs (BiKPUTICTb, aKTyarbHICTb | OKa30BICTb
[aHux), HopmaTuBHO-NpaBoBa 6asa. Baxnueuii acnekt
— BUKOpuCTaHHs pesynbtatis OMT y npoueci hopmyBaH-
HS MONITUKA 1 YXBANEHHS pilleHb LIOAO BMPOBaKEHHS,
(hiHaHCyBaHHSA MeaUYHUX | hapMaLEBTUYHIUX TEXHOMOTIN
Ha BCiX PIBHSX ynpaBniHHs.

3. Ak cBinYaTh pesynsraTy ONUTYBaHHS, eKCNepTy Noau-
TMBHO oLiHtotoTh BnmB OMT Ha pisHi acnekt cuctemm O3
(30kpeMma, sKicTb HagaHHa ML, gocTyn | AOCTYMNHICTL Meauy-
HWX TEXHOIOTIl, po3pobka CTaHAApTIB MeaNYHOI JOMOMOrM
Ta Biabip ocHoBHYX J13, BNpoBaKeHHs! iHHOBALIil | BUKIHO-
YeHHs! HeeheKTUBHIX, 3aCTapinux MEAUYHNX TEXHOONIN).
lMpono3uuii ekcnepTiB WOAO MiABULLEHHS ePeKTUBHOCTI
BUKOpUCTaHHs pesyneratis OMT nonsratoTb y NOCUneH-
Hi OCBITHBO-iH(POPMALiiHOI CKkNapoBoi, 3abe3neyeHHi
ny6niyHOCTi Ta MPO30pOCTi NPOLIECiB, 0BrPyHTOBAHHOMY
BUKOpUCTaHHi 3BiTiB 3 OMT nig yac yxBaneHHs pilleHb Ha
[lepXxaBHOMY, pPerioHanbLHOMY 11 TokarnbHoMy piBHsX. Pec-
MOHAEHTU Maike OQHOCTAHO BKa3anu Ha BaXJIvBY porb
rpoOMafCbKvX OpraHisaLin y npoveci BnpoBagkeHHs OMT,
a came y bopMyBaHHi rpOMagCbKoi fyMKi, 3abe3neqeHHi
HaneXHOro Harnsiay i KOHTPOMH, 3aXUCTY NpaB Ta iHTepeCiB.

4. Excneptu oujHunu nepcnektvemn po3sutky OMT B
YkpaiHi 3a Takummn HanpsiMamm, sk pO3BUTOK NOTeHLiany
Ta nNpocheciiiHoro cepenoBuLLa, po3byaoBa iHCTUTYLINHOT

CTPYKTYpYH 11 CUCTEMU YNPaBRiHHS, iMnnemeHTauis OMT y
MPOLIEC YXBANEHHS PiLLieHb.

MepcneKTUBY NOAAABLLLIMX HAaYKOBUX AOCAIAKEHb MOMS-
ratoTb B 0OrpyHTYBaHHi NpiopUTETHUX HAaNPSIMIB YA0CKOHa-
NeHHs cucTemn ny6nivHoro ynpasniHHs, 6epyyu [o yearu
pe3ynbTaT AOCHMKEHHS.
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06rpyHTYBaHHA LiHOBOr0 Aiana3oHy AAA MiCLLEeBUX AiKapCbKUX 3aco6iB
NPOTUrpuOKOBOI Aji Ha OCHOBI ynoA06aHb NaLjieHTIB

H. 0. TkaueHko®*1ACDF | B, Bywyesa®1ACE P, A, Mputyra®3BE,
B. B. MapueHko®*BE, O, . LUmaTeHko®3BE

13anopisbKknit AePXaBHUI MEAUKO-GapMaLEBTUUHII YHIBEpPCUTET, YKpaiHa, 2HaLioHaAbHWIA BIHCbKOBO-MEANUHNIA KAHIUHWI LEHTP «[TOAOBHMIA
BilICbKOBWI KAIHIUHWIA rocmiTaAb», M. KKiB, YkpaiHa, SYkpaiHcbka BiliCbKOBO-MeAUUHa akapemisi, M. KuiB, YkpaiHa

A - KOHLENLiA Ta AU3aiH AOCAIAXEHHS; B - 36ip aAaHux; C - aHaAi3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTatTi; E - peparyBaHHs cTarri;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi

KatouoBi croBa:
NpOTUrpUBKOBUIA
NiKapCbKuiA 3acio,
dapMaKkoEKOHOMIYHi
NiAXOAM, FOTOBHICTb
NAGTUTH, METOA
BaH BecteHpopna,
covjonoriyHe
OMUTYBaHHS,
dapmaLeBTUyHE
3a6e3neyeHHs,
dapmaLesTUyHa
Aonomora.

3anopisbkuit
MeAUYHUI XXypHaA.
2025. T. 27, N2 1(148).
C. 80-86

LliHoBuin chakTop nikapcbkoro 3acoby € BaroMnm enemMeHToM MeHeKMeHTY Tepanii, Lo NOCKUMOETLCS NOTPLIEHHAM coLliarnb-
HO-EKOHOMIYHOTO CTAHOBWLLA YKPATHLIB i BITYM3HSIHOI OXOPOHW 340POB’S B YMOBAX BilHMU.

MeTa po6oTH — BUBYMTY FOTOBHICTb MALEHTIB MnatUTW 3a NpoTUrpubKoBi nikapcbki 3acobu (MIM3) micueroi aii, 6epyun go
yBaru ixHi piaHi CNOXuBYI XapaKTepuCTukW, Ans 0BrpyHTYBaHHS EKOHOMIYHOI CKMaAoBoi Nif Yac po3pobneHHs), BIPOBaMKEHHS!
Ha (hapMaLEBTUYHUIA PUHOK BITYN3HSHWX NiKapcbkux 3acobiB, a TakoX (POPMyBaHHS PEKOMEHZALN LWOAO NiABULLEHHS PIBHS
(hapmaLieBTNYHOI AONOMOTM NaLieHTaM i3 rpUBKOBMMM 3aXBOPHOBAHHAMM LLKIpW.

Marepiaau i meToan. Ak OCHOBHUI MaTtepian AOCHIMKEHHS BUKOPUCTAHO Pe3yrbTatit COLONOMYHOrO ONUTYBaHHS CrOXMBaYiB
micueswx MIM3. Mig Yac gocnimKeHHs 3acToCOBaHO MeToaAM iHPOPMALIIIHOMO NOLLYKY, y3aranbHeHHs, dhopmManisalii, aHKeTyBaHHs,
a Takox meTog BaH BecteHpopna (PSM) — BuMiptoBaHHs HyTAMBOCTI 40 UiHW. [eorpadist peCnoHAeHTiB oxonnoBana 3anopisbky,
[HinponeTpoBcbKy, Yepkackky, MonTtascbky, IBaHo-PpaHkiBebKy, Kuisebky, Onecbky obnacri.

Pesynbtat. 3ailicHNM 3aranbHui rpynoBuiA aHania LiHOBOT YyTninMBOCTi An1st BocbMu MIT13 micLieBoi i 3 06paxyHKoM 3Ha4eHb
ontumansHoi (OPP), ingudepeHTHoi (IDP), MitimansHoi (MCP) Ta makcumansHoi (MEP) LiH, siki pecnoHaeHTV roToBi 3anniatuTy.
Hapani Taki cami 0bpaxyHkm LiH 3pobneHo nig Yac BHYTPILLHLOTPYNOBOrO LiHOBOTO aHanidy PECMOHAEHTIB 3 Pi3HUMM PIBHAMM LO-
XOZy Ta AOCBIAOM MeLVKaMEHTO3HOI Tepanii rprbkoByX 3aXBOproBaHb LUKipU. Ha Tpbox eTanax o6paxyHkis nobynosaHo rpadiku
KyMyNSITUBHOTO PO3MOAiNy PeCrioHAEHTIB ANst HaBeAEHUX NiArpyn (3aranom 64 rpadiki Ha TpbOX eTanax).

BucHoBku. 3a fonomoroto metoay BaH BecteHgopna (PSM) ocnigunm roToBHICTb NaLieHTIB NNaTUT 3a MPOTUrpUOKOBI NikapCbki
3acobu MicLEBOI Aji, BPaxoBYHOUY iXHi pi3Hi CNOXMBYI XapakTepUCTHKX: hopMy BUMYCKY (refb, Masb, KDeM, PO34MH, CrIpeit), koM6i-

*E-mail: ) HOBaHUI / MOHOKOMMOHEHTHWIA. BpaxoBaHo AyMKy NaLieHTIB i3 pi3HWMW piBHAMM LOXOAY Ta AOCBIAOM MeavkaMeHTO3HOI Tepanii

tctan:he”konau@gma”' rPUBKOBIX 3aXBOPIOBaHb LUKIpW. 3a pesynbTaTamMu AOCTimKeHb OBIPYHTOBAHO EKOHOMIYHY CKMafjoBY Ta MepcrekTBHY opmy
BMMYCKY HOBOTO Npenapaty NpoTUrprbKoBoi Aii 4ns MiCLEBOro 3aCTOCYBaHHS (aNTEYHOrO Y MPOMUCIIOBOTO BUPOBHNLITBA) — Cripei
abo renb BapTicTio B AianasoHi 181-230 rpH.
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The price factor is an important element when using a therapy management, that is complicated by the deterioration in the so-
cio-economic situation of Ukrainians and the National Health Care system in the middle of war.

The aim is to examine patients’ willingness-to-pay for topical antifungal drugs (TAFDs) taking into account their differing
consumer characteristics in order to justify the economic component in the development and pharmaceutical market intro-
duction of national drugs and to formulate recommendations for improving the level of pharmaceutical care for patients with
fungal skin diseases.

Materials and methods. The results of a sociological TAFDs’ consumer survey were used as the basic study material. In this
study, the methods of information retrieval, summarizing, formalizing, questioning, van Westendorp’s Price Sensitivity Meter
(PSM) were used. The respondent geography covered the Zaporizhzhia, Dnipropetrovsk, Cherkasy, Poltava, lvano-Frankivsk,
Kyiv, Odesa regions.

Results. A total group analysis of price sensitivity was conducted including 8 TAFDs with calculation of optimal (OPP), indiffe-
rent (IDP), minimum (MCP) and maximum (MEP) respondents’ willingness-to-pay prices. The same prices were subsequently
calculated in the intra-group price analysis of respondents with different income levels and experience in drug therapy for fungal
skin diseases. The cumulative distribution of respondents was graphed at three stages of the study calculations for the identified
subgroups (64 graphs in total).

Conclusions. The van Westendorp’s Price Sensitivity Meter (PSM) has been used to examine patients’ willingness-to-pay for
topical antifungal drugs considering their different consumer characteristics: final dosage form — gel, ointment, cream, solution,
spray; combined / monocomponent. At the same time, opinion of patients with different levels of income and experience of drug
therapy for fungal skin diseases has been sought. Based on the studies, the economic component and the promising form of a
new antifungal drug for topical use (pharmacy or industrial production) — a spray or gel with a price in the range of UAH 181-230
have been justified.
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DyHAaMEHTaAbHI AOCAIAKEHHS

IPWOKOBI 3aXBOPIOBAHHS CNPUYMHSAIOTL CMEPTi NoHag 1,5
MinblioHa XBOPKX | BpaxatoTb NoHag 1 Minbspg ocib Lwo-
poky. MeHeKMEHT OXOpPOHM 3[0pOB'S BCe e Npuainse
HeOoCTaTHLO yBaru L npobnemi, xova GinbLocTi cmep-
Te Bif rpuOKOBKX 3aXBOPHOBaHb MOXHA 3anobirTu. Tspkki
rprBKOBI IHKPEKLIT BUHMKAIOTb SIK HACMIAOK iHLLIMX npobrem
3i 3gopoB’am, Bkntovatoum actmy, CHI, oHkonatonorii,
TpaHCNnaHTaLito opraHiB, NikyBaHHS KOPTUKOCTEPOIAAMU
Towwo. poTe paHHs TOYHA AjarHOCTMKA Jae 3MOry CBOE-
4acHo npu3Ha4MTh NpoTuUrprbkosy Tepanito [1,2].

HoBa 3arpo3a, L0 HWHi NOCUMIOETLCA Ta MOLUMPHO-
€TbCs1, — MPOTUIPUOKOBA CTINKICTb [3]. TOMYy MEHemKMEHT
npoturpubkosux 3acobie (antifungal stewardship, AFS)
Mag€ BXKIMBE 3HAYEHHS A1t 60pOTLOM 3i CTINKICTIO 10 NiKiB
i nepenbavae onTMManbHWiA BUGIp NPOTUIPUOKOBKX areHTIB
Ha NiAcTaBi Takux hakTopiB, AK ideHTUIKaLia opraHiamy,
npodifib TOKCMYHOCTI NalieHTa Ta icTopis NpuiMaHHS
NiKiB, BapTICTb i NOTEHLjian BUHWKHEHHS Ta MOLUMPEHHS
MPOTUrPUBKOBOI PE3NCTEHTHOCTI [4,5].

BoockoHaneHHst AFS 6a3yeTbcs Ha npuHUmni na-
LieHTOOpiEHTOBAHOCTI, AKkuiA 060B’3K0BO nepenbavae
BMBYEHHS NaujieHTa (CnoxuBaya nikie), Moro GaxaHHs,
MOXIMBOCTI, KOMNnaeHc. Mpu Libomy BpaxoByloTb i iHTe-
pecu cycninbCcTBa, CUCTEMU OXOPOHU 3OPOB’A Ta iHLLKX
CTenkxongepis.

3aKueHTyeMo Ha ToMy, Lo, BianoBiaHo Ao Llinel cTa-
noro po3sutky (OOH, uinb 3) [6], OCHOBHI fikn € XUTTEBO
BaXIMBUM KOMMOHEHTOM 3abe3neyeHHs JOCTYNHOCTI A0
6e3neyHmnx, edeKTUBHIX, SKICHWX i JOCTYMHUX OCHOBHUX
NikiB i BakuuH Ans BCiX. OCHOBHI Niky TakoX BigirpatoTb
BaXIWBY POSib Y AOCATHEHHI 3aranbHOro OXOMMEHHs Meauy-
HUM 06CITyroBYBaHHSIM, SIKe rapaHTYe, LLIO BCi NI0AW MakoTh
[OCTYN A0 MEANYHUX NOCIYT, 30KpeMa OCHOBHMX fikiB, 6e3
PU3MKy hiHaHCOBWX TpyAHOLLiB. [OCTYN 4O OCHOBHUX JiKiB
i3 rapaHTOBaHOK SIKICTIO Ma€ BUpiLLanbHe 3Ha4YeHHst Ans
3MEHLLIEHHS (DIHAHCOBOTO TAraps NikyBaHHS Ta MOKPaLLEHHS
3[0pPOB’SA HACemNeHHs B YCbOMY CBiTi.

OTxe, 4OCTYN OO MIKIB y CUCTEMaXx OXOPOHY 300POB’st
OXOMJE M'ATb BUMIpIB: HasIBHICTb, AOCTYMHICTb, reorpa-
(hiuHa JOCTYMHICTb, NPUIAHATHICTL (paLlioHanbHUA BUGIP
i BUKOPUCTaHHS) i AkicTb. [locTyn Ao nikiB 03Havae, Lo
ntoav (NauieHTw, CrioXuBadi) MaroTb NOTPIOH Nikn HANEXHOT
AKOCTI, 33 NPaBMMbLHOK LiHOW Ta B NOTpiGHOMY Micui [7].
OpHak came LiHOBWMIA MoKa3HWK Nikapcbkoro 3acoby (J13) e
Ba)KIMBIMM aCrMEKTOM Mif Yac MeHemxMeHTy Tepanii [8,9,10],
LU0 MiACUIIOETLCA NOTIPLLEHHAM COLjianibHO-EKOHOMIYHOMO
CTaHOBMLLA YKPaiHLiB Ta BITYM3HSHOI OXOPOHM 300POB'S B
YMOBaX BiliHW. | TOMY MOXHa 3ayBaXUTH, L0 AOCTIDKEHHS
CrMOXVBYMX LiiH, @ CaMe NCUXOIOTYHOI LiiHM (LiHa, SiKy nroay-
Ha roToBa 3annaTuTyh 3a KOHKPETHUI TOBAP, 3anexuTb Bif
0COOVCTOCTi CNOXMBAYa, MOro XUTTEBOT NO3WLLT, LIHHOCTEN,
notpebu B NpoayKTi TOLLO), 3anMLIaeTbes hyHAaMeHTanb-
HWM acnekToM nif Yac hapMakoeKOHOMIYHIX 0BpaXxyHKiB,
OLliHIOBaHHS MeauyHUX TexHonorinn (OMT), ans onTumisavii
MeanyHuX (hapMaLeBTUYHIX) NOCAYT | hapMaLeBTUMHOTO
3abe3aneyeHHs.

HaBepfeHi haktopu akTyanisytoTb BUBYEHHS JOCTYMNY
YKpaiHCBKMX rpOMagsaH [0 SKicHUX, 6e3nedHnx Ta edek-
TMBHUX NpOTUrpubKoBUX nikapcbkux 3acobis (MMM3), a
TaKoX 0BrpyHTOBYIOTb PO3POBNEHHS 11 BNPOBAMKEHHS Ha
(hapmaLLeBTNYHIIA PUHOK HOBUX JIKapCHKVX Npenaparis (Ha
niacTaei CNoXuBYMX ynogobaHb LMBINbHUX CNIOXMBAYIB), Siki

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

HWHi HeoOXxiaHi | ans notpe6 36poHKx cun Ykpaiku nig yac
HagaHHs Giuam hapMaLeBTUYHOI JOMOMOTH.

Cepep Knacu4HWX METOZIB JOCHIZKEHHS NCUXOIo-
FiYHOT LiHW i TOTOBHOCTI MNaTUT BMPI3HSIOTb METOA BaH
BecteHgopna — MeToA BUMIPHOBaHHS YyTRAMBOCTI 4O LiHW
(Price Sensitivity Meter, PSM). Llein meTo xapaktepuay-
€TbCS NPOCTOTOI 0BpaxyHKy, iHTepnpeTauii pesynsraris
i BiIHOCHOIO [€LLeBW3HOK peanisalii. HesBaxatoum Ha
LUMPOKE BMKOPUCTaHHS B BaraTbox kpaiHax, PSM Heyacto
3aCTOCOBYKTb B YKPAIHCBKIN MAPKETUHIOBIN NpakTuLi Ta
hapmavresTryHOMY cekTopi [11].

MeTa po6oTtu

BunBuMTM roToBHiCTb navjeHTiB nnatutu 3a M3 micuesol
Aii, 6epyum [o yBaru ixHi pi3Hi CNOXVBYI XapaKTepUCTUKK,
ANst 0BrpyHTYBaHHSI EKOHOMIYHOI CKMaAoBOI Nig Yac pos-
pOOMEHHs, BNPOBamKEHHS Ha DapMaLEBTUYHUIA PUHOK
BITYM3HAHWX Nikapcbkux 3acobis, a Takox hopMyBaHHS
pekoMeHaaLin LWoao NigBMLLEHHS PiBHS (hapMaLeBTUYHOT
Aonomory nauieHTam i3 rpubkoBUMM 3aXBOPHOBAHHAMM
LUKipW.

Martepianu i meToAM AOCAIAKEHHA

£k OCHOBHWIA MaTepian LOCMIMKEHHS BUKOPUCTAHO Pe3yrb-
TaTW COLIONOriYHOr0 OMUTYBAHHS CMOXMBAYIB MiCLIEBUX
MrN3. Mig yac focnimpxeHHs 3aCTOCOBaHO MeToaAw iHGhopMa-
LLIMHOrO MOLLIYKY, y3aranbHeHHs, dhopmarnisaLyi, aHKETyBaHHS,
a Takox MeToq BaH Bectenpopna (PSM) — BumiptoBaHHS
YyTAMBOCTI 0 LiHKW. Meorpaddis pecroHAeHTiB oxonnosana
3anopisbKy, JHinponeTpoBcbky, Yepkachbky, MonTaBcbky,
IBaHO-PpaHkiBebky, KniBcsky, Opecbky obnacri.

[ns BCTAHOBNEHHS LiHHOCTI Ta, BiANOBIAHO, NPUAHAT-
Hoi UiHu MITI3 micueBoi Aji nig yac ekcnepuMeHTy (3rigHO
3 METOAMKOK) PECTOHAEHTaM NPOMNOHYBanM 1aTy BignoBigi
Ha YoTVpYK NUTaHHS wopo J13:

1. Aka uiHa gna Bac HacTinbkn HU3bKa, LLIO NOCTae
nuTaHHsa npo skictb M3 (bopma Bunycky, cknag)? —
(ayxe peLweso);

2. flka uiHa € npuiHATHO Ans Bac, Aae amory kynyBa-
7 M3 (dhopma Bunycky, cknaa)? — (4eLeso);

3. fAka uiHa Bam 3naeTbcs BUCOKOH, npoTe By Bce 0aHO
posrnsgaeTe NuTaHHa Wwopo npuabdanus MIN3 (dhopma
BUNYCKY, cknag)? — (Boporo);

4. MounHatoum 3 gkoro piBHA Wi, M3 (Bug dopmm
BUrOTOBMEHHS) Bam 30aeThes Ha CTinbky Joporum, Lo Bu
He nnaHyeTe Moro KynysaTtu? — (ayxe Joporo).

OnuTyBaHHO NepeayBasno 060B'A3K0BE 03HANOMITEHHS]
3 iHhopMaLiiHUM MaTepianiomM LLOAO OCHOBHMX MICLIEBMX
N3, ixHboro BUrMSAY, cknagy (MOHOKOMMOHEHTHI, KOM-
6iHOBaHi), xapakTepH1x 0COBNMBOCTEN (HanpuKnag, «Masb
Mae XMpHY TEKCTYPY, CTBOPIOE «NAPHUKOBUIA €PEKT», MOXE
3anuwiatv criay Ha oassi»).

Mepenik 3anponoHoBaHux M3 copmoBaHo 3a
pesyneTatamu aHanidy capmauesTuyHoro puHky M3
(micueBoi Aii) Ykpaihu i Bkntovas:

— KpeM, LU0 YUHWTb NnLLIEe NPOTUTPUBKOBY fito;

— kpeM KoMGIHOBaHWIA 3 0aTKOBOK) MPOTH3anansHo0
Jieto;

— Ma3b, L0 XapaKTep13yeTbCs NULLIE MPOTUrPUBKOBOIO
Ji€to;
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Basic research

Tabauusa 1. CermeHTaLis peCroHAEHTIB LOCTILKEHHS!

e N

Bik

Cratb

[o 20 pokis 12,6
Bin 21 no 25 pokiB 59

Big 26 1o 30 pokis 16,0
Big 31 mo 35 pokiB 15,1
Bin 36 no 40 pokis 1,8
Big 41 0o 45 pokiB 10,9
Big 45 0o 50 pokis 59

IMonap 50 pokis 21,8
Yonosik 17,6
KiHka 824

CoLjianbHo-eKOHOMIYHWIA CTaTyC MpauiBHuk 81,5

CryneHt 16,0
IMeHcioHep 25
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—Ma3b KOMGIHOBaHa 3 LOAATKOBOK) MPOTU3ananbHoM,
aHT1bakTepianbHOK0 Ta PaHO3aroKBarbHOK Aiamu;

— refb, WO MagE NNLLE NPOTUIPUOKOBY Aito;

— renb KOMBIHOBaHMI 3 4OAATKOBOI aHTUbaKTepianb-
HOIO [IiEt0;

— PO34MH 3 KpanenbHULEHD, WO YHUTL MNLLE NpOoTH-
rpubkoBy fito;

— CMpen, Lo Mae nuLue NpoTUrprubKosy Aito.

MoxnuBi LiHu Ha KoxHWI J13 BkasyBarnu B rpoLLOBOMY
ekBiBaneHTi, noynHaroun Big 10 % LIoA0 MakcuManbHol
puHKoBOI LiHK (450,00 rpH Ha 01.01.2024 p.) oo 110 % i3
kpokom y 10 %. Liew LiHOBWI Nogin 3yMOBMEHUI peKoMeH-
JauisMu oo 3OiNCHEHHS LIHOBMX AOCHidXeHb Takoro
TMMY, AA€ 3MOTYy FHY4YKO MOAENIOBATH 38 METOAOM BaH Be-
CTeHZopna Ta BUKOPUCTOBYBATW OTPUMAHi AaHi mig yac
YXBaneHHs ynpaBniHCbKUX PillieHb LLOAO LiiHOYTBOPEHHS.

OnuTyBaHHsI BigbyBanock B OHMaiiH hopmarti 3 BUKO-
pucTaHHaM Beb-TexHonoriin. 3aranom 3aiNCHUNM aHKeTy-
BaHHs1 143 pecrnoHaeHTiB, onepxxanu 24 HesanigHi BignoBigi
(kpuTepit BinGOPY — NOBHOTA BiANOBIAEN Ta 36epexeHHs
pisHocti (MCP < OPP < IPP < MEP). lNpoaHanizysanu
Bignogigi 119 aHkeToBaHMX. 3aranbHa XxapakTepucTuka
CerMeHTyBaHHS PECTIOHAEHTIB HaBeaeHa B mabnuuj 1.

OCHOBHI po3paxyHKki 3QiNCHWNW B CEPEeRoBULLi Npo-
rpamHoro 3abesneverHs MS Excel 2010.

LliHn, oTpumaHi y pesyniTari aHKeTyBaHHS 3a MyHKTamu
1-4, BU3HaUYMNM SIK BUNAOKOBI BEMUYUHM Xj,j= 1,4 3 Bigno-
BimHIMY chyHKuisimn posnioainy F(x) = P(X<x), a pesynktari
aHKeTyBaHHs HaBE/IEHO sik YOTUPMBUMIPHY BUGIpKY (X,
quy quy Xq4), ae g =1,2..N (KinbKiCTb PeCrOHAEHTIB, AKX
ONMUTYBanN OKPEMO — He3anexHi BUGIPKOBI eNneMeHTH).

3a KOXHWUM BUGIPKOBMM BEKTOPOM {X“., X“.... Xond
BMMaAKOBOI BEMUYNHK XJ., j = 1,4 nobynosaHo emnipnyHi
KyMynsTUBHI ¢PYHKLIT posnoainy:

N I
FJ' (x)= N q;][w) (Xw)’

Aely, - iHOVMKaTOPHa (PYHKLUS.

[ns cyHKUi po3noginy wiHv 3a 1, 2, 3 3anuTaHHaMK
TakoX nobynoBaHO eMmipuyHi KyMynsiTUBHI pyHKUIT BK-
KUBaHHS:

*S,(x) = 1-*F,(x)

Ae *F, — emnipudHa KymynsTveHa qyHKLis posnoginy
3a sanuTaHHam 1; *F, — emnipudHa KymyrnsTuBHa QyHKLs
posnoainy 3a 3anutaHHam 2; *F, —emnipuiHa kymynaTieHa

(yHKUis poanoginy 3a sanuTaHHamM 3; *F, — emnipuyHa
KyMyNsITUBHA OYHKLIiSt pO3MoAiNy 3a 3anutaHHam 4; *S, —
emnip1yHa KyMynsTuBHa (hyHKLiS BUKWBAHHS 3a 3anuTaH-
Ham 1; *S, — emnipuyHa KyMyrsTUBHA (DYHKLISA BUKMBAHHS
3a 3aMUTaHHAM 2; *S, — eMnipuiHa KyMyrnaTUBHA QYHKLs
BWKVBAHHS 3@ 3anuTaHHsM 3.

Pesynbrat obpaxyHky 3a eMnipuyHuMK PyHKUiSMU
po3noginy Ta BUKMBAHHSA HaBeAEHO sk rpadik, Ha sikomy ab-
CLIMCM TOYOK NEPETUHY KPUBWX IHTEPNPETYBAnu Ha SKiCHOMy
PiBHi. 3HAYEHHS TOUK NEPETUHY (DYHKLIA *S, Ta *F, — Touka
iHaudepenTHocTi (IDP); *S, Ta *F, — Touka onTManbHoi
uitn (OPP); *S, Ta *F, — To4Ka rpaHn4HOi JOPOrOBM3HN
(MEP); *S, Ta *F, — Touka rpaHuqHoi fewesuaHin (MCP).

£K pekoMeHA0BaHWIi Aiana3oH LiH BU3HAYEHO Bipi3oK
MiK TO4KaMmW ONTUMAnNbBHOI LIiHW Ta TOYKOH iHAEPEHTHO-
CTi, MaKCManbHO MPUAHSTHUI Aiana3oH LiH — MK TOUKamMu
rPaHNYHOI [ieLLIEBN3HM Ta rPaHNYHOI JOPOrOBU3HU, MPU AKX
PECMOHAEHT HE MaE CYMHIBY LLOAO SKOCTI Ta LiHW, Ky BiH
TOTOBMIA 3aNNaTUTy.

Pe3yabTati

Ha neplomy etani gocnigxeHHs 3aiiCHANKM 3aranbHUI
rpynoBuii aHania LiHoBoi vyTnmBocTi Ha M3 micueroi Aii.
[ns koxHoro nikapcbkoro 3acoby (8 noauuii) nobynosaHo
no 4 rpadikm KyMynsTUBHOTO pO3NOAiNYy PECMOHAEHTIB,
pO3paxoBaHO TOYKOBI 3HAYEHHS oNTManbHoI LiHu (OPP),
iHandepeHTHoI Uik (IDP), miHimansHoi (MCP) Ta makcu-
manbHoi (MEP) wiHm, siki pecnoHaeHTV roToBi 3annaTuTu
3a MM3 (3aranom 32 rpadiku).

[ani HaBegeHo y mabnuyi 2. [Ins yHAOUHEHHs pe-
3ynbTaTiB | PO3KPUTTSA CyTHOCTI MeToay BaH BecteHzopna
Ha puc. 1, 2 HaBeaeHo rpadikv pospaxosaHux OPP, IDP,
MCP i MEP gns MNIN3-nigepis.

BHyTpiLLHBEOrPYNOBMIA LIHOBWIA aHari3 3a JOX04OM naLi-
€HTIB — HACTYIMHWI KPOK Mif Yac po3paxyHkis, nepeadadyeHnx
pocnimkeHHsm. CnoxuBadiB KnacTeprayBani Ha 2 rpynu 3a
xapakTepucTykoro goxoay: 1 knactep —goxig 4o 10 Tuc. rpH,
2 knactep — goxig noHag 10 Tuc. rpH. MNoain cnpuumHeHnit
TUM, WO He Byno AaHuX npo megiaHHy 3apobiTHy nnaty
B YkpaiHi, @ Takox iCTOTHUMM PO30IKHOCTAMM CepeaHix
3apobiTHUX nnart y perioHax (11-21 Tnc. rpH) cTaHoM Ha
2022 pik. Ans koxHoro M3 3Hosy nobyaysanu no 4 rpa-
(ikn KyMmynsTUBHOrO PO3NOAiNY PECNOHAEHTIB AN ABOX
nigrpyn, poapaxyeanu To4koBi 3Ha4eHHs OPP, IDP, MCP i
MEP (ma6n. 3), aki pecnioHgeHTV rotosi 3annatutui 3a Mr713.

Ha tpetbomy eTani obpaxyHKiB Takox 34inCHUNN
BHYTPILUHBOrPYMOBUIA LIiHOBMIA aHania, Bepyyn go yearu
pO3noAin peCNOHAEHTIB 3@ 03HAKOH0, Y MatoTb BOHW AOCBIA,
XBOpoOu. PecnoHaeHTiB noginunm Ha 2 rpynu: 1 rpyna —
0cobu, ski Manu rpubKkoBi ypaxeHHs LUKIpU W oTpuManu
[OCBIZ MeavkaMeHTO3HOi Tepanii (3a BnacH1Mu cy6’ekTus-
HVIMM CNIOCTEPEKEHHAMM); 2 rpyna — OnuTaHi, KOTpi He Manu
3axBOPIOBaHHS, a OTxe 1 Jocsigy BukopucTanHs MIT13 (3a
BMaCHUMM Cy6’EKTVBHUMY CMIOCTEPEXEHHAMM).

Ons koxxoro M3 (8 nosuuinn) nobyaysanu no 4
rpadiky KyMynsTUBHOMO pO3noginy pecroHAeHTiB Ans
[BOX MiArpyn, po3paxyBanu ToukoBi 3HayeHHs OPP, IDP,
MCP Ta MEP, sii pecnoHgeHTu rotosi 3annatut 3a M3
(mabn. 4). 3aranom otpumanu 64 rpadikv KyMmynsTUBHOTO
po3noginy AyMKW aHKETOBaHUX, Siki Manu AOCBIL, MiKyBaHHS
Miko3y LUKipy, Ta ocib 6e3 Takoro JocBiay.
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Tabauua 2. 3aranbHuid rpynoBuid aHanis wiHosoi vyTnusocTi M3 micuesor aii

®opma BUNYCKY, AiA

Kpem nnwwe npoturpubkosoi aii
Kpewm — komBiHOBaHWiA NPOTUrPMOKOBMIA Npenapar i3 JOAaTKOBOK NPOTU3ananbHo Ao
Mas3b nuwwe npoturpnbkoBoi gji

Masb — kom6iHOBaHWi NPOTUrPUBKOBWIA Npenapar i3 AOAATKOBOIO MPOTM3anasbHoL,
aHTMbaKTepianbHOK Ta paHO3arooBarbHOK LM

Cnipeii nuwwe npoTurpuokoBoi il

78,4
98,6
72,2
17,7

72,9
105,7
87,9
96,6

174
21,9
16,0
26,2

16,2
235
19,5
215

1563,1
166,3
140

167,5

147,5
181,3
157,7
162,5

34,0
37,0
31,1
37,2

32,8
40,3
35,0
36,1

% %

203,8
2293
182,2
226,8

179,5
207,9
191,9
2125

453
51,0
40,5
50,4

39,9
46,2
42,6
472

e |

3371
338,3
305

335,6

300,5
322,6
310

319,6

74,9
752
67,8
74,6

66,8
7
68,9
71,0

——— He pewweBo (0bepHeHa kpusa [leLueBo)

= [lyxe Aelueso

He poporo (o6epHeHa kpusa [Joporo)

Lyxe poporo

——— [loporo

——— (ObepHeHa kpuea [lyxe aelleso

Puc. 1. OPP, IDP, MCP i MEP ans renio — kom6iHoBaHOro npoTurpubKoBOro npenapary 3 A0AaTKOBOK aHTUOaKTepianbHOL Aieto.

2 1,0 ;

7

0,9
0,8
0,7
0,6
05
0.4
03
0,2

01

0,0
35 135 235 335

435

= He pelweso (obepHeHa kpvea [leLweBo)

——— [lyxe pelueso

He noporo (o6epHeHa kpusa [loporo)

[lyxe poporo

——— [loporo

——— O6epHeHa kpuea [lyxe AeLeso

Puc. 2. OPP, IDP, MCP i MEP ans kpemy — kombiHoBaHoro npoturpubkoBoro npenapaty 3 A0AATKOBOK aHTUBaKTepianbHoIo Aieto.
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Tabauusa 3. BHyTpilLHbOrPynoBUiA LiHOBWIA aHani3 Ansi PECMOHAEHTIB i3 Pi3HAM 40OXOLOM

®opma BUNYCKY, AisA

wee  Joe o fwee |

Doxia a0 10 Tuc. rpH

Kpem nuiie npoturpubkosoi aii 71,8
Kpem — komGiHOBaHMIA NpOTUrpUGKOBMIA Npenapar i3 40AAaTKOBOKO NpOoTH3ananbHoK Aieto 92,4
Masb nuwwe npoturpnbkoBoi gii 68,3
Mag3b — komBiHOBaHWIA NPOTUrPUOKOBMIA Mpenapar i3 A0AATKOBOI NPOTU3ananbHoM, 106,0
aHTMbaKTepianbHOK Ta paHO3aroloBarbHOK AiMn

lenb nuwwe npoTurpnbkoBoi Aii 66,9
lenb — kOMBiHOBaHW NPOTUrPUOKOBIIA Npenapar i3 A0AATKOBOK aHTUBaKTepianbHo Aieto 100
P034uH i3 kpanenbHULEro NnLLe NpoTUrpubKoBoi i 81,7
Cripeii nuwue npoTurpnoKoBoi i 96,2
Aoxip noHap 10 Tic. rpH

Kpem nuie npoturpubkosoi aii 85,3
Kpem — kom6iHOBaHMIA NpOTUrpUGKOBMIA Npenapar i3 40AATKOBOK NpOoTH3ananbHOK Aiet 113,8
Mas3b nuwwe npoturpnbkoBoi gii 77,6
Mas3b — komMBiHOBaHWIA MPOTUrPUDKOBMIA Npenapar i3 4OAATKOBOIO NPOTU3aNankbHo, 1321
aHTMBaKTepianbHOK Ta paHO3aroloBarbHOK LMK

lenb nuwwe npoTurpubkoBoi A 82,3
[enb — koMBiHOBaHWiA NPOTUrPUOKOBIIA Mpenapar i3 AoAaTKOBO aHTUBaKTepianbHo Aieto 110
Po3uuH i3 kpanenbHULE nuLie NpoTUrpubKoBoI Aii 99,3
Cripeii nvLue npoTurpruoKoBoi il 97,1

%

B[

15,96 125,0 27,78 1850 41,11 315 70,00
20,53 152,0 33,78 2223 49,40 325,0 72,22
15,18 125,0 27,78 1739 38,64 2870 63,78
23,56 160,0 3556 2095 46,56 323,7 71,93
14,87 1379 30,64 1700 37,78 2807 62,38
22,22 179,0 39,78  200,7 44,60 3020 67,11
18,16 1475 32,78 1656 36,80 2713 60,29
21,38 1565 3478 2013 4473 2994 66,53
18,96 185 41,1 2337 51,93 356,4 79,20
25,29 1925 4278 2431 54,02 3584 79,64
17,24 170 37,78 1957 43,49 323,0 71,78
29,36 1925 4278 2500 55,56 348,0 77,33
18,29 161 35,78 197,7 43,93 317,9 70,64
24,44 185 4.1 2178 4840 3414 75,87
22,07 170 37,78 2219 49,31 339,4 75,42
21,58 179 39,78 2268 50,40 347,0 71

Tabauua 4. BHyTpilLHbOrpynoBuii LIHOBUI aHani3 [rsi PeCroHAEHTIB 32 03HAKOK HasIBHOCTI 40CBILY XBOPOOU

®opma BUNYCKY, Ais

Manu A0CBiA AiKyBaHHA rPU6KOBOI iHdeKLi WKipn

Kpewm nuiue npoturpnbkoBoi gii 113,8
Kpewm — komBiHOBaHWiA NPOTUrPMOKOBMIA Mpenapar i3 JOAaTKOBOK MPOTM3ananbHo Aieto 140,0
Masb e npoTurpnubkoBoi il 92,0
Mas3b — kKoMBiHOBaHWIA NPOTUrPUBKOBMIA Npenapar i3 4OAATKOBOK NPOTU3ananbHOW, 161,0
aHTUGaKTepianbHOK Ta paHo3arokBanbHOI AisMK

T'enb nuLLe NpoTurpubKoBoi Aji 85,6
lenb — koMGiHOBaHWI NPOTUrPUBKOBMIA Npenapar i3 A0AATKOBOK aHTUGaKTepianbHO Aieto 19,4
P0o34uH i3 kpanenbHULero nuLe NpoTurpubKoBoi A 102,5
Cnpeit nuLwe npoturpubkoBoi A 110,9
He manv rpu6KoBuX ypaxeHb

Kpem nuwe npoturpubkosoi aii 60,7
Kpem — komGiHOBaHMIA NPOTUrpUGKOBMIA Npenapar i3 40AATKOBOO NpOoTH3ananbHoK Aiet 86,1
Masb nuwwe npoturpnbkoBoi gji 68,8
Mas3b — komMbiHOBaHWIN MPOTUrPMDKOBMIA Npenapar i3 4OAATKOBOIO MPOTU3aNanbHoW, 100,8
aHTMBaKTepianbHOK Ta paHO3aroloBarbHOK LMK

lenb nuwe npoTurpnbKkoBoi Aji 69,7
l'enb — komM6iHOBaHMI NPOTUrPUBKOBMIA Mpenapar i3 40AATKOBOIO aHTUGaKTepianbHO Aieto 95,9
Po34uH i3 kpanenbHULE nuLie NpoTUrpubKoBOI Aii 82,8
Cripeii nuwue npoTurpnokoBoi i 89,8

25,29 2150 47,78 2420 53,78 3816 84,78
31,11 170,0 37,78 2516 5591 365,0 81,11
20,44 170,0 37,78 2150 47,78 3254 72,31
35,78 2150 47,78 2723 60,51 370,5 82,33
19,02 170,0 37,78 2060 4578 3140 69,78
26,53 2150 47,78 2270 50,44 341,0 75,78
22,78 1925 4278 2191 48,69 332,0 73,78
24,64 170,0 37,78 2300 51,11 342,5 76,11
13,49 140,0 31,11 195,7 43,49 340,6 75,69
19,13 1688 3529 2257 50,16 3441 76,47
15,29 140,0 31,11 176,4 39,20 3152 70,04
22,40 1625 36,11 215 47,78 3374 74,98
15,49 1475 32,78 173 38,44 31,0 69,11
21,31 164,3 36,51 1974 43,87 326,3 72,51
18,40 155,0 34,44 1954 43,42 316,3 70,29
19,96 1635 3633 210 46,67 3764 83,64
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06roBopeHHsA

Ha nigcrasi obpaxyHky OPP, IDP, MCP Ta MEP, siki pecroH-
ZeHTv roTosi 3annatutu 3a MIT13, y pesynbrari 3aransHoro
rpynoBOro aHanisy LiHOBOI YyTIMBOCTi BU3HAYEHO, LLO
kombiHoBaHi popmu M3, ki YnHATL NpoTUrpubkoBy Ta
npoTu3anarneHy, aHTubakTepianbHy 11 paHo3aroBanbHy
aii (renb kombiHoBaHun 181,30-207,90 rpH NopiBHSAHO
3 refleM MOHOKOMMOHEHTHUM 147,50-179,50 rpH; ma3b
kombiHoBaHa 167,50—-226,80 rpH NOpiBHAHO 3 Ma33to Mo-
HokoMnoHeHTHoro 140,00—182,20 rpH; kpem KoMGIHOBaHWI
166,30—229,30 rpH NOPiBHSAHO 3 KPEMOM MOHOKOMMOHEHT-
HM 153,10-203,80 rpH), MatoTb HanbinbLui nokasHukn OPP
Ta IDP, a oTxe 1 gianasoH npuiAHATHUX LiH (OPP-IDP). Y

cepeaHbLOMy cnoxuBadi rotosi 3annatutv Ha 10 % GinbLue
3a KOMBIHOBaHI NikK, HX 38 MOHOKOMMOHEHTHI Npenapari.

[MigTBEPMKEHO NPUMYLLIEHHS NPO Te, LLO PECTIOHAEHTU
LiHY}0Tb i PO3yMitoTb JOAATKOBY KOPUCTb, SIKY AaKTh Mpo-
Tu3ananbHWiA, aHTMbaKTepianbHUA | paHo3arolBanbHUi
komnoHeHTu J13. Lli edpektnt € 0c0BNMBO akTyansHUMu nig
yac CYMMTOMATWUYHOTO NiKyBaHHS rpubKa LLKipy.

3a3Haunmo TaKoX, LLIO HayKOBLii MPOAOBXKYHOTb NpaLito-
BaTU Hap, MOLLYKOM MPUPOSHMX Cronyk, siki 6 echeKkTUBHO
[isnu Ha rpubkosi iHdekuii, He3anexHo abo CUHEPTivHO 3
aHTMbaKTepianbHUMM Y1 NPOTUIPUBKOBYMM METOLAMM TTiKY-
BaHH$, @ TaKOX NiABULLEHHS 3AaTHOCTi OpraHiaMy XBOporo
Jonatu iHdekuito 6e3 TOKCUYHOTO BMIMBY Ha BHYTPILLHI
opranu [12,13,14,15].
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OkpeMo 3BepHEMO yBary Ha BICOKi MOKa3HUKW ONTK-
ManbHOI Ta iHANMEPEHTHOI LiHW, @ OTXKe W Adiana3oH
rotoBHocTi nnatuti (OPP-IDP) ans MOHOKOMMOHEHTHOTO
cnpeto (162,50-212,50 rpH). MOSICHIOEMO Lie 3pyYHICTO
Ta NEBHWUMM nepeBaramn hopmMn BUMYCKy: 3acid nerkui,
LUBMAKO BUCKXAE, HE 3ar1LLIaE XMPHUX CMidiB Ha 0as3i.

MakcymanbHoro LiHoto (MEP), siky peCcrnoHaeHTH roToBi
3annaTuUTX 3a aHTUMIKOTUYHIIA MicLieBi 3aci6, € 338,30 rpH
(75,2 %). MiHiManbHO MPUIRHATHA, HE BUKIMKAE CYMHIBY
wopo skocTi (MCP), uiHa — 72,20 rpH (16,0 %).

Ha niacrasi pospaxyHkis OPP, IDP, MCP i MEP nig
yac BHYTPILUHBOrPYMOBOrO LiHOBOrO aHanisy LiHOBOI YyT-
NMBOCTI PECMOHAEHTIB i3 Pi3HNM [OXOLOM BCTaHOBMEHO:
CMOXuBaYi 3 Pi3HAM piBHEM [JOXOAY BiApPI3HAOTLCS 3a
o3Hakoto nnatu 3a MIM3. Tak, y rpyni pecnoHaeHTiB i3
foxoaom Ao 10 Tuc. rpH AianasoH NpuitHATHUX LiH (OPP-
IDP) craHoBuTb 125,00-222,30 rpH. Pesynstati obpaxyHky
cBigyarb, LWO B cepedHboMy Y Ui rpyni BCTAHOBMEHO Ha
7 % MeHLLi 3Ha4eHHS 3a KOXKHUM LiHOBMM nokasHukom OPP
Ta IDP, Hix ans cnoxwsadis i3 goxogom noHag 10 Tuc. rpH
(161,00-250,00 rpH).

HanbinbLui po36ixxHOCTI 3Ha4eHb Mae MakcMMarnbHO
npuiHaTHa wiHa (MEP): 70,64-79,64 % sig nosHoi BapToCTi
— ANs cnoxwiBaviB i3 goxogom noHag 10 Tuc. rpH, 60,29—
72,22 % — onsi pECNOHAEHTIB i3 MEHLUMM PiBHEM JOXOZY.

3a MCP aHkeToBaHi 060X rpyn 3iCTaBHi, a NOKa3HWK Mi-
HiManbHO MPUIAHSATHOI LIiHW KOMWBAETLES Y Mexax 17-29 %.
Buwi gianaszonn OPP i MEP ansa kombiHoanux T3 y
nigrpynax aHanoriyHi 3 3aranbHOrpynoBUMY pe3yrTaTtamm
Ta He MatoTb BiMIHHOCTEN Y ABOX rpynax PeCroHAeHTIB i3
Pi3HWM piBHEM [OXOAY.

Tperiii etan obpaxyHky OPP, IDP, MCP i MEP nig
4ac BHYTPILIHBLOrPYNoBOro LiHOBOrO aHanidy LiHOBOI
YYTAIMBOCTI PECMOHAEHTIB i3 Pi3HMM [JOCBIAOM LLOA0
rpubka LLKipy, Nokasas: OnUTaHi TakoX BiApI3HSOTLCS 3a
CnpuiHATTAM LiHHOCTI MIT13. Tak, y rpyni cnoxusadis,
AKi MatoTb Jocsin BukopuctanHs M3 (nepeHecnu ue
3axBoptoBaHHs), aianasoH OPP—IDP (MpuiHATHUX LjiH)
craHoBuTb 170,00-272,30 rpH (TobTo 37,78-60,51 % Big,
NOBHOI BapTOCTi). Y ApYril rpyni peCnoHAEHTIB (He XBopi-
K, @ OTXKe He Mann MeAMKaMEHTO3HOTO 0CBiAY) Aiana3oH
npuiAHATHYX LiH (OPP-IDP) -y mesax 140,00-225,70 rpH
(31,11-50,16 %). TobTO cepenHs pisHNLSA MiX ABOMA rpy-
namu aHKeTOBaHWX CTaHOBUTb 7 %. Takox y nigrpynax He
BM3HAYNNM ICTOTHIUX PO3BXHOCTEN 3HaYeHb MaKCManbHO
NPUAHATHOI LiHn (MEP).

Pa3om i3 Tum, feLLo Biapi3HATLCS nokasHukn MCP: y
rpyni ONUTaHMX, Ski XBOPINK Ha rpubok LUKipW, MiHiManbHa
LiHa, WO He BUKNWKae CyMHIB LIOAO SKOCTI 1 eekTuB-
HocTi M3, — 85,60 rpH; Ans Apyroi rpynu onuTaHnx Len
nokasHuk ctaHoBuTb 68,80 rpH (Maike Ha 5 % MeHLe).
Lle MOXXHa NOSICHATU CaMe HasiBHICTIO YM BiACYTHICTIO
ocobucToro goceigy BukopuctanHs MNMM3. O6isHaHi
CroXmBavi Kpallie OpiEHTYIOTbCS Y CRIBBIAHOLIEHHI LiHa —
akictb MNMI13. 3asHaunmo, Lo MiHIManNbHO NPUAHATHI LiHK
ANs1 pecnoHaeHTiB 060x rpyn 6mmabki, @ nokasHuk MCP
cTaHoBUTb Big 17-29 %.

BuLwi gianasoru NpURHATHKX | MakcUMarnbHKX LiH Ans
kombiHoBaHmx MIT13 y nigrpynax aHanoriYHo 4o 3aransHo-
rpynoBmx pesyneraris 36epiralThes.

Y3aranbHuBLLKM Pe3ynsTaTi AOCHILKEHHS, 3p00Oumn
BWCHOBOK: He3amnexHo Bif AOXOoZy Ta AO0CBiLy BUKOPU-

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

CTaHHS aHTUMIKOTUYHUX NpenapartiB CrnoXuBavi BinaaoTb
nepesary kombiHoaHomy M3 micuesoi Aii y dopmi
cnpeto abo renio, BapTiCTb sikoro cTaHoBKUTb Big 181,00
A0 230,00 rpH. MakcumanbHa LiHa Takoro M3 He mae
nepesuwysatt 338,00 rpH, a MiHiManbHa LiHa, fka He
CMPUYMHWTL CYMHIBM LLOAO AKOCTi Ta edbekTusHOCTI J13,
cTaHoBUTb 72,00 rpH.

Pesynbratv gocnimkeHHs BaXnMBi Ans ManbyTHLOro
pO3pO6MEHHs 11 BNPOBAKEHHS Hadani Ha BITYUSHSHUN
(hapmaLleBTUYHMIT PUHOK HOBMX Rikapcbkux 3acobis
anTeyHoro Ta NPOMMUCIIOBOTO BUTOTOBNEHHS, ake HUHI
¢hiHaHCOBE HaBaHTaXXeHHs MeAMKaMeHTO3HOI Tepanii
rprbKOBMX 3aXBOPOBAHb LLKIPW MOKMaAaeTbCs Hacamnepen
Ha nauieHTa.

BucHoBKM

1. 3a pgonomoroto meTogy BaH BecteHgopna (PSM)
AOCRIAMNN FOTOBHICTb MaLliEHTIB NnaTuTK 3a NpoTUrpud-
kOB Nnikapcbki 3acobu MicLieBOI Aii, BpaxoBytoun iXHi pisHi
CMOXVBYI XapaKTepuCTHKW: dhopmy BUMycKy (renb, Masb,
KpeMm, pO34uH, crpen), KOMBGIHOBaHUI /| MOHOKOMMOHEHT-
HUI. BpaxoBaHO AyMKY NauieHTiB i3 Pi3HUMMU PiBHAMM
[0X0fy Ta fOCBIAOM MeAVKaMeHTO3HOI Tepanii rpubKoBuMx
3aXBOPIOBaHb LLKIpY.

2. 3a pesynsratamu JOCHigeHb 0BrpyHTOBaHO EKOHO-
MIYHY CKnazoBy Mif Yac po3pobneHHs Ta BNpoBaKeHHs Ha
thapMaLLeBTUYHUI PUHOK BITYM3HSIHUX NikapCbkux 3acobis
NpOTUrPMOKOBOI Ail MICLIEBOTO 3aCTOCYBaHHS! (aNTEYHOrO Yu
MPOMMCIIOBOTO BUPOOHMLTBA) — Cpeto abo rento BapTiCTO
y pianasoHi 181-230 rpH. CchopmoBaHo pekomeHzaLii 3
NiABULLEHHS PiBHS (hapMaLeBTUYHOI LOMOMOTU naLjieHTam
i3 rPMOKOBMMM 3aXBOPHOBAHHSAMM LLKIPU.

MepcneKTUBY NOAAABLUMX HAyKOBUX AOCAIMKEHb. Ha-
CTYMHi AKICHi Ta KinbKiCHI foCnimkeHHs ByayTb CpsMOBaHi
Ha NIATBEPIKEHHS, BUBYEHHS 3B'A3KY MiX PI3HUMM CIOXK-
BUMMMU XapaKTepucTUkamm Ta oopmaTyBaHHAM pedpepeHT-
HVX giana3oHis LiH Ha MIT13, a TakoX Ha yOOCKOHaNeHHs
metogy PSM Ta 110ro noeaHaHHs 3 iHWUMK meTogamu
BCTAHOBMEHHS FOTOBHOCTI MNaTUTHL.
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Ornsaam

Bi3yanisaLift KaAbLMHO3Y BiHLLEBUX apTepil Ta UOro BNAUB

Ha NpoLeAypy Yepes3LLKipHOro KOPOHapHOro BTpyuaHHsA (OrASIA AiTepaTypH)

B. 0. [y6ka®**AEF 10, M. Banno®1BCPE A M. MatepyxiH®ABE A, N, MakapeHkoB[®>CE

13anopisbKuit AePXaBHUI MEAUKO-GapMaLEBTUUHNIA YHiIBepcuTeT, YkpaiHa, 2KHIT «3anopisbka 06AacHa KaiHiuHa AikapHs» 30P, Ykpaita

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuWX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctatTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

FABuLLe KanbLMHO3Y CYAMH AOBOMI MOLMPEHE Ta MOXe CTBOPUTM ICTOTHI NepeLLKoav Ta TPYAHOLLI AN CYAUHHUX XipypriB, kapaio-
XipypriB, €HAOBACKYNAPHUX XipypriB, 30KpeMa iHTEPBEHLINHUX Kapgionoris, Mig Yac XipyprivyHux MaHinynsauin, Wo 3aicHIo0Tb
MPOTSrOM JiKyBaHHS MavieHTiB 3 iLuemiyHoo xBopoboto cepust (IXC) abo nepudepuyHum atepocknepo3oM. Bucokuii CTyniHb
KanbLMHO3y BiHLEBWX apTepiit (BA) HesanexHo noB'sa3aHni 3i 36inbLUIeHHAM TSHKKUX CepLIEBO-CYAMHHUX NOAIN NICNS YePE3LLKIPHUX
KOpOHapHMX BTpy4aHb (YKB).

Mera pobotn — aHania cyyacHoi haxoBoi NiTepaTypu 3 y3aranbHEHHsM BiGOMOCTEN | PO3LLMPEHHAM YABMEHHS LOAO BMMBY
kanbLyHo3y BA Ta MeTogiB 10ro Bidyanisauii Ha TeXHIYHI acnekT BukoHaHHs YKB.

[MoumnHatoum 3 Apyroi NonoBuHM XX CTopivys, BUHAMOEHO Ta BBEAEHO B KNiHIYHY NPaKTUKy PisHi MeToaM BisyanisaLlii HassBHOCTI
Kanbuito B bnsiwkax BA. BoHM MatoTb pi3Hi MOXMMBOCTI, WO CMPUYMHEHI iXHIM TUNOM i TEXHIYHUMM NapameTpamu mxepena
BMMPOMIHIOBaHHS1, MOXITMBOCTSIMM BUKOPWUCTaHHS CreLliani3oBaHOro MporpaMHoro 3abeaneyeHHsi, aBTomMaTiaaLii oLiHioBaHHS
306paxeHb TOLO. HUHI MeTOAN BHYTPILLIHBOCYAVHHOI Bidyanisauii (BHyTPILLHBOCYANHHA yNbTpasBykoBa AiarHocTuka (BCY3[) Ta
onThYHa korepeHTHa Tomorpadis (OKT)) € HanbinbL iHhopmaTUBHUMM LWOAO Bidyanisauji kanbuuHody y BA Ta gonomaratotb
iHTepBeHLioHicTam nig yac YKB B igeHTudikawi, OLiHIOBaHHI KanbLMHOBAHMX YpaXeHb, BU3HAYEHHI NMoKa3aHb 40 BUKOHAHHS Ta
BWUOOPY MEBHOTO TUMY NPUCTPOIO Ans MoaudikaLlii kanbLito Ha TakuX 4iNsHKaX; AalTb 3MOry onepatopy 0bpaTyt onTUMansHui
pO3Mip CTeHTIB i GanoHiB, BUSBUTW O3HaKW HEONMTUMANbLHOI iIMNNaHTaLii CTeHTa, a Takox 3abe3neyvyoTb KOHTPOMb MOXIMBUX
nepunpoLenypHUX ycknagHeHb. Kpim Toro, HasiBHICTb Y BnsiLi MopdonorivyHoro cybeTparty, 3okpema kanblyito, € NPeAnKTOpoM
HEeOoCTaTHBOrO PO3LUMPEHHS CTeHTa nig Yac npouenypy YKB. Lie moxe cTatv npuumHOl TpomBO3y Ta pecTeHo3y B CTEHTI.
MMigroToBka ypaxeHoi AinsHkv BA nepep iMnnaxTauieto cTeHTa nepenbadae BNMB Ha Hei cneLlianiaoBaHMMK aHriorpadivHiMm
6anoHamm Yn NPUCTPOSIMU AJ15 aTepekToMii. 3acTocyBaHHs LMX MEeToaiB MoaudikaLii kanbLyto crpusie nepenomy KarnbLjieBoro
(pparmeHTa B CTiHLi CyANHW, JA€E 3MOTY ONTUMAIbHO PO3LUIMPUTU CTEHT i MEHLLYE PU3NK MOXNMBUX BifLaneHnX HaciaKis.

Mig yac YKB kanbLHOBaHWX ypaxeHb BA MOXyTb BUHUKATY 1 iHLLI nepUnpoLeaypHi TPYAHOLL Ta Npobnemu, sk-0T MigsuLleHa
MMOBIPHICTb TEXHIYHOI HEeBAYI Yepe3 HEMOXNUBICTb MPOXOMKEHHS LiiNbOBOTO YPaXeHHs iHCTPYMEHTapieM, ANCEKLis IHTUMM,
nepcopaLis CTiHKK, AncTanbHa embonidallist Towwo.

BucHoBku. KanbumHo3s BA € cknagHoto npobnemoto Ans iHTepBEHLHOTO kapgiorora nig Yac CTeHTyBaHHs BA, wo, 6e3nepeyHo,
ycknagHioe npouegypy YKB i notpebye Bin haxiBus He Tinbku TEOPETUYHIUX 3HaHb, ane N onaHyBaHHS NPaKTUYHUX HABUYOK i3
3aCTOCYBaHHS HaMPi3HOMAHITHILLMX 3acO6iB i TEXHiK BTpyYaHHs. Po3pobneHo meToaw ineHTudikaLlii KanbLyHOBAHOMO YPaXeHHs!
BA Ta M0ro KinbKiCHOro OLiHKOBaHHS. 3-MOMX HWUX BUPI3HSOTb METOAW BHYTPILIHBOCYAUHHOI Bidyanisauji — BCY3[] Ta OKT, wo
3aCTOCOBY0Tb Be3nocepenHbo B kKaTeTepuaalinHin nadopatopii nig yac YKB. 3acTocyBaHHs LMx METOIB ONTUMIYE BUSHAYEH-
Hst MOpchonoriYHOro cybCTpaTy ypaxeHoi AinsHku BA, aae amory iHTepBeHUioHicTy nnaHyBat YKB Ta kopuryBatit BUKOHAHHS!
npoLeaypy Ha pi3HUX eTanax B PeXuMi pearnbHOro Yacy. BUkopuctaHHa MeTofiB BHYTPILLHBOKOPOHAPHOI Bidyanisavji cnpuse
nokpaLLeHHto pe3ynbrartis YKB.
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Visualization of coronary artery calcification and its impact on percutaneous coronary
intervention procedure (a literature review)

V. 0. Hubka, Yu. M. Vailo, A. M. Materukhin, A. L. Makarenkov

In general, the phenomenon of vascular calcification is quite common and might pose considerable impediments for vascular,
cardiovascular and endovascular surgeons, as well as for interventional cardiologists when performing surgical manipulations
during the treatment of patients with coronary artery disease (CAD) or peripheral atherosclerosis. A high degree of coronary artery
(CA\) calcification is independently associated with an increased risk of major cardiovascular events after percutaneous coronary
intervention (PClI).

The aim of the work is to analyze modern professional literature, summarize information and add to our ideas about the impact of
CA calcification and methods of its visualization on the PCI technical aspects.

Since the second half of the 20th century, various methods that allow for visualization of CA plaque calcification have been developed
and introduced into clinical practice. These techniques vary in their potential due to type and technical parameters of the radiation
source, possibilities of using specialized software, automation of image analysis, etc. Currently, the methods of intravascular
imaging, intravascular ultrasound (IVUS) and optical coherence tomography (OCT), are the most informative for visualization of
CA calcification and can help interventionalists when performing PCI to identify and evaluate calcified lesions, to determine the
indications and choose an optimal type of device for calcium modification, directing appropriate stent or balloon sizing; to detect
signs of suboptimal stent implantation providing control over possible periprocedural complications. In addition, the deposition
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of such morphological substrate as calcium within coronary atherosclerotic lesions is a predictor of insufficient stent expansion
during PCI, which in turn can cause thrombosis and in-stent restenosis. CA lesion preparation before stent implantation involves
using specialized angiographic balloons or atherectomy devices. Applying these methods of calcium modification contributes to the
compliance of the calcified plaque causing fractures beyond or within the stent, ensures optimal final stent expansion and reduces
the risks of possible long-term consequences. Furthermore, other periprocedural difficulties and problems may arise during PCI of
calcified CA lesions: increased probability of technical failure due to the impossibility of passing the target lesion with instruments,
intimal dissection, wall perforation, distal embolization, etc.

Conclusions. CA calcification is a complex issue for an interventional cardiologist during CA stenting, which certainly complicates
the PCI procedure and requires a specialist not only theoretical knowledge, but also practical skills in using a wide range of in-
terventional tools and techniques. There are modern methods of identifying calcified CA lesion and its quantitative assessment.
Among them are methods of intravascular visualization — IVUS and OCT, which are used directly in a catheterization laboratory
during PCI. They provide the amplest opportunities and the most advanced capabilities for determining the morphological substrate
of the affected CA area and allow an interventionist to plan PCI and adjust its real-time implementation at different stages of the

procedure. The use of intracoronary imaging methods gives more opportunities to improve PCI outcomes.

OpHa 3 akTyanbHux npobnem, Lo BUHMKaKTL Y poboTi
iHTEpPBEHLHOTO Kapaionora B kaTeTepuaayiiHin nabopa-
TOpii NiA Yac YepesLLKIPHUX KOPOHApPHWX BTPyYaHb (YKB),
— HasIBHICTb KarbLiito Y CTiHLi BiHLeBOI apTepii (BA).

KanbunHo3 BA — nowmpeHe siBuLle y nauieHTiB 3
iuemiyHoto xBopoboto cepus (IXC), wo TicHo noB’sisaHe
3 npouecom ateporeHesy. BctaHoBneHo, LWo CTyniHb
KanbLmdikauii KOpOHapHOI apTepii KOPENtoe 3i CTyneHem
aTepockriepo3y Ta YacTOTOK HECMPUATIIMBUX CepLie-
Bo-CyauHHmx nogii (MACE) [1]. Haivacriwe kanbLyHO3
BWSIBNAKOTH Y NALliEHTIB NOXUNOrO Biky 3 Tsxkkoto IXC; Taki
XBOPI MaloTh BinblUy KiNbKICTb KanbLUHaTIB, Andy3HWN
XapakTep HakonuyeHb KarbLiito Y CTiHLi CyauH, CKnaaHilly
aHaTOMIt0 ypaxeHHs, a TAKOX aTepOCKNEPOTUYHI ypaxeHHS
iHLLIMX CyAUHHNX BacewHiB (SIK-0T 3aXBOPIOBAHHS MO3KOBUX
i nepudpepnyHnx aptepin) [2]. KanbLmHO3 CyanH 3MeHLLye
€nacTUYHICTb aopTW i apTepil, CNPUYNHSAE aHOManbHI
BA30MOTOpHI peakLil Ta nopyLueHHs nepdysii Miokapaa,
MOripLLY0YM reMoAMHaMIKy CepLIEBO-CYAMHHOI CUCTEMM Ta
MPW3BOASAYM [0 BUCOKOI 3aXBOPHOBAHOCTI Ta CMEPTHOCTI, L0
3yMOBIIEHa MiNepPTEH3IEI0, CTEHO30M aopTw, rinepTpodicto
cepus, iLemieto Miokapaa Ta HUKHIX KiHLIBOK, 3aCTiliHO
CepLEBOK HeZoCTaTHICTIO TOWoO [3].

PaHile BBaxanu, Lo kanbumdikauis BA nos’a3ana 3i
CTapiHHAM OpraHi3my, BUHUKaE B NOXUIOMY BiLli Ta € 406po-
AKICHUM, HeaKkTUBHUM npoLiecom. [Mi3Hille foBenu npsmy
KOpensiLito Mix CTyrmeHeM aTtepocknepo3y Ta KanbLmHO3y
BA, L0 MigBuLLYye PU3NKIN HECMPUSTIIMBIX CEPLIEBO-CYANH-
HUX Nofin. HakonuueHHs KanbLilo B apTepianbHin CTiHLj
3a3BnYal No4MHaETLCA Nicnst 40 pokiB, i Oro NOLUMPEHICTb
MOCTYNOBO 3pOCTaE 3 BikoM. Lieit npoLec 3anexuTb Takox
Bif CTaTi maujieHTa: horo BusaBnstoTb y noHad 90 % vono-
BiKiB i 67 % xiHok Bikom noHag 70 pokis [4]. BioknageHHs
KanbLilo NMOYMHAETLCA Ha cTagii NinigHUX CMYr B iHTUMI
apTepin; ix BUSBNSAIOTb K APIGHI KanbLyMHATK, WO 36nmxy-
10TbCS, YTBOPHOIOTb 30HM 3MNTTS, MOCTYMOBO 30iMbLLYIOTHCS i
Mp13BOASATH A0 MakpoKanbLydikaLii — yTBOPEHHS Mnackux,
nnCTONoAIBHNX YTBOPEHb Pi3HOT (hOpMMU, LLIO MaIOTb PO3MIP
23 mM. Pesynbratit gocnimxeHb ayToncii nokasanu, Lo
KanbLMHOBaHI ypaXeHHs CKNafatoTbCs TiNbki 3 hibpo3Hoi
TKaHWHM 6e3 BUAUMUX NiMigHUX NyniB abo HEKPOTUYHOIO
sapa [5].

Kanbuin Moxe HakonuuyyBaTUCb i B iHTUMANbHOMY
Lwapi, 1 y cepeHin 0bonoHLi (Megii) cTiHkv cyanHn. Tomy
PO3pi3HATb ABa TUNW KanbLWMHO3Y apTepin: Kanbuudi-
KaLjist iHTUMN Ta kanbLmdikalis mMepii. Voro possuToK i
¢hopmyBaHHs1 NOAIGHI 4O YTBOPEHHS! KICTKOBOI TKAHWHM

3 BidKknageHHaM rigpokcuanatuTy docdaty kanbuito.
KanbLu1HO3 € aKTUBHUM MOMiBaNEeHTHUM NPOLIECOM Yepes
Aito hakTopiB 3ananeHHs i OKCMAATUBHOTO CTPeCy, a He
NPOCTAM MeXaHiYHUM HAKOMUYEHHSIM KarbLito B CTiHLj
cyamHn. Huei came Teopieto 3ananeHHst o6rpyHToByTb
mMexaHi3Mu kanbuudikauii. Taki 3ananbHi dakTopu, sk
LMTOKIHW, LLO iHAYKYIOTb Makpoddaru i MHKCTI KNiTUHW, Ta
NiABULLEHWIA BMICT NiNiZiB B aTepOMaTO3HWUX KOMMOHEHTaX
OnsILLKM NPU3BOASTL 4O OCTEOTEHHOMO AU epeHLitoBaHHS
cybnonynsuin CyauHHNX KNiTUH (MepUUMTIB, rMagkom's-
30BMX KNiTUH, MiocibpobnacTis) B ocTeobnacTty, Lo B
pesynbTati CpUYNHAE KanbLMHO3 CyauH [6]. Moxunun
BiK, AMCNINiZeMmisi, YoroBiva cTaTb, KypiHHS € hakTopamm
PU3UKY IHTUManbHOI KanbumdikaLii. HupkoBa ancayHKLis
(Nepemycim 3HVKEHHS LUBWMAKOCTI kIy604KoBOI (hinbTpaLyii),
rinepTeHais, rinepkanbLiemis, rinepcocdaremis, rinepnapa-
TUPEO3 i Ajania NoB’sA3aHi 3 MeajanbHO KanbLudikallieto,
LLO NiABULLYE XOPCTKICTb CyauH; il YacTille BUABNSIOTL Y
nauieHTiB i3 nepudepnyHnm atepockeposom. Kpim Toro,
LyKpOBUI iabeT Moxe BNMMBATU Ha BiAKNaAEHHs KarbLiito
B 000X LUapax CyAUHHOI CTiHKM [7].

Kanbuydikauisi, WO xapakTepHa Ans BiHUEBOro ate-
pockneposy npu IXC, BUHMKAE B iHTUMI Ta MOXe NPU3BECTM
[0 CTEHOTUYHOTO 3BY)XEHHS NPOCBITY BA, iluemii miokapaa
B 30Hi KPOBOMOCTaYaHHs L€l apTepii Ta rocTpux cepue-
BO-CyAMHHMX nogin. Jlokanisauia kanbuudikadii B Megii
CMpUYMHSE Hacamnepes 3HWKEHHS eNacTUYHOCTI CyauH,
CUCTONIYHY TiNepTeH3ito, rinepTpodio MIBOMO LTYHOUKA.
[pi6HO3EePHUCTI BKMIOYEHHS KarbLiilo B OHWX BnsLukax,
nakyHn abo nycToTu BHACiZOK pe3opOuii y kanbuuHaTax,
«HanpyXeHHs 3CyBY» Ha MeXi karnbLiil — 30opoBa TKaHWHa
MOXYTb OyTI chakTopamu, Lo pobnsTbL Taky GRsLLKY HecTa-
6inbHOLO Ta GinbLL CXMIBHOK A0 PO3PUBY.

Y HaykoBii niTepaTypi HaBedeHO OnUC Tak 3BaHOro
«KOPOHAPHOTO KarbLiiEBOro NapasoKCy», KON BUCOKMIA CTY-
MiHb KanbLuHo3y BA 3a 0bpaxyHKOM kanbLieBOro iHaekcy
3YMOBJTIOE BUCOKWN PU3NK CEpLIEBO-CYANHHUX MOAIN, ane
BMCOKA LLNbHICTb KanbLiito y BraLuLi cnpuumHse i ctabins-
HICTb, @ OTXXe 3yMOBOE MEHLLY KibKiCTb Takux nogii [8]. Y
pesynbrari gocnimpkeHHs MESA BCTaHOBMEHO, LUO LLibHA
KanbLyHOBaHa Onsluka MoB'sidaHa 3 MEHWUM PU3KKOM
CEepLEBO-CYAMHHMX MOAIN NOPIBHSHO 3 KanbLHOBAHO0
BMALLKO 3 HU3LKOIO LLIINBHICTIO KanbLiilo, Lo BUSBMEHa nif,
yac mMynbTucnipansHoi Komm'totepHoi Tomorpadii (MCKT),
He3anexXHo Bif 3aranbHOro 6ana kanbLyHo3y, obpaxosa-
Horo metopoM AratctoHa. Criqui M. H. et al. nosicHtoroTs Lie
ABULLIE MEXaHI3MOM 30irbLLUEHHS! LLiNbHOCTI KarbLUHOBaHO!
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6nslkn. ATepomu, WO MICTATh LWiNbHILLI BigKNageHHs
KarbLijto, MEHLL CXUITbHI 1O PO3PUBY; Lie 3yMOBHOE MEHLLIMIA
PY31K KOPOHAPHWX MO MOPIBHSIHO 3 MEHLL KarnbLHOBa-
HUMK Bnsilukamm Gyab-skoro poamipy (06’emy). Came ob'em
KanbLHOBaHMX BRSALLIOK MPSMO Ta HE3aNEXHO MOB’A3aHNI
i3 pU3MKOM CepLIEBO-CYANHHMX 3aXBOPIOBaHb, a LiNbHICTb
6nsAwkn 0bepHeHO MPOMOPLHO, 3HAYyLLO MOB’'A3aHa 3
LMy pusvkamm [9].

Kanbuudikauis cyanH He 3anexuTb Bia KinbKOCTi ani-
MEHTapHOTO KarnbLiito, KU MOTPANIsSe B OPraHiam JIIOAUHM.
Y yncrneHHUX ornsiAax He JOBEAEHO 110r0 BB Ha Kanb-
LIMHO3 CYAVH i KiHLIEBi cepLieBO-CyanHHI To4ku. Kpim Toro, €
AOCNIMKEHHS, A NOKa3aHO PErpecito aTepoCKNePOTUYHINX
ONSLIOK Y NaLieHTiB, ki OTPUMYBaNK BUCOKOIHTEHCUBHY
CTaTMHOTEPAnIto, L0 MiATBEPMKEHO 3 BUKOPUCTAHHAM
METOZIB BHYTPILUHBOCYAMHHOT YNbTPa3ByKOBOI AiarHOCTUKM
(BCY30). OocnigHuky BU3HAYMINM 3MEHLLIEHHS aTepockne-
POTUYHOI GNSALLKM Ta 30INbLIEHHS B Hill KiNbKOCTI KanbLito.
Lli BinoMocTi MOXyTb KOHCTaTyBaTV MO3UTUBHWIA BMWB CTa-
TUHIB i BNacHe Ha po3Mip Oy, i Ha KiNbKICTb KanbLio B
Hil4, @ OTXke cnpusitoTb ii cTabinisauii. Lie moxe cnpuunmHmTy
3HIKEHHS! PU3VIKIB MalibyTHIX CepLIEBO-CYANHHMX NOAiN Ans
naujeHTa, Skui npuimace Taky Tepanito [10].

MeTa po6otu

AHani3 cyyacHoi haxoBoi NniTepatypu 3 y3ararbHeHHsAM
BiJOMOCTEN | PO3LUMPEHHAM YSBIEHHSA LOAO BNMUBY
KanbuuHo3y BA Ta meToaiB Moro Bisyanisallii Ha TEXHIYHi
acnekTn BukoHaHHa YKB.

LLle Ha noyaTky epu cTeHTyBaHHS BA BcTaHOBUNM
HeraTMBHWA BNNMB KanbLyHO3y BA Ha onTumansHe pos-
LUIMPEHHS CTEHTa, 0COBNMBO B YPaXKEHHSIX i3 TOBCTUMM,
EKCLEHTPUYHUMU KanbLUMHOBaHUMU Gnsilikamu vepes
3HUXEHY NOAATIUBICTL CYAWHM Nif vac aHrionnactuku [11].
HesBaxatoun Ha TEXHOMOrYHMIA MPOrpec i PO3BUTOK HOBWX
TEXHOIOTiI B iHTEPBEHLIiVHIN Kapaionorii, 3BanHeHi ypaxeH-
Hst BA He MOXHa NikyBaT/ 3 BUKOPUCTAHHAM CTaHOAPTHOT
TEXHIKW aHrionnacTukM 3i CTEHTYBAHHAM, BOHWU MOXYTb
maTy HenepenbadyBaHi ycknaaHeHHs Ta npobrnemu nig yac
pyTuHHoro YKB. Tak, po3ayBaHHs 6anoHa B eKCLIEHTPUYHIN
6L NPU3BOAUTb A0 VI0r0 PO3LLMPEHHS TiMbKV B OBHOMY
HanpsiIMKy Ta He CpUYMHSIE 30iNbLLEHHS NPOCBITY CyaUHN,
HesBaxaroum Ha aHriorpadyiyHuiA BUrNsg NOBHOMO po3npas-
neHHs 6anoHa, NprU3BoaANTb A0 HeNpaBuMIbHOI iHTeprpeTa-
Lii pe3ynbrary onepatopom, Hagasi — 40 HeonTUManbHOro
PO3LUMPEHHST CTEHTA.

Tuck 6anoHa Ha acUMeTPUYHWIA KanbLudikoBaHUI
CTEHO3 MOXe 3yMOBINIOBATY AMceKLito abo nepdopaliito cy-
vk, KanbLHOBaHi AinsiHky BA ycknaaHiooTb MaHinynswii
3iHCTpyMeHTapiem: NpoBiaH1KamMm, 6anoHamu Ta CTeHTamu,
— NigBULLYIOYM PU3UKM NEPUNPOLIEOYPHUX YCKNAAHEHb.
Tepts 06 kanbLMHATV NEPELLKOKAE PYX0Bi, MPOCYBaHHI0
Ta focTaBLi 6anoHiB, CTEHTIB Ta iHWWUX NPUCTPOIB A0
LIiNbOBOrO YpaeHHs. YCi Ui (hakTopy MOXyTb NOTipLUNTH i
KOPOTKOCTPOKOBI, 1 BipaaneHi pesynsratn YKB [12]. Tak,
y pocnimpkeHHi HORIZONS-AMI ta ACUITY nokasaHo: y
NaLieHTIB i3 FOCTPUM KOPOHAPHUM CUHAPOMOM i BUPaXXEHUM
KanbL1HO30M BA HasBHICTb 3HAYHO KamnbLIMHOBAHOI BiH-
LieBOi GrsLLKM NepeLLKompKae A0CTaBLi 6anoHa Ta cTeHTa,
a TaKoX 110ro MOBHOMY PO3LLMPEHHIO, LLIO NPU3BOAUTL [0
cybonTUManbHUX peaynesTaTiB BTPyYaHHs, 30inbLUye puauk
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TpomB0o3y abo pecTeHO3y B CTEHTi Ta NOBHOT TPOMBOTUYHOT
oknto3ii cyamHn. YKB kanbLMHOBaHWX ypaXeHb HE3aNEXHO
nependadarno HeCcnpUSTIMBI iLLeMiYHi Hacniaky Yepes TPOM-
603 CTeHTa Ta He3annaHoBaHy NOBTOPHY PeBacKynspu3a-
Lijto, LU0 CrprymnHeHa iemieto, npoTsirom 1 poky nicns YKB
MOPIBHSAHO 3 NaLieHTaMW, y KX LiNbOBi ypaxeHHs He Manu
Kkanbuudikavii abo Manm nuwe NOMipHWIA CTYMIHb KanbLm-
Hoay [13]. MauieHTu, kM BuKoHytoTb YKB 3 nprBoay Taknx
YpaXeHb, MakoTb BUCOKWIA PIBEHb CKITAZAHNX HECPUATIINBUX
CepLieBo-CyanHHUX NOAiN. Tak, nig vac CnocTepexeHHs 3a
naLieHTamm 3 iMnNaHTOBaHUMI CTEHTaMU 3 eBEPOITIMYCOM
KarnbLuHo3 BA noMipHOro Ta TSHKKOrO CTYNeHiB NOB’si3aHuMi
i3 BMLLOK 4aCcTOTOK peBacKynsapu3aLii LinboBoi CyauHu,
Lo cnpuymnHeHa iwemieto (5,8 % npotu 3,1 %) Ta TSHKKUMM
nobiyHnmn cepueumn nogismn (10 % npotn 5 %) yepes
3 POKM MOPIBHAHO 3 XBOPUMW, Y SKUX KanbLmHO3 BA He
BUSIBNEHO abo 3 0o HM3bKKM piBHeM [14]. HaBiTb yepes
10 pokiB nicns YKB 3 iMnnaHTauiero entToBaHNX CTEHTIB
BM3HaYany 36inbLLEHHS NOGIYHNX eDEKTIB Yepes HAsBHICTb
KOpOHapHOI kanbLmdikaLlii BUCOKOro CTyneHs. MNaujieHTn 3
BUPaXXEHWM KanbLIMHO30M Manu BULLMIA piBEHb CMEPTHOCTI
yepe3 10 pokiB, Hix xBopi 6e3 Hboro (36,4 % npoTtn 22,3 %);
HasIBHICTb CUIBHO KamnbLYHOBAHUX YpaXeHb — He3anexHui
MPeavKTop CMEePTHOCTI, L0 Ma€e 3iCTaBHWA MPOrHO3 Micns i
YKB, 1 a0pTOKOPOHAPHOTO LLYHTYBaHHS [15].

OTxe, [OBEEHO, LLIO KanbLmHO3 Bnsiku y BA € nokas-
HUKOM CKNaAHILLIOro iHTEPBEHLLIIHOMO BTPYYaHHS Ta NOTeH-
LIiiHOT MOXTNBOCTI BUHWKHEHHS Pi3HUX NepUnpoLeaypHIX
i BiATEPMiHOBaHMX ycknagHeHb. Came ToMy HeobxigHa
ineHTUikaLis kKanbLMHOBaHUX YpaxeHb Y BCiX 6aceiHax
BA 3aranom, 6inbl npuuinbHa — Ha AINSHLI YPaKeHHs,
Lo MOXe NoTeHLjiHO OyTu obpaHa Ans iHTepBEHLLIAHOTO
BTpYyYaHHs1. [ins Takux naieHTis HeobxigHe goaaTkose 06-
CTEXEHHS, Lo nepenbdadae KT-kopoHaporpadito, iHBasueHy
KopoHaporpadito, 3aCTOCYBaHHS! BHYTPILLHLOKOPOHAPHIX
METOZIB BidyaniaaLlii 3 AeTarnbH1M NOBHOLIHHAM aHari3om
6nswkv Ta ii cknagy, a Takox KinbKiCHAM OLiHIOBaHHSAM
HasIBHOTO Y Hill KanbLiito Ta XapakTepy ioro HaKoNMYeHHs,
po3noginy B CTiHLUi BA.

CenekTBHa METOAMKa BBEAEHHS! KOHTPACTHOI peyo-
BWHU B KOPOHapHe pycno, siky B 1967 pouii 3anponoHyBanu
M. Judkins Ta K. Amplatz, gana amory 4iTko BidyanisysaTu
BA Ta BM3Ha4nTV aTepocknepos i KanbLMHO3 Y CTiHLi CyAuH
[16]. Y mainke 20 % navieHTis 3 IXC giarHocTytoTb NOMipHMIA
260 THKKMN KanbLMHO3 BA, LU0 BUSIBNSOTH 3@ 4OMNOMOTOH0
peHTreHocKonii NiA Yac kopoHapoaHriorpadii [17]. O3Haka-
MU TaKOTO ypaXeHHs! Ha KOpoHaporpamax € BifknageHHs!
kanbLjto no xogy BA — peHTreHKOHTPACTHI TiHi (LinsHK1
ocnabneHHst peHTreHIBCHKOro BUMPOMiHIOBAHHS! KanbLiiem),
LU0 pO3TaLLOBaHi B30OBX KOHTYpPY BA, BUAVMI [0 BBEAEHHS
KOHTPACTHOI PEYOBWHI Ta PyXatoTbCs CUHXPOHHO 3i CTIHKOHO
cepLs npy NOro CKOPOYEHHi.

Po3piaHAtoTh Kinbka cTyneHis kanbLmHo3y BA 3a gaHu-
MU KOpoHapoaHriorpadii: Hemae kanbLWMHO3Y — Y CTiHLi BA
HEMa€E PEHTTEHKOHTPACTHOCTI; Nerkui — nerka PeHTreHKoH-
TpacTHa TiHb Mig Yac CepLEeBOro LMKMY; MOMIPHWIA — LWinbHa
PEHTIEHKOHTPACTHICTb, BUAMMA NULLE Nif Yac cepLeBoro
LMKy A0 BBEAEHHS! KOHTPACTY; TSKKUN KamnbLMHO3 Bi3y-
aniayetbcs B3noBX 060X OOKIB CyauHW, BUOMMMIA HaBiTb
6e3 pyxy cepus [18]. Pasom i3 Tum, aHriorpadpis obmexeHa
Loao Bisyanisalii kinbkoma haktopamu, OCKinbkn Mae
HYDKYY pO3ainbHY 3AaTHICTb (Maixe 300 MKM) NOPIBHSAHO 3
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iHLIMMM METOAaMM JOCTIIKEHD, MOKA3YE NULLE NIOLLMHHE,
[BOBVMIpHE 300paxeHHs koHTypa BA, He aae iHdopmaii
Mpo reMoAMHaMIYHy 3HauyLLiCTb CTEHO3Y Ta ckrnag bnsLuky,
a TakoXx € onepaTop-3anexHuM MeTOA0oM. 3ayBaxmuMO, L0
aHriorpadis Mae BUCOKy creumdidricTb (Maixe 89 %),
ane HU3bKy YyTnuBiCTb (6rm3bko 50 %) Wwoao sisyaniavii
KarnbLMHOBaHWX ypaxeHb BA. 3a gonomoroto Uiei MeTo-
OVKN HE MOXHa BWU3HAYUTK PO3NOLiN Kanbuito, rmnubuHy
11010 3ansraHHs y CTiHLi apTepii Ta OLiHUTY 110T0 KifbKIiCHO.
HaBeneHi YNHHWKW 3yMOBIIOOTb HELOCTATHK TOYHICTb
OLHIOBAHHS KamnbLMHO3Y, i Lie MOXe HEeraTuBHO BIIIMHYTH
Ha pesynbratv YKB.

B 1971 poui G. Hounsfield (Benuka BpwuTaHis) Ta
A. Cormack (MiBoeHHo-AdpukaHcbka Pecnybnika)
3anpornoHyBanu MeToA KoMm'loTepHoi Tomorpadii Ans
PEKOHCTPYKLii nonepeyHoro nepepisy 306paxeHHs Tina
3a onomoroto 6aratokyToBOro BUNpOMiHioBaHHs. Metop,
I'PYHTYETbCA Ha BUMIPIOBaHHI Ta CKNagHOMY KOMIToTep-
HOMY OMpaLoBaHHi Pi3HMLi 0cnabneHHs PEHTTEHIBCbKOro
BUNPOMIHIOBAHHS Pi3HMM 3a LLNBHICTIO TKAHMHaMK Tina
noguHn. 3a Lo po3pobky B4eHi Bynu HaropomxeHi Ho-
6eniscbkoto npemieto 1979 poky [19]. MynbtucnipansHa
komm’'totepHa Tomorpadis (MCKT) e edpektusiLLoo me-
TOAMKOIO NOPIBHAHO 3 aHriorpacieto, BU3Ha4ae HasBHICTb
KarbLiito B aTepOCKNepoTUYHiIi BNALLL nepes BUKOHAHHAM
iHBa3uBHOI kopoHaporpadii. BoHa € 0CHOBHUM Ta €AMHUM
HEiHBA3VBHUM iIHCTPYMEHTOM NS BUSIBMEHHS KarbLyHO-
BaHUX ypaxeHb BA.

OBpaxyHoK KanbLieBoro iHaAeKCy 3a METoAuKow Arat-
CTOHa € 30J10TUM CTaHAAPTOM KirbKiCHOrO OLHKOBaHHS
BMPaXEHOCTi KOPOHAPHOTO atepocknepo3y nif vac Ha-
TuBHOI MCKT i He noTpebye BUKOpuCTaHHs KoHTpacTy. Lis
TEXHOMOriSA 'PYHTYETLCA Ha BU3HAYEHHI koediLlieHTa nornu-
HaHHS PEHTTEHIBCLKOrO NPOMIHHSA Ta NAOLi KasbLMHATIB,
pesynbTaT HaBOASTb B OAMHULSX KanbLieBoro iHaekcy. Lie
MiZCYMKOBE BU3HAYEHHS! YCIX BUSIBMEHUX AIMNSHOK KanbLy-
Ho3y y BA, 110 BpaxoBye 3aranbHy KamnbLyHOBaHY NoLLy
BA Ta MakcuManbHy LWinbHICTb AINSHOK kanbuudikaLii 3a
MIKOBOIO LLIMbHICTIO 30HW KanbLMHO3Y, GinbLuot 3a 130
oauHuub MayHedinga (HU). CtaHgapTHa iHTepnpeTallis 3a
LUKanot kopoHapHoro iHaekcy: 0 OL — HeMae ypaXeHHs;
1-99 O[] — HeaHauHe; 100-399 O[1 — nomipHe; 2400 O[] —
BUPAXEHE YPaKEHHS.

Bucokuin piBeHb KOPOHAPHOTO IHAEKCY € HE3anexHUM
NPeaykTopPoM 36iMbLUEHHST PU3UKY BUHUKHEHHS! TSHKKMX
CepLEBO-CYANHHUX YCKNafHeHb Y 5—7 pasiB NopiBHAHO
3 MauieHTaMn 3 HU3bKUM PIBHEM KOPOHAPHOTO iHAEKCY.
PiBeHb kanbuito y BA, Bu3HauyeHuii metogom MCKT, moxe
6yTn BUKOpUCTaHWA Ans cTpaTudikauii 6e3cMMNTOMHUX
naLjieHTiB Ha rpynu HU3bKOTO, CEPEeAHLOrO YN BUCOKOTO
PU3NKy MarbyTHix nogin [20].

JOpyruin etan BukoHanHa MCKT — gocnifxeHHs 3
KOHTPACTHUM MiACUNEHHSM, L0 Hadae iHopmMaLio, no-
[i6HY [0 BHYTPILUHBOCYAMHHOI Bisyanisauii, ane 3 geLlo
HIKYOI0 NMPOCTOPOBOK PO3AINBHOK 3AaTHICTIO. MonoBHe
3aB[aHHA LbOro eTany — BUSIBMIEHHSI CTEHOTUYHO-OKITHO-
3iHUX ypaxeHb BA Ta BU3HaYeHHS CTYNeHsl CTEHO3yBaHHS
npocgiTy BA. Haronocumo Ha CknagHoCTi BU3HAYEHHS
LIbOro MOKa3HWKa y KarbLHOBaHWX OrisiLlkax Yepes HasiB-
HiCTb apTedakTiB Ha 306paeHHi, Lo CTBOPIOE KanbLin y
CTiHUi BA, ockinbku BiH Mae BUCOKUIA CTYNiHb OCnabneHHst
PEHTIEHIBCLKUX MPOMEHIB. TOMY KarnbLuHOBaHa Orsilka,

K i imnnaHToBaHWi y BA cTeHT, 3paeTbes Ginbluoto 3a
po3Mipamu Ta 3aTEMHIOE NPUNErINA NPOCBIT KOPOHAPHOI
apTepii, noripLuytoum BisyaniaLito. Yepes Lie KopoHapHWi
KamnbLWHO3 TSHXKKOTO CTYMEHS! HWHI BBAXAKOTb FONIOBHUM
obmexyBanbHUM hakTOpOM BU3HAYEHHS! TOHHOIO PiBHS
CTeHo3y BA Ta 3aBuLLy€ Liel NOKasHuK.

HasBHICTb LWiNbHWX KanbLMHOBaHMX Onsiwok y BA —
TONIOBHA NpUYMHa XMOGHOMO3UTUBHWX pe3ynbTaTiB Yepes
3aBWLLEHNI CTYMiHb CTEHO3Y, Lo 36iNblUyE KinbKIiCTb
piarHocTnyHmx npouenyp MCKT i kopoHapoaHriorpadii.
Hatvera MCKT (pagiaviHe onpomiHeHHs Maike 1,3 M3B)
nepez BBEEHHSM KOHTPACTY MOXe JOMOMOITW Y BU3HaYeEH-
Hi gouinbHocTi HacTynHoi KT-kopoHaporpadii y navieHTis
i3 THKKVM KanbLmHo3oM BA [21].

MeToguka MCKT mae neBHi 0OMeEXeHHs, nos’s3aHi
3 HasIBHICTIO Yy NaujieHTa Taxikapaii noHag 65 ynapis 3a
XBUIIMHY, CEPLIEBMX apuTMii abo pyxoBux apTedakTig,
acoLinoBaHMX 3 aKTOM [VXaHHS!, KON 3a NEBHWX MPUYKH
NOAMHA He MOXe 3aTpUMaTy ANXaHHs Ha Yac CKaHyBaHHS
rPYAHOI KNiTKW. BpaxoBytoun Ha3BaHi MOXIIMBOCTI METOAY,
pekoMeHpaLii €Bponencbkoro ToBapuMCTBa Kapaionoris
LLOAO XPOHIYHUX KOPOHapHWX cuHapoMis Big 2019 poky
BKIoYaloTb BuKopucTtaHHs MCKT-kopoHaporpadii ans
ineHTMdikaLii KOpOHAPHOTO aTePOCKNEPO3Y Y CUMMTOMHUX
nauieHTiB i3 pekomeHaaLjeto knacy |, piBeHb JOKa30BOCTi
B [22].

Ha npaktuui MCKT Bigirpae BaxnuBy ponb came B
Mexax HeiHBa3WBHOrO Migxody A0 AiarHOCTMKK Ta ne-
peanpouenypHoro nnaHyBaHHs cTpaterii YKB. KinbkicHe
BM3HAYEHHS KanbLiito, OLjiHIOBaHHA Oro nokanisadii Ta
po3noginy y BA, HasiBHiCTb, aHaTOMiYHa Nokanisauis,
CTYNiHb CTEHOTUYHOTO YpaXeHHS rinok BA, remognHamiyHa
3HauyLLICTb CTEHO3Y 3a 06paxyHKOM PpaKLiNHOrO pe3epBy
notoky (FFR), BUSIBNEHHSI XPOHIYHMX KOPOHAPHMX OKITHO3IlA,
HecTabinbHUX BnsLLOoK | TPOMBOYTBOPEHHS 3a6e3neyyoTh
MEeBHY «JOPOXHIO KapTy» HACTYMHOTO iHTEPBEHLIIAHOTO
BTpYy4aHHs Ha BA Ta MOXyTb BU3HA4NTW HEOOXIOHICTb BU-
KOpuCTaHHs MeTogiB MoamdikaLii kanbLito. Tak, 3a pesynb-
Taramv OAHOTO 3 A0CHIKEHb, BUSBMNEHHS BUCOKOTO BMICTY
kanbuito y BA nig yac MCKT nepenfauunno HeobxigHicTb
BMKOPUCTaHHSI METOZIB, CPSIMOBaHMX Ha MoaudikaLito
kanbuito nig yac YKB i3 wytnmeicTio 71 % Ta cneundivHi-
cto 97 %. BepudpikoBaHo Taki KpuTepii kanbLMHOBaHUX
ypaxeHb: JoBxuHa 220 MM, 6an kanbLilo 3a Lwkanot
AratcToHa 2453 O[], ayra kanbumdikauii BA 2270°, — wo
Oynu npeaukKTopamMu HEMOBHOTO PO3LUMPEHHS CTEHTa B
LLiiA 30Hi, SIKE CNPUYMHIIO HEODXIAHICTL BUKOPUCTOBYBATU
cneuianbHi NpUCTpoi Ang mogudikalii kanbuio nig yac
iHTepBeHLii, Hanpuknag, potabnsaTopa [23].

[nsa nokpalleHHs Bidyanisauii i BnacHe Bnswok y
BA, i ixHbOi BHYTPILUHBOI CTPYKTYpU, 30KpeMa KasbLito,
HeoOXigHe 3acTocyBaHHS creLianbHUX NpUCTPOIB Ans
BHYTPILLUHBLOCYAMHHOI Bidyaniauii. BCY3[] Ta onTuyHa Ko-
repeHTHa Tomorpadist (OKT) — oCHOBHI iHBa3uBHi MeToau
BHYTPILUHBLOCYAMHHOI Bidyanisauji, ski iHTepBeHLOHICTU
BUKOPUCTOBYIOTb Nig Yac npouenypu YKB.

HuHi ponb meTogiB iHTpakopoHapHOi Bidyanisauii
CKMapHO NepeoLiiHNTK, OCKINbKW BOHM BNIMBAKOTL Ha nepe-
6ir iHTEpBEHLLIAHOrO BTPYYaHHS, KEpYoTb HUAM, BNNMBaKTb
Ha BMBIp Ta yxBamneHHs OnepaTopoM pilleHb, L0 MOXYTb
ontumisdysat pesynstatn YKB i nokpawmutv BigganeHi
Hacnigkv npoueaypu y nauieHTiB. Y LbOMY acnekTi kpalia
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Ornsaam

KepPOBaHICTb i NPOrHO30BaHICTb ONTUMATILHOTO Pe3ynbTaTy
€HO0BACKYNAPHOrO BTPYYaHHS MoKasaHa Yy AOCHimKEeHHI
ILUMIEN I. Bumipu, 3giicHeHi 3 gonomoroto OKT nepen
YKB, 06rpyHTYBanm fOUiINbHICTb iHLLIOMO NaHy NikyBaHHS,
Akvi Byno amiHeHo y 55 % naujienTis, abo 57 % ypaxeHb
BA, BKNOYaK04M BUKOPUCTAHHS iHLLOT AOBXWHM CTEHTa (y
25 % BunapgkiB 3MeHLLEHO poamip, Y 43 % — 36inbLueHo)
Ta iHwWoro fiameTpa cTeHTa (y 31 % XBOpUX 3MEHLLEHO, Y
8 % — 36inbLeHo). Kpim Toro, BukopuctanHs OKT nicnsi
YKB gano 3mory BUSBUTY yCKNagHEHHs nicns npoLeaypw,
SIK-OT HEOOCTATHE PO3LLMPEHHS CTEHTA, 10T0 HenpaBuIbHe
pO3TalLyBaHHS Ta AUCEKLIi0 IHTUMW MO Kpato CTeHTA. Y LyX
nauiexTis pesynisrar YKB oLiHeHO ik He3aoBinbHMIA. Lie 3y-
MOBMIO HEODXIOHICTb HACTYMHOI ONTUMI3aLlii CTEHTYBaHHS
y 25 % naujienTis (abo 27 % ycix ypaxeHb), 30kpema goaat-
KoBOI nocTannartaii B cTeHTi (81 %), BCTAHOBNEHHS HOBOMO
crenTa (13 %) abo i nepworo, i apyroro (3 %). 3aranom y
66 % nauieHTiB (68 % ypaxeHb) Ha yXBaneHHs piLLeHHs
nikapem BnnmBany pesynstat OKT go abo nicnist YKB [24].

MeToan BHYTPILHbOCYAMHHOI Bidyanisalii 3Ha4HO
YyTAMBILLI Nig Yac OLHIOBAHHS BIHLIEBOIO KarbLMHO3Y Mo-
PIBHSHO 3 aHriorpadieto, 4atoTb 3MOTY YITKO iAeHTUIKYBaTH
11 BU3HAYMTM NOrO CTYMiHb | NOLUMPEHICTb. Lli MeToam rpyH-
TYIOTbCS Ha BUKOPUCTAHHI KaTeTepa, Ha KiIHYMKY SIKOro pos-
MiLLEHO BUNPOMIHIOBaY YnbTpa3sykoBux xBunb (y BCY3[)
abo iHdpadepsoHoro ceitna (B OKT). PoamiLytoun Takui
Karetep y AinsHUi ypaxeHHs BA, y pexvvi peanbHoro vyacy
OTPUMYIOTb 300paXeHHs CyAuHW B MOMEPEYHOMY pO3pi3i,
a BUKOPVCTOBYIOUM NPOTSIKKY KaTeTepa y3noBkK CermeHTa
BA, — 306paeHHsi N0300BXHLOTO PO3pi3y (MOXIMBO TirlbKu
ans OKT; ona BCY3[ nig yac npoTsryBaHHs BU3Ha4aTh
LOBXKVHY YPaXEHHS).

Metoauka BCY3[] icTopnyHO € nepLuLoto npoLiesypoto
A5 BHYTPILUHBOCYAMHHOI Bidyanisauii, onmcaHa P. G. Yock
et al. HanpukiHui 1980-x poki [25]. HuHI came Lo Tex-
HOMOTil0 HalyacTille BUKOPWUCTOBYIOTb KaTeTepu3aLiiHi
naboparopii. BoHa xapaKkTepuayeTbeca po3ainbHOK 3aat-
HicTio 50—-150 MKM, MMBOKUM NPOHUKHEHHSAM Y TKaHWUHM
(3o 10 mm) i He noTpebye BBeeHHS KOHTpacTy y BA,
OCKifTbKI ETEMEHTY KPOBI HE 3aBaXarTb MPOXOMKEHHIO Yrb-
Tpa3BYKOBUX KONMBAHb Bifj AaTuuMKa A0 CTiHKM CyanHM [26].

Wang X. et al. BuB4unu 440 ypaxeHb BA 3a gonomo-
TOl0 PEHTrEHOKOHTPACTHOI aHriorpadpii, BCY3[ ta OKT i
nokasanu, wo BCY3[] aae amory kpalLe BUSBUTYW KarbLil
i € HaNYyTNMBILLIMM METOAOM MOrO Bidyanisawii cepeq iH-
wux. Kanbuin ineHTudikoBaHo 3a AONOMOrOK0 aHriorpadii
B 40,2 % ypaxeHb, BCY3[ -y 82,7 % ypaxeHb, OKT -y
76,8 % Bunagki. Taki po3biKHOCTI AaHWX LLOAO MOXMK-
BOCTEWN BUSIBNEHHS KamnbLYHOBAHWX BNSILLOK PEHTTEHOKOH-
TPaCTHOIO aHriorpaddieto Ta METOAaMM BHYTPILLHEOCYAUHHOT
Bi3yanisaulii NOB’si3aHi 3 TOHKMMM BiKMaAeHHAMM KanbLito,
Lo He JOCTYNHi Ans Bisyanisauii nig yac aHriorpadii Ta,
iMOBIpHO, Takuin nerkuin KanbuyuHo3 BA He BnnuBae Ha
AKICTb iIMNnaHTauii cTeHTa nig Yac YKB. A ot aHriorpaciyHo
BUOVMUIA KanbLii, TOBTO TOBCTWIA 1oro wap, ByB YiTkuMm
MapKepoM Ans NPOrHO3yBaHHSA HELOCTaTHLOrO PO3LUM-
PEHHs cTeHTa [27].

Bnnue Ha BigaaneHi Hacnigkn YKB Bu3HaueHo y pe-
3ynbTati NOPIBHAHHS iMNNaHTaLjii enoToBaHUX CTEHTIB Nif
koHTponem BCY3[] Tta aHriorpadii y 9 paHaomisoBaHmx
JOCRimKeHHSX i3 3aranbHOK BUBIpKO0 3 4724 nauieHTiB.
lNokasaHo, Lo y cepefHboMy npoTsrom 16,7 micaus
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npoueaypu YKB, ski kepytotbcs BCY3[L, nopiBHaHO 3
YKB nig aHriorpachivHMM KOHTPOMEM NOB'A3aHI 3 HUKYMM
PU3NKOM CKNaHuX cepueBo-cyauHHux nogin (MACE) —
5,4 % npotn 9,0 %, cepuesoi cmepTi— 0,6 % npotn 1,2 %,
peBackynspuaauii LinboBoi cyauHu — 3,5 % npotu 6,1 %,
pesackynspusauii LinboBoro ypaxeHHs — 3,1 % npotu
5,2 %, Tpomboasy ctenta— 0,5 % npotu 1,1 %. He BusBunm
Pi3HWLI MK ABOMa rpynamMu 3a 4acToTol CMepTi Bif YCiX
MpWYVH Ta iHbapkTy miokapaa [28].

Ane He TiNbK1 HasiBHICTb KarnbLiito Ta JOBXWHA TaKoro
YPaxeHHsl, a HaBiTb MWUBKHA 3ansraHHs KanbLilo B CTiHLi
BA Baxnusi Ans nnaHysaHHs ctpaterii YKB. Tomy kanbum-
HO3 BU3HAYatoTb SIK MOBEPXHEBUIA, SIKLLO AOTO BUSIBRSIOTb
Ha Mexi iHTUMW Ta npocBiTy abo Gnvxye [O NPOCBITY,
i rMMOOKMIA, KoMK BiH PO3TaLIOBaHWA HA Mexi Media 1
aaeeHTuULii abo Brivokye ao agseHTuuii [29]. O6buasa me-
TOAMW BHYTPILUHBOCYAMHHOI BidyanisaLlii AalTb 3MOry YiTko
BU3HAYUTU MUOUHY 3ansraHHs KanbLito y cTiHui BA Ta
AndepeHLitoBaTV NOBEPXHEBMI 200 MnBOKNIA KanbLMHO3,
wo Ge3nocepeHbO MOXE BMMHYTW i HA PO3LUMPEHHS
CTeHTa, i Ha BWBIp NeBHOro NPUCTPOL ANns MoaudikaLii
onswkm nig vac YKB. Tak, NOBEPXHEBUIA KanbLiin Maiibke
He NepeLUKOKae AOCTaTHLOMY Ta MOBHOMY PO3LUMPEHHIO
CTeHTa, Ha HbOro MOXHa BNMHYTY 3acobamu 415 atepek-
ToMii, a rmuboke 3ansraHHsa KanbLito nepeLukomkaTuMe
aAeKBaTHOMY PO3LUMPEHHIO CTEHTA, AN BNSIMBY HAa HBOMO
HeoOXiaHi iHLWi 3acobu MoamdikaLlii.

Ha BCY3[ kanbunHo3 Gnslukn Bidyanisyetbcs K
rinepexoreHHa CTpykTypa y hopMi Ayru, Lo € CBITNILLO0
32 aiBEHTULIiIO 3 XapaKTEPHOK aKyCTUYHOK TiHHIO No3agy
nepeaHbOro Kpar KanbLWMHOBAHOI [iNSHKM — TaK 3BaHUM
rMBOKMM aKyCTU4HUM 3aTiHEHHSIM, SIKE Kanbliiii CTBOPOE
Ha NOBEPXHEBVX LLIapax CTiHku cyauHu. Kanbuiii Binbueae
Ta nocnabmnioe ynsTPasByKOBi KOMMBAHHS, LLO HE MOXYTb
MPOHWKATM Kpi3b HBOTO BING YpaKeHHS, i Lie NepeLLKoIKae
BW3HAYEHHIO TOBLLWHM KarnbLMHO3Y, a 1ioro 06’em obpaxy-
BaTu HE MOXIMBO.

Y npaui H. Kostamaa et al. nokasano: BCY3[] TouHO
Bidyanisye kasibLIMHOBaHi ypaXXeHHS 3 BUCOKOK Yy TIMBICTIO
(ao 89 %) i cneumdiuHicTio (8o 97 %). Brim, 06mexeHHs
METOAVKW, LU0 HaBeEHI, NPU3BOAATH A0 HEAOOLHIOBAHHS
rMMBKHK KanbLito Ha 45 % Ta 3aHKEHHS 3ararnbHOT NNOLL
MnonepeyHoro nepepiy kanbLuHoBaHoi 6nsawku Ha 39 %
[30]. MapameTpw, siKi MOXHa BU3HAYMUTU KiNbKICHO 3a AOMO-
moroto BCY3[], — 0OBXMHA KanbLMHOBAHOIO CErMeHTa Ta
PO3MIp AYrU YPaxeHHS N0 OKPYXHOCTI CyAUHM, BUPaXeHi
B MinimMeTpax i pagianbHux rpagycax BignosigHo. CTyniHb
KanbLMHO3Y OLiHIOKTb SK 3HaYHWIA NPy Ay3i KanbLyito noHag
180°, TspKKMIA — NoHag 270°, @ TaKOX KOHLEHTPUYHUIA, TO-
TanbHUIM, KOMNK BiH OXOMIOE YCHO CyAMHY Ha 360°.

Ha nouatky 1990-x pokis B AnoHii Ta CLUA napanensHo
[Bi HesanexHi rpynu LOCRiAHMKIB po3pobunu MeToaumky
OKT. ¥ 1991 p. Huang et al. 3giiicHunm nepLue gocnigpxeH-
HS X VivVo ABOX Pi3HMX TKaHUH: NepunaningpHoi YacTuHW
CiTKiBKM Ta kopoHapHoi apTepii [31]. MepLue gocnimkeHHs
in vivo nig vac katetepusauii cepus 3aincHmunm B 2002 p.
Jang I. K. et al., siki nokasanu edekTnBHiCTb i Ge3neky
npoLeaypy B KNiHIYHMX ymoBax [32].

OKT — meTop BHYTPILLHBOCYAWHHOI Bisyanisauii 3
BULLOKO PO3AINbHOK 3aaTHiCTio (10-20 MKM), HDKYMM
CTyneHeM NPOHVKHEHHS y TKaHWHM (1-2 MM) Ta 3icTaB-
Hoto 3 BCY3[ uytnusicTio (95-100 %) i cneundivHicTio
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(97-100 %). Lie pobuTb MeToamki 0gHaKkoBO ehEKTUBHMM
nig yac YKB. OKT notpebye 060B'sA3k0BOI iH'EKLLii KOH-
TpaCcTHOI PeYOBMHM B NPOCBIT AOCHiMKyBaHOI BA, ockinbku
€NemMeHTU KpPOBi CTBOPIOKOTL MepeLLKoay ANs CBITNOBUX
XBUIb, @ KOHTPACT [1a€ 3MOry O4UCTUTW MPOCBIT CYOUHN.

MepLie JOCRimKeHHs, Y pesynsTaTi Akoro nokasaHo
KOPWCTb Bifl BUKOPUCTaHHSI KOHTpOIio 3 Aornomoroo OKT
nig vac YKB, — CLI-OPCI. BctaHoBneHo, Lo aHriorpadisi Ta
OKT nopiBHSHO 3 nuLLE aHriorpacivH1M KOHTPONEM CTIPUSIN
KpaLLyM KNiHIYHUM pesyrisTatam npotsirom 1 poky crnocTe-
pexenHs wono MACE (cepuesoi cmepti — 1,2 % npotu
4,5 %, cepuesoi cmepTi Ta IM—6,6 % nopisHsHO 3 13,0 %, ix
noegHaHHs 3 NOBTOPHOKO peBackynspusadieto — 9,6 % npotu
14,8 %). Kpim Toro, BukopuctanHs OKT He Byro nos’asaHe
3 TSOKKVMMW YCKMaHEHHSMU Ta NpU3BENo 0 [04aTKOBMX
BTPyYaHb LIOAO NikyBaHHS y 34,7 % nauliexTis [33].

Ha OKT kanbuuHoBaHa bnisitka BUMMAAae Sk AinsHka
3 HW3bKOIO IHTEHCHBHICTIO CUTHaMY Ta YiTKUMM KOHTypamu
y NeBHOMY Luapi CTiHkM cyauHu. Ha Bigminy Big BCY3[,
metog OKT xapakTepuayeTbCs MEHLUMM OCrnabneHHsm
KOrepeHTHOro CBiTNa KanbLiieM, TOMy MOXe BidyanisysaTu
BCHO NMOLLl KarbLMHOBAHOTO CErMeHTa i Aa€ 3MOry OLHWTU
110ro TOBLUMHY Ta 06’€M, LLie 1 33 KOPOTLLMIA MPOMIXOK Yacy.
Came ToMy iCTOTHO nepeBaroto BukopuctanHs OKT ans
navieHTiB, SIKUM 3iAICHIOTb PEBACKYNSAPU3ALLI0 LUMISXOM
YKB, € BUCOKOIH(OPMAaTUBHE OLiHIOBaHHA Mopdonorii
KanbLjito B GrsLwLi.

[loBeaeHo, Wo kanbumHo3 BA, BusiBneHuin 3a gono-
MOTOK BHYTPILLHBOCYAMHHUX METOAIB Bidyaniaallii, Moxe
nepenbaynT HeQoCTaTHE PO3LUMPEHHS CTEHTA Mifd Yac
npoueaypu YKB [34]. HepocTaTHe poswwimMperHs cTeHTa
noB’s3aHe 3 Kanbuydikauieto binblue, Hix byab-aka iHwa
mopdororis ypaxeHHs BA Ta € npuimnHoto Tpombo3y cTeHTa
Ta ioro pecTeHo3y Hagani [35,36]. Y maiixe 50 % Bunagkis
BI3HA4alOTb HEMOBHE PO3KPUTTS CTEHTa NpW iMnnaHTaLii
B KanbLMHOBaHy AinsHKy. Kputepigmmu onTuMansHoro pos-
LLUIMPEHHS CTEHTA € AOCATHEHHS MiHIManbHOI MIIOLLi CTEHTa
(minimal stent area, MSA) >5,5 MM? npu BUKOPUCTaHHI
BCY3[, >4,5 mm? npu OKT Ta BigHOCHOMO pO3LUMPEHHS
crenta >80 % (MSA, nogineHa Ha cepefHio eTarnoHHy
oLy NpocaiTy) [37].

[ns nporHo3yBaHHs MOXIMBOTO HELOPO3LUMPEHHS
CTEeHTa BCTAHOBWIM 03HaKW ANs igeHTudikauji Ta cTpatn-
(ikawii cTyneHs BUpaxeHoCTi KanbLmHo3y BA meTogamu
BHYTPILLHLOCY/MHHOI BidyaniaaLii. [pyHTylouMCh Ha HIX,
MOXHa yXBamnBaTh pilleHHs WOoAo HeobXigHOCTI Ta ao-
LinbHOCTI MoaydiKaLii kanbLito 4518 40AATKOBOI MiArOTOBKM
YpaxeHHs nepes iMniaHTalieto CTeHTa, WO MOTEHLiNHO
MOXe nokpaLumTy pesynstar YKB.

Ockinbkm OKT pae Ginblue iHhopmaLii npo kanbLin
y Gnsawui BA, nepLuoto po3pobunu i noyanu 3actocoBy-
BaTW Y KIiHIYHIA NpakTuLi 6anbHy cuCTeMy OLHIOBaHHS
TSDKKOCTI KanbLMHO3Y Ha ii ocHoBi. BoHa Jae 3mory npocto
OLiHMTM 06’eM KarnbLMHOBaHKX GRALLOK | MOXIUBUIA pU3NK
HEOCTaTHbOrO PO3LUMPEHHS CTEHTA 3 YCiMa MOXMMBUMM
HEeraTVBHUMM HacrigkaMu 3a TakUMU KPUTEPISMIA: MaKC-
MarnbHUIA KyT kanbLiesoi gyrn >90°, ane <180° (1 6an),
>180° (2 6anm); MakcManbHa ToBLMHA KanbLilo >0,5 Mm
(1 6an), noBxuHa kanbuijto >5 mm (1 6an). 3a gaHumn go-
cnipkenHs A. Fujino et al., ypaxeHHs 3 NOKasHUKOM KanbLiito
Big 0 go 3 6anis Manu BigMiHHE PO3LIMPEHHS CTEHTa, a
YPaXeHHs 3 NokasHukoM 4 Ganu acouiioBaHi 3 NoraHUMm

posLLMpeHHsM cTeHTa (96 % npoTi 78 %). OuiHka kanbLjto
— He3aneXHui NpeauKTop HEAOCTATHLOTO PO3LLMPEHHS
CTeHTa. ABTOpPY PEKOMEHAYBanM po3rmsaaTi MOXIUBICTb
BUKOPUCTaHHS METOAiB MoaudikaLlii KanbLiito nepes CTeH-
TYBaHHSAM Y MaLiEHTIB 3 OL{IHKO TSXKKOCTI KanbLmHO3y BA
3a Ljeto wkanoto 3—4 6anm [38].

Mi3Hiwe pocnimxeHo nogibHy cuctemy obpaxyHky
6anis Ha ocHosi BCY3[. MopdhonoriyHi xapakTepucTuku
KarnbLKMHO3Y, L0 NOB'A3aHi 3 HEAOCTATHIM PO3LUMPEHHAM
CTEHTa, BKITOYanu NoBepXHeBUIA KanbLiesuin kyT >270°,
SIKLLO BiH JOBLUWA 32 5 MM, NOBEPXHEBUI KarbLEBUIA KyT
MO BCill OKPY>KHOCTi CyAMHM Ha 360°, HasiBHICTb KarbLii€BOrO
BY3NIKa, AiaMETP CYAMHU NOPYY 3 YPAKEHHSIM MEHLLE Hix
3,5 Mm. 3a koxeH kpuTepii gogasanu 1 6an. Cyma 6anis
22 CroHyKana onepatopa po3rmsiHyTU MOXIMBICTb MOAW-
(ikavii kanbLmHoBaHoi 6nsawku nig yac YKB, Hanpuknag,
BUKOpUCTATV NPUCTPOI Anst atepekTomii [39].

Moaudikauito Gnslukn nepen iMnnaHTauieto cTeHTa
Mpy KanbLMHOBaHUX ypaxeHHsx BA BBaxatoTb 3anopy-
Koto ycnilwHoro pesynsraty YKB. MonosHUMK hakTopamm
BNAMBY Ha KanbLMHOBaHy OMALLKY Ans onTumisauii npo-
Llelypu CTEHTYBaHHS € 3aCTOCYBaHHS CreLlianisoBaHux
aHriorpadivyHux GanoHiB pi3HOro TUMy (HEKOMMMAEHCHI,
BWCOKOrO TUCKY, pi3anbHi, MITOTPUNTWYHI) abo npucTpoiB
ANsi aTepekToMii (poTauiiiHoi, opbiTanbHoi, nasepHoi),
BUKOPUCTaHHS AKMX CrpuUsie 3BiNbHEHHIO NpocBiTy BA Big
HaZNMLLKY KanbLi'HOBaHOI BNSiLLKM Ta nepenomy KanbLiie-
BOro hparMeHTa y CTiHLi apTepii.

ToBLUMHA KarnbLiito — KMOYOBWIA MPOrHOCTUYHIA (hakTop
nepenomy KanbLyHOBaHOI OnsWKy AN ONTUManbHOro
PO3LLMPEHHS CTEHTa MpK TSHKKOMY KanbLmHo3i BA. Tak, y
pocnigkeHHi T. Kubo et al. nokasaHo: MiHiManbHa nioLla
11 iHOEKC PO3LUMPEHHS CTeHTa 3HayHo GinbLui B rpyni 3
KarnbLieBMM NeperioMoM NOpiBHSHO 3 rpynoto 6e3 Hboro
(5,02 mm? npotu 4,33 mm? Ta 0,88 npotu 0,78 BiANOBIAHO).
KanbLiesnin nepenom acoLjtoBaBcs 3 aAeKBaTHUM PO3LLIK-
PEHHSIM CTEHTA Ta CIPUATIIMBUAMM Mi3HIMU pesyrnbTaTami.
PigHnui 3a yacToTolo ycknagHeHb y rpynax AoChimjkeHb
He BusiBneHo [40].

Maejima N. et al. BcTaHOBWMM NOPOroOBi 3HAYEHHS, LLIO
onepxanu 3 BukopuctaHHsam OKT npu ypaxeHHsiX, Ae BUKO-
PVCTOBYBanM poTalLliiiHy aTepeKTOMito, ANsi MPOrHO3yBaHHs!
KarbLjieBMX NePENoMIB: MakCUManbHWiA KyT KanbLiito — 227°,
MiHiManbHa ToBLLMHa KanbLijto — 0,67 MM [41]. B iHLLOMY fo-
CrimKeHHi MiHIManbHa TOBLLMHA KarbLito Ans POrHO3yBaHHS!
KarbLjieBOro Nepenomy B ypaxeHHsIX, siki NikyBanu niile 3a
[ornomoroto 6anoHHOI aHrionnacTuki nepes iMnnaHTaLieo
CTeHTa, cTaHoBuna 0,24 MM i3 3iCTaBHUM MaKCUMarbHUM
3Ha4YeHHAM KarbLjesoro kyTa [42]. Haronocumo, wo GinbLua
KarbljieBa gyra Ta MeHLUa TOBLUMHA Karnbliito NOB'A3aHi 3
YTBOPEHHAM KarbLii€BOi TPILLMHW, LLIO € BaXKNMBO Nepes-
YMOBOKO OMTUMAIIbHOTO PO3LUMPEHHS CTEHTA.

[opiBHAHHS pi3HMX METOZIB MiArOTOBKY KanbLmdikoBa-
HWX YpaKeHb Aano 3Mory BCTAHOBUTH, LUO Y MaLieHTIB i3
TSOKKWM KanbLHO30M BA nokasHukv NoBTOPHOI peBackyns-
puaauii Ta MACE yepes fBa pokm iCTOTHO He BiapisHsanmues
NPy BUKOPUCTaHHI GanoHHOI aHrionnacTuky NopiBHSHO 3
POTaLiiHOK aTEPEKTOMIEND Ta HACTYMHOK iMMNaHTaLien
DES HoBoro nokoniHHs. PoTalliiiHa atepektomist Moxe OyTu
€(EKTVBHILLOK 33 3MEHLUEHHSIM HEOCTAaTHOCTI LjinboBOI
CyOMHW NPy JOBMUX YPaxeHHsIX, a 6anoHHa aHrionnactvka
[OUinbHila npn KOpoTKMX [43].
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Ornsaam

[oci Hemae NpakTUYHUX peKOMEHAALN LLoAo MoaUdiI-
KaLii KanbLiito, ane norivyHo € HeobXiaHICTb oNTUManbHOT
MiZrOTOBKM ypaxeHb Mif, Yac NikyBaHHs 3HAYHO KarbLyHO-
BaHUX ypaxeHb. OCKirnbKku Taki BANaaku € CKnagHuMm ypa-
XEeHHAMM BA, 3a 0CTaHHIMU pekoMeHAALSIMM 3 KIiHIYHOrO
BUKOPUCTaHHS IHTpaKopoHapHOi Bisyanisauii nig yac YKB,
Yy pasi TSKKOro CTymeHs kanbLyHo3y BA pekomeHZ0BaHO
3AINCHIOBATY BTPYYaHHS Mg, KOHTPONEM METOAIB BHYTPILL-
HbOCYAVHHOI Bidyanisauii [37].

PospobneHo opieHToBHMIA anropuTtm npoueaypu YKB
i3 3aCTOCYBaHHAM BHYTPILUHBOCYAUHHOI Bidyanisauil, o
[OMoMOXe onepaTtopy nif Yac onTumiauii pesynsrary
npy BUpaxeHoMy KanbLmHo3i BA. MNepen cTeHTyBaHHAM
oneparopy Cnif OLHUTL HasBHICTb i CTYMiHb KanbLMHO3Y
3a ponomoroto BCY3[] abo OCT. Akwo karetep i3 gatum-
KOM He MOXe MPONTU AiNSHKY ypaxeHHs, npocsiT BA
Cnig nonepeaHb0 PO3LUMPUTY 33 AOMOMOIOK HEBEMWKOro
6anoHa abo po3noyatu 3 mogudikaii 6nswku. Micnsg mo-
Andikauii ypaxxeHHs Bisyanisavito Tpeba noBTopuTH, 0B
nigTBEPAMTY NEPENOM Y KanbLyMHOBaHIN Brswui nepeq
iMMaHTaLiel0 CTeHTa, OCKIbKM aHriorpadivyHo oro He
BUSBNAIOTh. AKLLO BMAMB Ha KarbLMHO3 HE e(HEKTUBHUN,
onepaTop MOXe BWKOPUCTaTH JieBilui (arpecuBHi) 3acobm
moaudikawii kanbLito, OCKifIbKM HasiBHICTb KanbLieBOro
nepernomMy noB’si3aHa 3 Kpaliym PO3LUMPEHHSIM CTEHTa.
Micns npoueaypy iMnnaHTaLji cTeHTa cnif 3HOB CKopuCTa-
TUCS BHYTPILLHBOCYAMHHOLO Bi3yani3aLieto ANs BUSIBNIEHHS
MOXMNMBMX YCKNaAHEHb mpoueaypy abo NiaTBepaKeHHs
onTumanbsHoro pesynsraty YKB [44].

CBiTOBUI1 AOCBIM BUKOPUCTAHHS METOLIB BHYTPILLHBOCY-
AVHHOI Bidyaniaaulii nigTBEpMKYE iXHI0 TOYHICTb, HAAIHICTb,
BMCOKY YYTNMBICTb | CNEUMAIYHICTb Mig Yac AiarHOCTUKM
kanbuuHosy BA. BCY3[] Ta OKT m0OMOBHIOIOTE OfHa OAHY,
3a igearnbHNX yMOB Li MeToau Tpeba BUKOPUCTOBYBaTH
pasoM y kaTeTepusauiitHiini nabopatopii Ans nigTpUMKM
npouenypy YKB i OCArHEHHS HAKPaLLOro pesyrnbTary.
3acTocyBaHHS LiMX TEXHOMOTIN Y NpaKTWLi iHTEpPBEHLiHOMO
Kapaionora MOXe NigBULLKTY SKICTb IHTEPBEHLI, NiAHECTM
peBackynspu3aLito Ha BULLMIA piBeHb eheKTUBHOCTI i 3
nornsay 6e3nocepeaHLOro kniHivHoro edekTy, i Gepyyn go
yBaru BigAarneHi pesynsrati npoLeaypu.

BucHoBKHM

1. KanbumHo3s BA — cknagHa npobnema ans iHTep-
BEHLIAHOrO kapgionora nig 4yac cTeHTyBaHHA BA, wwo,
6e3nepeyHo, ycknagHioe npoueaypy YKB i notpebye Big
(haxiBLis He TiNbKN TEOPETUYHUX 3HaHb, ane N onaHyBaHHs
MPaKTUYHNX HABMYOK i3 33CTOCYBAHHS HANPIBHOMAHITHILLMX
3acobiB | TEXHIK BTPyYaHHS.

2. Po3pobneHo cyyacHi metoau ineHTudikaLlii kanbLm-
HOBAHOrO ypaxeHHs1 BA Ta MOro KinbKiCHOrO OLLiHIOBAHHSI.
Cepepn HUX BUPI3HAKOTH METOAM BHYTPILIHbOCYAUHHOI
Bisyanisauii — BCY3[] ta OKT, o 3acTocoBytoTb Gesnoce-
penHbo B KaTeTepuaauiHin nabopatopii nig yac YKB. Li
METOAM HaJAK0Tb HANLLIMPLLI Ta HaMCyYacHiLLi MOXMMBOCTI
ANs BU3HaYeHHs MopdbonoriyHoro cybeTpaTy ypaxeHoi
4insHkM BA i gatoTb 3MOry iHTEPBEHLIOHICTY nnaHyBaTu
YKB Ta kopuryBaTu BUKOHAHHS NpoLEAypu Ha PisHUX
eTanax B pexumi peanbHoro yacy. BukopuctaHHs metogis
BHYTPILUHLOKOPOHAPHOI BidyaniaaLlii cnpusie nokpaLLeHHo
pesyneraris YKB.
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MepcneKTMBU NOAAABLLUMX AOCAIAKEHb. Bpaxosytoun
3HaYHy MOLUMPEHICTb TSXKOTO KanblUuHO3y BA cepep
0ci6 Noxunoro Biky Ta MOr0 HeraTUBHUIA BB Ha PU3MKK
TSKKUX CEpLEBO-CYAMHHMX nogin nicns YKB y xBopux Ha
IXC, HeoOxigHi nopanbLUi AOCHIMKEHHA AN BU3HAYEHHS
KpuTepiiB cTpaTudikaLii naLieHTiB, IKUM JoLiNbHa peBacky-
nispr3avis, 4ns onTuMisauii giarHoCTUYHOI Ta NikyBanbHOI
cTparerin YKB Ta noLyky HOBWX LUMSXIB MiKYBaHHA BiHLE-
BOrO KarbLMHO3Y.
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Ornsaam

POAb aHTMKOAryAAHTIB Y AiKyBaHHi XBOPUX Ha HerocnitaAbHy MHEBMOHilo,

NOEAHaHY 3 KOPOHaBIPYCHOLO iHeKLjieto

I. M. ®ywren®*f, B. 0. MouoHMH®BCPE O, B. ConoBiioB® *BCOE

3anopi3bkni AepxaBHUIA MeAUKO-GapMaLEBTUUHUIA YHIBepCUTET, YKpaiHa

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

Ornsag NPUCBAYEHO PONi @HTUKOAryNSHTIB y NiKyBaHHI XBOPUX Ha HErocniTanbHy MHEBMOHItO, MOEAHaHY 3 KOPOHABIPYCHOMO iHAeK-
Liet0. 3HaYHMI iHTEPEC JOCNIAHMKIB [0 BU3HAYEHHS PONi @HTUKOAryNsHTIB, 30KpemMa renapuHy, y nawieHTiB i3 rocTporo XBopoboto
COVID-19 nos’si3aHni i3 NO3UTUBHUM BMAMBOM LMX NpenapatiB Ha nepebir 3axsoptoBaHHs. HedpakuioHoBaHWiA renapuH i
HW3bKOMOMEKYNAPHMIA renapuH Aobpe BidOMi 32 aHTUKOArynsHTHOW Aicto, ane iXHi NnernoTponHi epekTh AeLo BigpisHATbCS.
Xoua cTaHaapTHa chapmakonoriyHa TpombonpodinakTka i pekomMeHaoBaHa rocnitaniaoBaHUM nawieHTam, AUCKYCIHUM 3anu-
LIAETbCS MUTAHHS LLOLO IHTEHCUBHOCTI 3aCTOCYBaHHS Ta 403yBaHHS aHTUKOAryMSHTIB Y TSKKOXBOPWX NALIEHTIB i3 MHEBMOHIEIO,
Lo noegHaHa 3 COVID-19.

Merta po60T1 — BU3HaUYNTV POIb aHTUKOArYMSHTIB Y NiKyBaHHI XBOPWX Ha HEroCiTarnbHY MHEBMOHIt, MOEAHAHY 3 KOPOHABIPYCHOK
iHeKLieto.

Martepianu i meToau. 3a pesynsTatamut MOLLYKY OpUriHaNbHWX CTaTel y HaykomeTpuyHnx 6asax PubMed, Web of Science, Scopus
3AIMCHUNW PETPOCNEKTUBHUIA aHani3 BIGOMOCTEN HayKOBOI NiTepatypy, Lo BuAwna apykom y 2020-2024 pp. Mig yac onpauto-
BaHHS pe3ynbTaTiB NOLLYyKy 0bupani peneBaHTHI NiTepaTypHi mkepena 3 nopyLueHoi npobnemu. lMicns ornsgy aHoTalin ctatein
Ta 03HANOMITEHHS 3 NOBHOTEKCTOBMMM Bepcisimu obpani 41 nybnikaLito.

Pe3syabtatu. MatoreHes koarynonarii, Wwo nos'a3aHa 3 COVID-19, cknagHuit. BiH Bkntoyae akTuBaLito Makpodharis, BUHUKHEHHS!
«LMTOKIHOBOTO LUTOPMY», aKTMBALLit0 TPOMOOLWMTIB 1 eHOOTENIANBHWX KMITUH, L0 3pELUTOK NPU3BOANUTH [0 BKIHOYEHHS BHYTPILLHIX
i 30BHILLHIX LLNAXIB Koarynsuii. BctaHoBneHo niaBuLLEeHUI puank TpoMm6oembonii, o nos’ssaHa 3 COVID-19, a npodinaktniHa
aHTUKOArynsis nokpaLLye pesynsraTu nikyBaHHs Ta NPOrHO3 y rocniTaniaoBaHux nauieHTie. MpobneMHMM 3anuiiaeTbes NUTaHHs
Mpo TE, YNM i SIK MOYMHATM aHTWUKOAryNsHTHY Tepanito. Konu KniHILMCT npusHadvae aHTUKoarynsiHT, BiH He Tinbku Mae Bpatu Lo
yBaru GioxiMivHi koarynsiuiiiHi napameTpm (SK-0T niasuLLeHi pisHi D-gumepy 1 ibpUHOTEHY, HU3BKWIA PiBEHb aHTUTPOMBIHY), SIKi
€ Linmo Ang nikyBaHHS aHTUKoarynsHTamu, ane i BpaxoByBaTh PU3NKN KPOBOTeMi (3HaYHi KpOBOTEMi BUHUMKaOTL Y 2,3 % YCix
navuieHTiB, HaBITb y pasi 3aCTOCYBaHHS CTaHLAPTHWUX 403 ANst TPOMBONpOodinakTuku). 3acToCyBaHHs Takux aHTUKOArynsiHTIB, sk
renapwH i aHTaroHictu BitamiHy Ky nauienTis i3 COVID-19 € cknagHM NUTaHHSM, BUPILLEHHS SIKOrO 3aneXuTb Bif AOTPUMAHHS!
HanaHcy TepaneBTUYHOI KOPUCTI Ta YHUKHEHHSI MOTEHLiHWX puamkiB. OTxe, TpoMbonpodinakTuka e He3aMiHHOK Y rocniTaniso-
BaHux nauiexTis i3 COVID-19.

BucHoBKU. AHTVKOArynNsHTHa Tepanisi € HeBiA'EMHUM KOMMOHEHTOM fiKyBaHHS XBOPWX Ha HerocriTanbHy NHEBMOHItO, O NOEa-
HaHa 3 KOPOHaBIPYCHOI iHEKLIELD, Ta Npu3HayeHa Ansa TpombonpodinakTuky. fenapui MoXe MaTv BUCOKUIA TepaneBTUMHWN
noTeHLiian y XBOPKX Ha HerocniTanbHy MHEBMOHIKO, NOEAHAHY 3 KOPOHABIPYCHOH iHGDEKLEH0, Nif Yac MOro MpU3HaYeHHst HeobXiaHo
BPAaxoBYBaTH PU3NK BUHVKHEHHS KPOBOTeYi. EHokcanapuH — BinbLu 6e3neyHuii aHTUKoarysiHT NOPIBHSHO 3 renapyHOM, OAHaK BiH
Moxe ByTn HefocTaTHbO ehEKTUBHUM Y XBOPWX HA HErocniTanbHy MHEBMOHItO, NOEAHAHY 3 KOPOHABIPYCHOHO IHAPEKLE.
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The role of anticoagulants in the treatment of community-acquired pneumonia
in patients combined with coronavirus infection

I. M. Fushtei, V. 0. Mochonyi, O. V. Soloviov

The review article focuses on the role of anticoagulants in the treatment of community-acquired pneumonia in patients combined
with coronavirus infection. Considerable research interest in determining the role of anticoagulants, especially heparin, in COVID-19
patients is related to their positive effect on the disease course. Apart from well-known anticoagulant effects of unfractionated and
low-molecular-weight heparins, they possess excellent pleiotropic properties. Although recommended, standard pharmacological
thromboprophylaxis for hospitalized patients is debatable as there is still an issue regarding regimens and dosage in critically il
patients with pneumonia combined with COVID-19.

Aim. To define the role of anticoagulants in the treatment of community-acquired pneumonia in patients combined with coronavirus
infection.

Materials and methods. Scientometric databases (PubMed, Web of Science and Scopus) were searched to retrospectively analyze
literary sources focused on the specified issue selecting the most relevant ones for the period 2020-2024. Following evaluation
of abstracts and full texts, 41 sources were retrieved.

Results. The pathogenesis of coagulopathy associated with COVID-19 is complex. It involves macrophage activation, the onset of
“cytokine storm”, increased platelet adhesion and endothelial dysfunction, ultimately activating the intrinsic and extrinsic coagulation
pathways. There is an increased risk of thromboembolism associated with COVID-19, and prophylactic anticoagulation improves
outcomes in hospitalized patients. The problem for physicians is to decide which anticoagulant and how to start anticoagulation.
Anticoagulant selection should take into consideration not only biochemical and coagulation parameters, such as elevated D-dimer,
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fibrinogen, and low antithrombin, which are the targets of this therapy. It is also extremely important to take into account bleeding
risks, as massive bleeding can occur in 2.3 % of all patients, even when using standard doses for thromboprophylaxis. The use
of anticoagulants such as heparin and vitamin K antagonists in COVID-19 patients is a challenging issue that depends on the
balance between therapeutic benefit and potential risk avoidance. Therefore, thromboprophylaxis is indispensable for hospitalized

patients with COVID-19.

Conclusions. Thus, the literature analysis has shown anticoagulant therapy as an integral component in the treatment of com-
munity-acquired pneumonia in patients combined with coronavirus infection for thromboprophylaxis. Heparin has been found to
have a high therapeutic potential in patients with community-acquired pneumonia combined with coronavirus infection, but the
bleeding risk should be weighed up. Enoxaparin is proved to be a safer anticoagulant option compared to heparin, but it may be
not sufficiently effective in patients with community-acquired pneumonia combined with coronavirus infection.

Ha nouatky rpyaHsa 2019 poky B MicTi YxaHi, cTonuui npo-
BiHLii Xy6en (Kutan), 3achikcoBaHo nepLui BUnagkv nHeB-
MOHii HEBIIOMOrO NOXomkeHHs. 36yAHUK ineHTudikoBaHO
K HOBWIA BETakopOHaBIPYC, HUHI BU3HAYEHUI SIK TSHKKWN
rOCTPWIA pecripaTopHUIn CUHAPOM KOPOHaBipycy 2 (Severe
Acute Respiratory Syndrome Coronavirus-2, SARS-CoV-2),
OCKinbkM BiH Mage dinoreHeTn4Hy noidHicTs 4o SARS-CoV.
BcecBiTHs opraHisaLlisi OXOpOHU 340POB’'S oronocuna Ko-
poHaipycHy xBopoby 2019 (COVID-19) HaasBuyaitHo
cuTyaUiero y cchepi OXOPOHM 300POB'S, LU0 MaE MiXHapoaHe
3HaveHHs [1,2].

LLiBnake nowmperHs COVID-19 y cBiTi Mano icToTHWiA
HeraTMBHWA BNIMB Ha 300POB’S HACENEHHS 11 EKOHOMIKY.
lMauieHTn, y SKMX pO3BMBAETHLCS MHEBMOHIS, 3a3BU4al
notpebytoTb rocnitanisadii 4o nikapHi 4ns pecnipatopHoi
nigTpumkn. Cnodatky BBaxanu, wo COVID-19 - nepenycim
pecnipaTopHa iHheKLisl, ogHaK BUSIBUNOCS, WO Le nofi-
opraHHe ypaxeHHs. [ocniTanisoBaHi NauieHTV 3 THKKO0
NHEBMOHIEH0, WO crnpuunHeHa iHgekuieto SARS-CoV-2,
MaroTb BUCOKMIA PiBEHb TPOMOOTUYHIX YCKIAAHEHD, 30Kpe-
ma Tpomboembornii nereHeBoi apTepii [3,4].

lNaToreHes koarynonarii, sika nos’a3aHa 3 COVID-19,
cknagHui. BiH BKkntovae akTvBaLito Makpodaris, BUHWK-
HEHHS1 «LIMTOKIHOBOTO LLITOPMY», aKTUBaLjl0 TpomMbouuTiB
Ta eHAoTenianbHUX KMiTWH, WO 3peLUTolo NprU3BoaUTb A0
BKIMKOYEHHS BHYTPILLHIX | 30BHILLHIX LLMAXIB Koarynsuii. Bu-
3HaYeHO MigBKLLEHNIA pr3nK TpoMBoeMbonii, Lo NoB’si3aHa
3 COVID-19, a npodinakTnyHa aHTUKoarynsiLis nokpallye
pesynkTaTyi NikyBaHHS Y rocnitanisoBaHux nauieHTis. OTxe,
TpomGonpodinakTika € He3aMiHHOK ANt XBOPUX, SiKi roc-
nitanizoani 3 COVID-19.

IHTepec JOCNIOHWKIB 4O BU3HAYEHHS PONi aHTUKO-
arynsHTiB, 30Kpema renapuHy, y nauieHTiB i3 rocTpot
xBopo6oto COVID-19 nos’sizaHnii i3 NO3UTUBHUM BMIMBOM
LMX npenapartiB Ha nepebir 3axBoptoBaHHs. Hedpakujio-
HoBaHwit renapuH (HOT) i HU3bKOMONEKYNSPHUI renapuH
(HMI") nobpe BigoMi 3a aHTUKOArYNSHTHOK Jj€to, ane ixXHi
NNefoTPOonHi eekTn BiapisHATLCA. Xo4ya cTaHhapTHa
¢hapmakonoriyHa TpomBonpodinakTka it pekoMeHaoBaHa
rocnitTanisaoBaHUM nawieHTam, AUCKYCINHUM 3annLaeTbes
MWTaHHS LLOAO iHTEHCVMBHOCTI 3aCTOCYBaHHS Ta A03YBaHHS
AHTUKOAryNsHTIB Y TSHKKOXBOPKX NALIEHTIB i3 THEBMOHIEHO,
Lo noeaHaHa 3 COVID-19 [5,6].

MeTta po6otu

BuaHaunTh ponb aHTMKOArynsaHTiB y nikyBaHHi XBOPUX Ha
HerocniTanbHy MHEBMOHIO, NOEAHaHY 3 KOPOHABIPYCHO
iHdbekUieto.

Martepianu i MeToAU AOCAIAXKEHHA

3a pesynbTatamu NoLyKy opuriHamnbHUX cTaTel y Hay-
komeTpuyHux 6asax PubMed, Web of Science, Scopus
3AiCHUNN PETPOCNEKTUBHUIA aHani3 BiGOMOCTEN HayKOBOI
niteparypu, wo suiwna apykom y 2020-2024 pp. Mig
yac nowyky iHopmauii LWogo posi aHTUKOarynsHTiB y
niKyBaHHi XBOPUX Ha HerocniTanbHy NHEBMOHI0, NOEAHaHY
3 KOPOHaBIPYCHOO iH(PEKLIE, 3aCTOCYBanM KMKYOBI Cro-
Ba: COVID-19, SARS-CoV-2, pneumonia, anticoagulant,
unfractionated heparin, low-molecular-weight heparin. Mig
yac onpaLioBaHHs pesyrsTaria MoLLyKy 0bupanu penesaHT-
Hi niTepaTypHi mxepena 3 nopylieHoi npobnemu. Micns
Ornsiay aHoTaLi cTaTern Ta 03HaANOMIEHHS 3 TOBHOTEKCTO-
BUMM Bepcismu obpanu 41 nybnikavito. 3aiicHunm aHanis
JaHnX, SKi HaBefeHi B LMX OpUriHanbHUX CTaTTsX, OO0
3aCTOCYBaHHs aHTUKOArYMSHTIB Nif Yac NikyBaHHS XBOPUX
Ha HerocniTanbHy MHEBMOHIt, NOEAHaHY 3 KOPOHABIPYCHO
iHbeKLie.

Pe3yabTati

[epBuWHHI AaHi LLOAO BUKOPUCTAHHS aHTUKOArynsHTIB Npu
COVID-19 Hapjwmm 3 Kutato B Gepesni 2020 poky, ae
3AINCHWNM AOCTIMKEHHS 3a yyacTio 449 nauieHTis, 3 H1X 99
0Ci6 OTPUMYBaNM @HTUKOATYMSIHT NPOTSArOM LLOHaMEHLLe
7 OHiB. ABTOPU AiMLLNM BUCHOBKY, LLIO He BCIM NaljeHTam
i3 TshkkM nepebirom COVID-19 gouinbHe npusHaveHHs
renapuHy (HethpakLioHoBaHOrO abo HN3bKOMONEKYNSIPHO-
ro) [7]. Y nunxi 2020 poky 3miiCHUIN PETPOCNEKTUBHUI
aHani3 nauieHTis i3 COVID-19, rocnitanisoBaHux ao
3aKnagy OXOpPOHW 3[0pOB’SA Hblo-l7lop|<a. [o uboro go-
CimpKeHHs 3anyyeHo maixe 2700 xBopux Ha COVID-19.
Xoya To4Ha NpUYMHa NPU3HAYEHHS aHTUKOAryMSHTIB LM
nawjieHTam He3po3symina, y peaynsrati 6aratoakTopHoro
aHanisy AOCTiMKEHHS NOKa3aHO BULLY BYKUBAHICTb rocri-
TaniaoBaHuXx, siki OTPUMarnu NOBHY 03y aHTUKOArYNSHTIB,
MOPIBHSHO 3 TUMW, XTO X HE OfepXXyBaB. HeaBaxatoum Ha
Te, WO JOCNimKEeHHS BpaXOByBasio nonepeaHe NpUiMaHHs
aHTUKOArynsHTiB 40 rocnitanisavii (3 iHWWX NPUYKH), BOHO
Mano Kinbka obmexeHb [8]. Lli BigoMocTi nopyLwmnm Bax-
NBE MUTaHHS LWOAO AOLINIbHOCTI BUKOPUCTAHHS MOBHOI
[031 @aHTUKOArynsHTiB.

Tpomb03 — BaXnMBMIA MaATONOrYHUA MEXAHI3M
COVID-19. 3Baxatoun Ha Ui fani, rpyna B4eHnx D. White
et al. manu Ha meTi nepernsHyT KNiHiyHi Ta nabopaTopHi
[oKa3w CTiliKoCTi 40 renapuHy B mauieHTis i3 COVID-19.
[iAWwny BUCHOBKY, WO BUHUKHEHHS TPOMBOEMBOnivHMX
Mogii, He3Baxatoun Ha NPOmINaKTUYHy aHTUKOArynsHTHy
Tepanilo CTaHAapTHUMK [03aMU, @ TaKoX 36iMbLUeHHS
Pe3NCTEHTHOCTI 0 renapuHy CBiaYaTh Npo HeobXiaHICTb Bu-
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Ornsaam

KopyCTaHHs! NPOdiNakTU4HOT aHTUKoarynajii B NigBULLEHNX
[03ax Ans okpemux nauieHtis i3 COVID-19 [9].

lNepLui paH4OMI30BaHi KOHTPONBOBAHI AaHi 0AepKaHO
3 BigKpMTOro JoCnimKkeHHs, sike 3aincHunu y bpasunii. Mig
yac nikysaHHs nauieHTis i3 COVID-19 gns aHTukoarynsuii
BUKOPWUCTOBYBaNU TepaneBTUYHI J03W puBapokcabaHy
abo eHokcanapuHy. Y gocnimkeHHi 6panu yyactb rocni-
Tani3oBaHi nNauieHTu 3 nigBuLeHUM piBHeM D-gumepy,
i LLOHAMMEHLLe TPeTUHa MauieHTiB B 000X rpynax manm
TSDKKE 3aXBOPIOBAHHSL. Y pesynbTarTi aHaniay JaHnx aBTopu
HE BMSIBUNW CTATUCTUYHUX BiAMIHHOCTEN 3@ NEPBUHHUM
KOMMMEKCH1M HacigkoM XBOpo6bU, BKIKOYaK04M CMEPTHICTb
i TpuBanicTb rocnitanisavii [10].

Mig yac gocnimkeHHs INSPIRATION (The Interme-
diate- vs. Standard-Dose Prophylactic Anticoagulation
in Critically-ill Patients With COVID-19) BuB4anu ponb
TpombBonpodinakTuku cepeaHboi J03K MOPIBHAHO 3i
CTaHAapTHOK A030t0 y 562 XBOpMX i3 TshkkMM nepebirom
COVID-19. He 3adikcoBaHO BigMIHHOCTEN 3a@ CyKYMHUM
HacrizkoM BeHo3Horo abo apTepiansHoro TpoM603y, piBHS-
mu 30-0eHHOI CMEPTHOCTI. Y rpyni NPOMIXXHOTO A03YBaHHS
BWSIBUINM CTATUCTAYHO 3HaYyLLYy TpoMGOLMTONEHit, ane be3
NiABULLEHOTO PU3NKY BENWKOI kpoBoTei [11].

Y pocnimkenHi, sike 3aicHunu D. Kumar et al., yci xsopi
Ha SARS-CoV-2 3 cepeHbOor0 TSKKICTHO nepebiry onepxy-
Banu aHTukoarynsHt — 15 mr pueapokcabaHy abo 60 mr
€HOKCanapuHy, BpaxoBytouu NiABULLEHWIA PU3MK PO3BUTKY
koarynonarii Ta nporpecyBaHHs 3axBOptoBaHHS. 3rigHO 3
pesynsTatamMu JOCMiMKeHHsl, puBapokcabaH MaB Kpalui
MOKa3HUKY MOPIBHSHO 3 NPOiNaKTU4HAM EHOKCaNapuHOM
100 3anobiraHHs TPOMBOTUYHUM NOAISM, @ TAKOX acoLyi-
1I0BaHMI i3 MEHLLIOK KPOBOTEYEI B NALiEHTIB i3 Nerkum Ta
nomipHum nepebirom iHdekuii COVID-19 [12].

[lo meTaaHaniay, kotpuit 3giichunm L. Ortega-Paz et
al., 3anyyeHo noHag 5000 nauieHTiB. ABTOpY BCTAHOBUIK,
L0 NpodinakTUYHA aHTUKOArynaLis y NigBMLLEHNX 103axX
(npomixHa abo TepaneBTWYHA) He 3MEHLUYE 3aranbHy
CMEepTHICTb MOPIBHSAHO 3i CTAHAAPTHOK A030t0 Npodinak-
TU4HOI aHTUKoarynsauii (17,8 % npotn 18,6 %; BigHOCHWNA
puank (RR) 0,96, 95 % fosipumi ivtepsan (A1) 0,78-1,18).
MpodhinakTuyHa aHTUKOArynsuisa 3 NiagBULLEHHAM [A03U
3HU3MIa YacTOTy TPOMOOTUYHUX YCKNaaHeHb (2,5 % npoTtu
4,7 %; RR 0,55, 95 % [11 0,41-0,74), ane 36inbLumna pusuk
Benukoi kpooTei (2,4 % npotu 1,4 %; 95 % Al 1,15-2,60).
LlikaBuin BUCHOBOK MeTaaHaniay nonsras y TOMy, LLO Cepef-
Hilh Yac go paHgomisauii ctaHosus 10 AHiB, WO, HA AYMKY
aBTopiB, MOXe OyTW 3ani3Ho, abu oTpumaTi KOpUCTb Bif,
HEaHTUKOarynsHTHUX BacTuBOCTen renapuHy [13].

IHLUMIN MeTaaHani3 0bcepBaLliiHNX AOCTIMKEHb 3aiic-
Hunu R. Parisi et al. ABTopy npoaHanisyeanu aaHi 25 719
rocnitanisoBaHux nauientis i3 COVID-19, BcTaHoBUNM:
3aCTOCYBaHHSI aHTWKOArYMSIHTIB MOB’'SI3aHE 3i 3HUKEHHAM
PU3NKY BHYTPILIHBbOMIKAPHAHOI CMEPTHOCTI (BiAHOCHUI
puank 0,50, 95 % [l 0,40-0,62), ane TepaneBT1YHa aH-
TUKOArynauis nigsuwyeana pusuk kposotedi (RR 2,53,
95 % Al 1,60-4,00). O6bnaBa pexmmm 3aCTOCYBaHHS
aHTUKOArynsaHTiB (TepaneBTUYHWUIA | NPOinakTUYHUI)
CNpUSNM 3MEHLLEHHIO rOCMiTanbHOI CMEPTHOCTI Bif, YCiX
MPUYYH MOPIBHSIHO NaLieHTamMu, KOTPUM aHTUKOArynsHTU He
npu3Hayanu. ABTOpM AiLLNN BUCHOBKY, LLIO BUKOPWUCTAHHS
AHTVKOArynsHTIB 3HU3WUIO CMEPTHICTb Big YCIX NPUYMH Y
nauieHtie i3 COVID-19 nig yac rocnitanisauii. Ockinbku y
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pasi NpU3HaYEHHs1 TEPANEBTUYHUX A03 aHTUKOArynsHTIB
MiABULLYETLCA PUBMK KPOBOTEM, NPU3HAYEHHS npodinak-
TWYHUX 403, IMOBIPHO, AoLiNbHilLe navjeHTam i3 COVID-19
Yy HEKpUTUYHOMY CTaHi [14].

Y paHAoMi30BaHNX KOHTPOINbOBAHWX JOCHIMKEHHSIX,
nig Yac skux oujHioBanu Gesneky 1 edekTUBHICTb NPodi-
NaKTUYHOT aHTUKOarynsaLii npu 3BinbLUeHHi 4031 MOPIBHSHO
3i CTaHAapTHOK, BCTAHOBWMK CynepeyniBi pesynsraTu.
BuvsiBneHi BigMIHHOCTI pe3ynsTaTiB BUKNUKAKTb HayKOBUIA
iHTepec i cBigYaTb, L0, iIMOBIPHO, aHTUKOAryMNAHTU MOXYTb
maTu nepesary nuie B NOYATKOBOMY Mepiodi 3aXBOpto-
BaHHs. Came UMM aBTopy NOSICHUMK PI3HNLIO pesynbTa-
TiB. Kpim TOro, obcTexeHi XBOpi, Y SKNX BUHUKAE TSHKKE
3aXBOPIOBAHHS, MOXYTb MaTW FEHETUYHI BiZMIHHOCTI, L0
pobnsATb TEpPaneBTUYHI 031 renapyHy MeHLL KOPUCHUMN.
OxpeMmi 3 uMx JOCTiMKeHb MatoTb 0BMEXeEHHS, 30KkpeMa
PU3MK YNEepemKeHOCTi, 3BaXaroun Ha BiOKPUTU An3aliH;
noHaz 70 % nauieHTiB BUKITKOYEHO 3a YiTKUMU KpUTEPISMU,
LLIO BiApPI3HANMCS Y TPbOX JOCTIAHMX NnaTdopmax, i Lie He
[ano 3Moru y3aranbHuTu pesynesratu [15,16,17].

Ponb aHTMKoarynsHTiB Takox Locnigxysanu ans
navujeHTiB, siki nepebyBanu Ha ambynaTtopHOMY nikyBaHHi,
BPaXOBYHUM PU3NK BUHUKHEHHSI TPOMOO3Y. Y AOCTIKEHHI
ACTIV 4B nopiBHioBanu aHTUTPOMOOTWYHI NpenapaTu i
aHTUKOArynsHTK B NaLlieHTis i3 cumntomamu COVID-19 B
ambynaTopHUX yMOBaX. YYaCHWKIB OCTIIIKEHHS NOAINUIN
Ha YOTWPU rpynu 3anexHO Bif Teparnii: H3bKi 403 acripyHy,
2,5 mr anikcabaHy, 5 mr anikcabaHy Ta nnaue6o. B ycix rpy-
nax BCTAHOBWIIN 3iCTaBHI NEPBWHHI pesysbTaTu: CYKymnHICTb
CMEPTHOCTI Bif YCIX NPUYMH, CUMATOMATUYHOI BEHO3HOT
abo aptepianbHoi Tpomboembonii Ta rocnitaniauii yepes
nereHeBi Ta CepLEeBO-CYAUHHI NOAIT, BKIHOYA0UM iHdapKT
Miokapaa Ta iHcyneT [18].

Bpaxosytoum chakTi Makpo- Ta MikpoTpOMOO3iB Y XBO-
pux Ha COVID-19, B1B4anm fOUINbHICTL CEPeaHbOA030BOI
TpoMBonpodinakTUKK. Xo4a MoK LLIO Lie He NiATBEPIKEHO
[0Ka30B0, Y/Maro MeAUYHIX YCTaHOB PO3pOOUIIM NOKasbHI
MPOTOKONM LLA0 TpomBonpodinakTykv Ha NiacTaBsi BU3Ha-
YyeHHs pisHis D-gumepy [19].

MpobrneMHUM 3annLLaeTLCs NMTAHHS MPO Te, YKM i SIK
MOYMHATY aHTUKOArynsHTHY Tepanito. Komw knikiumcT npu-
3HaYaE aHTUKOArymnsHT, BiH He Tinbku Mae 6patu 4o yBaru
GioximMiuHi KoarynsLiiHi napameTpy (SK-0T MiABMLLEHI PiBHi
D-pumepy 1 GhibprHOreHy, HU3bKWIA PiBEHb AHTUTPOMBIHY),
SKi € Linnto Ans nikyBaHHs aHTUKoarynsaHTamu, ane 1 spa-
XOBYBATV PU3NKM KPOBOTEMI (3HAYHI KPOBOTEYi BUHUKAKOTb Y
2,3 % ycix naLlieHTiB, HaBiTb Y pasi 3aCTOCYBaHHs CTaHAAPT-
HWX 003 4Ns TpoMbonpodinakTuky). 3acToCyBaHHS Takux
AHTUKOAryNSHTIB, SIK renapuwH i aHTaroHicTu BiTamiHy Ky
nauieHTie i3 COVID-19 e cknagHUM NUTaHHSM, BUPILLEHHS
SKOTO 3anexuTb Bif AOTPUMaHHs BanaHcy TepaneBTUYHOT
KOPUCTi Ta YHUKHEHHS! NOTEHLinHUX puaukis [20,21].

CTaHaapTHUM NigxoaoM [0 NpodinakTUYHOI aHTu-
koarynsHTHoi Tepanii B nauieHTiB i3 COVID-19 HuHi €
MpW3HaYeHHs HU3bkomonekynspHoro renapudy (HMI) a6o
HedppakujoHoBaHoro renapuHy (HOI). 3a3Bnyaii 4o3yBaHHS
HMI™ Bu3HaualoTh 3a Macoto Tina naujieHTa, a 4o3yBaHHs
H®T — 3a gaHMMK MOHITOPUHTY PiBHS aKTMBOBAHOTO YacT-
koBoro TpombonnacTHoBoro Yacy (AYTY). Taka cTpateris
3abe3neyye npu3HaYeHHs BiANOBIAHOI aHTUKOArynsHTHOI
Tepanii navjieHTam npu MiHimisaLji pusnky po3suTky nobiv-
HUX edpexTiB [22,23].
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3acTocyBaHHSA renapuHy y XBopux Ha COVID-19. ena-
PVH 3MEHLLYE NEPELLKOAMN KPOBOTOKY LLISIXOM MPUTHIYEHHS
yTBOpPeHHs! TpoM6iHy. Y npaui C. Conzelmann et al. BcTa-
HOBIMEHO, LLO renapuH Mae NpoTusananbHi Ta NpoTuBIpYCHI
BACTWBOCTI. BiH BUSIBNSiIE CBOT NpOTM3anarnbHi BNacTUBOCTI
LUMSIXOM 3B'3yBaHHS 1 iHriByBaHHS XEMOKIHIB, LINTOKIHIB,
KOMMNIEMEHTY, (haKTopiB POCTY Ta aHrioreHHUX ghakTopis.
Kpim Toro, renapuH 3anobirae eHgoTenianbsHil aucdyHKuii
Ta NOLUKOMKEHHIO CYAMH LUMNAXOM 3B’SI3yBaHHA 3 Mone-
Kynamu agresii nig Yac 3ananeHHs, a Takox B3aeMogie
3i cnankosum 6Ginkom SARS-CoV-2 i nepeLukogxae Noro
MPOHUKHEHHIO B KMITUHW rocnogaps [24,25].

Tponiam Bipycy He Tinbku 3anexuTb Bif oro B3aemogii
3 peLenTopoM BXody, ane i MOAYMETLCS iHWUMK dak-
TOpamw, SK-0T peLienTopamm NPUKPINIEHHs, AOCTYMHICTIO
npoTeasun 1 aKTUBHICTIO LUNSAXIB, LIO BignoBiganbHi 3a
iHTepHani3aLito Ta nepegavy BipyCHWX YacTMHOK. Yumano
30yOHVKIB KOPUCTYIOTCS Tiko3aMiHOrikaHaMW renapaH-
cynbgaty sk 3acobom Ans aaresii Ta OTpUMaHHS JocTyny
[0 KNiTuH. MigTBEPMKEHO KPUTUYHY POnb renapaHcynbdary.
Y pocnipxenHi C. Mycroft-West et al. BuB4nnmu B3aemogito
MiX [JOMeHOM 3B's13yBaHHs peLienTopa 6inka SARS-CoV-2
Spike S1 (SARS-CoV-2 S1 RBD) i renapuHom, BUSBUMN
B3aEMOfjI0 MK [JOMEHOM 3B'Si3yBaHHSI PEKOMOIHAHTHOMO
MOBEPXHEBOTO PELIENnTopa Ta nosicaxapyuaom, Lo nigTeep-
[PKYE 3HAYHWI NOTEeHLian nepenpodintoBaHHs renapuHy sk
npoTMBIpycHoro 3acoby [26].

lenapaHcynbar i renapuH MatoTb CXOXi CTPYKTYPHI
XapaKTepUCTHKKW: € monicaxapuaamu, YTBOPEHi NOBTOPIO-
BaHUMU Avcaxapuiamu, KOBaNeHTHO 3B'3aHi YPOHOBO
KMCNOTO Ta aLEeTUNIIHKO3aMiHOM, i3 3MIHHOK JOBXUHOK
naHLora Ta KinbKicTto CcyrnbaTHux rpyn. lenapuH — Buco-
KOKWCINOTHMI noniMep, 1 oro bionoriyxi edektn 3anexatb i
BiZ cneumaivHKX, i Big HecneumdivHMX iOHHUX B3aEMOZIN.
AHTHKOArynsHTHa akTUBHICTb NOB’sI3aHa 3 HAsIBHICTIO Cne-
LMdiyHOI NeHTacaxapuaHoi nocnigosHocTi. CneuundivHa
NOCnifOBHICTb NEeHTacaxapuaiB 3B'A3ye Ta MOCUMIOE fito
aHTUTPOMOIHY, MPUPOAHOIO aHTUKOArynsHTa, Lo Moxe
iHribyBaTL Kinbka CEpUHOBMX NPOTEA3 CUCTEMM 3ropTaHHs
KpoBi [27].

Y chaxosii nitepaTtypi nokasaHo: renapuH Mae npo-
TW3ananbHy Aito, OCKINbKA MOXe MOAYNoBaTH (YHKL0
11 aKTUBHICTb MegjaTopiB iMyHHOI BigNoBiAi nicns asHnx
MpoTeiHiB i 6inkiB koMnnemeHTy. MpoTusananbHi edekTn
renapuHy Ta MOro OCHOBHOTO renapaHcynbdary rmikos-
amiHormnikaHOBWX (hparMeHTIB MOXHa KnacudikyBaTu ik iBa
CninbHi MexaHi3mu: no-nepiue, nocnabneHHs 3ananeHHs
LUNSAXOM B3aemogii 3 nposananbHUMK Megiatopamu Ta,
no-apyre, 3anobiraHHs agresii Ta iHiNbTpaLi 3anansH1x
KNITUH [0 YPaXeHOoi AinsHKA. BUKOpUCTaHHIO renapuHy sk
npoTM3anansHoro 3acoby NepeLIKoKae PU3NK PO3BUTKY
KpOBOTeui, ane NNenoTporHi edpekTu renapuHy Ta 1Moro
CrOPIBHEHWX CMOMyK MOXYTb MaTW BUCOKUIA TEPaNEBTUYHNN
MOTEHLLian y XBOpUX Ha HerocnitarnbHy NHEBMOHILO, Noea-
HaHy 3 KOPOHaBIPYCHOHO iHdeKLieto [28,29].

lMoTeHUiHI NoBiYHi ehekTn 3aCTOCYBaHHS renapuHy —
PO3BUTOK iHAYKOBaHOI renapuHoM TpoMBoLmMTONEHil, KpoBo-
BUNVBIB, HAAMIPHOI KPOBOTEYI Ta PO3raziB 3ropTaHHs KPOBi
y NauieHTiB, SIKUM BUKOHAHO CKIagHy onepadito. Pasom i3
TUM, NOKa3aHo, Lo Y GinbLuocTi nauieHTis i3 COVID-19 niky-
BaHHS aHTUKOArynsiHTamu MOKPaLLYye BYXWBAHICTb, CIPUSIE
3HKEHHIO YacToTh TpoMBoemboniuHuX yeknaaHeHs [30].

RAPID (The Therapeutic Anticoagulation versus
Standard Care as a Rapid Response to the COVID-19
Pandemic) — apanTusHe 6araToLeHTpOBE BiLKpUTE paH-
[IOMi30BaHe KOHTPOINbOBaHe JOCHIMKEHHS 3a y4acTio 465
nauienTis i3 COVID-19 i nigsuiiennm pisHem D-gumepy;
XBOpI rocnitaniaoBaHi 10 BigAineHb iHTEHCUBHOI Tepani.
JocnipxeHHs Mano Ha MeTi BU3HAYMTL, Y4 € TepaneBTuy-
HWUI renapuyH Kpawmm 3a NpoinakTUYHUA Y NauieHTiB i3
nomipHum nepebirom COVID-19 i nigBuieHm piBHEM
D-gumepy, siki rocnitaniaoBaHi B MikapHsHi nanatu, Woao
3MEHLLUEHHs1 KOMBIHOBaHOI rocnitanisauii 4o BiggineHb
iHTEHCMBHOI Tepanii, WTY4YHOi BEHTUNALIT nereHb abo
cMepTi. Xo4a nepBuHHI KOMBIHOBaHI Hacnigkyu He Bigpis-
HSANCS, BCTAHOBMEHO, LU0 CMEPTHICTb Bif YCiX MPUYUH
iCTOTHO HVXY4a B rpyni TepanesTuyHoro renapuHy (1,8 %
npotn 7,6 %, BLL 0,22, 95 % [l 0,07-0,65; p = 0,006). Y
rpyni TepaneBTUYHOTO renapuHy He BU3Ha4nIv 36inbLUeH-
HSl YacTOTK BENMKMX KpoBoTeu [31].

Ha novatky naHgenmii B [Tanii ctapTtyBano gocnimkeHHs
CORIST. Lie Benuke petpocnekTuBHe, BaraToLeHTPoBE i
obcepBaLiiiHe JOCMIMKEHHS NaLlieHTiB, rocnitaniaoBaHnx
i3 nabopatopHo niaTBepmKeHo iHdekuieto SARS-CoV-2
y 34 nikapHsix, 3aiicHere 3 19 ntotoro go 23 TpasHs 2020
poky. JOCnigHUKM BCTAHOBWNK, LLO Y rOCMiTani3oBaHnX
navieHTiB LLoAEHHE NikyBaHHS renapyHOM 0 Yacy BUAMMCKA
MOB'sI3aHE 3 HKYOK CMEPTHICTIO, 0COBMMBO Y NaLiEHTIB i3
TSOKKUM nepebirom, Ski MakoTb CUNbHY peakwiito akTusaLii
koarynsuii [32].

PoAb eHoKcanapuHy B npodirakTuui TPoM603iB y XBo-
pux Ha COVID-19. EHokcanapuH — HU3bKOMOIEKYMSPHUIA
renapuH, Lo € rigpodinbHAM npenapatom i Mae Henpsimy
aHTUKOAryMsHTHY Ait0, OCKINbKM 3B'A3YETHCS 3 aHTUTPOMOI-
HoM |Il, yTBOPIOKOUM KOMMIEKC, KW HEOBOPOTHO IHaKTUBYE
thaktop Xa. daktop Xa 6Gepe yyactb y HOpManbHOMY
LUNSIXY 3rOPTaHHS LNSIXOM PO3LLENeHHst NpoTpOMObiHy 3
YTBOPEHHAM TPOMOiHY, hopMye CTabini3oBaHW 3LWNTHIA
hibpuHoBMIA 3rycTok [33].

OpepkaHo KMiHiYHi AaHi Npo BMMB €HOKCanapuHy
Ha piBeHb 1J1-6. BTiM, BCTAHOBMIN TakoX, LUO HU3bKOMO-
NeKynsApHWA renapuH Mae NOTeHUian Ans 3MeHLIEHHS!
3ananeHHs y nauiexTie i3 COVID-19. Y petpocnektuBHOMY
KOropTHOMY AOCHiZeHHi, Lo BukoHanu C. Shi et al., no-
Ka3aHO: BUKOPUCTAHHS HWU3bKOMOMEKYISPHOTO renapuHy
MOB’sI3aHe 3 BULLWM BiZICOTKOM NiMCPOLMTIB i, HalBaxsmBi-
LLe, 3Ha4HO Hbx4mM pisHeM IJ1-6. Lie cBinumnTb npo kntovoBy
ponb HMI™ y 3ananbHoMy npoveci [34].

Nig yac nangemii COVID-19 B okpeMux pekomeH-
Jauisix, sik-0T AMEPUKaHCbKOro TOBapyUCTBa remMaTonorii,
nokasaHo, Lo cynpaTtepaneBTUyHi NpoinakTuyHi 4o3un
€HoKcanapuHy AOLINbHI Yepes Moro aHTUTPOMBOTUYHY Ta
npoTu3ananbHy fito. [lodyBaHHs eHOKCanapyHy 3anexuTb
Bif, CUTYyaLii, CTaHy nmauieHTa, Macu Tina, gyHKLUii HUPOK
i BiKy. PiBeHb aHTU-Xa BBaXatoTb iHAMKATOPOM PiBHSA
€HoKcanapuHy B KpOBi, TOMY PEKOMEHLO0BAHO NOCTINHO
BUMIpIOBATH OTO, LG NEPEeBIPUTH, Ui € NpU3HaYeHa fo3a
€HoKcanapuHy JOCTaTHbO [35].

Mpenapatu TpuBaniwoi gii, ak-ot HMI, Takox npu-
3Hayanu 4N aHTUKOarynsHTHOI Tepanii rocnitanisoBaHux
naujexTiB. KnitiyHa kopucts HMI™ moxe GyTu cnpuynHeHa
11010 30aTHICTIO MPUTHIYYBATW BUBINbHEHHS iHTEPNENKiHY-8,
0[IHO4ACHO CNPHSIKOYM 30iNbLUIEHHIO NPOAYKYBaHHS niMdgo-
LIUTiB, TMM CAMUM MOTEHLIHO 3aTpUMYyoUM iMyHo3anansHy

Zaporozhye Medical Journal. Volume 27. No. 1, January — February 2025



Ornsaam

peakL;to. Xo4a € MoBigoMIEHHS NPO BUHUKHEHHS TPOMOO3Y,
He3BaXatouy Ha NpoinakTUyHe BUKOPUCTAHHS HU3bKUX
o3 HMT, gouinbHuM € niasuileHHs gosv HMI abo emni-
PUYHUM LWNSXOM, abo Y BiAMOBIAb Ha 30iNbLUEHHS PiBHSA
D-gumepy [36].

3rigHo 3 pesynbTaTamu OOCHIAXEHb, Y XBOPUX Ha
COVID-19 HepouinbHO 3aCTOCOBYBATU 3HWKEHI 403K
eHokcanapuHy. 3a gaHnmn M. S. Chakabva et al., GinbLuicTb
naLlieHTiB OTpUMYyBanu [O3M, WO NepeBuLLyBanu CTaH-
ZapTHy Ha 77,7 %. Y npaui M. G. Mennuni et al. nokasaHo:
66,7 % nauieHTiB ogepxyBanu 403w, Lo NepeBuLLyBani
CTaHAapTHYy, i nuwe 33,3 % XBOPUM NPU3HAYEHO CTaHZapT-
Hy po3y. Lle pocnimxeHHs ninTBEpAXYE, LLIO 3aCTOCYBaHHS
€HoKcanapyHy acouiioBaHe 3 HWU3bKOK YacTOTOK remo-
pariyHux ycknagHeHb y xeopux Ha COVID-19, i € fokasom
KOHLenLji Npo Te, Lo pu3vk TPOMO03Y, @ HE PU3MK KPOBOTEM
€ rofoBHOI0 npobremoto [37,38].

BpaxoBytoun HasiBHi AaHi, BinbLuicTb NPOBIAHUX peko-
MeHZaLi MPOMNOHYTb BUKOPUCTOBYBATH aHTUKOAryMsHT
y TepaneBTUYHWX J03ax, Hacamnepen renapu (HOI abo
HMT), y HekpuTuyHO xBopux navjeHTis i3 COVID-19, ski
MaloThb NiABULLEHWI piBeHb D-anMepy | HU3bKMI PU3NK KPO-
BOTeui. 3aCTOCYBaHHs! @aHTUKOArymnsHTIB y TEPaneBTUYHUX
[l03ax Crif, PeTenbHO OLiHIOBATU ANt KOXKHOIO MaLjieHTa
3 COVID-19. HeobxigHo BpaxoByBaty ixHi aemorpadivHi
[JaHi (BiK, CTaTb), OCHOBHI CynyTHI 3aXBOPIOBAHHS, BapiaHT
SARS-CoV-2, ctatyc BakuuHaLii Ta pu3nK KpoBoTeui.
KniHiumeT MoXyTb BUKOPWUCTOBYBATH Pi3Hi iHCTPYMEHTU
obpaxyHKy 6aniB Ansi BUSHA4YEHHS pr3nKy KpoBoTeui. He-
006XigHO NOCTINHO 3BaXaTV Ha BUCOKUIA PU3NK BUHUKHEHHS!
OyAb-KUX yCKnagHeHb — i TPOMOOTUYHUX, | NOB'A3aHNX i3
KpoBoTeueto. Hacnigku 3actocyBaHHsi aHTUKOArynsiHTIB
BigfaneHin nepcnekTuei MOXYTb BiAPISHATUCS, LLO 3yMOB-
NEHO CTaHOM i MPOrHO30M KOHKPETHOTO NaLlieHTa. 3a3suyaii
Lie BU3HAYaETLCS HASIBHICTHO Y HBOTO XPOHIYHUX CyMyTHIX
3axBOPHOBaHb i No6iYHMMYM echekTamu. lonosHa npobnema,
LLI0 NMOB’Ai3aHa 3 NPU3HaYeHHAM Takoi Tepanii, — nigsuLLeHa
CMPUAHATIMBICTb O KPOBOTEN; LiE CNIPUYNHSE HEOOXIAHICTL
PETENBHOTO OLiHIOBAHHS i MOHITOPUHTY NMOKa3HWKIB Y KOX-
HOro okpemoro navjeHta [39,40].

Omxe, y pasi iHikysaHHs Bipycom SARS-CoV-2 noum-
HaeTLCA BIAMOBIAb | B reMOCTATUYHIR, | B IMYHHIN cUCTEMI.
Mexaniam koarynonarii, Ky cnpuintse Bipyc SARS-CoV-2,
€ pesynkTaToM CKnagHoro nepebiry noyYaTkoBmx edekTis,
LLIO 3yMOBTtOKOTb TPOMO03 Ha MIKPOCYAMHHOMY Ta MaKpocy-
AMHHOMY piBHSX. EeKTVBHE 3aCTOCYBaHHS aHTUKOArynsiH-
TiB y najenTi i3 COVID-19 mae noteHLjan Ans 3HWKEHHS!
pU3NKy TPOMOOTUYHWX yCKMafHeHb, 30Kpema TpomMbo3y
rmnBokwx BeH i Tpomboembonii nereHeBoi apTepii.

BucHoOBKHM

1. AHTUKOarynsHTHa Tepanisi € HeBif EMHUM KOMMOHEH-
TOM NiKyBaHHSI XBOPWX Ha HerocnitanbHy MHEBMOHItO, L0
noegHaHa 3 KOPOHAaBIPYCHO iHAbeKUi€eto, Ta MpusHaveHa
Ansi TPOMBoNpOdiNakTKiA.

2. lenapuH MOXe MaTu BUCOKMIA TepaneBTUYHWIA Mo-
TeHLUian y XBOPVX Ha HerocniTarnbHy MHEBMOHItO, NOeAHaHY
3 KOPOHABIPYCHOIO iHGEKLIED, NiA Yac Moro NpU3HaYeHHs!
HeobXigHO BPaxoByBaTh PU3NK BUHWKHEHHS KDOBOTEM.

3. EHokcanapuH — 6inblu 6e3ne4Hnini aHTUKoarynsHT
MOPIBHSIHO 3 renapuHoOM, oaHak BiH Moxe 6yTn HegocTat-

3anopisbkuin MeguuHnii xypHan. Tom 27, Ne 1(148), ciueHb — motuin 2025 p.

HbO e(PEKTUBHUM Y XBOPWX Ha HErocniTarbHy MHEBMOHILO,
noeaHaHy 3 KOPOHaBIPYCHOLO IH(PEKLIEHD.

MepcnexTueK nopanbiumx pochipkeH. COVID-19 3a-
nuwaeTbes rnobanbHoW NpobneMo OXOPOHK 300POB'S,
X04a piBEHb 3apaXeHHs 3HU3NBCS 3aBASKW MOLUIMPEHHIO
BaKuUmHaLlii. TpoMb6OTUYHI ycknagHeHHs fobpe Bigomi,
i ponb TpoMbBONPOdINaKTUKN CKNagHO nepeouiHnTy. B
OCTaHHIX JOCMIMKEHHAX BOCATHYTO 3HAYHOTO MPOrpecy,
ane KniHiuucTam crif BpaxoByBaTH iXHi 0OMEXeHHs, Lo
3MEHLLYIOTb MOXMWBICTb Y3aranbHEHHS, a TakoX Pi3HO-
MaHITHICTb MPOSBIB LIbOr0 3aXBOPIOBaHHS. TepaneBTnyHa
aHTUKOArynsLis He nokasana nepekoHNMBMX NepeBsar LWoao
CMEpTHOCTI, ane 3HayHO 3HWKYE 4YacToTy TPOMOOTUYHUX
ycknagHeHb nig yac COVID-19. OnTumanbHuin nepiog
LIS noYaTKy BBEAEHHS aHTUKOArymnsHTIB Mg yac xBopobu
Le HanexuTb 3'ACyBaTh, ane KOopuUCTb BUSBNSIOTL yXKe
Ha paHHix cTagisx nepebiry. [ouinbHAM BBaXaemo npo-
LOBXUTY BYBYEHHS MEXaHi3MiB MOLLIKOYKEHHS EH0TENi0
CY[VH, @ TAKOX AOCMIMKEHHS NOTEHLiAHNX TepaneBTUYHUX
BapiaHTIB, LLO MOXYTb CTBOPUTM BanaHc Mix pusnkamm Ta
nepeBaramm NikyBaHHs Ansi KOKHOTO nauieHTa.
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