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Pedepar

MeTor0 OocniddcenHs: OYL0 GUBUEHHSL CE30HHUX 0COOU-
gocmell KIHIYHO20 nepedicy 1enmocniposy, a maKoic d-
bopamopHux 3MIiH y NAyicHMI8 i3 Yi€r Namono2ier Ha
mepumopii Jlvsiecvkoi obnacmi.

Marepiaa i meroau. Mu npogeru pempocnexmugHuil
ananiz meouyHux kapm 395 nayienmis i3 diacnozom "Jlen-
mocnipo3z", nponikosanux y Jlveiecwkitl 00nacHiil ingek-
yiuMit KAiHiunil aikapui npomseom 15 pokie. Cmamuc-
MUYHULL AHATE3 BIOHOCHUX GETUYUN NPOBOOUBCS 3d OONO-
MO02010 080XCMOPOHHBO2O Kpumepilo Piwepa.
Pesyabraru it 00roBopeHHs. Y cmammi npoananizosa-
HO Ce30HHI 0coOIUBOCMI KNIHIUHO20 nepebicy 1enmochi-
po3y Ha mepumopii JIbeiecokill obracmi, nouuHaOwu 3
2002 poxy. Honpu natibinbury yacmony GUHUKHEHHSL U~
NaoKie 1enmocniposy y AimHb0-0CIHHIL NEPio0, HAUMsIC-
yuil nepebie cnocmepieascs Hagecki ma 63umky. Lle mooic-
HA NOSACHUMU 3HUICEHHAM PeaKmueHOCMI Op2aHizmy y
yi nopu poky. Bcmamnoeéneno, wjo npu nenmocniposi msoic-
KiCmb X60po0U, a MAKOA#C BUPAIHCEHICIb OCHOBHUX CUMN-
MomMi6 ma 3miH Y 1a60pamopHux NOKA3HUKAX MOJICHA
VMOBHO BUPA3UMU MAKUM PAOOM: 6€CHA > 3UMA > OCIHb
> imo. 13 ce30HHUX KNIHIYHUX XapaKmepucmux 1enmo-
cnipo3y ceped 20Cnimanizo8anux nayicHmie Haubiivuie

Abstract

This study aimed to describe seasonal features of
leptospirosis clinical course and laboratory changes in
patients with this disease in the Lviv region.

Material and Methods. We conducted a retrospective
analysis of 395 medical cards of patients with a diagnosis
of "Leptospirosis" who were treated at the Lviv Regional
Clinical Hospital of Infectious Diseases for a period of
15 years. The results were statistically processed using
Fisher's bilateral test.

Results and Discussion. This manuscript analyzes the
seasonal features of the clinical course of leptospirosis
in the territory of the Lviv region. Despite the highest
frequency of leptospirosis cases in the summer-autumn
period, the most severe course was observed in spring
and winter. This can be explained by a decrease in the
body's reactivity during these seasons of the year. It has
been established that with leptospirosis, the severity of
the disease, as well as the severity of the main symptoms
and changes in laboratory parameters can be conventionally
expressed in the following order: spring > winter > autumn
> summer. Jaundice was observed oftenest in patients
with leptospirosis during winter, the main complications
of leptospirosis (acute kidney failure, toxic shock
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npueepmaromv y8azy HACMyNHI. HCOBMAHUYS HAUUACTI-
we GIO3HAYANACS 63UMKY, OCHOBHI YCKAAOHEHHS J1enmo-
cnipo3sy (20cmpe NOWKOONCEHHSL HUPOK, THQEKYItIHO-MOK-
CUYHULL WOK MA MPoMOO2eMOpaziuHuil CUHOPOM) - NPO-
Ms20M BECHAHUX MICAYI8, A NHEBMOHISL - 63UMKY. 3i 3MiH
¥y 1aOOPAMOPHUX NOKAZHUKAX YEA2U 3ACTY208YI0Mb HA-
CMynHi: mpomboyumoneHiss ma cymmesa amemis 6yuu
OLIbUW BUPAICEHUMU Y NAYIEHMIE HABECHI, A JICUKOYUMO3
ma 2inepazomemis - 63UMKY.

BucHoBku. Ompumani oani, sKi xapakmepuzyoms Kii-
HIKO-1a00pamopHi ce30HHI ocobaueocmi nepebicy nen-
MOCNIPO3y, 3ac8iOUyIOms akm msaxcuo2o nepeodizy ien-
MOCRHIPO3Y HABECHI MA 63UMKY NOPIGHAHO 3 ITHUUMU NO-

pamu poxy.
Beryn

3a nanumu BcecBiTHBOT opraHizaiii 0XOpoHH
37I0pOB'S IOPIYHO Y CBITI OILIHHO PEECTPYETH-
cs1 Omn3bKo | MinTbiiOHA BUTIA/IKIB JIEITOCITIPO3Y
[1]. 3axBoproBaHICTh HA JICMTOCIPO3 KOJTMBAETh-
Csl y 3HAYHOMY Jiarma3oHi, CSIralodr HaWBUIIIHX
mudp y perioHax i3 TPOMIYHUM KJIIMaTOM, IO
3YMOBIIIOETHCSI MOXKITBICTIO TPUBAJIIIIOTO BH-
YKUBAHHS JIENTOCIHIP Y HABKOJIHMIITHHOMY CEpPeJIo-
BUIIII 32 paXyHOK TO€JHAHHS BHCOKUX TEMIIe-
partyp MOBITPs Ta 3HAYHOI BOJIOTOCTI BHACIIIOK
IHTEHCUBHHX omafiB [2]. 3aXBOprOBaHICTh Ha
JIENTOCIIPO3 B YKpaiHi KOJMBAETHCA Y MEXKaxX
0,28-1,53/100 THCSIY HACENEHHS MPOTATOM OC-
TaHHIX ABALSATH POKiB, ToMi sk B €C y 2021 porri
MOKa3HUK 3aXBOproBaHOCTi ckiaB nuie 0,2/100
TUCSY HACeJeHHS 3 HAaWBHUIIUM TOKAa3HUKOM
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syndrome and thrombohemorrhagic syndrome) - during
the spring months, and pneumonia - in winter. Among
the changes in laboratory data, the following deserve
attention: thrombocytopenia and significant anemia are
more pronounced in patients during spring, and
leukocytosis and hyperazotemia in winter.

Conclusions. The obtained data, which characterize the
clinical and laboratory seasonal features of leptospirosis,
testify to the fact that the course of leptospirosis is more
severe in spring and winter compared to other seasons.

0,46/100 tucsia Hacenenus y @panii [3, 4]. st
TEPUTOPI 13 TAKUM KIIIMAaTOM, SIK YKpaiHa, TH-
IIOBOIO € JIITHBO-OCIHHS CE30HHICTB, 1[0 Big00-
paxeHo Ha Puc.1.

Bigomo, mo ce30HHI (aKTOpu HABKO-
JMIITHBOTO CEPEIOBHUIIA, 8 TAKOXK €H/IOTEHHI Ce-
30HHI pUTMHU (Pi310JIOTTYHHUX MPOIIECIB MAIOTh
3HAUHUH BIUTMB HE TUTHKHU HA MPOLECH MTPUPOJI-
HOT aJJanTUBHOI caMOPEryJIsAIlil, aje i Ha maro-
JIOTIYHI CTaHU Ta KIIHIYHUHA nepedir O6ararbox
xBOp00. CyTHICTb piYHMX O10pUTMIB, TOOTO Ce-
30HHUX KOJIUBAHb, CKJIa1a€ BUPOOIIEHA B MPOIIEC]
¢inoreHesy peakiiis OpraHi3My Ha BIUTUB CIIPH-
ATIIMBHUX Ta HECTIPUSTIMBUX MOIPA3HUKIB B Pi3HI
OpH POKY. B 0CHOBI O10JIOTTYHUX PUTMIB 13 pid-
HUM I1€Pi0JIOM JIe)KaTh €HAOT€HHI MEXaHi3MH Ce-
30HHHMX PUTMIB, peakilii Ha CHTHAJIbHI (paKTopu

X Xl Xl

Vil IX

Micau

Puc.1

CezonHicmb 3aX80p06AHOCMI HA 1eNMOCHIPO3 HA NPUKAAOL NAYIEHMIB, SIKI JIIKY8AIUCS
6 JIvsiscokill oonacuiu Kainiuniu ingexyiunii aikapui (KHIT JIOP JIOIKJI) y 2002 -2023 pokax
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cepeoBuINa (TPUBATICTH CBITIOBOTO JIHS, Ha-
NPYKEHICTh TeOMarHiTHOTO TI0JIs, 1OsiBa 200 Bij-
CYTHICTh OKPEMHUX KOMITOHEHTIB 1)i), PHCTO-
CYBaJIbHI PEaKIIii y Bi/IMOBI/Ib Ha 3MiHy 00CTaBUH
1 OCHOBHHX TapaMeTpiB 30BHILIHBOTO CEPEIO-
BUIIA, 30KpeMa TEMIIepaTypH, BOJIOTOCTI, aTMOC-
(depHOTrO THCKY [5, 6]. BrimuB ce30HHUX (akTo-
PiB HaBKOJHMIITHBOTO CEPEOBUIIA BUSBISETHCS
K TIpu Oe3MocepeIHbOMY BIUTHBI HA OpraHi3M
ab10TUYHHX, acTpoKIiMaroreorpadiuHux haxTo-
piB, TaK 1 y BTOpUHHIH il O10THYHUX (aKTOPIB -
POCIIMHHOTO Ta TBApWHHOTO MakKpo- Ta MIKpo-
CBITY, iSUTbHICTH SIKHX, B CBOIO 4epry, 3MiHIO-
€ThCSI BHACTIOK 3MiHU MOTOAHUX YMOB. OChb 40-
My y opMyBaHHI peakiliii opraHizMy Ha CE30HHI
3MiHH, BEJIMKE 3HAYCHHHSI MAIOTh Taki (hakropu
SIK SIKICTh 3MMOBOTO Ta JIITHBOTO Xap4yyBaHHS, Bi-
TaMiHHUN OaJlaHC OpraHi3My, CTaH PyXOBOI aK-
tuBHOCTI. Kimimarodizionoris opraniamy B 3a-
JIKHOCTI BiJl CE30HHHX BIUTUBIB MPOSIBISETHCS
B yCiX TreorpadiqHuX 30HaX, aJie HAHOLTBIII YiTKO
BUPAKEHA Y JKUTENIB PETI1OHIB 13 KOHTUHEHTAJb-
HUM KJIIMaTOM Ha TJIi KOHTPACTHUX TOTOIHHUX
YMOB IIPOTATOM poky [7, 8].

VY HayKkoBi#l JiTepaTypi pO3IISHYTI TH-
TaHHS CE30HHUX 0COOIMBOCTEH KIIIHIYHOTO Tie-
pediry cepueBo-CyIMHHUX 3aXBOPIOBAHb, XBO-
poO0 HITYHKA 1 KUIIEYHUKY, €HTOKPUHHOI CHCTE-
MH. AHaJi3 JITEpaTypHUX JTAHUX CBIAYUTH MPO
Te, 10 MPOOIEMi CE30HHUX 0COOTUBOCTEH KITi-
HiuHOTO TIepeOdiry iH(eKIiHHIX XBOPOO MPUCBSI-
YEeHO JIMIIE OKpeMi po3pi3HeHi poOoTH. biib-
IICTh JOCTITHHUKIB 30CEPEKYIOTh CBOIO YBary
BUKJIFOYHO Ha €MiIeMIOJIOTIYHNX aCIEeKTax ce-
3oHHOCTI. [IpoTe, ce30HHI (hakTOpH Ta EHI0TEHHI
CE30HHI pUTMH (i310JIOTTYHHUX TIPOIECIB BILIH-
BAIOTh Ha MepeOir iHPEeKIIHNX, ToCTpo3amaib-
HUX XBOPOO 1 CTaHiB, y BAHUKHEHH] SKUX BiJi-
rpae poib MikpoOHHUH (hakTop. Y mornepeaHi po-
KA MM HaMarajmcs 3'scyBaTH CE30HHI 0COOIH-
BOCTI nepe0diry Takux iH(eKIiiHIX XBOpoO, sIK
rematut B [9], uepeBrnii Tud [10]. Y gocrymHii
JiTepaTypi Hamu OyJ10 3HaKIeHO 0OMaih pooiT,
NPUCBSIYCHUX OMHUCY OCOOIMBOCTEH KITIHIKM Ta
3MiHaM JJAOOPATOPHUX MMOKA3HUKIB 3aJI€XKHO BiJl
nopu poky mpu jenroctiposi [11, 12]. Ha cro-
TOAHINIHIN €Hb MUTaHHS BIUIMBY CE30HHHUX

(akTopiB Ha KIIHIYHHUNA TIepedir JTenTocmipos3y
notpedye nmormuOieHoro omnpaioBaHas. Tomy
MU BHBYQJIA CE30HHI OCOOTUBOCTI KIIIHIYHOTO
nepediry miei XBOpoOM Ta iX CIIBCTaBJICHHS 3
piBHEM 3aXBOPIOBAHOCTI B Pi3HI CE30HU POKY.
Taxox 3HaYHMIA IHTEpEC CTAHOBWIJIO BUBYCHHS
3MiH 3araJbHOKTIHIYHUX Ta 010XIMIYHHIX TTOKA-
3HHKIB 3aJIC)KHO BiJ TIOPH POKY.

Merta mparii: BUBUECHHS Ta aHAJI3 CE30H-
HUX 0COOJIMBOCTEH KIIIHIYHOTO mepediry, a Ta-
KOX JJAOOPATOPHUX 3MIH 3QJICXKHO BiJ] IOPH POKY
y TAII€HTIB 13 JIEITOCIIIPO30M Ha TepHuTOopii JIb-
BIBCHKOI 00JIACTi.

MarepiaJ i MmeToau

JlocikeHHS BUKOHAHO Ha KITIHIUHIA 0a3i Ka-
¢benpu iHpekuiiax XBopoo JIbBIBCHKOTO HAIIiO-
HAJILHOTO MEIMYHOTO yHiBepcuteTy imeHi [la-
Huia ["anunpkoro. JlocsiruenHs metu Oyio pea-
JT130BaHO BUKOHAHHSM PETPOCHEKTHBHOTO JI0-
CJII/DKEHHS, TIPH IbOMY B SIKOCTi MaTepiay J10-
CJIDKeHHsI OyJM BUKOPHCTaHI MEIMYHI KapTh
MAIIEATIB 13 JlenTocmipo3oM. byna BuB4YeHa Ta
IpoaHalli30BaHa MEIMYHA IOKYMEHTAIIis 32 IT'SIT-
HAAMSTUPIYHANA TepMiH, TounHarouu 3 2002 po-
Ky. CTarucTuany 0OpoOKy MaTepiay MpOBOIH-
JU 13 BUKOpUCTaHHSIM Tporpamu "Statistica
10.0". Jlnst anamizy Oyino 3aCTOCOBaHO METOIU
BapialiifHOI CTaTUCTUKH, 30KpeMa JIBOCTOPOHHIN
Kputepit @imepa A MOPIBHIHHS BIAHOCHHUX
BeMYMH. CTaTUCTUYHO JTIOCTOBIPHOIO BBAYKAIIU
piznuto, sk p<0,05.

Pe3yabraru

Bceworo Oyno mpoanamizoBaHo 395 MenquaHUX
KapT cTarionapaoro xsoporo (popma 003/0). Lle
NAIi€HTH, K1 IPOXOINIIN CTalliOHAPHE JTIKYBaH-
Hs1 Ta Oy BUIKCaHi 3 JIbBIBCHKOI 00JIaCHOT iH-
¢dexkniitnol kiiHigHoi1 mikapHi (KHIT JIOP
JIOIKJI) i3 xinneBum giarano3om "Jlenrocmipos".
Jns cnienudivunoi maboparopHoi MiarHOCTUKA
JenTocIipo3y Oyina BUKOPUCTaHA PEaKIlis MiK-
POAnTIOTUHAIIIT Ta JII3UCY 3 JISNTOCIpaMu. 3a JI0-
MIOMOTOIO I[LOTO CEPOIOTIYHOTO METOAY Y MiHi-
MaJIbHOMY JiarHocTuaHoMY TUTpi 1:200 niarHo3
JIETTOCIIpo3y OyB MiATBEpHKeHUN y 276 maiti-
€HTiB (69,9%). Y penItu naiienTiB Jiarao3 OyB
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Tabnuys 1
Haiieuwuii pigens eapsiuku y nayicumis i3 1enmocnipozom y pisti nopu poky (%% nayienmis)

Iopu | KimbkicTs Temnepatypa 1ija (°C)

poKy | maumientiB | no37 | 37,1-38 | 38,1-39 | 39,140 | nonan 40

3uma 51 7.8 66,7 11,8 13,7 0

Becna 26 11,5 50 27 11,5 0

Jlito 150 7,3 46,7 27,3 18,7 0

Ocinb 168 232 51,8 12,5 11,3 1,2

BCTAHOBJICHUI Ha OCHOBI He3alepeyHnx KIiHi-
KO-71a00PATOPHUX Ta €ITiIEMIOJIOTIYHUX JTaHUX.
Haii6inbImie mami€eHTiB i3 JISITOCTIPO30M MOCTY-
MIUJIO JIO CTallioHapy Bocenu 168 (42,5%) Ta BiiT-
Ky 150 (38,0%), 1m0 BipoTigHO Pi3HHIOCH BiJ
KUTBKOCTI TIAIIIEHTIB, SIKI TIOCTYIIMIIA B3UMKY - 51
(12,9%, p<0,001) Ta HaBecHi - 26 (6,6%, p<0,001).

['apsiuka € TUIMOBUM CHMIITOMOM JIJIst
ounpIocTi iHdekmiiHuX xBopooO [ 13]. Jlenrocrmi-
po3 He € BUKIIIOYeHHM [ 14]. Y BCiX Hammx mna-
IIIEHTIB BiJJ3HAYAJIOCH ITiJIBUIEHHS TEMIIepary-
pu pizHoro crynens. ¥ 371 xBoporo (93,9%)
T1IBUIIICHHS TEMITEPATypH OyJI0 MEPIIUM CUMII-
TOMOM JIETITOCIIIPO3Y, Y pemtH 24 (6,1%) Tem-
nieparypa IiHiMaJIach MMiCJIs TOSIBH 1HITHX O3HAK
XBOpOOU (O17Tb TOJIOBH, CKIIEPUT, MIaJIbIis Ta iH.).
VY Tabn. 1 HaBeeHO JaHi CTOCOBHO TinepTepMii
B MMAITIEHTIB 13 JIENTOCIIPO30M Yy Pi3Hi TOPH POKY.

Mu criocTepirajiv HacTyIHY 3aKOHOMIp-

121xs (72,0 %)

Ociubp

120 xB (80 %)

Jlitro

21 x8 (80,8 %)

Becna

42 xB (82,3%)

3uma

65 70 75

80

Puc.2

HiCTh: rapsiuka moHaj 38°C crocrepiranu Bipo-
riHO YacTime y jiTHi micaui (46%), mopiBHs-
HO 13 ocinHIMH (25%, p<0,001) Ta 3uMoBHMHU
(25,5%, p<0,01) (Tabm. 1).

BinoMo, 110 KOBTSHHIIS CTIOCTEPITAETHCS
y OLTBIIIOCTI TOCIITATI30BAHUX MAIIEHTIB 13 JIETI-
TOCIIIPO30M, AK€ B OCHOBHOMY 1€ XBOPI 3 TSXK-
KHM Ta CEPETHBOTSHKKUM IepediroM XBopoou
[11, 15]. Cepen HamMX MAIIEHTIB KOBTSHUITIO
cnioctepiramm y 304 (76,9%) oci6. Haifuacrime
YKOBTSIHUITIO BiJ3HAYau B3UMKY (82,3%), Haii-
pinmie - Bocenu (72,0%). YacToTy BUHUKHEHHS
YKOBTSTHHIII y TIAITIEHTIB 13 JIEITOCIIIPO30M Y Pi3Hi
IIOpH pOKy nojaHo Ha Puc. 2.

Y GiIbIIOT KUTBKOCTI TOCTITAII30BaHUX
TMAITIEHTIB 13 ICMTOCITIPO30M MU BiI3HAYAIH YCK-
naTHeHU epedir xBopoou - 296 (74,9%). Haii-
YacTille JeNTOCIIPO3 YCKIIATHIOBABCS TOCTPUM
noukokeHHsIM Hupok (I'TIH), sike cmocte-

B xiTbKicTh (a0c) Ta %
MALICHTIB 3 )KOBTSHUIIEIO

85

Yacmoma dcosmsanuyi y nayieHmis 3 1enmocniposom y pizui nopu poxy (%% nayicumis)
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Yacmoma ycxknaduensv 6 pisui nopu poky (%% nayienmig)

Iopu KiabkicTs YacTroTa BUHMKHEHHS YCKJIaIHeHHA Y Y%
poky | mauienTis (a0c) [ T'IIH | TMuesmomin | ITIH | TIC
3uma 51 72,6 29,4 7,8 3,9
Becha 26 73,1 23,1 30,8 11,5
Jlito 150 70 26 9,3 6,7
OciHp 168 69,1 16,1 13,1 8,9

Tabnuys 2

piramu y 277 (70,1%) narieHTiB, MHEBMOHIEIO,
Ky miareepkeHo y 87 (22,0%) rocmiTainizo-
BaHMX, iH(]pekmiiHo-TokcnyanM 11okoM (ITIL)
- 48 (12,1%) nauieHTiB Ta TPOMOOTEMOpPAriYHUM
cunapomoM (TI'C), nposiBU sIKOTO Bi/I3HAYEHO Y
30 (7,6%) narientiB. B ogHOro maitienTa Oynau
HasIBHI KUJTbKa PI3HUX YCKJIAJHEHBb OTHOYACHO.
YacToTy BUHMKHEHHS OCHOBHHMX YCKJIAQJIHECHb
NPOTATOM Pi3HUX TIOP POKY HaBeAeHO y Taom. 2.

Hagsecni I'TIH, ITII Ta TI'C Bunukamu
SIK YCKJIQJTHEHHSI Y TAIIEHTIB 13 JIEITOCIIPO30M
YacTille HABECHI, HIX MPOTATOM 1HIITNX CE30HIB
(Tabm. 2). [Tpu oMy, CTOCOBHO YaCTOTH BHHUK-
HenHst nposiBiB ITHI cnocrepiranu BiporigHy
pi3HHIIO MiX BecHsHUM Tiepiogom (30,8%) ta
sumoBuMH (7,8%) 1 mitHiME (9,3%) MicsAmsaMu,
p<0,05, TakoX BiI3HAYECHO PI3HHUIIIO, OJH3BKY 10
BiporiaHoi Mix BecHssHIMU (30,8%) Ta ociHHIMHU
(13,1%) micssamu (p=0,06). [Tpore, mo I'TIH Ta
TI'C us pizuuts He Oyma BiporigHoto (p>0,05).
[IHeBMOHIS BUHHMKaJIa HalyacTille B3UMKY
(29,4%). ITpu boMy criocTepiraiach MorpaHuy-
HO 3HAUYIIa BIJIMiHHICTh MK YaCTOTOX) BUHUK-
HEHHs MHEBMOHII B3UMKY (29,4%) Ta BoceHu
(16,1%), p = 0,05. Takoxx BapTa 3a3HAYUTH, 1110
Bocend (16,1%) mHeBMOHIsI BAHUKAJIA BIPOT1THO

piame, Hixk BIITKY (26%), p<0,05.

J171s1 TOBHOTH PO3YMIiHHS CTYTICHS 1IaTO-
JOT1YHUX 3MiH, SIKI HACTAIOTh B OpraHi3Mi mpu
JENTOCIipo3i, MH MPOBEIH OIIHKY J1abo-
paTOpHUX MOKA3HUKIB y Pi3HI IOPU POKY. 3IMIHH
3 00Ky BUOpaHHMX MOKAa3HUKIB TEMOTPAMH IOJ1a-
Ho y Tabm. 3,4, ta 5.

I'emorpama XBOpHX Ha JIEITOCIIIPO3 Yac-
TO BIJI3HAYAETHCS 3POCTAIOYOI0 AaHEMIEIO TiIo-
pereHepaIiifHoro XapakTepy, ska MoB si3aHa i3
TOKCHUYHUM BIIJIMBOM Ha KiCTKOBHH MO30K
JenToctip i mpoaykTiB iX meTabdomizmy [11].

Mu crioctepirajiv HaCTYITHY TeHISHIIIO:
HaiHTeHCUBHIIIIA aHEMis 3 pIBHEM €PUTPOIIHTIB
mente 2,5x10'? crocTepiranu yacriiie y Bec-
HstH1 Micsi (20,8%) MOpiBHSAHO 13 OCIHHIMU Mi-
carsvi (5,2%), pi3HALS OJIM3bKa 10 BipOTiTHOT
(p=0,06) (Taoum. 3).

Takox MU BUSIBWJIM HACTYIHI 3aKOHO-
MIpHOCTI: HAWHUXKYHUI pPiBEHb TeMOTI00IHY
(menme 80 1/11) BIpOTiIHO YacTilIe CIIOCTEpiTanu
HaBecHi (33%) y mopiBHsHHI 3 ocinHIME (9,3%,
p<0,05) Ta mitHiMu (10,9%, p<0,05) micssiMu,
a TAaKOXX B3UMKY (25,5%) MOpiBHSAHO 3 OCIHHIMHU
(9,3%, p<0,05) ta mitnimu (10,9%, p<0,05) mi-
camsamu (Taom. 4).

Tabnuys 3

Pigenv epumpoyumie nepughepuunoi kposi y Xeopux na 1enmocnipos 6 pisti nopu poxy (%% xeopux)

Mopn KiabkicTn Eputpountu (1x1012)
poKy | mamientis (abc) | o 2,1 | 2,1-2,5 | 2,6-3 | 3,1-3,5 | Honan 3,5
3uma 4,2 4,2 8,5 27,1 55,4
BechHa 24 12,5 8,3 8,3 29,2 41,7
Jlito 131 6,1 3,1 16,0 244 50,4
Ocinb 152 2,6 2,6 18,4 224 53,9
Tabnuys 4
Pigenv cemoenobiny nepughepuunoi Kposi y X6opux Ha 1enmocnipo3s 6 pizui nopu poxy (%% xeopux)
Tlopu KinbkicTs I'emor106iH KpoBi (/1)
poKy | mamieHTiB (adc) | Tlo 80 | 81-100 | 101-120 | 121-170
3numa 51 25,5 19,6 31,4 23,5
Becna 24 33,3 25 16,7 25
Jlito 137 10,9 27,7 38,0 234
Ociib 162 9,3 22,2 30,9 37,6
Clinical medicine 13 Kniniuna meouyuna



Jveiecoruit meouunuii waconuc 2024. T. 30. Ne 1-2
Acta Medica Leopoliensia 2024;30(1-2)

ISSN 1029 - 4244 (Print)
eISSN 2415-3303 (Online)

Tabnuys 5

Pisenv netixoyumis nepugepuyHoi Kpogi y Xeopux Ha 1enmocnipo3 8 pisHi nopu poky (%% xeopux)

Tlopn Kismbkicms JleiikoruTu (1><109)

POKy | mamieHTiB (abc) | o 9 | 9,1-14 | 14,1-19 | 19,1-24 | Tonan 24

3uMa 51 7.8 35.3 294 15,7 11,8

Becna 24 8.3 33.3 333 8.3 16,7

Jlito 144 16,7 | 37,5 264 9,0 10,4

Ocinp 165 182 | 32,1 242 12,1 13,3

Tabnuys 6
Pisens mpomboyumis nepugepuyHoi Kpogi y Xeopux Ha Jenmocnipos 6 pisHi nopu pokxy (%% xeopux)

Tlopu KitekicTh TpomoorTu (1x 109)
poky | mamienTiB (a6c) | To 50 | 51-100 | 101-150 | 151-200 | ITonax 200
3uma 47 17,0 34,1 14,9 234 10,6
BecHa 24 16,7 50 16,7 12,5 4,1
Jlito 136 11,7 26,5 19,1 26,5 16,2
OciHb 147 8.8 21,8 20,4 32,0 17,0

Takok BUSIBIIEHO, 1110 HABECHI BIZICOTOK IMa-
LIEHTIB 13 piBHEM reMoro0iHy Hiokde 100 r/n Oy
BiporigHo ButmM (58,3%), Hixk Bocenu (31,5%,
p<0,05) Ta He3HA4YHO BHUIIMM, HIK BIITKY (38,6%,
p = 0,07). HaBeneni Bumue ¢axktu CBiI4arh mpo
BArOMILITY aHEMIO MPH JIENITOCTIIPO31 CaMe HABECH,
TIOPIBHSTHO 3 IHIIMMH OPAMH POKY.

JleiikouuTto3 nonan 9,1x10° BiporigHO
yacTiie Bia3Hauam B3UMKY (92,2%) mopiBHIHO
13 ocinnio (81,8%), p<0,05 (Tabxn. 5). 3a uum
MOKAa3HUKOM TaKOX OJIM3bKOIO IO BIPOTITHOI
Oyna pi3HULE MK 3MMOBHUMU (92,2%) Ta TITHIMU
micsiusamu (83,3%), p=0,06.

PiBeHp TpoMOoumTOmeHii MeHIIE
100x10° BipoTigHO HaCTILIE CIIOCTEPIrajIu y ma-
Li€HTIB HaBecHi (06,7%) y MOpIBHIHHI 3 OCIH-
HimMu (30,6%, p<0,001) ta nmitaimu (38,2%,
p<0,01) micsiusimu (Tabm. 6).

[Topsiz 13 mOCiIKEHHSIM CE30HHUX 0C00-
JIMBOCTEN reMOTPaMHU y XBOPUX Ha JIENTOCIIPO3,
MU TIPOBEJN i KOMIUIEKCHY OLUHKY BHSIBIEHUX
3MiH OIOXIMIYHUX MOKAa3HUKIB KPOBI B 3aJIEXK-
HOCTI BiJl TOPHU POKY, 5IKI XapaKTEePH3YIOTh CTY-
TMiHb BUPA)KEHOCTI MATOJIOTIYHUX 3MiH Y XBOPUX
Ha JienTocmipo3 B pi3Hi mopu poky (Tadmn. 7, 8,
9). AHanizyBanu HaMBUIIUI piBeHb OLTIPYyOiRHY,

CEYOBHMHHM 1 KpEeaTHHIHY 32 4ac CTallOHAPHOTO
JIIKY BaHHSI.

VY BCiX MALi€HTIB 13 JIENTOCMIPO30M pi-
BEHb OUTIPyOIHY CHPOBATKY KPOBI BIAIIOBIIAB 1H-
TEHCUBHOCTI JKOBTSHULI. [Tpu Tshxkomy nepeOi-
Iy XBOpoOH BMICT OUTipy6iHy cTaHoBUB 400-600
MKMOJIB/JI, @ B OKpeMUX MauieHTiB csraB 1000
MKMOJIb/J1. B3UMKy BiZICOTOK MawLi€HTIB 13 pIBHEM
O1nipy6Oiny moHaa 100 MkMOJIb/J OyB BIPOTIIHO
ButmM (75,4%), Hix Bocenu (45,9%, p<0,001)
Ta BITKY (53%, p<0,01) (Tabn. 7).

BusHauabHUM y BCTAaHOBJIEHHI TSKKOC-
Ti mepeOiry JIenTOCHipo3y, a TAKOXK Y MPOTHO3Y -
BaHHI HACIOKIB XBOpoOH € BupaxeHicts [ TIH,
a TOMy U BU3HAYEHHsI MOTO CTyINeHs B pPi3HI
ce30HH poky, kiiHigHI nposiBu [ TIH Hamu criB-
CTaBJISANUCS 3 OlOXIMIYHHUMU IMOKa3HUKAMH,
HepI 32 BCe 3 PIBHEM CEYOBHMHU Ta KPEATUHIHY
cupoBaTKu KpoBi. HaBecHi criocTepiraiu Haii-
OLTBIIMI BIICOTOK MALIEHTIB 13 MATOJOTIYHUM
piBHeM cedoBuHHM (Oiibe 8,1 MMOITB/IT), a came
95,8%, 110 BipOTiAHO OlJIbINIEe YACTKU MALIEHTIB
BITKY (83,7%, p<0,05) Ta BOocenu (76,1%,
p<0,001) (Tabmn. 8).

HagecHi cioctepiranu HaiOLIbLTY YacT-
Ky MaLi€HTIB 3 MATOJOTIYHUM PiIBHEM KpeaTHHi-

Tabnuys 7
Pisenv 3azanvrozo 6inipybiny cupogamku Kpogi y Xopux Ha Jenmocnipos 6 pisHi nopu poxy (%% xeopux)
Tlopn Kimbkicms Binipy6in (MKMoJIB/1)
POKy | mamieHTiB (a6c) | o020 | 20,1-100 | 100,1-200 | 200,1-500 | TTonax 500
3uma 49 2,0 224 26,5 36,7 12,2
BecHa 23 8,7 30,4 13,0 43,5 43
Jhiro 149 10,1 36,9 174 242 114
Ocinp 163 17,8 36,2 11,0 294 5.5
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Tabruys 8
Pigenv cevosunu cuposamxu Kpogi y Xe0pux Ha 1enmocnipo3 8 pisHi nopu poky (%% xeopux)
Tlopu KiabkicTh CeuoBHHa (MMOJIB /JT)
poKy | mamieHtiB (adc) | Jlo 8 | 8,1-20 | 20,1-30 | 30,1-40 | ITonax 40
3uma 48 104 50 18,7 6,2 14,6
Becna 24 4,2 33.3 37,5 16,7 8.3
Jlito 147 16,3 | 40,8 17,7 18.4 6,8
OciHb 163 23,9 | 33.1 22,1 13,5 7.4
Tabruys 9
Pigenv xpeamuniny cupogamku Kpogi y Xeopux Ha 1enmocnipo3 @ pisHi nopu poky (%% xeopux)
Tlopu KinbkicTh Kpeamnnin (MMoJIb/1T)
poky | mamientiB (adc) | Jlo 0,17 | 0,18-0,3 | 031-0,5 | 0,51-0,7 | Tonan 0,7
3uma 48 35.4 229 16,7 14,6 104
Becna 25 24 48 4 12 12
Jiito 149 34,9 16,1 22,1 12,1 14,8
OciHb 158 41,8 133 22,1 6,3 16,5

Hy cupoBartku Kposi (monax 0,17 mmounb/m), a
came 76%, y TOii yac sik BOCEHH TiTbKH 58,2%
(pi3HHUIT MIXK 3a3HaYEHUMH MMOKa3HHKAMH,
6mm3pka o BiporinHoi, p=0,06) (Tabm. 9).

Oo6rosopeHHns
B onHiif i3 HamKX momepenHix pooiT, MPUCBs-
YEHUX BUBYEHHIO CE30HHUX €MiAeMiOJIOTIHHUX
0COONHMBOCTEH JIENTOCHIPO3y, MU MPOAEMOH-
CTPYBaJIU, LIO MOTPU BUCOKY 3aXBOPIOBAHICTH
MPOTSITOM JIITHBO-OCIHHIX MICSIIIB, TSIXKKICTb T1e-
pebiry Ta JieTajapHICTh OyJiM BUIIUMU HaBECHI
Ta B3UMKY [16]. [ligTBepmKEeHHsIM, TOTO, IIO
HANTsDKYNI nepeOdir MatoTh BUMAAKHY, sIKI BHHUK-
JIM B 3MMOBO-BECHSIHHI MEp1o] € it 0COOIUBOCTI
KJIHIKH Ta JJaOOpaTopHi 3MIHM B OpPraHi3Mi Ma-
LIEHTIB 13 JIEMTOCIIPO30M.

Sk BIiIOMO, AJIs1 JIENITOCTIPO3Y XapakTep-
Ha BHpa3Ha JITHbO-OCIHHS CE30HHICTh 3aXBOPIO-
BAHOCTI. 3aCJTyrOBYy€ Ha YBary Te, 110, BiIMOBI-
HO JI0 Pe3yJIbTaTiB HAIIUX JOCIIIKEHb, TSKKI
(hopMu XBOPOOH 3HAYHO YACTIIIE CIIOCTEPIraau
came B Ti CE30HU POKY, KOJH 3aXBOPIOBAHICTb
OyJ1a HaTHMKYORO (3UMa, BECHA) 1 BIPOT1AHO PiA-
11I€ B CE30HU 3 BUCOKOIO 3aXBOPIOBAHICTIO (JIITO,
OCiHb). Buxopnsuu i3 OTpUMaHUX JaHUX MH PO-
OMMO BHUCHOBOK, IO IHTEHCUBHICTh 1H(EKIIiii-
HOTO TPOIECY MPHU JIENTOCMIPO3l, a 3HAYUTH 1
TSDKKICTB XBOPOOH, B OUTBILII Mipi 3aJI€3KUTh BiJ
PEaKTUBHOCTI MaKpOOPTaHi3My 1 MOPIBHSIHO
MeHIIe BiJl BIpyJEHTHOCTI 30yHUKa, sKa, 0e3-
MePEYHO, B JITHbO-OCIHHIN Mepiof 30UTbIIYEThCS
BHACJIIOK 3pOCTaHHs IHTEHCUBHOCTI JIENTOCTI-

PO3HOTO €Mi300TUYHOTO MPOLIECY 1 YaCTIIIO1 Mir-
pauii 30yqHUKa Bi OHIET TBAPUHM IO 1HIION.

Ha namy nymky, TspKumii nepeOir Jien-
TOCHIPO3Y MPOTSATOM 3MMOBUX Ta BECHSHUX Mi-
CSILIB MOJKHA, TOSICHUTH 3HW)KEHHSIM PEaKTHB-
HOCTI OpraHi3My y i TIOPHU POKY. 3HIIKEHHS
PEaKTHBHOCTI OpraHi3My MPOTSTOM LIUX MICSLIIB
MOJKHA MOB sI3aTH 3 JII€I0 Ce30HHUX (DaKTOPIB Ha-
BKOJIMIITHBOTO CEPENOBHIIA, BIUINBOM €HIOTEeH-
HUX CE30HHUX PUTMIB (Pi310JIOTIHHUX MPOLIECIB,
CTaHOM (hI3UYHOI AaKTUBHOCTI, SIKICTIO Ta CKJIa-
ZOM MPOIYKTIB XapuyBaHHs 1 He30aJlaHCOBaHIC-
TIO BITAMIHHOTO 320€3MEeYEHHs OPTaHi3My B3UM-
Ky Ta HaBeCHI. TakMM YHMHOM, pPe3yJILTaTH I0-
CJIIPKEHb MMOKA3aJIH, 110 Y BECHSHHI Ta 3MMOBHIA
MepioAr POKY y MALIEHTIB, XBOPUX HA JIEMTO-
CHipO3 YacTillle BUHMKAIOTh IMOII OpraHHi ma-
TOJIOTIYHI 3MiHH, IO 3YMOBITFOE TSHKUHIA epedir
XBOpPOOU 1 3MEHIIY€e MaHCH XBOPUX Ha BYIKU-
BaHHJ B 11l TOPH POKY. I3 orisimy Ha Bxke BKazaHe,
MPOTSITOM 3UMOBO-BECHSTHOTO MEPIOY AOULITBHO
JOAAaTKOBO CIPSIMOBYBAaTH JIIKYBaHHSI TTALIEHTIB
13 IENTOCTIPO30M Ha MiABUIIEHHS PEaKTUBHOCTI
OpraHi3My.

BuchHoBku

Y3araapbHIOKOUH Ta MiICYMOBYFOUM OTPUMaHI 1a-
Hi BBaXKaeMO, 1[0 BXKe 3a3HAa4Y€HI KJIHIKO-1a00-
paTopHI Ce30HHI 0COOIMBOCTI Mepediry JenTo-
CHipo3y MIATBEPOWIN 3aKOHOMIPHICTb, sIKa 3a-
CBiIUY€ Ba)Kuuii mepedir JIenTocnipo3y HaBeCHI
Ta B3UMKY. OTIKe, PH JIENTOCIIPO31 TSHKKICTB 1
TPUBANICTh XBOPOOU, a TAKOXX BUPAXKEHICTh
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OKpEMHUX CHUMIITOMIB Ta 3MiH y Ja00OpaTopHUX
MOKa3HUKAX MOYKHa yMOBHO BUPA3UTH TaKUM psi-
JIOM: BECHa > 31Ma > OCIHb > JIITO, TOOTO TSKKI
(dbopMu XBOPOOH YaCTIIIIE 3yCTpidaIics HaBeCHI
1 Haiipimme BiiTKy. HaBeneHa 3akOHOMIpHICTh
Ma€ BHKJIMKATH OCOOJIMBY MEPECTOPOry IMpaK-
TUYHUX JIKapiB, K1 JIKYIOTh MAI[iEHTIB 13 JIeT-
TOCTIPO30M Y BECHSHO-3UMOBHUH TIEPIO]I, 3 OTJISI-
Iy Ha BUIIUI PU3HUK PO3BUTKY Y HUX HECTIPHUST-
JUBOTO TIepediry XBopoOHu.

36’30k pobomu 3 HayKoeumMu npozpamamu,
naanamu i memamu

PoGora € (hparmeHTOM IMIaHOBOI HAYKOBO-/10C-
aigHO1 TeMu Kadenpu iHPEKIiHHUX XBOPOO
"EnigeMionoriyai ta KIHIKO-IIaTOT€HETHYH]
ACTIEKTH aKTyaJIbHUX OaKTepiaJbHUX 1 BIPYCHUX H-
(ekuiitHnX XBOpoO Ta ONTUMI3AITiS JIIKYBaHHS'".

Ilepcnekmueu nodanvuiux 00CioHceHs

Y HaCTYNHUX JIOCHIPKEHHSX, PUCBTICHUX BUB-
YCHHIO KIIIHIYHIX 0COOIHBOCTEH JIENTOCITIPO3Y
y JIFOIEH, TUTAHY€ETHCS aHAII3 YaCTOTH Ta XapaK-
Tepy ypakeHHs JiereHb MPH I1ii marosorii y na-
mieHTiB JIbBIBCBKIlM 0OnacTi.

Kongpnixm inmepecie. ABTOpU 3asBISIOTH PO
BiJICYTHICTb KOH(IIIKTY iHTEpeCiB.

Dinancoea niompumka. ABTOpU HE OTPUMAITH
YKOITHOT (DiIHAHCOBOT M ATPUMKH IS TPOBEICHHS
JAaHUX JOCIIKCHb.

Iloosaka. ABTOpY BUCIIOBIIIOIOTH MOASKY 32 J10-
noMory y npoBeneHHi nocnimkens KHIT JIOP
JIOIKJI.

Ocobucmuil aemopcoKuil 6HeCOK agmopia.
Konmnermis: 3iaayk O.M., 30ip Ta oOpoOka ia-
Hux: 3y6ad O.0., HanucaHHs pyKonucy: 3y0au
0.0., penakuis: 3iHuyk O.M.

CLINICAL AND LABORATORY FEATURES OF LEPTOSPIROSIS DEPENDING

ON THE SEASON OF THE YEAR
Introduction

According to the World Health Organization,
approximately 1 million cases of leptospirosis
annually are officially reported worldwide [1].
The incidence of leptospirosis varies
significantly, with the highest numbers occurring
in regions with a tropical climate, predetermined
by the possibility of longer survival of leptospira
in the environment due to the combination of
high air temperatures and high humidity from
intense rainfall [2]. In Ukraine, the incidence of
leptospirosis has ranged between from 0.28 to
1.53 per 100,000 people over the last two
decades, while in the EU the incidence rate was
only 0.2 per 100,000 people in 2021 with the
highest rate of 0.46 per 100,000 people reported
in France [3, 4]. Leptospirosis in regions with a
similar climate to Ukraine displays a seasonal
pattern, with higher occurrence in the summer
and autumn, as shown in Figure 1.

It is known that seasonal environmental
factors, as well as endogenous seasonal rhythms
of physiological processes, have a significant
impact on the natural adaptive self-regulation
processes, as well as on pathological conditions,
and the clinical duration of many diseases. The

bottom line of annual biorhythms, known as
seasonal fluctuations, represents the reaction of the
organism to the impact of favorable and
unfavorable stimuli across different seasons,
evolved in the process of phylogenesis. Biological
rhythms with an annual period are based on
endogenous mechanisms of seasonal rhythms,
reactions to environmental signaling factors
(daylight duration, geomagnetic field intensity,
presence or absence of certain food components),
adaptive reactions in response to changes in
circumstances, and basic environmental
parameters such as temperature, humidity, and
atmospheric pressure [5, 6]. The influence of
seasonal environmental factors is manifested in
both the direct impact on the organism of abiotic
astroclimate geographic factors as well as in the
secondary influence of biotic factors, that is
macro- and microenvironment of animal and
vegetal life, the activity of which, in turn,
changes in response to change in weather
conditions. That is why factors such as the
quality of winter and summer nutrition, body
vitamin balance, and level of physical activity
are crucial in shaping the body's reactions to
seasonal changes. The climatophysiology of the
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Figure 1
Seasonality of the leptospirosis incidence on the example of patients who were treated in Lviv Regional Clinical
Hospital of Infectious Diseases in 2002-2023

organism depending on seasonal influences is
evident in all geographical zones, whereas it is
most pronounced in residents of regions with a
continental climate against the background of
contrasting weather conditions throughout the
year [7, 8].

In the scientific literature, the issues of
seasonal peculiarities of the clinical course of
cardiovascular diseases, diseases of the
gastrointestinal tract, and the endocrine system
are widely discussed. However, literature data
analysis demonstrates limited discussion of the
seasonal peculiarities of the clinical duration of
infectious diseases. Most researchers focus
exclusively on the epidemiological aspects of
seasonality. Yet, seasonal factors and endogenous
seasonal rhythms of physiological processes can
influence the course of infectious, acute
inflammatory diseases and conditions, where the
microbial factor plays a role. In previous years,
we have sought to understand the seasonal
features of the course of such infectious diseases
as hepatitis B [9], and typhoid [10]. In the available
literature, we have found a limited number of papers
devoted to the clinical features and changes in
laboratory parameters in leptospirosis depending
on the season [11, 12]. To date, the issue of the
influence of seasonal factors on the clinical course
of leptospirosis requires further in-depth study.

Therefore, we have studied the seasonal
characteristics of the clinical course of the disease
and their comparison with the incidence rate across
different seasons of the year. Also of great interest
was the study of changes in general clinical and
biochemical parameters depending on the season.

Aim. The analysis of the clinical seasonal
features and laboratory changes depending on
the season in patients with leptospirosis in the
territory of the Lviv oblast.

Materials and Methods

The study was conducted at the clinical base of the
Department of Infectious Diseases of the Danylo
Halytsky Lviv National Medical University - Lviv
Regional Clinical Hospital of Infectious Diseases.
395 medical cards of the patients with leptospirosis
for a fifteen-year period starting in 2002 were
studied and analyzed. All calculations were
performed using the "Statistica 10.0". For the
analysis, the methods of variational statistics were
applied, in particular the two-sided Fisher test for
comparing relative values. The difference was
considered statistically significant if p<0.05.

Results

A total of 395 inpatient medical cards were
analyzed (form 003/0). These cards pertain to
patients who underwent inpatient treatment and
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Table 1
The highest level of fever in patients with leptospirosis during different seasons of the year (%% of patients)
Seasons Num})er Body temperature (°C)
of patients | Less than 37 | 37.1-38 | 38.1-39 | 39.1-40 | More 40

Winter 51 7.8 66.7 11.8 137 0

Spring 26 115 50 27 115 0

Summer 150 7.3 46.7 27.3 18.7 0

Autumn 168 23.2 51.8 12.5 113 1.2

were discharged from the Lviv Regional Clinical
Hospital of Infectious Diseases with the final
diagnosis of leptospirosis. The serological
reaction of microagglutination-lysis with
Leptospira was used for specific laboratory
diagnosis of leptospirosis. With this serological
method, the diagnosis of leptospirosis was
confirmed in 276 patients (69.9%) using a
minimum diagnostic titer of 1:200. In the
remaining patients, the diagnosis was based on
indisputable clinical, laboratory, and
epidemiological data. The majority of patients
with leptospirosis were admitted to the hospital
in autumn (168 patients, 42.5%) and summer
(150 patients, 38.0%). This differed significantly
from the number of patients admitted in winter
(51 patients, 12.9%, p<0.001) and spring (26
patients, 6.6%, p<0.001).

Fever is a common symptom of most
infectious diseases [13]. Leptospirosis is no
exception [ 14]. In our study, all of the patients had
a fever of varying degrees. In 371 patients (93.9%),

an increase in temperature was the initial symptom
of leptospirosis, while for the remaining 24 (6.1%)
the temperature rose after other symptoms of the
disease manifestation (headache, scleritis, myalgia,
etc.). The data in Table 1 illustrates the occurrence
of hyperthermia in patients with leptospirosis at
different times of the year.

Table 1 demonstrates the following distinct
pattern: fever over 38°C was significantly more
frequent in the summer months (46%) compared
to the autumn (25%, p<0.001) and winter (25.5%,
p<0.01) months.

It is known that jaundice is commonly
observed in the majority of hospitalized patients
with leptospirosis, as these are mainly patients
with a severe and moderately severe duration of
the disease [11, 15]. Jaundice was observed in
304 (76.9%) of our patients. Jaundice was most
frequently observed in winter (82.3%) and least
frequently in autumn (72.0%). The frequency of
jaundice in patients with leptospirosis at different
times of the year is presented in Figure 2.

B Number of patients
summer | (sbsolute munber)
and % patients with
jaundice
65 70 75 80 85
Figure 2

Frequency of jaundice in patients with leptospirosis during different seasons of the year (%% of patients)
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Frequency of complications during different seasons of the year (%% of patients)

Seasons Number The frequency of complications in %
of patients (abs) | AKI | Pneumonia | TSS | THS
Winter 51 726 29.4 7.8 39
Spring 26 731 23.1 30.8 11.5
Summer 150 70 26 9.3 6.7
Autumn 168 69.1 16.1 13.1 8.9

Table 2

The majority of hospitalized patients with
leptospirosis demonstrated a complicated duration
of'the disease, which was observed in 296 (74.9%)
cases. Most frequently, leptospirosis was
complicated by acute kidney injury (AKI), which
was observed in 277 (70.1%) patients, pneumonia,
which was confirmed in 87 (22.0%) hospitalized
patients, toxic shock syndrome (TSS) in 48 (12.1%)
patients and thrombohemorrhagic syndrome
(THS) reported in 30 (7.6%) patients. One patient
could have several complications simultaneously.
The frequency of major complications occurrence
during different seasons is shown in Table 2.

According to Table 2, complications such
as AKI, TSS, and THS were more commonly
seen in patients with leptospirosis during the
spring compared to other seasons. At the same time,
regarding the frequency of TSS manifestations, a
reliable difference was observed between the
spring period (30.8%) and the winter (7.8%) and

summer (9.3%) months, p<0.05, and close to
significant difference was also noted between
spring (30.8%) and autumn (13.1%) months
(p=0.06). However, regarding AKI and THS, this
difference was not significant (p>0.05).
Pneumonia occurred most frequently in winter
(29.4%). At the same time, a marginally
significant difference was observed between the
frequency of pneumonia in winter (29.4%) and
autumn (16.1%), p=0.05. It is also worth noting
that in autumn (16.1%) pneumonia occurred less
often than in summer (26%), p<0.05.

To fully understand the extent of
pathological changes that occur in the body
during leptospirosis, we evaluated laboratory
indicators at different times of the year. Tables
3, 4, and 5 display the changes in selected
parameters of the blood test.

The hemogram parameters of patients
with leptospirosis are often characterized by

Table 3

The level of CBC erythrocytes in patients with leptospirosis during different seasons of the year (%% of patients)

Seasons Number Red blood cells (1x10™)
of patients (abs) | Less than2.1 | 2.1-2.5 | 2.6-3 | 3.1-3.5 | More than 3.5
Winter 47 42 42 8.5 277 55.4
Spring 24 12.5 83 8.3 292 41.7
Summer 131 6.1 31 16.0 244 50.4
Autumn 152 2.6 2.6 18.4 224 53.9
Table 4
Hemoglobin level of CBC in patients with leptospirosis during different seasons of the year (%% of patients)
Seasons Nmber Hb (g/1)
of patients (abs) | Less than 80 | 81-100 | 101-120 | 121-170

Winter 51 25.5 19.6 314 23.5

Spring 24 33.3 25 16.7 25

Summer 137 10.9 27.7 38.0 234

Autumn 162 9.3 222 30.9 376

Table 5

The level of white blood cells in CBC of patients with leptospirosis during different seasons of the year (%% of patients)

Seasons Number White blood cells (1x10%)
of patients (abs) | Less than9 | 9.1-14 | 14.1-19 | 19.1-24 | More than 24
Winter 51 7.8 353 294 157 118
Spring 24 8.3 333 333 83 16.7
Summer 144 167 37.5 264 9.0 104
Autumn 165 182 32.1 242 12.1 133
Clinical medicine 19 Kniniuna meouuuna
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Table 6

The level of platelets in CBC of patients with leptospirosis during different seasons of the year (%% of patients)

Seasons Number Platelets (1x10°)

of patients (abs) [ Less than 50 | 51-100 | 101-150 | 151-200 | More than 200
Winter 47 17.0 341 149 234 10.6
Spring 24 16.7 50 167 125 41
Summer 136 11.7 26.5 191 265 16.2
Autumn 147 8.8 218 204 320 17.0

increasing anemia of a hyporegenerative nature,
which is associated with the toxic effect of
leptospira and their metabolism by-products on
the bone marrow [11]. Table 3 demonstrates the
following trend: the most severe anemia, with
RBC levels below 2.5x10'2, was observed more
often in the spring months (20.8%) compared to
the autumn months (5.2%, close to significant
difference p=0.06).

Table 4 clearly indicates the following
patterns: the lowest level of hemoglobin (less
than 80 g/L) was likely more often observed in
spring (33%) compared to autumn (9.3%,
p<0.05) and summer (10.9%, p<0.05) months,
as well as in winter (25.5%) compared to autumn
(9.3%, p<0.05) and summer (10.9%, p<0.05)
months. It was also found that in spring the
percentage of patients with a hemoglobin level
below 100 g/L. was significantly higher (58.3%)
than in autumn (31.5%, p<0.05) and slihtly

higher than in summer (38.6%, p=0.07). The
above facts indicate that anemia in leptospirosis
is more severe in spring than in other seasons.
Table 5 demonstrates that leukocytosis over
9.1x10° was more likely observed in winter
(92.2%) compared to autumn (81.8%), p<0.05.
The difference between winter (92.2%) and
summer months (83.3%) was close to significant
(p=0.00).

Table 6 clearly shows that the level of
thrombocytopenia less than 100x10° was more
likely observed in patients in spring (66.7%)
compared to autumn (30.6%, p<0.001) and
summer (38.2%, p<0.01) months.

Along with the study of seasonal
peculiarities of the hemogram in patients with
leptospirosis, we also conducted a comprehensive
evaluation of the detected changes in
biochemical blood parameters depending on the
season, which characterize the degree of severity

Table 7
Serum total bilirubin level in patients with leptospirosis during different seasons of the year (%% of patients)
Seasons Number Total bilirubin (umol/l)
of patients (abs) | Less than 20 | 20.1-100 | 100.1-200 | 200.1-500 | More than 500
Winter 49 2.0 04 26.5 36.7 122
Spring 23 8.7 30.4 13.0 435 4.3
Summer 149 10.1 36.9 174 242 114
Autumn 163 17.8 36.2 11.0 294 5.5
Table 8
Serum urea level in patients with leptospirosis during different seasons of the year (%% of patients)
Seasons Number Urea (umol/l)
of patients (abs) | Less than8 | 8.1-20 | 20.1-30 | 30.1-40 | More than 40
Winter 48 104 50 18.7 6.2 146
Spring 24 4.2 33.3 37.5 16.7 8.3
Summer 147 16.3 40.8 17.7 184 6.8
Autumn 163 239 33.1 22.1 135 7.4
Table 9
Serum creatinine level in patients with leptospirosis at different times of the year (%% of patients)
Seasons Number Creatinine (umol/1)
of patients (abs) | Less than 0.17 | 0.18-0.3 | 0.31-0.5 | 0.51-0.7 [ More than 0.7
Winter 48 35.4 22.9 16.7 14.6 104
Spring 25 24 18 7 12 12
Summer 149 34.9 16.1 22.1 12.1 14.8
Winter 158 41.8 13.3 22.1 6.3 16.5
Kniniuna meduyuna 20 Clinical medicine
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of pathological changes in patients with
leptospirosis in different seasons. Relevant data
are presented in Tables 7, 8, 9. The highest levels
of bilirubin, urea, and creatinine during inpatient
treatment were analyzed.

In all patients with leptospirosis, the
serum bilirubin level correlated with the intensity
of jaundice. With a severe course of the disease,
the bilirubin level ranged from 400-600 pmol/
L, in some patients reaching as high as 1000
umol/L. Additionally, it was found (Table 7) that
during winter, the percentage of patients with a
bilirubin level of more than 100 pumol/L was
significantly higher (75.4%) compared to autumn
(45.9%, p<0.001) and summer (53%, p <0.01).
The severity of AKI is a decisive factor in
determining the leptospirosis duration severity,
as well as in predicting the consequences of the
disease. Therefore, to determine its degree across
different seasons of the year, we compared the
clinical manifestations of AKI with biochemical
indicators, particularly urea and serum
creatinine. It was established (Table 8) that the
highest percentage of patients with a pathological
level of urea (more than 8.1 pmol/L) was
observed in the spring, namely 95.8%, which is
significantly higher than the proportion of
patients in the summer (83.7%, p<0.05) and
autumn (76.1%, p<0.001).

The data in Table 9 demonstrate that the
largest proportion of patients with a pathological
serum creatinine level (over 0.17 pumol/L,
namely 76%) was observed in the spring,
whereas in the autumn only 58.2%, (the
difference between these indicators was close to
significant, p=0.06).

Discussion

In our previous study on the seasonal
epidemiological features of leptospirosis, we
demonstrated that despite the high morbidity
during the summer-autumn months, the severity
of the duration and mortality were higher in
spring and winter [ 16]. The evidence of the most
severe duration of cases that occurred in the
winter-spring period is confirmed by clinical
peculiarities and laboratory changes in patients

with leptospirosis.

As you know, leptospirosis incidence is
characterized by a distinct summer-autumn
seasonality. It is noteworthy that, according to
the results of our research, severe forms of the
disease were observed much more frequently in
those seasons of the year when the incidence was
the lowest (winter, spring) and significantly less
often in the seasons with high incidence
(summer, autumn). The obtained data suggests
that the intensity of the infectious process in
leptospirosis, and therefore the severity of the
disease, depends to a greater extent on the reactivity
of the macroorganism and comparatively less on
the virulence of the pathogen, which, undoubtedly,
in summer the autumn period increases due to the
increase in the intensity of the leptospirosis
epizootic process and more frequent migration
of the pathogen from one animal to another.

In our opinion, the more severe
leptospirosis duration during the winter and
spring months can be explained by a decrease in
the body's reactivity during these seasons. The
decline in the body's reactivity during these
months can be associated with the effect of
seasonal environmental factors, the influence of
endogenous seasonal rhythms of physiological
processes, the state of physical activity, the
quality and composition of food products, and
the imbalance of the body's vitamin supply in
winter and spring. Thus, the research results
showed that in the spring and winter periods of
the year, patients with leptospirosis more often
develop deeper pathological changes in organs,
resulting in more severe disease duration and
reducing chances of survival in patients in these
times of the year. Given the above, during the
winter-spring period, it is rational to additionally
direct the treatment efforts to increase the body's
reactivity in patients with leptospirosis.

Conclusions

Based on the data analysis, it can be considered
that the above clinical and laboratory seasonal
peculiarities of the leptospirosis duration
confirmed the certain pattern, which proves that
the course of leptospirosis is more severe in
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spring and winter. Thus, with leptospirosis, the
severity and duration of the disease, as well as
the severity of individual symptoms and changes
in laboratory parameters can be conditionally
expressed as follows: spring > winter > autumn
> summer, i.e. severe forms of the disease were
more common in spring and least common in
summer. The given pattern emphasizes the
importance of healthcare providers being
especially vigilant when treating leptospirosis
patients during the spring-winter season, given
the higher risk of unfavorable disease duration.

Perspectives for further research

In the following research, devoted to the study
of the clinical features of leptospirosis in humans,
it is planned to analyze the frequency and nature
of lung damage in the patients with this disease
in the Lviv region.
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Pedepar Abstract

Minno-subyxoea mpasma - 0coonusUIl 86U NOPAHEHHS, § A mine-explosive injury is a special type of injury, and in
y 6inbulocmi UNAOKIB XIPYpe CIMUKAEMbCSL I3 NOCMPANC- most cases, the surgeon encounters a victim with
OanUM i3 NONIMPABMOI0, 8 MOMY HYUCTL 3 MPABMOIO Op2a- polytrauma, including an injury to the organs of the
Hi8 uepeenoi nopoicnunu. Ipome 87% ycix npoHuxiux abdominal cavity. However, 87% of all penetrating
NOpaHEHb 4epeHOI NOPOAICHUHU CYNPOBOOANCYIOMbCS NO- wounds of the abdominal cavity are accompanied by
WIKOOJNCCHHAM KUWKIGHUKA, WO 68 MALOYMHbOMY MONCe intestinal damage, which in the future can lead to the
npuzeecmu 00 POPMYBaAHHS eHMEPOAMMOCHEPHUX HOPULD. formation of enteroatmospheric fistulas.

MeTor0 docniodicerts 6yn0 ROANUWUMU Pe3yIbMamu Xi- The study aimed to improve the results of surgical
PYPIUHO20 NIKYEAHHS NAYIEHMIG I3 eHmepoammocgep- treatment of patients with enteroatmospheric fistulas
HUMU HOPUYSMU, WO CPOPMYBATUCD Y Pe3VIIbIAMi MiHHO- formed as a result of a mine-explosive injury with a
8UOYX080I MPaeMU i3 NPOHUKIUM NOPAHEHHIM YePEGHOT penetrating wound of the abdominal cavity.
NOPOACHUHUL. Material and Methods. The results of the treatment of
Marepiau i MeTomm. bynu npoananizoéani pesyiomamu Ji- 17 victims with enteroatmospheric fistulas, which were
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Ky6arHsl 17 nocmpasicoanux iz enmepoammocgepHumu Ho-

puysMU, o chopMY8anucs y pesyitbmani MiHHO-6UOYX0601

mpaemu i3 NPOHUKIUM NOPAHEHHAM YEPEEHOI NOPOICHUHU.
Vei nayienmu nepebysanu na nikysanni y xipypeiunomy
6i00inenni KHIT XOP "OKJI" npomsicom 2022-2023 poxis.
Cepeo nayienmis oyno 9 (52,9%) oicinox, wonogixie - 8
(47,1%). Bix xeopux sapiroeas 6i0 42 do 75 pokis.

Pesynwratu. Jocnioscenus demoncmpye, wo auute 4
(23,5%) nayienmu manu i301608aHe NOUKOONCCHHSL KUUL-
Kienuka, inwi 13 (76,5%) - manu kombinosani ma MHO-
orcunHi mpaemu. Yci 13 nayienmis (oxkpim nopanenHs
KUWKIBHUKA) MAU OCKONIKOGI CNini ma HAcKpi3Hi nopa-
HEHHsl KIHYIBOK, 13 HUX y 4 6Unaokax mae micye mpaema-
IMUYHULL 2eMONHEBMOMOPAKC, Y 4 - NOUKOONCEHHS HUPKU
ma 3a04epesunHo20 Npocmopy, y 3 - NOpaHeHHs NeYiHKU, )
2 - ROWIKOONCEHHSL NIOULYHKOBOL 301031 MA 3A04€ePesUH-
HO20 npocmopy, y 2 - nopaneHHsl cenesinku, 8 1 - nopyulenHs
yinichocmi Kicmok masy. 30ilCHI08a8Cs1 KOMIIEKCHUU NIOXIO
0o nikyseanHsi nayicumis. [lepwiuti eman - po3kpumms ma
OpeHyeanist HIIHUKA NPU HASAGHOCME 3AMbOKY HA NEPEOHIO

uepe6Hy cminky. Jlpyeutl eman - GIOMeNCY8AHHA KUULKOBOT

HOpUYi BAACHUMU MKAHUHAMU YU 30 OONOMOZOI0
pisHomanimuux "picmynoadanmepis” /lani cmanoeniosanu
VAC-nos'sasxu 0nst 300CHEH S AKMUBHO20 OPEHYBAHHSL.
IHicns 0ebpiomendy GUKOHYSAIU NAACMUKY OedeKmie
MKAHUH NEPeOHbOT UepeaHOl CIIHKU lIACHUMU MKAHUHAMU
abo BUKOPUCTNOBYBANU MA3bOBI NOG'SI3KU, Popmysanu
nIOWAOKU N0 KATONPUUMAd (IKWO € 0ebem KUUKOBO2O0
emicmy i3 HOpuyi) abo Micyst Oist Mazb0B8OI NOG'I3KU (KO
8IOCYMHI BUOLIEHHS KULUKOBO2O 6MICMY).

QoroBopeHHs. Enmepoammocghepra Hopuysi € niomunom
KUWKOBO-WIKIPHOL (hicmyniu, ma 56715€ coboio 36'130K MidiC
WILYHKOBO-KUWKOBUM MPAKMOM Md 308HIUHBOIO aM-
Mocgeporo be3 8acKyIAPUZ08AHO20 NOKPUIMNISL M SIKUX KA~
HuH. Enmepoammocepna nopuys mooice po3euHymucs
630062iC 0Y0b-5IKO20 BIOOLLY ULIYHKOBO-KUUKOBO20 MPAKNIY.
BucHoBKH. Bsadicacmo, wo cxema niky8anHs enmepo-
ammocghepHux Hopuyb, OONOMOJICe QOCASMU 3HAYHUX YC-
nixie y MiKysanui yici kamezopii nayieHmis, a 3anpono-
HOBAHUIL AN2OPUMM OACHLL MONCIUGICMb BIOTUMU 610 HA-
cmynnoi moxcaugoi nanapomomii. Taxooc, aAKuo 63amu
00 ysazu eKOHOMIYHUL ACNeKMm, MO eKOHOMIYHO MeHuU
3ampamHue JiKY8AHHS eHMEPOAMMOCHEPHUX HOPUYD 32i0-
HO 3 NPONOHOBAHUM ANICOPUMMOM, HIJNC NPOBOOUMU M-
cose onepamugne Gmpy4aHHs.

Beryn

I3 MOMeHTY CBITOOYIOBH Ta CTBOPEHHS JTFOICTBA
JIFOTMHA OTPUMYBAJIa TPABMH BHACITIIOK A TiHb,
MMOKEK, 3aTOIUIEHDL Ta MIKOCOOMCTICHHX KOH-
¢uixTiB. BponoBx THUCAYONITH MEXaHI3M Ta
94acTOTa TPaBM 3HaYHO 3MiHWINCE. Henapma, Ha-
BiTh 0a3ylo4rCh Ha OCHOBAaX PEJiri€3HaBCTBA,
BilfHA MPEICTABIICHA OJJHUM 13 YOTUPHOX BEPIIINH
Amnoxkanincucy. Tak, 24 motoro 2022 poky juis

formed as a result of a mine-explosive injury with a
penetrating wound of the abdominal cavity, were
analyzed. All patients were treated in the surgical
department of the Communal non-commercial institution
of the Kharkiv Regional Council "Regional Clinical
Hospital” during 2022-2023. There were 9 (52.9%)
female patients, 8 (47.1%) male patients. The age of the
patients varied from 42 to 75 years.

Results. The study shows that only 4 (23.5%) patients
had isolated intestinal injury, the other 13 (76.5%) had
combined and multiple injuries. All 13 patients (except
for the intestinal injury) had shrapnel wounds and
penetrating injuries to the limbs, of which 4 had a
traumatic hemopneumothorax, 4 had kidney and
retroperitoneal injury, 3 had liver injury, and 2 had
pancreas and retroperitoneal injury. , in 2 - injury of the
spleen, in 1 - violation of the integrity of the pelvic bones.
A comprehensive approach to the treatment of patients
was implemented. The first stage is the opening and
drainage of an abscess in the presence of an abscess on
the front abdominal wall. The second stage is the
delimitation of the intestinal fistula with one's tissues or
with the help of various "fistula adapters”. Next, VAC
bandages were installed for active drainage. After
debridement, tissue defects of the anterior abdominal wall
were plasticized with own tissues or ointment bandages
were used, sites were formed for the calorimeter (if there
is a discharge of intestinal contents from the fistula) or
places for an ointment bandage (if there is no secretion
of intestinal contents).

Discussion. Enteroatmospheric fistula is a subtype of
enterocutaneous fistula, and represents a connection
between the gastrointestinal tract and the external
atmosphere without a vascularized covering of soft
tissues. Enteroatmospheric fistula can develop along any
part of the gastrointestinal tract.

Conclusions. We believe that the scheme of treatment of
enteroatmospheric fistulas will help to achieve significant
success in the treatment of this category of patients, and
the proposed algorithm will make it possible to avoid the
next possible laparotomy. Also, if we take into account
the economic aspect, it is economically less expensive to
treat enteroatmospheric fistulas according to this
algorithm than to carry out a massive surgical
intervention.

MEIUIMHM, a came JUI Xipyprii, po3mnodanach
HOBa icTopisi. MiHHO-BHOYXOBa TpaBMa - 0C00-
JIMBHIA BUJI TIOPAHEHHS, 1 y OLIBIIOCTI BUITAIKIB
Xipypr CTUKA€THCS 13 MOCTPAXKIAIUM 13 TIOTi-
TPaBMOIO, IKH TOTpedye K 3aralbHOX1pyprid-
HO1, TaK 1 TpaBMAaTOJIOT1YHOI, HEUPOXipypriuHOi,
YPOJIOTIYHOT, CTIETiai30BaHO1 CYTUHHOI J0TO-
moru. [Ipore 87% ycix MPOHUKINX MOpPaHEHb
YepeBHOI OPOKHUHU CYHPOBOIKYIOTHCS TI0-
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IIKO/DKEHHSIM KUIIKIBHHKA, 110 B MAOyTHHOMY
MOXe€ MIPU3BECTH 10 (POpMYyBaHHS €HTEPOATMO-
c(hepHUX HOPHIIb.

BpaxoBytoun crienn¢iky Ta matoreHe-
THUYH1 0COOIMBOCTI MiHHO-BUOYXOBHX IIOPAaHEHb
(MacuBHa MMOIIKOKYBaIbHA Jis, ika 00yMOBIIe-
Ha OJJHOYACHO SIK BEJTMKOIO KIHETUYHOIO €HepTi-
€10 yIaMKy (-iB), Ta i #ioro (iX) BUCOKOIO TeMITe-
paryporo), CIIiJ] 3ayBasKUTH, 10 3710100 Ta-
IiEHT OTpeOye 117101 HU3KU OTIEPATUBHUX BTPY-
qanb ("damage control surgery") mns HamaHHS
MOBHOI[IHHOT XipypTi4HOl JOTIOMOTH, IO MO-
KYTb 3/IIHCHIOBAaTUCH HA PI3HUX €Tarax eBaKya-
1ii nocrpaxkaanoro. He 3aBxau mamieHT onpasy
HOTpATUISE 70 JIIKYBaIbHOTO 3aKJIAJTY, 1€ MOXKYTh
3IIHCHUTH XipypriuHy KOPEKI[Io Y TOBHOMY 00-
cs131. BUTBIN HIXK Y TIOJIOBUHY BHITA]IKIB MMAIIIEHT
HAJXOJIUTh 10 HAWOIMKYOTO JIKYyBaJIbHOTO
MYHKTY, /1€ YPT€HTHO 3/1HCHIOETHCS KOMIUIEKC
3ax0/liB, CKEPOBAHMUX Ha 30€pEKEHHS JKUTTS T10-
cTpaxaanoro (6oporsba i3 KpOBOTEUECIO, IIO-
KOM). Y TakuxX yMOBax, KOJH IMOCTpaXKaaauit
HAJIXOJTUTH JIO CTICI1aJTi30BAaHOTO 3aKIaTy, 3a3BH-
Yaii BiH BXK€ Ma€ eHTepoaTMoc(hepHy HOPHIIIO,
mo Gopmyerbes. Y 15% BUmaakiB oKpiM eHTe-
poatMochepHOl HOpPHIl MAILIEHT BXKE Ma€ i
(ierMoHy nepeIHLO1 YepeBHOT CTIHKH (00 BECh
e yac, 110 Moke 3aiiMaTH eBaKyalis, KUIIKO-
BUH BMICT HaJIXOUTH JI0 TKAHUH, 1[0 OTOYYIOTH).

Mera: MOJINIIUTH Pe3yNIbTaTH Xipyprid-
HOTO JIIKYBaHHS TAIIIEHTIB 13 eHTepoaTMocdep-
HUMH HOPHIISIMH, 110 C(HOPMYBAIIUCH Y PE3YITb-
TaTi MiHHO-BUOYXOBOT TPaBMH 13 IPOHUKIIAM TI0-
PaHEHHSM YEpEeBHOT IOPOKHUHH.

MarepiaJ i MmeToau

Bynu npoananizoBaHi pe3ynsraTH JIiKyBaHHS 17
NOCTpaKJAINX 13 EHTepoaTMOC(EPHUMHU HOPH-
IIMH, 110 C(HOPMYBAIHCH Y Pe3yJIbTaTi MiHHO-
BUOYXOBOI TPaBMH 13 MPOHUKIUM MTOPAHEHHIM
YepeBHOI MOPOYKHUHU. YCi MalieHTH nepedyBanu
Ha JIIKyBaHH1 y Xipypriunomy Bigaitenni KHIT
XOP "OKIJI" mpotsirom 2022-2023 pokis. Cepen
namieHTiB Oymno 9 (52,9%) kiHOK, YOJOBIKIB - 8
(47,1%). Bix xBopuX BapitoBaB Bix 42 110 75 po-
KiB. YciM mamienTam Oy BUKOHaHI 3arajibHO-
KJIIIHIYHI METOJH JOCIIKeHHST KPOBi Ta cedi;

O10XIMIYHI JOCIIIKSHHSI KPOBIi; JTOCIIIIKEHHS
NOKAa3HUKIB KOATYJSALINHOI CHCTEMH KPOBi;
pentrenorpadist opranis rpyaHoi kit (OI'K)
Ta opraiB yepeBHoi mopoxuuHu (OYII); ynbT-
pasBykoBe gociuimkenss (Y31) OUIL; dictymo-
rpadis; "Blue-test" i3 METHICHOBUM CHHIM;
MYJBTUCIIIpalibHa KOMIT'IOTepHA TOMOTpadis
(MCKT) OT'K, OUII 3a HasBHOCTI MMOKa3aHb;
KOHCYIIBTAIii CyMIXKHHX CIIEIiaTiCTiB.

J1o mocimiKeHHs YBIAIIITH TOCTpaXk 1asi
Bi1 BUOYXOBO1 TPaBMH 13 IPOHUKIMMH TOPAHEH-
HSIMU YEPEBHOI MOPOKHUHU IpoTsiroMm 2022 Ta
2023 pp i3 eHTepoaTMOCHEPHUMU HOPULISIMHU
BHACIIIJIOK IbOTO, cTapii 18 pokiB Ta Oyiu 3rij-
Hi Ha y4acTpb y gociipkeHHi. Kpurepismu Bu-
KITIOUCHHS CTaJIM: BiK 70 18 pOKiB, BariTHICTb,
HAJICKHICTh /10 MPEICTAaBHUKIB HE3aXUIICHUX
TpyIl HaceJleHHs, BiIMOBa BiJ y4acTi y AOCIi-
JOKEHHI.

Craructiuna o6poOKka 1aHUX TPOBOAU-
Jacsi 3 BAKOPHCTAHHSIM CTaTHCTHYHOTO ITPOTpam-
Horo makety StatSoft Statistica 6.0. [[yst omiaku
a/ICKBaTHOCTI MOPIBHSIHB Ta TOYHOCTI MPOTHO3Y
BHKOPHCTOBYBABCSI METOJT aHATI3y KPHBHUX OIlepa-
iitanx xapakrepuctik (ROC - Receiver Operating
Characteristic curve analysis).

Pe3yabraru

[TamienTH Oymu rocmiTai30BaHi 10 XipypriyHo-
ro BigaienHs KHIT XOP "OKJI" tepminom Bix
TPHOX THIXKHIB IO TPHOX MICSAIIB 3 MOMEHTY
OTpUMaHHS BUOYXOBOrO rmopaneHHs. Ciiij BKa-
3aTH, 110 TIEPBUHHO YCi MAIli€eHTH OyJIH Ornepo-
BaHi B IHIIKX JIIKYBaJIbHUX 3aKiazax. Jlo Xipyp-
riugoro Bigainenas KHIT XOP "OKJI" narieatu
3BEpPTAIINCH BXKE 31 CKapraMu, MOB'sI3aHUMU 0€3-
MOCEPENHBO 13 HAsIBHICTIO eHTepoaTMochepHoi
HopwUIli. Ha MOMEHT rocmitaizariii mamieHTH 1e-
peOyBaiy y Ba)XKKOMY Ta CepeTHbOBAXKKOMY CTa-
Hi. YV 11 (64,7%) namieHTiB, OKpiM €eHTEPOATMO-
chepHoi HOpHII, Masia Micie (rerMoHa mnepeu-
HBOI YepeBHOI CTIHKH. Y 14 (82%) XxBopux Manu
Micie eHTepoarMocepHi HOPHII Ha JITITHKaxX
HOPOXKHBOI Ta KiTyO0BO1 KUIIkH, y 3 (18%) - 060-
noBoi kumku. Y 9 (52,9%) narienTis crioctepi-
raBcst moMipHuii 1edet Hopui (Bix 200 mo 500
M1/106y), y 6 (35,4%) - au3bkuii (Menme 200
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M1/m00y) Ta e y 2 (11,7%) - Bucokwuii (6116-
e 500 M/ mo0y).

VY cTpyKTYpi NOMIKOKEHb (aHAMHECTHY-
HO) nutiie 4 (23,5%) marieHTy Maju 130J1bOBaHe
MOTIIKO/PKCHHS KUIIKiBHUKA, 1HMI 13 (76,5%) -
MaJii KOMO1HOBaH1 Ta MHOKUHHI TpaBMH. Yci 13
NamnieHTiB (OKpiM NOpaHEHHS KUIITKIBHUKA) MaJIH
OCKOJIKOBI CITiITi Ta HACKPi3Hi MOPaHEeHHS KiHIi-
BOK, 13 HUX y 4 BUIaJKaX MaB MiCIle TpaBMa-
TUYHHIA TEMOITHEBMOTOPAKC, Y 4 - TOLITKO/PKEHHS
HUPKH Ta 3a04€PEBUHHOTO MIPOCTOPY, Y 3 - 10-
paHEHHS MEYIHKH, y 2 - TOIIKOPKSHHS i IILTyH-
KOBOI 3aJI03H Ta 3204€PEBUHHOIO MPOCTOPY, Y 2 -
TIOPAHEHHS CEJIe31HKH, B | - MOPYIICHHS IIiTic-
HOCTI KICTOK Ta3y.

I3 moxymenTartii, HajaHO1 MaIliEHTAMHU
(cynpoBiHI TOKYMEHTH Ta BUIMCKH), MOKHA
OyIi 3pOOUTH BHCHOBOK ITPO 00'€M OTIEpaTHBHHUX
BTpyYaHb, 110 Oy BUKOHAHI Ha €Tarax eBaKya-
mii. ¥ 13 Bunaakax Oysia BUKOHaHA XipypridyHa
00poOKa paH KIHIIIBOK, 1 B 4 BHITaIKax (KOJIU
MaB MiCIIe TPaBMaTHYHUI T€MOITHEBMOTOPAKC) -
JpEeHyBaHH:I IJIEBPATILHUX TOPOKHUH 110 brosay.
[Tpu NOMKOKEHHIX HUPKH 13 HASIBHICTIO 3204e-
PEBHHHOI reMaToMH y 3 BHMaaKax Oyli0 BHKO-
HAHO YIIMBaHHS PaHW HUPKHU Ta eBaKyallis re-
MaTOMH 3204€PEBUHHOTO MPOCTOPY 13 MOIANb-
1010 MOTO TaMIOHA/00, a B 1 BUMAJNKY - He-
¢dpexromis (po3rpomieHHs HUpKH). [Ipu cymyT-
HiX TOIIKO/DKEHHSIX IMiIILTYHKOBOI 3271031 Ta Ha-
SIBHICTIO T€MAaTOMH 3a04€PEBUHHOTO MPOCTOPY
M YEeIIEeBOi CyMKH (2) Oyl 10JaTKOBO BHKO-
HaHI TaMITIOHAJa YEIIeBOi CyMKH Ta 3a04epe-
BUHHOTO mipoctopy. I1lono momkomkeHs cemne-
31IHKH - BTpy4YaHHs OyJI0 JTOTIOBHEHE CIJICHEK-
Tomiero (2). ITpu momKomKeHH1 ediHKy onepa-
11is1 Oynia JONOBHEHA KOATYISIIIEI0 paHH TTE4iHKN
Ta TAMIIOHAJIOFO TTiAMEYiHKOBOTO TIpocTopy (1).
A TIpU MOIIKOKEHHI KiCTOK Ta3zy (13 mopymieH-
HSIM IUTICHOCTI Ta30BOTO KUTBIS ) O/ BUKOHAH1
HIUTFHA TaMIIOHA/1a TOPOXKHUHU Ta3y Ta BiJIO-
BiJtH1 iMmMoOUTi3ariiHi 3axoau (1). I1lo x 1o mo-
paHeHb KUIIKiBHUKA, TO B 3 BHIAJKaX MPHU I0-
PaHEHHSX CTIHKU IMOPOYKHBOI Ta KITyOOBOT KHIII-
ki Oylila BUKOHAHA PE3EKIIisl MOITKOIKEHOT JTi-
JITHKY 13 aHacToMo30M "0ik-y-0ik", y 11 Bunan-
Kax BUKOHYBAJIOCh YIIUBAHHS CTIHKH KHIIKH.

[Tpu mopaHeHHAX CTIHKK 00010BO1 KUIIKH Oyria
BUKOHAHA PE3EKIIisl MOIIKO/PKEHOT AUISHKH 13
aHactomo3oM "0ik y Oik".

3a1MCHIOBABCS KOMIUIEKCHUI ITAXIT 10
JKyBaHHS Malli€HTIB. 3BHYAIHO, IPOTSTOM YCiX
eTarliB JTIKyBaHHs Oa)kaHO 3iliICHEHHs aHTHOAK-
TepiaibHOI Ta iHQYy3iiHOI Tepamii. [lepmm eta-
MIOM BHUKOHYBAJIH PO3KPUTTA Ta JpeHYBaHHS
THilfHKKA (200 KaJIOBOTO 3aThOKY ) IEPEIHBOT -
PEBHOI CTIHKH, 0akKaHO i3 AEKIIBKOX JOCTYIIIB
JUTSL MOYKJTHBOCTI 3[IHCHEHHS! MPOTOYHOTO Ha-
CKpi3HOTO JpeHyBaHHs. BejenHs 3a npuHInna-
MU JIIKyBaHHS THIHHUX paH 3I1HCIOBaIN Bif 5
10 8 mi0. [IpoTsiroM maHOTO MEepiojy MOBHICTIO
BUKJIIOUAJIOCH €HTEPAJIbHE XapuyBaHHSI, TaIli€H-
TH TIepeOyBaJi JIUIIE HA MAPEHTEPATBHOMY Xap-
qyBaHHI, 32 HASIBHOCTI ITOKa3aHb - 13 3aMiCHOIO Me-
TOIO 3iiCHEHHs TpaHc(y3ii mpenapariB KPoBi.

Jpyrum etanom 3iiCHIOBAJIH BiIMEXY-
BaHHSI KUIIIKOBOT HOPUIIi (200 HOPHII, SKIIO JIe-
KiJIbKa) BIACHUMHU TKaHUHAMU (SIKIIIO BOHU Ha-
SIBHI) 9H 32 JIOTIOMOTOI0 Pi3HOMaHITHHX "(icTy-
noananrepis". [lounHarouu 3 qpyroro erarmy, na-
IIEHT IOTPUMYETHCS CyXOINIHHS MPOTITOM YChO-
ro nepiony JIiKyBaHHS.

Jami BctanoBoBaiu VA C-TIOB'SI3KH JIIS
3I1ICHEHHS] aKTHUBHOTO JipeHyBaHHs. VAC-mo-
B'SI3Ky BHUTOTOBJISUTH 33 pO3MipaMH paHH, BUPi-
3aJIM B Hil OTBip BiJINIOBITHO JI0 liaMeTpa Ta 1o-
JIOKEHHSI B paHi HOPHUIIEBOTO OTBOPY (TOOOTO
po3MipH Ta popMa A0 ParoTHCs 1HANBI Ty ahb-
HO, pocTip i3 VAC-TIOB'SI3K0I0 BiIMEKOBaHUH
BiJl KUIIIKOBO1 HOPHIIi (200 HOPHIIG) BIACHUMU
TKaHMHAMHU 4¥ (iCTyI0aJanTepoM, MOBHA Tep-
metu3antisi) (Puc. 1, 2, 3, 4). VAC-teparis 3a-
CTOCOBYBaJIaCh y Oe3mepepBHOMY PEXHMIi pU
HeratuBHOMY THCKY Big 30 10 80 MM pt cT. Yepes
3-5 nmi6 3naiiicHioBanu 3amiHy VAC-moB's3KH.
JUHIIM 10 BUCHOBKY, III0 MOYKE 3HAIOOUTHCH BiJl
2 110 4 3MiH TIOB'SI30K 3aJIXKHO BiJ] CTAHY PaHH.

[Ticnst meOpiaMeH Iy BUKOHYBAIH TIIac-
THUKY J1e(DeKTiB TKAaHUH MePeTHBOI YePEBHOI CTiH-
K{ BIIACHUMHY TKaHMHAMH 200 BUKOPHCTOBYBAJIN
Ma3bOBi OB'SA3KH (OKPIM JUISTHKH, JI€ BiIMEXO-
BaHUH BiJ] IHIIUX TKAHWH OTBip KUIIKOBOI HO-
pwli), popMyBaIH IIJIOMIAIKH i1 KaJompuiimMad
(SIKTIIO € IeOeT KUIIIKOBOTO BMICTY 13 HOpHIIi) 200
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Puc. 1,2, 3
Hopuyesuii omeip

Puc. 4

@icmynoadanmep i3 VAC-nog'szxoio

MICIIs JUTsI Ma3bOBO1 TOB'SI3KH (SIKIIIO BiJCYTHI
BUJIUICHHS KHIITKOBOTO BMICTY).

VY Xoi TIKyBaJIbHUX 3aXOIB CIIUPAIACH
Ha po3pobiieHy "Cxemy JTiKyBaHHS €HTEPOATMO-
chepHOi HOpHIIi, YCKIaTHEHOI (hIIETMOHOIO Tie-
PEeNHBOT YePEBHOT CTIHKH, 110 BHHUKJIIA Y PE3YIIb-
TaTi MiHHO-BHOYXOBO1 TPAaBMH 13 IPOHUKIIUM T10-
pPaHEHHSM YepeBHOI MOPOKHUHU" (ABTOpCHKE
cigorcTBo Ne 120371 Bix 06.07.2023 poky, 1110
HAJIEKUTD 10 MEIUIIMHHA, a CaMe 10 a0I0OMIHAIIb-
HOI Xipyprii Ta MEIUITMHN HEBIJIKJIaTHUX CTAHIB,
1 MOyke OyTH BUKOPUCTAHO JIsI JIIKyBaHHS €HTe-
poarmocdepHoi HopHIl, yCKIaaHeHO] (iermMo-
HOIO TIepeIHBOT YePEBHOI CTIHKH, 110 BUHUKIIA
y pe3yabrari MiHHO-BHOYXOBOi TpaBMH i3 TPO-
HUKJIMM TTOPAHEHHSM Y€PEBHOT MOPOKHIHH).

[I{omo pe3ynasrariB MiKpOOiOJIOTIIHOTO
JOCTI/KEHHS TKAaHUH HaBKOJIO HOPHIIEBOTO XO-
1Ty, TO TIPOBIiTHE MiCII€ TTOCiIaJ i TPaMITO3UTHBHI
Mikpoopranizmu: Staphylococcus aureus and
St.epidermidis - y 58,3% mnarienriB; rpamHera-

TUBHA Mikpodopa Oyna pencrasiena E. coli -
y 51,3%, Enterobacter - y 17,1%, P. aeruginosa -
y 4%. PiBenb OakTepiaibHOTO 3a0pyaHEHHS B | T
TKaHUHU paHu cTaHoBuB 12,84+0,67 CFU/ml.
[Micna mposenenoi VAC-tepamii (10 go6a) pi-
BEHb OaKTepiaJIbHOTO 3a0pyJHEHHSI CTAHOBUB
6,72+0,62 CFU/ml.

VY 3a3HaveHux 17 BHUIMaaKax BIAIOCS Bi-
JUUTH BiJT TOAATTBIIOT0 MAaCHBHOTO OTIEPATUBHO-
TO BTpy4aHHs (JlamapoToMii) Juist JIIKBiaIii HO-
putii. Yci BUTIQAKY, SIKi BBIAIIUIN 0 JAHOTO JI0-
CJII/DKEHHS, JIEMOHCTPYIOTh 3aKPHUTTSI HOPHIIb.
[epion cramioHapHOTO JIiKyBaHHS CKiIaB 16+3
JKKO-/THIB. Y TIOJANBIIOMY MH Ml MOXITH-
BICTh CIIOCTEPIraTH MaIi€HTiB aMOyIaTOPHO, TO-
My Oyna BiJICYyTHS MOTpeda B mojaibliiii eBa-
Kyamii nocTpaxaanux. Y AOCTIKyBaHiH rpy1i
Oynu BiZICYTHI JIeTaabHI HACIITKH.

OO6roBopeHns
BBaxaemo, 1mo npu BHOyXOBOMY IOpaHEHHI
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Hooani ROC-kpusi w000 pisHs 6akmepiaibH020 3a0pYOHEHHS MKAHUH HABKOLO HOPUYeso2o xody 0o ma nicis VAC-
mepanii ma weuokocmi 3aeoenuns nopuyi. AUC=0,889 (95% JHU 0,723-1,0). Ilpu uymaueocmi 0,82 ma
cneyugpiunocmi 0,83. AUC=0,929 (95% 1 0,793-1,0). Ilpu uymausocmi 0,86 ma cneyugpiunocmi 0,92.

CTBOPIOIOTHCS TIEPEYMOBH ISl (JOPMYBAHHS €H-
Tepoarmochepnoi Hoputi. Tak, y BorHemaabHil
paHi 000B'SI3KOBO MOEAHYIOTHCS: aHATOMIYHHMA
nedexr, GyHKIIHHI po3Nnaan B TKaHWHAX, Ha-
BKPYXHHI JePeKT (€JIeMEHTH TPaBMHU U YIIIKO-
JUKEeHHS), 3HaYHe OakTepiaibHe 3a0pyIHEHHS
MEpPTBUX Ta HaliBMEPTBUX TKaHWUH paHu. Tomy
OIHUM 13 YCKJIaIHEHb TIPU 3aTrO€HHI BOTHETIAb-
HUX paH € HOpULEBUH pyOers (apyre Micie 3a
94aCTOTOIO), IO € JIOCUTH CIIEIU(ITHOI0 POPMOTO
MaToJIorii paHu MepeHbOl YePEeBHOI CTIHKU 3a
0COOJMBOCTSIMH PO3BUTKY Ta iepediry. Jlo rpy-
1 HOPUIIEBUX PYOIliB BXOASTH CKIIAJIHI HOPHU-
II€B1 XOJ/IH, 10 HIyTh HE JIUIIIE ITiJT IIKipY, a i 10
OYEpPEBUHM, 3 HASIBHICTIO XPOHIYHUX BOTHHUII] Ha-
THOEHHS B TKAHWHAX Ta HABKOJIO HOpHIIi. YacTi-
11I€ 32 BCE Yy MOPAaHEHUX HAsIBHUW HE OJIUH, a JIe-
KiUJTbKa HOPUIIEBUX KaHAITIB, 1110 1HOI 3'€ THYFOTh-
cs1 Mk coboro. HopurieBwuii pyOenb € pe3ynbra-
TOM (DJIETMOHH Ha MiCIIi TTCIISONIEPaIiiitHOTro po3-
pi3y, 10 Ma€e MIIIBUH 1epeOir. Y Iesikux BHUIa-
Kax MMOBUIbHE 3aTO€HHS PaHH CYTIPOBOKYETHCS
(bopMyBaHHSM KUIIKOBOi HOPHIII, & 3TOJIOM - €H-
TepoaTMoC(EepHOI.

ToOTo, eHTepoarmochepHa HOPHUIS €
MiATATIOM KHIITKOBO-IIKipHOT (DiCTYIH, Ta SBIISE
c00010 3B'SI30K MK IIITYHKOBO-KUIIIKOBUM TPaK-
TOM Ta 30BHIITHBOIO aTMOC(eporo Oe3 BaCKyIIsI-
PHU30BaHOTO TTOKPHUTTS M'SIKMX TKaHUH. Bimomo,
110 eHTepoaTMoc(epHa HOPHULIS MOXKE PO3BHHY-
THUCH B3JIOBXK OYIb-SIKOTO BiJALTY IITyHKOBO-

KHIIKOBOTO TPAKTy. ICHYe€ KiJbKa CrIOCO0iB Kia-
cudikarii enTepoarMocHepHIX HOPHUILh, Y TOMY
9HCITi 32 1e0ETOM, ETIONOTIEI0 Ta HKEPETIOM.

baratodakropHa XipypriuHa oIiHka y
IIbOMY BHIAJKy 311HCHIOETHCS BIAMOBIAHO 10
kiacudikarii "Bigkpuroro xxusora" 3a M. Bjorck
(2009):

1 - BincyTHA (ikcamisi: 1 A - YMCTHIA KUBIT, HEMae
¢ikcarii; 1B - KoHTaMiHOBaHUI KUBIT, HEMAE
¢ikcarii; 1C - gedexT MopoNKHUCTOrO OpraHa,
HeMmae (pikcarii.

2 - po3BUBAETHCA (ikcalis: 2A - YUCTHH )KUBIT,
po3BUBaEThCs (ikcaiis; 2B - KoHTaMiHOBaHUH
JKUBIT, po3BUBA€ThCs dikcaris; 2C - 1edexT mno-
POKHUCTOTO OpraHa, pO3BUBAETHCS (iKcallis.

3 - "3amopoxkeHnit )KuBIT": 3A - yncTui "3amMo-
poxxenuii xuBiT"; 3B - KoHTamiHOBaHMH '"3a-
MOpPOKEHUH KHUBIT".

4. EnTepoarMmocdepHa HOPUILS, "3aMOpOKeHUI
KUBIT".

OCHOBHUMH KPUTEPISIMH, 110 XapaKTePH-
3yBaJll paHy MEpeHbOI YePEeBHOI CTIHKH, BBa-
YKaJTH KOJTip TKAaHWH, HASIBHICTH JIUITHOK HEKPO3Y,
rpaHyisIii, iHiIBTpanii, BUAIIEHb, MOXIH-
BiCTh 30JIMKEHHS KpaiB, pe3ynbTaTu MiKpoOio-
JIOT1YHOTO JIOCJIiKSHHSI.

BucHoBku

BBakaemo, 1110 HaIll JOCBi JTIKyBaHHS €HTEPO-
arMoc(epHUX HOpUIlb Oy/1e KOPUCHUM, a CXeMa
JiKyBaHHSI €HTepoaTMoc(hepHuX HOPHIlh, L0
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MIPOTIOHY€THCSI, IOTIOMATA€ TOCSTTH 3HAYHHX yC-
MiXiB y JIIKyBaHHI 11i€i KaTeropii namienTis. 3a-
MPOTIOHOBAHUH aJNTOPUTM JIA€ MOXKJIMBICTD Bi-
JUITH BiJ] HACTYITHOT MOYUIUBOT JIAITApOTOMIT (110
Mae Ha yBa3i MaCHBHY OIEpalliifHy TpaBMy ), 110
JIa€ 3MOTYy JTOTIOMOTTH HAaBITh JIy’K€ BAXKKUM Y
COMATUYHOMY IUIaHi nanieHTam. Tak, y 3a-3Ha-
yeHux 17 BUmaakax BAajaocs BiINTH Bl ITOAab-
III0T'0 MACUBHOTO OTIEPATUBHOTO BTPYYAHHS (J1a-
napoTOoMil) JIJIs JTIKBiAIil HOPHIIL. YCi BUTIAIKH,
SIK1 BBIMILIM 1O IIOTO JOCIIIKEHHS, TEMOH-
CTPYIOTb 3aKpUTTS HOPHIIb Ta y TPYI BIICYTHI
JeTabHI HacHiKU. Takoxk, SKIIIO B3SITH JIO yBa-
'l €eKOHOMIYHMH aCIIEKT, TO €KOHOMIYHO MEHIII

3aTpaTHe JIKyBaHHS €HTepoaTMOC(EepHUX HO-
PUIIb 3T1THO 3 TPOITOHOBAHUM aJITOPUTMOM, HiK
IPOBONUTH MAacOBE ONIEPATHBHE BTPyYaHHS (110
HOTSATHE 32 COOOI0 PO3TPATH Ha IHTpaOTIepaIliiiHi
3aX0/I¥, IHTCHCHUBHE JIIKyBaHHS y BiJIIICHHI 1H-
TEHCHBHOI Teparlii, aHeCcTe311Hi 3aCO0H).

Kondghnixm inmepecie - BincyTHii.

Buecok agmopie: XOHIICTIIS Ta TU3alH JOCITi-
oxeHHs - [Tapxomenko K YO., penarysanns - Iap-
xomeHko K.}O., 36ip Ta 00poOka marepiany -
[Ipoxonenko K.A., Ipoznosa A.I'., [lapxomeHko
I.K., Hanmucanns tekcry - IIpokonenko K.A.,
Hpoznosa A.T.

OUR EXPERIENCE IN TREATMENT OF ENTEROATMOSPHERIC FISTULAS
FORMED AS A RESULT OF MINE-EXPLOSIVE INJURY

Introduction
Since the creation of the world and the creation of
mankind, man has suffered injuries due to falls,
fires, floods and interpersonal conflicts. Over the
millennia, the mechanism and frequency ofinjuries
has changed significantly. Not for nothing, even
based on the foundations of religious studies, war
is represented by one of the four horsemen of
the Apocalypse. So, on February 24, 2022, a new
story began for medicine, namely for surgery. A
mine-explosive injury is a special type of injury,
and in most cases, the surgeon encounters a
victim with polytrauma who needs both general
surgery and traumatological, neurosurgical,
urological, and specialized vascular care.
However, 87% of all penetrating wounds of the
abdominal cavity are accompanied by intestinal
damage, which in the future can lead to the
formation of enteroatmospheric fistulas.
Taking into account the specifics and
pathogenetic features of mine-explosive injuries (a
massive damaging effect, which is due to both the
large kinetic energy of the fragment(s) and its (their)
high temperature), it should be said that, in most
cases, the patient needs a whole series of surgical
interventions (" damage control surgery") to
provide full-fledged surgical assistance, which can
be carried out at various stages of evacuating the
victim. The patient is not always immediately
admitted to a medical institution, where they can

carry out a full surgical correction. In more than
half of the cases, the patient arrives at the nearest
medical center, where a complex of measures aimed
at saving the victim's life (fighting against bleeding,
shock) is urgently carried out. In such conditions,
when the victim arrives at a specialized institution,
he usually already has an enteroatmospheric fistula
that is forming. In 15% of cases, in addition to an
enteroatmospheric fistula, the patient already has
aphlegmon of the anterior abdominal wall (because
all this time, which can be taken by evacuation,
the intestinal contents reach the surrounding
tissues).

Aim. To improve the results of surgical
treatment of patients with enteroatmospheric
fistulas, which were formed as a result of a mine-
explosive injury with a penetrating wound of the
abdominal cavity.

Material and Methods

The results of the treatment of 17 victims with
enteroatmospheric fistulas, which were formed
as a result of a mine-explosive injury with a
penetrating wound of the abdominal cavity, were
analyzed. All patients were treated in the surgical
department of the Communal non-commercial
institution of the Kharkiv Regional Council
"Regional Clinical Hospital" during 2022-2023.
There were 9 (52.9%) female patients, 8 (47.1%)
male patients. The age of the patients varied from
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42 to 75 years. All patients underwent general
clinical blood and urine tests; biochemical blood
tests; study of indicators of the blood coagulation
system; X-ray of chest organs and abdominal
organs; ultrasound examination; fistulography;
"Blue-test" with methylene blue; multispiral
computed tomography if there are indications;
consultations of related specialists.

The study included blast injury victims
with penetrating abdominal injuries during 2022
and 2023 with resulting enteroatmospheric
fistulae who were older than 18 years and who
agreed to participate in the study. Exclusion
criteria involved: age under 18, pregnancy,
belonging to representatives of vulnerable
population groups, and refusal to participate in
the study.

Statistical data processing was carried out
using the statistical software package StatSoft
Statistica 6.0. To assess the adequacy of the
comparisons and the accuracy of the forecast,
the method of analysis of operating characteristic
curves (ROC - Receiver Operating Characteristic
curve analysis) was used.

Results

The patients were hospitalized in the surgical
department of the Communal non-commercial
institution of the Kharkiv Regional Council
"Regional Clinical Hospital" within three weeks
to three months from the moment of receiving
the explosive wound. It should be noted that
initially all patients were operated on in other
medical institutions. Patients have already turned
to the surgical department of the Communal non-
commercial institution of the Kharkiv Regional
Council "Regional Clinical Hospital" with
complaints directly related to the presence of an
enteroatmospheric fistula. At the time of
hospitalization, the patients were in severe and
moderate condition. In 11 (64.7%) patients, in
addition to enteroatmospheric fistula, phlegmon
of the anterior abdominal wall occurred. 14
(82%) patients had enteroatmospheric fistulas in
the jejunum and ileum, 3 (18%) - colon. In 9
(52.9%) patients moderate fistula debit was
observed (from 200 to 500 ml/day), in 6 (35.4%) -

low (less than 200 ml/day) and only in 2 (11.7%) -
high (more than 500 ml/day).

In the structure of injuries (anamnesis),
only 4 (23.5%) patients had isolated intestinal
damage, the other 13 (76.5%) had combined and
multiple injuries. All 13 patients (except for the
intestinal injury) had shrapnel wounds and
penetrating injuries to the limbs, of which 4 had
a traumatic hemopneumothorax, 4 had kidney
and retroperitoneal injury, 3 had liver injury, and
2 had pancreas and retroperitoneal injury. , in 2
- injury of the spleen, in 1 - violation of the
integrity of the pelvic bones.

From the documentation provided by the
patients (accompanying documents and
statements), it was possible to draw a conclusion
about the volume of surgical interventions that
were performed during the evacuation stages. In
13 cases, surgical treatment of limb wounds was
performed, in another 4 cases (when there was a
traumatic hemopneumothorax) - drainage of the
pleural cavities. In case of kidney damage with
the presence of retroperitoneal hematoma, in 3
cases, suturing of the kidney wound and
evacuation of the retroperitoneal hematoma
followed by its tamponade, and in 1 case,
nephrectomy (crushing of the kidney) were
performed. In case of concomitant damage to the
pancreas and the presence of a hematoma of the
retroperitoneal space or the cap bag (2),
tamponade of the cap bag and retroperitoneal
space was additionally performed. In case of
damage to the spleen, the intervention was
supplemented with splenectomy (2). In case of
liver damage, the operation was supplemented
with coagulation of the liver wound and
tamponade of the subhepatic space (1). And in
case of damage to the pelvic bones (with a
violation of the integrity of the pelvic ring), dense
tamponade of the pelvic cavity and appropriate
immobilization measures were performed (1). As
for intestinal injuries, in 3 cases of injuries to
the wall of the jejunum and ileum, resection of
the damaged area with side-to-side anastomosis
was performed, and in 11 cases, the intestinal
wall was sutured. In the case of colon wall
injuries, resection of the damaged area with side-
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by-side anastomosis was performed.

A comprehensive approach to the
treatment of patients was implemented. Of
course, during all stages of treatment, it is
desirable to carry out antibacterial and infusion
therapy. The first stage was the opening and
drainage of the abscess (or fecal ooze) of the
anterior abdominal wall, preferably from several
approaches for the possibility of continuous
through-flow drainage. Management according to
the principles of treatment of purulent wounds was
carried out from 5 to 8 days. During this period,
enteral nutrition was completely excluded, patients
were only on parenteral nutrition, if there were
indications - with the alternative purpose of
transfusion of blood products.

The second stage involved demarcation
of the intestinal fistula (or fistulas, if there are
several) with own tissues (if they are available)
or with the help of various "fistula adapters".
Starting from the second stage, the patient

observes a dry diet throughout the treatment
period.

Next, VAC-bandages were installed for
active drainage. The VAC bandage was made
according to the size of the wound, a hole was
cut in it according to the diameter and position
of the fistula opening in the wound (that is, the
size and shape are selected individually, the
space with the VAC-bandage is separated from
the intestinal fistula (or fistulas) by own tissues
or a fistula adapter , full sealing) (Pic. 1, 2, 3, 4).
VAC-therapy was used continuously at a
negative pressure of 30 to 80 mm Hg. After 3-5
days, the VAC-bandage was replaced. It was
concluded that 2 to 4 dressing changes may be
needed, depending on the condition of the

After debridement, plastic defects of the
tissues of the anterior abdominal wall were
performed with own tissues or ointment
bandages were used (except for the area where
the opening of the intestinal fistula is separated

Pictures 1, 2, 3
Fistula hole

Pictures 4
Fistulaadapter with VAC-bandages
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ROC curves are presented for the level of bacterial contamination of tissues around the fistula before and after VAC
therapy and the rate of fistula healing. AUC=0.889 (95% CI 0.723-1.0). With a sensitivity of 0.82 and a specificity of
0.83. AUC=0.929 (95% CI 0.793-1.0). With a sensitivity of 0.86 and a specificity of 0.92

from other tissues), platforms were formed for
the calorimeter (if there is a debit of intestinal
contents from the fistula) or places for ointment
bandages ligaments (if there are no secretions
of intestinal contents).

In the course of medical measures, they
relied on the developed "Scheme for the treatment
of enteroatmospheric fistula complicated by
phlegmon of the anterior abdominal wall, which
occurred as a result of a mine-explosive injury with
a penetrating wound of the abdominal cavity"
(Author's certificate belonging to medicine, namely
to abdominal surgery and emergency medicine
states, and can be used for the treatment of
enteroatmospheric fistula complicated by
phlegmon of the anterior abdominal wall, which
occurred as a result of a mine-explosive injury with
a penetrating wound of the abdominal cavity).

As for the results of the microbiological
examination of tissues around the fistula, the
leading place was occupied by gram-positive
microorganisms: Staphylococcus aureus and St.
epidermidis - in 58.3% of patients; gram-negative
microflora was represented by E. coli - in 51.3%,
Enterobacter - in 17.1%, P. aeruginosa - in 4%. The
level of bacterial contamination in 1 g of wound
tissue was 12.84 4 0.67 CFU/ml. After VAC therapy
(10 days), the level of bacterial contamination was
6.72+0.62 CFU/ml.

In the presented 17 cases, it was possible
to avoid further massive surgical intervention
(laparotomy) to eliminate the fistula. All cases

included in this study demonstrate fistula closure.
The period of inpatient treatment was 16+3 bed
days. In the future, we had the opportunity to
observe patients on an outpatient basis, so there
was no need for further evacuation of the injured.
There were no fatal consequences in the studied

group.

Discussion

We believe that explosive injury creates the
prerequisites for the formation of an
enteroatmospheric fistula. Thus, a gunshot
wound necessarily combines: anatomical defect,
functional disorders in tissues, surrounding
defect (elements of trauma and damage),
significant bacterial contamination of dead and
semi-dead wound tissues. Therefore, one of the
complications in the healing of gunshot wounds
is a fistula scar (the second most frequent), which
is a rather specific form of pathology of the
wound of the anterior abdominal wall in terms
of its development and course. The group of
fistula scars includes complex fistula passages
that go not only under the skin, but also to the
peritoneum, with the presence of chronic foci of
suppuration in the tissues and around the fistula.
Most often, the wounded have not one, but
several fistula channels, which sometimes
connect with each other. A fistula scar is the result
of phlegmon at the site of a postoperative
incision, which has an indolent course. In some
cases, the slow healing of the wound is
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accompanied by the formation of an intestinal
fistula, and later - an enteroatmospheric fistula.
That is, an enteroatmospheric fistula is a subtype
of enterocutaneous fistula, and represents a
connection between the gastrointestinal tract and
the external atmosphere without a vascularized
covering of soft tissues. It is known that an
enteroatmospheric fistula can develop along any
part of the gastrointestinal tract. There are several
ways to classify enteroatmospheric fistulae,
including by debit, etiology, and source.

A multifactorial surgical assessment in
this case is carried out according to the
classification of "open abdomen" according to
M. Bjorck (2009):

1 - no fixation: 1A - clean stomach, no fixation;
1B - contaminated abdomen, no fixation; 1C - a
defect of a hollow organ, there is no fixation.

2 - developing fixation: 2A - clean stomach,
developing fixation; 2B - contaminated
abdomen, developing fixation; 2C - defect of a
hollow organ, fixation develops.

3 - "Frozen abdomen": 3A - pure "frozen abdomen";
3B - contaminated "frozen abdomen".

4. Enteroatmospheric fistula, "frozen abdomen".

The main criteria characterizing the
wound of the anterior abdominal wall were the
color of the tissues, the presence of areas of
necrosis, granulation, infiltration, secretions, the
possibility of converging edges, and the results
of microbiological research.

Conclusions

We believe that our experience in the treatment
of enteroatmospheric fistulas will be useful, and
the scheme of treatment of enteroatmospheric
fistulas proposed helps to achieve significant
success in the treatment of this category of
patients. The proposed algorithm makes it
possible to move away from the next possible
laparotomy (which implies a massive operative
trauma), which makes it possible to help even
very difficult patients in somatic terms. All cases
included in this study demonstrate closure of the
fistulae and there are no fatal outcomes in the
group. Also, if we take into account the economic
aspect, it is economically less expensive to treat

enteroatmospheric fistulas according to this
algorithm than to carry out a massive surgical
intervention (which will involve expenses for
intraoperative measures, intensive treatment in
the intensive care unit, anesthetics).
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Pedepar Abstract

Heosackynspna enayxoma (HBI') - ye peppakmepna enay- Neovascular glaucoma (NVG) is a refractory glaucoma
KOMA, 6MOPUHHA 00 [UEeMIYHUX 3AX60PIOGAHb CIMKIGKIL. secondary to retinal ischemic diseases.

Meta. Busuumu Ounamixy KOHYeHmpayii eHOOMeniaIbHO- Aim. 7o investigate the fluctuation of vascular endothelial
20 haxmopy pocniy Cyour nicisi IHMpasimpeaIbHux iH'ex- growth factor concentration after intravitreal ranibizumab
yiti panibizyma6y i docuioumu enaus anmu-VEGF mepanii injections and to evaluate the effect of anti-VEGF therapy
Ha pe3yntemamu Xipypeiunoz2o JniKyeanus emopunnoi HBI'! on the outcome of surgical treatment of NVG.

Marepiaa i MmeTroan. ¥V docnidocenni 6panu yuacms 25 Materials and Methods. The study included 25 patients
nayienmis (25 oueir) 3 HBI, npooneposanux y 38'a3xy 3 (25 eyes) with NVG who underwent surgery due to IOP
HexomneHcayiero (0inoute 26 Mm pm.cm.) HYMpPIUHbO- non-compensation (more than 26 mm Hg) on maximal
ounoeo mucky (BOT) na maxcumanvuii einomen3usHii hypotensive therapy. In 21 cases the cause of IOP was
mepanii. [puuunorw HBI ¢ 21 sunadkax 6yra nponige- proliferative diabetic retinopathy (PDR), in 4 cases it was
pamusHa diabemuuna pemunonamis (I/[P) i 6 4 eunao- central retinal vein occlusion (CRVO) or its branches.
Kax - okno3ii yenmpanvhoi eenu cimkieku (OL{BC) abo The control group consisted of 20 patients (20 eyes) with
it einku. Tpyna xonmponio - 20 nayieumis (20 ouett) 3 PDR, but without NVG. Patients underwent trabeculectomy
I[P, ane 6e3 HBI Ilayiecumam npogoounu cunocmpa- (TE) according to our modification in 18 cases or
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oexynoexmomito (CTE) y nawii moougixayii y 18 eu-
naokax abo imnaaumayito mini-utynmy EXPRESS y 7 eu-
naokax. 3a 5-7 OHieé 0o onepayii nposoouIU IHMPAasim-
peanvhy in'exyito Panibizymaby 6 003i 0,5 me. B x00i one-
PAMUBHO20 8MPYUAHHI NPOBOOUNLU 3A0IP BOOIHUCTOL 60-
noeu 0nst usHavennst konyenmpayii VEGF.

Pesynbraru it 00roBopeHHs. ¥V scix nayienmis uepes 3-
5 Omig nicns in'exyiu Panibizymaby cnocmepizcanace pe-
dykyis nHeosackynspusayii. [lo nouamxy nixyeanns BOT
cmanosu 30,2+5,8 mm pm.cm., a uepes 7 OHig nicis one-
pamugHozo empyuants - 17,3+3,8 um pm.cm. Kinoxicmo
2inomen3ugHUX npenapamis uepes 24 mic. nicas onepayii
amenuunace Ha 66,7%. Cepeowst cocmpoma 30py 00 one-
pamusroeo empyyanns cmanosuna 0,94+0,48 LogMar, a y
nicisionepayiiinomy nepiodi uepes 24 micayi - 0,88+0,56
LogMar. /o nouamxy nixyeanns xonyenmpayis VEGF y
6071031 NepeOHbOI Kamepu CMaHO8ULA 8 CePeOHbOMY

336,61+270,33 ne/mn, a uepes 5-7 Ouig nicas in'exyii

47,86+12,27 ne/mn. ¥ konmponvhiil epyni Ha 5-7 OeHb nicist
iH'exyii 6 cepeonvomy cmanosuna 54,78+18,56 ne/mn .
BucnoBku. Anmu-VEGF mepanis ma onepayii
@inempyrouoeo muny 00360/10Mb 00CAMU 3SHUNCCHHSL
BOT na 47,2%, xomnencayii BOT ¢ 96,8% sunaokis,
SMEHWUMU KITbKICMb BUKOPUCAHHS 2INOMEH3USHUX
Kpaneuv y 6i00a1IeHOMY RICIA0NepayiiiHomy nepiodi Ha
66,7% i He donycmumu 3HAYHO20 3HUNCEHHS 20CMPOMU
s0py 6 88,2% sunadkis.

Abpesiamypu:

1. HBI' - neosackynapua enaykoma

2. BOT - énympiwinb00unuti muck

3. II/IP - nponipepamusna diabemuuna pemunonamis
4. OBC - oknt03is1 yeHmpanvHoi 6eHu CimKieKu

5. CTE - cunycompabekynoekmomisi

6. IO - paxyremem nicasiOunioMHoi oceimu

7. ®EK - ghaxoemynvcugirayis kamapaxmu

8. 10JI - inmpaoxynapua ninza

9. 3BE - 3axpuma gimpexmomis

10. NVG - neovascular glaucoma

11. IOP - intraocular pressure

12. VEGF - vascular endothelial growth factor

13. Anti-VEGF - anti-vascular endothelial growth factor
14. PDR - proliferative diabetic retinopathy

15. CVA - occlusion of the central vein

16. TE - trabeculectomy

Beryn
HeoBackymnspua rmaykoma (HBI) - e pedpak-
TepHa IJ1ayKoMa, BTOPUHHA JI0 1IIEMIYHUX 3aXBO-
proBaHb ciTkiBkH [ 1 |. Halimommuperimumu mpu-
yrHamMu po3BuTKy HBI € npomnidepatnBna gia-
6ernuna perunonaris (I1IP) Ta okimro3is 1eHT-
paJIbHOT BeHU CiTKiBKH abo0 ii rimok (OL[BC) [2].
[memist CITKIBKH PU3BOUTE JI0 YTBOPEH-
HSl Ta BUBUIBHEHHS ()aKTOpa POCTY CHIIOTEIII0

implantation of the Ex-PRESS mini-shunt in 7 cases.
Lucentis was injected intravitreally at a dose of 0.5 mg
5-7 days before surgery. Aqueous humour samples were
taken during surgery to determine the concentration of
VEGF.

Results and Discussion.. A/l patients showed a reduction
of neovascularisation 3-5 days after ranibizumab
injections. Pre-treatment intraocular pressure was
30.2+5.8 mm Hg in all patients and 17.3+£3.8 mm Hg after
7 days. The number of antiglaucoma medications before
and after surgery decreased by 66.7%. Mean visual acuity
before surgery was 0.94+0.48 LogMar and 0.88+0.56
LogMar after surgery. Before treatment, the concentration
of VEGF in the anterior chamber fluid ranged from
336.61+£270.33 pg/ml to 47.86+£12.27 pg/ml - 5-7 days
after injection. In the control group, it averaged
54.78+18.56 pg/ml on days 5-7 after injection.
Conclusions. Anti-VEGF therapy and filtering surgery
can reduce IOP by 47.2%, achieve IOP compensation in
96.8% of cases, reduce the number of antiglaucoma
medications by 66.7% and prevent a significant decrease
in visual acuity in 88.2% of cases.

Abbreviation:

1. NVG- neovascular glaucoma

2. IOP - intraocular pressure

3. PDR - proliferative diabetic retinopathy

4. CRVO- occlusion of the central vein of the retina

5. Phaco - phacoemulsification of cataract

6. IOL - intraocular lens

7. PPV - pars plana vitrectomy

8. VEGF - vascular endothelial growth factor

9. Anti-VEGF - anti-vascular endothelial growth factor
10. TE - trabeculectomy

11. IOP - intraocular pressure

12. VEGF - vascular endothelial growth factor

13. Anti-VEGF - anti-vascular endothelial growth factor
14. PDR - proliferative diabetic retinopathy

15. CVA - occlusion of the central vein

16. TE - trabeculectomy

cymuH (vascular endothelial growth factor - VEGF)
KJIITHHAMM HITMEHTHOTO CIIITENII0 CITKIBKH,
KITiTHHaMU Mioiiepa, acTporramMu Ta id.[3].

VEGF cnpusie mpomidepartii Ta mirparii
SHJO0TeIaTbHUX KIITHH CYJIUH, ITiIBUIICHHIO
MPOHUKHOCTI CYIHH, 1[0 B pe3yJbTari MPU3BO-
JIUTH JI0 HEOBACKYIISIPU3AIlii pailIy)KKH Ta KyTa
nepeaHboi kamepu oka [4].

VEGF Bizirpae kJt040By pojib y BUHHK-
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HenHi HBI. 3rigHO 3 psiioM OCTaHHIX JOCITi-
TokeHb piBeHb KoHIeHTpanii VEGF y BoxsHuc-
Till BOJIO31 MEpPeTHhOT KAMEPH OKa Y MMAIi€HTIB 3
HBI 3Ha4HO BHUIIMI HIX Y MAII€HTIB 3 THIIUMUA
TUTIAMHU TJIayKoM [8].

MexaHi3M MiJBUIIEHHS BHYTPIITHHOOY-
Horo Tucky (BOT) nos'sa3anuii i3 npomideparri-
€10 HEOBACKYIISIPHOT TKAaHMHH Ta YTBOPEHHSIM
¢biObpoBackymsipHUX MeMOpaH HaJ TpaOeKyIsip-
HOIO CiTKOI0. B pe3ynbrari, Bucokuit BOT Brutm-
Ba€ Ha KPOBOTIOCTaYaHHs 30pPOBOTO HEPBA Ta BH-
KJIMKa€ HE3BOPOTHY BTpaty 30py [6].

VY nmoganbmioMy BHACTIIOK CKOPOYECHHS
¢biOpoBackynsipHUX MeMOpaH Bi0yBaeTbCs 3a-
KpPUTTS KyTa NepeaHboi kamepu oka [5]. Takum
YUHOM, BIJTIK BOJISTHUCTOI BOJIOTH OJIOKY€ETHCS,
110 MTPU3BOUTH J0 3HAYHOTO MigBuieHass BOT
Ta PO3BUTKY OOJBOBOTO CHHPOMY.

Ha nmanuit MOMeHT cTparerisi JIiKyBaHHS
HBI' ocratouno Hey3rompkeHa, a e(heKTHBHICTb
(binpTparifHoi Xipyprii 4acto He3a10BLIbHA [7].

Onmiero 3 mpuunH HeBay xipyprii HBI'
€ 3apoIleHHs (PUTBTPAIlIfHUX IUISIXIB y 3B'SI3KY
3 MiIBUIIEHOO (PiOPOIIaCTHYHOIO AaKTUBHICTIO
1 yTBOPEHHSM HEOBACKYJISIpPHIX MEMOpaH B KyTi
nepeaHLo1 KaMepu oka. [HTpaormepariiitHa Kpo-
BOTEYA 1 Mmicisionepariiina rioema Takox € Bax-
TMBUMHU (pakTOpamMH pU3MKY HEBIadi oreparii
¢inpTpyrouoro Tumy [7].

[Tepenomnepariiitia miroToBKa y BUTIISI T
iHTpaBiTpeansHOi iH'ek1il anTu-VEGF Onokye
BuBUTbHEHHS VEGF, 1110 CITyTYye€ SIK TOTIOMI>XKHUHT
meton B tepamii HBI' Ta 3a6e3neuye ycminHy
peanizallito aHTUTIIAyKOMHOI orepartii [9].

Takox HEMae JaHUX NIPO JUHAMIKY KOH-
nenrpauii VEGF y Bono3i nepeanboi kamepu
miciist iHTpaBiTpeanbHuX iHeki antu-VEGF y
pa3i HBI.

Mera poOOTH: BUBUUTH TUHAMIKY KOH-
HEHTpALlii eHI0TeTIAIEHOTO (PAaKTOPy POCTY CYIIH
Hicis IHTpaBITpeaTbHUX THEKIH paHidizymaly i
nociuinuty BruuB aHTH-VEGF tepamii Ha pe-
3yJIBTaTH XipyprivyHOro JTiKyBaHHs BropruHHOi HBI

MarepiaJ i MmeToau
[IpocrnexTHBHE HEPaHIOMi30BaHE KOTOPTHE J10-
CJIIJDKEHHS OYJI0 MPOBE/ICHE 3T1THO 3 TPOTOKO-

nom Komitety 3 eTuku JIbBIBCHKOTO HalliOHAIb-
HOTO MeauuHoro yHiBepcutery Ne 7 Binm 26.10
2020 p. 1 BIAIOBIIAIO MOIOXKEHHSIM [ €1bCIHCH-
KOi JeKyapartii.

VYei narienTH, mo Opajiu y4acThb y Kili-
HIYHUX JTOCIHIPKEHHSIX, Oy/IM MiJ HAIIUM CIIO-
CTEpPEKEHHSM Ta JIIKYBaHHAM Ha KIIIHIYHUX 0a-
3ax kageapu opransmonorii PITIO - y meany-
Hux neHtrpax "Oculus" Ta "Lviv Medical
Center". Ilamienramu Oyna mignucana iHpopmo-
BaHA 3r0/1a Ha MPOBENICHHS 00CTEKEHHSI, JIIKYBaH-
Hs, OTIEPATUBHOTO BTPYYaHHS Ta 3a00py BOIS-
HHCTOI BOJIOTY B XOJIi OTIEPaTHBHOTO BTPYYAHHSI.

Kpurepii BKIIOYEHHS: XBOPIi 3 HEKOMITCH-
coBanoto HBI" Ha MakcuManbHiH TiMOTEH3UBHIN
Teparnii a6o 3 HekomreHcoBaHoro HBI Ha He-
MaKCUMaJTbHIH TIMIOTCH3UBHIN Teparnii y 3B'sI3Ky
3 HEMEPEHOCHUMICTIO MEBHUX TIMOTCH3UBHHUX
npenapartiB kpamens Ha IpyHTi [1JIP Ta OLIBC
abo 11 riIoK.

Kpurepii BUKITIFOUEHHS: TTAIII€HTH MTICIIS TTO-
NepeIHIX aHTUITIAYKOMHUX Oflepariiii abo TpaHc-
CKJIEPANTbHOT IIUKIIOKOATYJIALI] Ta MAIli€HTH 3
HEKOMIICHCOBAHUM TIEPeOIroM IyKpoBOTO JTiabeTy.

[Tig HaIM JTiKYBaHHSIM 1 CTIO CTEPEIKEH-
HSIM 3HaXoAmIIocs 25 nartienTis (25 ogeii) 3 HBI,
IPOOTIEPOBAHUX Y 3B'SI3KY 3 HEKOMIICHCAILII€I0
(6impre 26 MM pr.cT.) BOT Ha MakcuManbHIH
rinoren3uBHil Tepamii. [TokazoM 10 omeparrii
¢binbTpyrodoro Ty Oyiia TAKOK HEKOMITEHCAIist
BOT y pasi 3acTocyBaHHS HEMaKCHUMaJIbHOT
TMOTeH3UBHOI Teparlii y 3B'sI3Ky 3 HETIEPEHOCH-
MICTIO JICSIKUX TIMOTEH3UBHUX MPETapariB.

Jlnist miABMIIIEHHST JOCTOBIPHOCTI OTPH-
MaHHX PE3yNBTaTIB JJIS TOCIIPKEHHS BPaXOBy-
BAJIOCH TUTBKU OJIHE OKO KO)KHOTO TMAIli€HTA.

CepenHiii BiK XBOpPHX CTaHOBUB
64,4+11,2 pokiB, yonoBikiB Oyro 13, xxiHOK - 12.
[Mpuunnoro HBI B 21 Bunaakax Oyna [1/IP 1B 4
Bunajikax - OLIBC abo 1i riku. Jliabet nepiioro
THITY 1IarHOCTOBAHO Y 8 MAIli€HTIB 1 APYTOro TH-
ny - y 13 marieHris.

YciM XBOpHUM MPOBOAMIIACS BI30OMETPIs 3
MaKCHMaJIbHOIO KOPEKIIi€10, TOHOMETpist 32 Mak-
JTAKOBUM, OOCTEKEHHS TIEPETHHOTO BiIILTY OKa
1 OYHOTO JTHA 3 JOMOMOTOI0 IIITMHHOL JIAMITH 1
mmpokokyToBoi JiH3u (Volk Digital Wide Field,
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USA), roHI0CKOMisl 3 JONIOMOTO0 TPUI3EPKah-
noi nin3u [onpamana (Volk Optical, USA).

[Tpu GioMiKkpoCKOMii MepeHBOTO BiILTY
OKa 'y 25 BHIaJIKax BiIMiueHa HEOBACKYIISIPU3a-
1151 3IHUYHOTO Kparo paixyxku. [ Ipu roniockormii
y 20 Bumajakax 3 25 BUSBICHO HEOBACKYISIPHI
MeMOpaHH B KyTi IEpeIHbOI KaMepH 1 B 2 BH-
majKax 3 25 BUSABJIEHO T'OHIOCUHEXI].

J1o moyaTKy AOCIiKeHHS TAaHPETUHAITb-
Ha KoaryJsiis ciTKiBku y xBopux 3 [1JIP abo 5o-
KajibHa (orokoarymsuis y xsopux 3 OLIBC abo
ii TLJTOK MpoBeieHa yciM 25 marieHTaM Ha 25 odax
B XO/Ii JTIKyBaHHSI OCHOBHOTO 3aXBOPIOBAHHSL.

Jo nouarky nocnimkenus 3BE, sk ca-
MOCTIIHY omepallito Oyio MpoBeeHo y 3 ouax 3
21 3 mpuBony I1/IP, a y komGinamii 3 @EK+IOJI
y 2 ouax 3 21.

[TarieHTaM MPOBOIMIIM AHTHUITIAYKOMHI
omeparii QiIBTPYIOYOTO TUIY, @ CaMe - CHHO-
crpabexynoexromito (CTE) y namiii mogudika-
ii abo imruranramnito MiHi-ryaty EXPRESS)
[7]. CTE npoBeneno y 18 Bumankax 3 25. Im-
rutanTaniro MiHi-mynty Ex-PRESS y 7 Bunag-
Kax 3 25.

CTE six caMOCTiifHy omepariiro mpoBen
B 13 Bumankax 3 18, B Tomy uncoi Ha 2 aptuda-
KIYHUX o4yax 1 B KoMOiHamii 3 hakoeMynbcudi-
KaI[i€r0 KaTapaKkTH Ta IMIUIAHTAIII€I0 IHTPAOKY-
nsiproi niu3u (PEK + 10J1) - B 5 Bumagkax 3 18.
ImmnanTariro mini-ryHTy EX-PRESS sk camoc-
TiHY omepariiro IpoBeNd B 5 BUMAIKax 3 7 1 B
xkombOinanii 3 @EK + IOJI - B 2 Bumajkax 3 7.

3a 5-7 nHiB 10 onepartii IpOBOAMIH iH-
TpaBiTpeanbHy iH'ekuito Jlynenricy B no3i 0,5
mr (Ranibizumab, HoBapric ®@apma Illteiin AT,
[IBeiinapist) 3 METOIO MOTEPEKEHHSI TeMopa-
TYHUX yCKJIAJHEHb IiJl Yac omepauii Ta as
MiBUIICHHS €(DEKTHUBHOCTI orepartii GpiasTpy-
F0UOTO THITY.

[HTpaBiTpeanbHy iH'€K1Iit0 KOMOIHYBaJIN
3 pOTiIBKOBUM MaparieHTe30M. PoriBkoBwii nmapa-
[IEHTE3 TPOBOIWIHN 3 MeToro 3HIKeHHs BOT i
3a00py BOJSHUCTOI BOJIOTH. 3a0ip BOIASHUCTOI
BoJI0TH B 00'eMi 0,1 MJT IPOBOAMIIH 1HCYIIIHOBUM
IITTPUIIOM JJTs1 BU3Ha4YeHHs KoHIeHTpaiii VEGF
y BOJIO31 ITEPEIHBOI KAMEPH JI0 IHTPAOKYIISIPHOTO
BBeJIcHHS PaHimizyma0y.

3a0ip BOASIHUCTOI BOJIOTH JIJIsI BA3HAYCH-
Hs koHueHTpanii VEGF micnst iHTpaokynsapHOi
in'exuii antu-VEGF npoBogwim B Xo/i aHTH-
IIayKOMHOI omeparlii yepe3 poriBKOBHI mapa-
I[IEHTE3 Tepe/] BBEACHHSM B TIEPETHIO KaMepy OKa
BICKOEJIACTHUKIB.

I3 MeTOr0 BU3HaYCHHS €(PEKTUBHOCTI 1H-
TpPaoOKyJsIpHUX iHEKNiH Panibizymaly y pasi
HBI" mpoBonunocsi BU3HaYCHHSI KOHIICHTpAIIil
VEGF y Bo031 iepeHpoi kKaMmepu y XBOpUX 3
ITAP , ane 6e3 HBI - rpyna konTposo. Lo rpy-
my ckianu 20 narientis (20 oueit) 3 [T1/IP, koHT-
PHM IIPOBOIMIIM KOMOIHOBaHE XipypriuHe BTpY-
yanHs y surisiai @EK + 10J1 ta 3akputoi BiT-
pexromii (3BE). 3 meToro mpurHiueHHst HeoBac-
KyJSIpH3allii paif{yKKH 1 KyTa nepeIHbo1 KaMepu
oka yciMm 20 marieHTam 3a 5-7 mHIB 10 omepa-
TUBHOTO BTPYYaHHsI IPOBOMIIMCS IHTPAOKYIISAP-
Hi iH'exii 0,5 mr Pani6izyma0y.

3a0ip BoastHUCTO1 BOJIOTH B 00'emi 0,1 mut
B KOHTPOJIBHUH I'PyTIi POBOIMIIM B XOIi OTIepa-
TUBHOTO BTPYYaHHS ITiJ] 9ac MPOBEICHHS POTiB-
KOBOTO Maparienrtesy, nependauenoro npu GEK.

[TicrstomepartiiiHi OIS MMiCHsI OTIepartiif
¢binbTpyrouoro TUIY NMpoBOAWIM HA 1-if Ta 7-i
mHi , gepe3 1, 3, 6,9 1 12 micsiiiB, 3a moTpedH -
perynspHinie. MiHiMaJIbHHUN 9ac CIIOCTEPEKEH-
Hs 12 MicsI[iB, MAKCUMAJIbHUM - 24 MiCSIII.

EdexTuBHICTS IPOBEIEHOTO XipyPrivHO-
ro JIIKYBaHHS OIIHIOBAJIM 32 KIJIBKICTIO Ta Xa-
paxKTepoM OIepalifHuX yCKIaJAHeHb, (PyHKIIis-
MU OKa, TIMMOTeH3UBHUM €(EKTOM OTepariil 3
ypaxyBaHHSM KiTBKOCTI TIIIOTEH3UBHUX TIpeTia-
pariB. Ycmix onepauii y pa3i 3umxensst BOT no
26 MM pT.CT. 1 HIXKYE O€3 3aCTOCYBaHHS TiIo-
TEH3UBHUX IpeTapariB BU3HAYAETHCS K abCo-
JFOTHUH, a y pa3i 3HmwkeHHs BOT 10 26 MM pr.CT.
1 HIDKYE 3 3aCTOCYBaHHSIM TIOTEH3UBHUX Ipe-
mapariB - SK BiIHOCHUWH. BiaMiuanu KiTbKiCTh
riIOTeH3UBHUX NpEnapaTiB, SKi 3aCTOCOBYBAJIN
MAI€HTH JI0 OTepallii Ta B MmicIsionepaiiHomy
nepioni. Ta B mporeci crocTepexeHHs MPOBO-
JIVIT KOPEKIIiIO TIMOTeH3UBHOT Teparii.

EdexruBnicts antu-VEGF Teparmii orri-
HIOBAJIH 10 PeIYKIlii HOBOYTBOPEHHUX CYAMH paii-
TYXKKH 1 KyTa MepeIHhOI KaMepH OKa Ta JuHa-
Mmikoro koHneHTpaiii VEGF y Bono3i mepeaaboi
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KaMepy y TIOPIBHSIHHI 3 KOHTPOJIEM.

BusHadgeHHs BMICTY (hakTopa poCcTy €HI0-
tenito cyauH (VEGF) npoBomwm y Boo3i mepe-
HBOI KaMepH OKa JTFOIIHHI METOIOM TBEpAO(a3HOTO
iMyHO(EpPMEHTHOTO aHai3y 3 BUKOPUCTAHHIM
HA0OpY peareHTIB ISl BU3HAUYCHHS KOHIICHTPAIlil
VEGF nwoguau "Human VEGF (vascular
endothelial cell growth factor) ELISA Kit"
(Bupobnuk Wuhan Fine Biotech Co. Ltd, Kuraif).

Ha nepenananitnaaomy erari y Jiabopa-
Topii poOwu, 110 OyIn 3a0paHi y MaIieHTiB B X011
orepariii Ta 30epiranucs nmpu Temmeparypi - 800
C po3MopoKyBany Ta 11eHTH(IKYBaIH BiIIO-
BIZTHO JIO MTPOTOKOJIY Ta MapKyBaHHS.

AHaJti3 MPOBOJIVIIH 3T1THO 3 IHCTPYKITI€IO
10 Habopy peareHTiB (ipMHU-BUPOOHUKA.

[IpuHuun metony. MeTon BU3HAYECHHS
VEGF 3acHoBaHMii Ha TpHCTaAiifHOMY '"CEeHI-
Biu"-BapiaHTi TBepaO(a3HOTO IMyHODEPMEHT-
HOTO aHaji3y 3 BUKOPUCTAHHIM MOHO- Ta TIOJi-
KJIOHATLHUX aHTUTLI, cienudivanx 10 VEGF
JFOTHH.

Ha mepmriii crazxii anamizy craHgapTu
(xamOpyBanbHi 3pa3Ku, IO MICTITH BiJJOMi KOH-
nentpauii VEGF) Ta nocmipkyBaHi i KOHTpOJIbHI
3pa3Ku iHKyOyBaIM 3 COpPOOBAaHUMU Ha BHYTPIllI-
Hilf TOBEPXHI JIYHOK ITOJIiCTHPOIBHOTO IJIaHIIIe-
Ta IMMOO1TI30BaHUMH MOHOKJIOHATbHIMU aHTH-
titamu 10 VEGF. HasBauit y 3pa3zkax VEGF
3B'I3yBaBCS 3 IMMOOLUTI30BaHUMHU AHTUTIIAMH.
Henogs'sa3annii Marepian BUAamsm 2-KpaTHUM
BIIMUBAHHSIM.

Ha npyriit cranii 38's3anuit VEGF nipu
iHKyOarii B3aemoisiB 3 kKoH'torarom Ne 1 (rmorti-
kioHaNbHI anTtutina 10 VEGF nronunau 3 6iotu-
HOM). He3B's13aHi KoMIOHeHTH piakoi (a3u BH-
TSI 3-KpaTHUM BiJIMUBaHHSIM.

Ha Tperiii cranii 38's3aHuii KOH'Forat No
1 mpu iHKyOarii B3aeMoisiB 3 KOH'ForatoM Ne 2
(cTpernTaBifiH 3 IEPOKCHAA3010 XpoHY ). HesB's-
3aHi KOMIIOHEHTH BUAAISUIN S-KPaTHUM B1JIMH-
BaHHSM 1 BUIAJISITH CITIIM P1HH.

KinbkicTh KOH'TOTATy, 10 3B'S3aBCSI, BH-
3HaYaJIH KOJHOPOBOIO PEAKIIIEI0 3 BUKOPHCTAH-
HSIM CyOCTpaTy MepOKCUAA3H XPOHY - IIEPEKUCY
BOJTHIO T4 XPOMOTEHY - T€TpaMeTUIOCH3UINHY.
Peaxi1ito 3ynuHsIIM TOAABAHHSIM CTOII-PEAreHTY

1 BUMIpIOBAJIM ONTHYHY IIIJIBHICTH PO3YMHIB Y
JyHKaxX Ha CHEKTPO(POTOMETPi BEPTUKATHHOTO
CKaHyBaHHS (MIKpOIUIAHIICTHUH iMyHO(eEp-
MeHTHUH aHamizarop "Stat Fax 2100", CIIIA)
IIpH IBOXBHJILOBOMY PEXHMi (OCHOBHA JIOBKHUHA
xBuTi 450 HM, JOBXWHA XBUIII MTOPiBHSIHHS 630
HM). [HTEHCHBHICTH KOJBOPOBOTO 3a0apBIICHHS
nponopuiiina konuenTpanii VEGF, sxuit mic-
TUTHCA y 3pa3ky. Konnenrpanito VEGF Bu3zHa-
YaJy 3a KaJaiopyBaIbHUM rpadikoM 3aJIeKHOCTI
3HAYEHHS ONTHUYHOI IUTLHOCTI BiJ] KOHIICHTPALII |
VEGF y kanibpyBanpauX 3pa3kax. Pesymbrar
BUMIPIOBaHHS BUPAXKAIH Y IIT/MIL.

CraricTHUHMIA aHaJ3 OTPUMAHUX JaHUX
IPOBOAMIIN 3 BUKOPUCTAHHSM KOMII'IOTEPHOT
nporpamu MS Excel. Pe3ynsratu qocmimkeHHs
MPEJICTABJICHI Y BHIVISIAI CEPEIHBOTO apudMe-
THUYHOTO Ta CTAaHAApPTHOTO BigxmieHHs (M+Sd).
J1nst BU3HAaUEHHS BIpOT1AHOCTI pO301XKHOCTEH ()
MOKA3HUKIB 3QJIEKHUX TPYII, OyJI0 3aCTOCOBAHO
t-kpurepiit CThIOACHTA IS MTOB'SI3aHUX CYKYII-
HocTed. JIOCTOBIpHOIO BBa)kamacs pi3HHI
p<0,05. I3 MmeTor0 cTaTUCTHYHOT 0OPOOKH TTOKa3-
HUKIB TOCTPOTH 30Dy JECATKOBI 3HAYECHHS Tie-
peBezeHi B 3HadeHHsS] LogMar.

Pe3yabraru

XKomgHuxX ycKIaJHEHb MIiCHs IHTPAOKYISIPHUX
iH'ek11i# panibi3ymMaly y 25 marieHTiB JOCITIKY-
BaHOI rpyn# Ta y 20 maiieHTiB KOHTPOIBHOI IPy-
T MU HE CIIOCTEPITalIu.

UYepes 3-5 aHIB micis iHTPAOKYISPHUX
iH'ek1ii paHibizymaly criocTepiranacst 4acTKOBa
(20) abo oBHA (5) peayKIIisi HOBOYTBOPEHHX CY-
JuH paiinyxku (Puc. 1,2 ) Ta kyTa nepeaHboi
KaMepu OKa.

YckilalHeHb B XOJI aHTUTIAYKOMHHUX
orepariiii He OyIo.

VY micnsionepatiitHoMy mepiofi rioToHis
1 MiJIKa MepeaHs Kamepa BHACHIIOK HaJAMIpHOI
¢inpTpanii BinmiveHa B 3 Bunankax 3 18 micis
CTE. I'ipema Bucororo 10 3 MM BijMiueHa B 3
Bunaakax 3 18 micns CTE i B 1 Bunaaky 3 7 -
micns immanTanii MiHi-myaty EXPRESS. O3-
HaK¥ MiCJIIONEePAIifHOTO IpUIOIUKIITY BiMi-
yeno B 3 Bunaakax 3 18 miciss CTE 1B 2 Bunaakax
37 micns imrutanTartii Migi-irynty EXPRESS. Bin-

Clinical medicine

39

Kniniuna meouyuna



JIvsiecoxuit meouunuii uaconuc 2024. T. 30. Ne 1-2
Acta Medica Leopoliensia 2024;30(1-2)

ISSN 1029 - 4244 (Print)
eISSN 2415-3303 (Online)

Puc. 1
Heosackynspusayis paiidyscku y nayienma 3 HBI™ 0o
[HMPAOKYNAPHO20 86€0eHHsl pAHIOIZyMabdy (Cmpinkow
NO3HAYEHO HOBOYMBOPEHT CYOUHU PallOyHCKU)

HOBJICHHS CEpPEIHBOI INTIMOMHY MEPETHBOT Kame-
PH, PO3CMOKTYBaHHS T'i(peMH 1 SHUKHEHHSI SIBUIL]
IpUIOIMKIIITY BiZOyBaIoCs B MeXax 7 JHIB ITic-
JIs oTiepartii.

[ToBTOpHI aHTUTIIAYKOMHI oniepariii Oymnu
MPOBEJICHI B TEPMiH MOHAJ 6 MICSIIB y 2 BH-
nazkax 3 18 micns CTE.

BOT micnst niKyBaHHS CYTT€EBO 1 JOCTO-
BIPHO 3HM3MBCS B YCiX mamieHTiB. Jlo moyarky
nikyBanHa BOT y BciXx XBOpHX CTaHOBHB
30,245,8 MM PT.CT., a TTICJISI OTIEPATUBHOTO BTPY-
qaHHs 9epe3 7 aHiB - 17,3+3,8 mm pr.ct. BOT
at00 302

29,00

T)

27,00

~o
Ul

Pieens BOT (MM pTc
[ ]
(98]

19,16

Puc. 2
Hosna pedykyis HOBOYMBEOPEeHUX CYOUH PALLOYHCKU Y
nayienma 3 HBI nicisi inmpaokynapHozo eeeders
panibizymaby
3Hu3uBCcs Ha 47,2%.

VY Binmanenomy mepioai yepes 12 wic.
miciist anTuriaykoMHoi onepanii BOT ctaHoBUB
19,742,2 mm pr.ct. Uepes 24 mic. BOT cranoBUB
B cepeiHboMy 19,9+4,6 MM pT CT.

Junamika piBasg BOT y nocnimpkyBaHiii
TpyIIi 10 omeparii Ta B pi3Hi TEPMIHH Y MiCHs-
oriepaliiHoOMy IepioJii MpeicTapieHa Ha Tpa-
¢iky (Puc. 3).

KinpKicTh TiMOTEH3WBHUX TpENaparis,
SIK1 3aCTOCOBYBAJIN yCi MAIlI€EHTH JI0 OTIEPATHB-
HOTO BTPYYaHHS B CEpEJHbOMY CTAaHOBHJA

2028 198 19y 0 quo

Tepminu cnocTepekeHHA

Puc. 3
Junamika piens GHymMpiuHb00UHO20 MUCKY (MM pm. cm.) y docaiodxcysanii epyni nayienmie 3 HBI™ 0o onepayii ma ¢
PI3HI mepMIHU NICIs NPOBEOEHO20 XiPYP2IUHO20 JIIKY8AHHS
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2,4+1,0, a y micnsioniepariiiHoMy mepiofii uepes
1,3,6,9,12124 mic. - 1,2+0,5; 1,3+0,4; 1,3+0,4;
1,2+0,4 1 1,3+0,5; 0,8+0.,8, BignosinHo. KiabKi-
CTb TITOTEH3UBHUX MPEMNapariB Mepe;] onepaThB-
HUM BTPYYaHHSIM Ta Y MiCISONepaIiifHoMy Te-
piozi uepes 24 mic. 3MeHImMIach Ha 66,7 %.

CepenHs TOCTpOTA 30py Y JOCIIIKYBa-
Hill Tpyni namientiB 3 HBI' 1o omeparuBHoTrO
BTpy4aHHs crtaHoBwia 0,94+0,48 LogMar, a 'y
micisionepariitaomMy nepioi uepes 1, 3,6, 9, 12
ta 24 micsi - 0,93+0,48; 0,9140,45; 0,89+0,46;
0,88+0,45; 0,89+0,51 ta 0,88+0,56 LogMar Biz-
NOBIHO. Pi3HUII MiX cepeTHIMU ITOKa3HUKaMU
TOCTPOTH 30py J0 omepailii Ta yepe3 24 micsili
€ HenocroBipHOt (p=0,68). TakumM YUHOM Yy
OUTBIIIOCTI MAIIEHTIB BAANOCS 30eperTH BUXiJI-
HUH piBEHb TOCTPOTH 30DYy.

Jlo moyarky JiKyBaHHS KOHIIEHTpaIlis
VEGF y Bono3i nepeHb01 KaMepy CTAHOBHJIA B
cepenabomy 336,61+270,33 nir/mi, a gepes 5-7
IHIB e iH'ekii 47,86+12,27 nr/ma. Y KoHT-
POJBHIM rpymi Ha 5-7 1eHb michs iH'eKIii B ce-
penaboMy ctaHoBmia 54,78+18,56 nr/mi. Pi-
BeHb VEGF y BostHHCTIH BOJI031 IepeiHbOT Ka-
Mepu oKa (IIT/MJIT) y AOCIHIKYBaHii rpyri XBo-
pux 3 HBI" 10 Ta micist iHTpaokyasipHOT 1H'eKIil
panibizymaly Ta y KOHTPOJIBHIH TPyl XBOPHX 3
ITIP npencrasneno Ha rpadiky (Puc. 4).

400,00
350,00
300,00
250,00

- 200,00

_
=
~
—
= 150,00

100,00

50,00

336,61

KOHLEHTPALIIA VEGF ¥ BOAAHWCTIA BO.103I

0,00

Jlo paHi6izymady

Oo6roBopeHHs
HBI" BigHOCHTBCS 10 pedpakTepHUX TIAyKOM,
110 MTOB'SI3aHO 3 BTPATOIO MIIOTEH3UBHOTO e()eK-
Ty aHTUIJIAYKOMHUX OTIepaIliii BHACIIOK PeIly-
JIMBIB HEOBACKYJISIPU3AIIii pail{y»KKH Ta KyTa Ie-
penHboi kamepu oka. Lle oOymoBItOE Hecnpu-
STJIIMBHIA IPOTHO3 OTNlepaTHBHOTO BrpydanHs. Oc-
KIJIbKM HEOBACKYIISIPH3AIlis - 1I€ IepIIoYeprona
npuunHa po3BuTky HBI, iHTpaokynspHa iH'ek-
wis anti-VEGF npenaparis 3011b111y€ BiporiTHIiCTh
yCHiXy MOAIIBIIOI Xipyprii raykomu [8, 9].

3rigno 3 nocnimkenasmu R. C. Tripathi
Ta CII. y BOJSIHUCTIH BOJIO31 MAII€HTIB 3 pyOeo-
3oM Ha (oni HBI' BusBiIeHO BHIIUU piBEHBb
VEGF y nopiBHsHHI , 3 KoHTIeHTpalielo VEGF
y BOJISHUCTIH BOJIO31 TMAIIEHTIB 3 MIEPBUHHOIO
BIZIKPUTOKYTOBOIO I1aykomoro [10].

3navno nigsuiienni pisenb VEGF y Bo-
JUTHUCTIN BOJIO31 /IO TIOYATKY JIIKYBaHHS BKa3ye Ha
te, 110 VEGF € BaxsmBuM (akTtopom y maroreHesi
HeoBacKyspu3arii y namientis 3 HBI [11].

HoBoyTBOpeHi CyTMHH € BUCOKOTIPOHHK-
HUMH, 1 Oyno noBeneHo, mo VEGF, B cBoto uep-
T, IiIBUIIY€ IPOHUKHICTH HAsIBHOTO MiKPOIHP-
KyJIsITOpHOTO pycia. Lle mpu3BoauTs 10 3011b-
IICHHS! IPOHUKHEHHS MEJiaTopiB 3amajeHHs B
TKaHWHHU OoKa [12].

3menmienHs konueHtpainii VEGF y Bo-

47,86 54,78

Mica KoHTpOoJR

paHibizymady

JOCTAIAYBAHITPYIIH

Puc. 4

Cepeonitl pisenv VEGF y 600snucmitl 60103 nepednvoi kamepu oka (ne/mn) y 0ocuioxcysanit epyni xeopux 3 HBI™ 0o
ma nicis ihmpaokyIsapHol in'ekyii panioizymaby ma y KoHmponvHill epyni xeopux 3 I1/{P
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7031 TepeHbOT KaMepH CIpUsie peayKIlii Heo-
BACKYJISIpH3allii, 110 MPU3BOAUTH 10 3MEHIIICHHS
3araJibHOTO TPOolieCy TKaHUH oka [13].

Sawada O. Ta c11. y cBoeMy JI0CITIPKEHHI
Ticlisl IHTpaBiTpeasbHOI iH'eKIT OeBaM3ymaly
y TAII€HTIB 3 11a0€THYHOIO PETUHOTIATIEO BUSI-
BuiH, 1o koHneHtpamiss VEGF y BonsHucTuit
BOJIO31 CTAHOBMIIA B ceperHboMy 326+125 mr/mi
JI0 IHTPaBITPEaTLHOTO BBEJICHHS, a IiCIs 1H' €K1
OeBar3ymaly 3HH3IIACH 110 3 1414 rr/mi B ycix
ouax uepe3 7 AHIB MICHs 1H'EKITIT, IO CTAHOBUTH
npubimsHo B 10 pazis [14].

Harri pe3ynsrary 1oCiiKeHHS aHAJIOT14-
HO TTOKA3aJIH IIBHUJIKE Ta 3HAYHE 3HMKCHHS KOH-
nernrtpanii VEGF y Bcix marieHTiB T0CiKyBa-
Hoi rpymu. Konnenrparist VEGF y BogstHuCTHI
BOJIO31 CTAaHOBMIIA B cepeHbomMy 336,61+£270,33
T/MJI I0 IHTPaBITPEaTbHOTO BBEJICHHS, a TICIIs
iH'exknii panibizymady 3HHU3UIACH [0
47,86+12,27 nir/mit B ycix oyax yepe3 5-7 qHIB
micis iH'ekmii. OTKe, 3TiAHO 3 HAIIUMU TOCITI-
JokeHHssMU koHIeHTparliss VEGF micns in'exii
3HUKYETBCS J0 TAKOTo XK piBHSA, 5K 1 ipu [1JIP.

Agropu Yalvac I. S., Eksioglu U. Bkazy-
I0Th, 110 TipeMa € HAUMOMMPEHIINM YCKIa -
HEHHSIM IT1]T 9ac 1 micys onepamii GuIsTpyrodoro
tuny y nanieHTis 3 HBI' Ta moBigomisitoTs mpo
BUHHUKHEHHS Tihemu B cepenabomy y 8-20% Bu-
nazakis. [15].

YV Hamomy JOCHiKeHHI KUTBKICTh TeMO-
pariyHux yckianHeHb (ridema g0 3 M) Oyma
HEe3HayHOoIo 1 cranoBmia 16%. Pasom 3 tum ri-
¢dema B )KOTHOMY BUTIAJIKy HE BUMaraia J10/1aT-
KOBOTO XipypriyHOTO BTPYYaHHS 1 HE IPHUBOIAIIA
JI0 HE3BOPOTHOTO 3HMKEHHS 30DY.

3riiHO 3 HAYKOBUMH TBEPHKEHHIMH, JISI
Kkpamoro po3yminas edexry antu-VEGF mpe-
napaTiB y MaIi€HTiB, SKUM IPOBOAATH Xipyprid-
HE JIIKyBaHHS TJIayKOMH, TIOTPiOHI JONATKOBI J10-
Ka3u o0 Bukopucranus inridiropis VEGF amst
3ano0iranHs MicisonepaniiHoi aHTi0reHHOT Ta
¢$i106poOIacTHYHOT aKTUBHOCTI, III0 HACAMITEPEI,
MOB's13aHe 31 3apOIEHHAM (PUIBTPALIHHUX LIS~
XiB y paHHBOMY a00 BiJIaJIeHOMY TicIsionepa-
iHUX nepiogax [16].

Pesynbraru, oTpuMaHi HaMH, TOKa3yIOTh
BUCOKY €(DeKTUBHICTh BUKOPHCTAHHS iHT101TOPIB

VEGF a5 nonepemkenns (hopMyBaHHs HEOBAC-
KYJSIpHHX MEMOpaH B TUISHHIN C(hOPMOBaHUX B
XOJIi OTIEPaTUBHOTO BTPyUYaHHs (iUIBTpaLliiHIX
nuiaxiB. OCKITBKY MOBTOPHI aHTUTIIAYKOMHI
orepartii OyJu MpoBeIeH] B TEPMiH MTOHA 6 Mi-
caiB yuire y 2 sunaakax 3 18 micis CTE.

BucHoBku

1. KonnenTrpaiist eHI0TeTialbHOTO (HAKTOPY
pPOCTY CyAMH y BOJIO31 TIepeHbOi KaMepH OKa
ICIISI IHTpaBiTpeaThbHUX IHEKIH paHiOi3yMaly
3HAYHO 3HUIKYETHCSA: B CEPEIHBOMY BilI
336,61+270,33 rir/mut mo 47,86+12,27 rir/mit ge-
pe3 5-7 nHiB micns iH'ekuii. Y rpymi mamieHTiB 3
[T/IPIT 6e3 HBI" koHIIEHTpaIlis €HI0TEaTbHOTO
(dakTopy pOCTy CY[IUH MICIIS IHTPaBITPEATbHUX
iH'exiii paHibi3ymaly Ha 5-7 1eHb B CepeHbO-
My ctaHoBuia 54,78+18,56 mr/mut .

2. Autu-VEGEF Tepartisi € epeKTUBHUM METOIOM
NPUTHIYCHHST HEOBACKYJSpH3allii pailIyXKu i
KyTa IepeIHb01 KaMepH oka (depe3 3-5 JIHiB 1mic-
51 IHTPAOKYIISIPHUX 1H'€KIIN paHiOi3ymaly cro-
cTepiranacs yactkosa (20 Buma ikis 3 25) abo 1mos-
Ha (5 BUMAAKIB 3 25) pemyKiis HOBOYTBOPEHUX
CYIMH paiTy>KKH Ta KyTa MepeaHbOi KAMEPH OKa).
3. KomGinanist Autu-VEGF teparmii Ta onepariit
(GUTBTPYIOYOTO TUITY AO3BOJISIOTH TOCSTTH 3HH-
s)kennss BOT na 47,2%, xomnencaiii BOT B
96,8% BHUIMAKIB, SMEHIIUTH KUTbKICTh BUKOPHC-
TaHHS TITOTCH3UBHUX Kparelb y BiIAICHOMY
micisionepariifnoMy nepioai yepe3 24 mic. Ha
66,7% 1 HEe JOMYCTUTU 3HAYHOTO 3HUKEHHS
roCTpoTH 30py B 88,2% BUIAIKIB.

Bnecok koxcnozo asmopa ¢ pooomy:
Hosunpkuii 1.51.: po3poOka KoHIIEMIIii, TPOEK-
TYBaHHSI, aHAJTI3 IAaHUX Ta IT1JTOTOBKA PYKOTIHCY.
Cunopuyk Y.I1.: po3poOka KOHIIeMIIii, TPOEKTY-
BaHHSI, 301p JaHUX Ta TPOBEACHHS 10 CIIHKEHHS,
IHTepIIpeTaIllisi TaHuX, HATUCAHHS PYKOITUCY.
Yci aBTOpH poaHai3yBajin pe3yabTaTH
Ta TIOTOJIMJIA KIHIIEBHI BapiaHT PYKOIIHCY.
BixMoBH BiJT BiAIIOBIAIBHOCTI: BUCIIOB-
JIeH1 y ToaHii CTaTTi yMKH € HAIIMMH BIIACHH-
M, 8 He O(IITIHIMU TTO3UITISIMH YCTAHOBH Ur (DOH]TY.
JIicepena niompumku: BiJICyTHI.
Jlexnapauyia npo konghnikm inmepecie: aBTopy 3a-
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CBITUYIOTb TPO BiZICYTHICTH KOH(ITIKTY iHTEpECiB
(pinaHCOBUX, TEPCOHAIBHUX, MPOpECIHNX Ta
IHINMX 1HTEpecCiB), sKi O MOIIM BIUIMHYTH Ha 1X
IyMKY CTOCOBHO INpEIMETy 4Yd MaTepiais,
OITMCaHMUX Ta OOTOBOPEHUX B IAHOMY PYKOIIHCY.

Yuacnuku oocnioscenna: nocnimxeHHs npoBo-

JITOCS 3a y4acTio Jronei. JlocmimkeHas 0yiIo
CXBaJICHO MiCLIEBUM KOMITETOM 3 O10€THKH. Yci
NaIi€HTH MiANUcany iHPOPMOBaHY 3T0o1y Ha
y4acTh y AociipKkeHHs. JlociimkenHs Oyro mpo-
BeJIeHO 3TiHO 3 [ enbCciHChKOIO ieknapartieto. J[o
IIOT'O JTOCTIKEHHS TBAPWHH HE OYITH BKITIOUEHI.

THE ROLE OF ANTI-VEGF THERAPY IN IMPROVING THE EFFICACY OF SURGICAL
TREATMENT OF SECONDARY NEOVASCULAR GLAUCOMA

Introduction

Neovascular glaucoma (NVGQG) is a refractory
glaucoma secondary to ischaemic retinal
diseases [1]. The most common causes of NVG
include proliferative diabetic retinopathy (PDR)
and central retinal vein occlusion (CRVO) or its
branches [2].

Retinal ischaemia leads to the formation
and release of vascular endothelial growth factor
(VEGF) by retinal pigment epithelial cells,
Muller cells, astrocytes, etc [3].

VEGF promotes proliferation and
migration of vascular endothelial cells and
increases vascular permeability, resulting in
neovascularisation of the iris and anterior
chamber angle [4].

VEGEF plays a key role in the development
of IOP. According to a number of recent studies,
the concentration of VEGF in the aqueous
humour of the anterior chamber is significantly
higher in patients with NVG than in patients with
other types of glaucoma [8].

The mechanism of elevated IOP is related
to the proliferation of neovascular tissue and the
formation of fibrovascular membranes over the
trabecular meshwork. As a result, high IOP
affects the blood supply to the optic nerve and
causes irreversible vision loss [6].

Subsequently, the angle of the anterior
chamber closes due to the contraction of the
fibrovascular membranes [5]. This blocks the
outflow of aqueous humour, leading to a
significant increase in IOP and the development
of pain.

Currently, the treatment strategy for
NVG is not fully agreed and the effectiveness of
filtration surgery is often unsatisfactory [7].

One of the reasons for the failure of NVG

surgery is the overgrowth of filtration channels
due to increased fibroplastic activity and the
formation of neovascular membranes in the
anterior chamber angle. Intraoperative bleeding
and postoperative hyphema are also important
risk factors for failure of filtering surgery [7].

Preoperative preparation by intravitreal
injection of anti-VEGF blocks the release of
VEGEF, which serves as an adjunctive method in
the treatment of NVG and ensures the success
of antiglaucoma surgery [9].

There is also no data on the dynamics of
VEGF concentration in the anterior chamber fluid
after intravitreal anti-VEGF injections in NVG.

Aim. The research aims to study the
dynamics of vascular endothelial growth factor
concentration after intravitreal ranibizumab
injections and to investigate the effect of anti-
VEGEF therapy on the outcome of surgical
treatment of secondary NVG.

Material and Methods

The prospective, non-randomized cohort study was
conducted by the protocol approved by the Ethics
Committee of the Lviv National Medical
University No. 7 on 26/10/2020 and complied with
the provisions of the Declaration of Helsinki.

All patients enrolled in the clinical trials
were treated under our supervision at the clinical
sites of the Department of Ophthalmology of the
FPDO - "Oculus" and "Lviv Medical Centre".
Patients signed an informed consent for
examination, treatment, surgery and aqueous
humour sampling during surgery.

Inclusion criteria: patients with
uncompensated [OP on maximal antihypertensive
therapy or with uncompensated IOP on non-
maximal antihypertensive therapy due to
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intolerance to certain antihypertensive drops, due
to PDR and CRVO or its branches.

Exclusion criteria: patients after previous
antiglaucoma surgery or transscleral cyclocoagulation
and patients with uncompensated diabetes
mellitus.

We treated and observed 25 patients (25
eyes) with NVG who underwent surgery due to
IOP non-compensation (more than 26 mm Hg)
on maximal antihypertensive therapy.
Noncompensation of IOP on non-maximal
antihypertensive therapy due to intolerance to
certain antihypertensive drugs was also an
indication for filtering surgery.

To increase the reliability of the results, only
one eye of each patient was included in the study.

The mean age of the patients was 64.4+11.2
years, 13 men and 12 women. In 21 cases the cause
of NVG was PDR and in 4 cases - CRVO or its
branches. Type 1 diabetes was diagnosed in 8
patients and type 2 diabetes in 13 patients.

All patients underwent visometry with
maximal correction, Maklakov tonometry, slit-
lamp examination of the anterior segment and
fundus with a wide-angle lens (Volk Digital Wide
Field, USA), and gonioscopy with a three-mirror
Goldmann lens (Volk Optical, USA).

Biomicroscopy of the anterior segment
showed neovascularisation of the pupillary
margin of the iris in 25 cases. Gonioscopy
showed neovascular membranes in the anterior
chamber angle in 20 of 25 cases and synechiae
in 2 of 25 cases.

Prior to the study, all 25 patients in 25
eyes had received panretinal coagulation in
patients with DR or local photocoagulation in
patients with CRVO or its branches as part of
the treatment of the underlying disease.

Prior to the study, PPV was performed as a
stand-alone procedure for PDR in 3 of 21 eyes and
in combination with phaco+IOL in 2 of 21 eyes.

Patients underwent filtering antiglaucoma
surgery - trabeculectomy (TE in our modification
or implantation of the Ex-PRESS mini-shunt)
[7]. TE was performed in 18 out of 25 cases and
Ex-PRESS mini-shunt implantation in 7 out of
25 cases.

TE was performed as a stand-alone
procedure in 13 of 18 cases, including 2
pseudophakic eyes, and in combination with
phacoemulsification of cataract and intraocular
lens implantation (phaco +IOL) in 5 of 18 cases.
Implantation of the Ex-PRESS mini-shunt was
performed as a stand-alone procedure in 5 out
of 7 cases and in combination with phoco + IOL
in 2 out of 7 cases.

Intravitreal injection of Lucentis 0.5 mg
(ranibizumab, Novartis Pharma Stein AG,
Switzerland) was performed 5-7 days before
surgery to prevent haemorrhagic complications
during surgery and to increase the efficacy of
filtering surgery.

Intravitreal injection was combined with
corneal paracentesis. Corneal paracentesis was
performed to lower IOP and to obtain aqueous
humour. A volume of 0.1 ml aqueous humour
was collected with an insulin syringe to
determine the concentration of VEGF in the
aqueous humour of the anterior chamber before
intravitreal injection of ranimizumab.

Aqueous humour samples for
determination of VEGF concentration after
intravitreal injection of anti-VEGF were
obtained during antiglaucoma surgery by corneal
paracentesis before injection of viscoelastic into
the anterior chamber.

To determine the efficacy of intravitreal
ranibizumab in NVG, the concentration of VEGF
in the aqueous humour was measured in patients
with PDR but without NVG - control group. This
group consisted of 20 patients (20 eyes) with
PDR, while the control group underwent
combined surgery in the form of phaco + IOL
and PPV. To suppress neovascularization of the
iris and anterior chamber angle, all 20 patients
received intravitreal injections of 0.5 mg
ranibizumab 5-7 days before surgery.

In the control group, 0.1 ml of aqueous
humour was collected during surgery via the comeal
paracentesis required for phacoemulsification.

Postoperative examinations were
performed on days 1 and 7, after 1, 3, 6, 9 and
12 months, and more frequently if necessary. The
minimum follow-up period was 12 months and
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the maximum 24 months.

The effectiveness of the surgical
treatment was assessed by the number and type
of surgical complications, ocular function, and
the hypotensive effect of the surgery, taking into
account the amount of antihypertensive
medication. The success of surgery was defined
as absolute in the case of IOP reduction to 26
mm Hg and below without the use of
antihypertensive drugs, and relative in the case
of IOP reduction to 26 mm Hg and below with
the use of antihypertensive drugs. The number
of antihypertensive drugs used by the patients
before surgery and in the postoperative period
was recorded. The antihypertensive therapy was
adjusted during the observation period.

The efficacy of anti-VEGF therapy was
assessed by the reduction of newly formed iris
vessels and anterior chamber angle and the
dynamics of VEGF concentration in the anterior
chamber humour compared with the control.

The level of vascular endothelial growth
factor (VEGF) in the aqueous humour of the
anterior chamber was determined by enzyme-
linked immunosorbent assay using a reagent kit
to determine the concentration of human VEGF
'Human VEGF (vascular endothelial cell growth
factor) ELISA Kit' (manufactured by Wuhan Fine
Biotech Co. Ltd, China).

Atthe pre-analytical stage in the laboratory,
samples collected from patients during surgery and
stored at -80°C were thawed and identified
according to protocol and labelling.

The analysis was performed according
to the manufacturer's reagent kit instructions.

Principle of the method

The VEGF assay is based on a three-step
sandwich enzyme-linked immunosorbent assay
using mono- and polyclonal antibodies specific
for human VEGF.

In the first stage of the assay, standards
(calibration samples containing known
concentrations of VEGF), test and control
samples were incubated with immobilised
monoclonal antibodies to VEGF adsorbed to the
inner surface of the wells of the polystyrene

plate. VEGF present in the samples bound to the
immobilised antibodies. Unbound material was
removed by two washes.

In the second step, the bound VEGF
interacted with conjugate No. 1 (polyclonal
antibodies against human VEGF with biotin)
during incubation. Unbound components of the
liquid phase were removed by washing 3 times.
In the third step, the bound conjugate No. 1
interacted with conjugate No. 2 (streptavidin
with horseradish peroxidase) during incubation.
Unbound components were removed by washing
5 times and traces of liquid were removed.

The amount of conjugate bound was
determined by a colour reaction using the
horseradish peroxidase substrate, hydrogen
peroxide, and the chromogen, tetramethylbenzidine.

The reaction was stopped by the addition
of a stop reagent and the optical density of the
solutions in the wells was measured using a
vertical scanning spectrophotometer (Stat Fax
2100 microplate immunoassay analyser, USA)
in a dual wavelength mode (450 nm main
wavelength, 630 nm reference wavelength). The
intensity of the colour is proportional to the
concentration of VEGF in the sample. The
concentration of VEGF was determined from the
calibration curve of the dependence of the optical
density value on the concentration of VEGF in
the calibration samples. The results were
expressed in pg/ml.

Statistical analysis of the data was
performed using MS Excel. The results of the
study are presented as arithmetic mean and
standard deviation (M+Sd). To determine the
probability of differences (p) in the indicators
of the dependent groups, Student's t-test was used
for related populations. A difference of p<0.05
was considered significant. For statistical
processing of visual acuity, decimal values were
converted to LogMar values.

Results

We observed no complications after intravitreal
ranibizumab injections in 25 patients in the study
group and 20 patients in the control group.

At 3-5 days after intravitreal ranibizumab
injections, we observed partial (20) or complete
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Fig.] . Fig2

Neovascularisation of the iris in a patient with NVG Complete reduction of newly formed iris vessels in a
prior to intravitreal ranibizumab (newly formed iris patient with NVG after intravitreal ranibizumab
vessels are marked with an arrow) administration
(5) reduction of newly formed iris vessels (Fig. The average number of antihypertensive
1, 2) and anterior chamber angle. medications used by all patients before surgery was
There were no complications during the 2.4+1.0, and in the postoperative period after 1, 3,
antiglaucoma surgeries. 6,9, 12 and 24 months - 1.2+0.5, 1.3+0.4, 1.3+0.4,
In the postoperative period, hypotony and 1.2+0.4 and 1.3+0.5, 0.8+0.8, respectively. The
shallow anterior chamber due to excessive number of antihypertensive medications before
filtration were observed in 3 out of 18 cases after surgery and in the postoperative period at 24 months
TE. Hyphema up to 3 mm was observed in 3 of decreased by 66.7%.
18 cases after TE and in 1 of 7 cases after Ex- The mean visual acuity in the study group
PRESS mini-shunt implantation. Signs of of patients with NVG was 0.944+0.48 LogMar
postoperative iridocyclitis were observed in 3 before surgery and 0.93+0.48, 0.91+0.45,
of 18 cases after TE and in 2 of 7 cases after Ex- 0.89+0.46, 0.88+0.45,0.89+0.51 and 0.88+0.56
PRESS mini-shunt implantation. Restoration of LogMarat 1, 3, 6,9, 12 and 24 months postoperatively,
mean anterior chamber depth, resorption of respectively. The difference between preoperative
hyphema and resolution of iridocyclitis occurred and 24-month mean visual acuity was insignificant
within 7 days after surgery. (p=0.68). Thus, most patients were able to maintain
Repeated antiglaucoma surgery was their initial visual acuity.
performed more than 6 months after TE in 2 of The average concentration of VEGF in
18 cases. the aqueous humour was 336.61+270.33 pg/ml
IOP decreased significantly and reliably before treatment and 47.86+12.27 pg/ml 5-7 days
after treatment in all patients. Pre-treatment IOP after injection. In the control group, the average
in all patients was 30.2+5.8 mm Hg and after 7 level was 54.78+18.56 pg/ml on days 5-7 after
days of surgery IOP was 17.3+3.8 mm Hg. injection. The levels of VEGF in the aqueous
In the long term, 12 months after humour of the anterior chamber (pg/ml) in the
antiglaucoma surgery, the IOP was 19.7+£2.2 mm study group of patients with NVG before and
Hg. The mean IOP was 19.944.6 mm Hg. after intravitreal ranibizumab injection and in the

The graph (Fig. 3) shows the dynamics of control group of patients with PDR are shown
the IOP level in the study group before surgery and in the graph (Fig. 4).
at different times during the postoperative period.
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30,2

Terms of observation

Fig.3

Dynamics of intraocular pressure level (mm Hg) in the studied group of patients with NVG before surgery and at
different times after surgical treatment

Discussion

NVG is a refractory glaucoma associated with
the loss of the hypotensive effect of antiglaucoma
surgery due to recurrent neovascularisation of
the iris and anterior chamber angle. This leads
to an unfavourable prognosis for surgical
intervention. As neovascularisation is the
primary cause of NVG, intravitreal injection of
anti-VEGF drugs increases the likelihood of
success of subsequent glaucoma surgery [8, 9].
According to studies by R. C. Tripathi and

400,00
350,00
300,00

250,00

200,00

150,00

100,00

colleagues, higher levels of VEGF were found
in the aqueous humour of patients with rubeosis
associated with NVG compared to the
concentration of VEGF in the aqueous humour of
patients with primary open-angle glaucoma [10].
Significantly elevated levels of VEGF in
the aqueous humour before treatment indicate that
VEGEF is an important factor in the pathogenesis
of neovascularisation in patients with NVG [11].
Newly formed vessels are highly
permeable and VEGF has been shown to increase

50,00
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[ |
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Before ranibizumab  After ranibizumab
RESEARCH GROUPS

VEGF CONCENTRATION IN AQUEQUS HUMOR (rs/mt)

Fig 4

CONTROL

Mean VEGF levels in the aqueous humour of the anterior chamber (pg/ml) in the study group of patients with NVG
before and after intravitreal ranibizumab and in the control group of patients with PDR
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the permeability of the existing microcirculatory
bed. This leads to increased penetration of
inflammatory mediators into the ocular tissues [ 12].

Reducing the concentration of VEGF in
the aqueous humour of the anterior chamber
helps to reduce neovascularisation, leading to a
reduction in the inflammatory process of the
ocular tissues [13].

Sawada O. et al. found in their study that
after intravitreal injection of bevacizumab in
patients with diabetic retinopathy, the
concentration of VEGF in the aqueous humour
was on average 326+125 pg/ml before the
injection, and 7 days after the injection, it
decreased to 31414 pg/ml in all eyes, which is
approximately 10 times lower [14].

Our study results also showed a rapid and
significant decrease in VEGF levels in all
patients in the study group. The average aqueous
VEGF concentration before intravitreal injection
was 336.61£270.33 pg/ml, and after ranibizumab
injection, it decreased to 47.86+£12.27 pg/ml in
all eyes 5-7 days after injection. Thus, according
to our studies, the concentration of VEGF decreases
after injection to the same level as in PDR.

The authors Yalvac 1.S., Eksioglu U.
point out that hyphema is the most frequent
complication during and after filtering surgery
in patients with NVG and report the occurrence of
hyphema in an average of 8-20% of cases. [15].

In our study, the number of haemorrhagic
complications (hyphema up to 3 mm) was
insignificant and amounted to 16%. At the same
time, in no case did the hyphema require
additional surgical intervention and did not lead
to irreversible visual impairment.

According to scientific statements, for a
better understanding of the effect of anti-VEGF
drugs in patients undergoing glaucoma surgery,
additional evidence is needed on the use of
VEGF inhibitors to prevent postoperative
angiogenic and fibroblastic activity. This is
primarily associated with the overgrowth of
filtration pathways in the early or remote
postoperative period [16].

Our results demonstrate the high efficacy
of VEGF inhibitors in preventing the formation

of neovascular membranes in the area of
surgically created filtration channels. Repeated
antiglaucoma surgery for more than 6 months
was performed in only 2 of 18 cases after TE.

The contribution of each author to the work:
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Conclusions

1. The concentration of vascular endothelial
growth factor in the aqueous humour decreases
significantly after intravitreal injection of
ranibizumab: from a mean 0f336.61+£270.33 pg/
mlto47.86+£12.27 pg/ml 5-7 days after injection.
In the group of patients with PDR without NVG,
the average concentration of vascular endothelial
growth factor after intravitreal ranibizumab
injections on days 5-7 was 54.78+18.56 pg/ml.

2. Anti-VEGF therapy is an effective method to
suppress neovascularisation of the iris and
anterior chamber angle (3-5 days after
intravitreal injections of ranibizumab, partial (20
cases out of 25) or complete (5 cases out of 25)
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reduction of newly formed vessels of the iris and
anterior chamber angle was observed.

3. The combination of anti-VEGF therapy and
filtering surgery allows to reduce IOP by 47.2%,
to achieve IOP compensation in 96.8% of cases,
to reduce the number of hypotensive drops in
the long-term postoperative period after 24
months by 66.7% and to prevent a significant
decrease in visual acuity in 88.2% of cases.
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Pedepar Abstract

Tpanwetina eapsiuxka - 6ApmMoHeIbO3He 3AX60PIOGAHHSL 3 Trench fever is a bartonellosis disease with a transmissible
MPAHCMICUBHUM MEXAHIZMOM nepedaui 30YOHUKA 80UleI0 mechanism transmitted via a specific vector - the human
(Pedicullus humanis), manigpecmye panmoeum novam- body louse (Pediculus humanus), manifested by a sudden
KOM, NOBOPOMHOI 2aAPSUKOI0, CUNbHUMU OONSMU 8 JIUM- onset, relapsing fever, severe pain in the calf muscles,
KOBUX M '3aX, PACHUM MAKYI0-NANYTbOZHUM GUCUNIOM. and abundant maculopapular rash.

Merta. Busnauumu ingpecmoganicmos HacenieHts siK npe- Aim. The research aims to determine the infestation of
OUKMOP GUHUKHEHHS eni0eMIiYHUX YCKIAOHEHb, 3yMOsILe- the population as a predictor of the occurrence of
HUX MPAHWEUHOK 2aPs4KOI0, OYIHUMU GNIUE HA NOKA3- epidemic complications caused by trench fever and to
HUKU YPANCEHOCMI HACELeHHS COYIANbHUX YUHHUKIS, 3)- assess the impact of social factors resulting from the
MOBILEHUX POCIUCLKO-YKPAIHCHKOIO GIUIHOIO. Russo-Ukrainian war on population prevalence rates.
Marepiaa i meronu. Bukopucmano KomMnieKCHull eni- Material and Methods. A comprehensive epidemiological
0emiono2iynuti Mmemoo, 30ilCHEeHO ananiz OaHuUx oghiyi- method was employed, involving the analysis of official
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HOI cmamucmuku Wooo neouKyIbo3y, 0COOMUB0CmI OUHA-
MiKu i mepumopianvroeo po3nooiny ¢ 2021-2023 poxax,
oOnpayboB8aAHO NEPUIOONCcePed WoO00 MPaHUEIHOT 2apIuKU.
PesyawraTn. Tpanwerina eapsuxa € akmyanbHum eHoemiy-
HUM MPAHCMICUBHUM 30X80PIOBAHHAM 6 YKpaini. Busenenns
Cepono3UMUBHUX 0CIO Y 6CIX BIKOBUX SPYNax CeIOUUmb npo
cKpumuil enioemivHutl npoyec Ybo2o 3axe0pPIOGAHHS, d
MAKOoC NPo HeBIONOGIOHICMb CUCTEMU eNniOeMiONO2IUHO20
Haensady wooo GusiGIeHHs [ 00NIKY X6opux. 3pocmanms
NOKA3HUKIE NOWUPEHHS NEOUKYIbO3Y € HAUGUWUM 8
AOMIHICMPAMUBHUX MEPUMOPIAX I3 HAUOILIbULON
WIILHICMIO PO3CENEHHsL BHYMPIUHbO NEPEMIEHUX O0CiD.
OO6roBopeHHsI. [HmencusHicmy enioemiuHo20 npoyecy
Mpanwenoi eapauKu Kopenoe 3i coyianrbHo-eKOHOMi-
HUMU ROMPACITHHAMU MA GIIHAMU, WO CYNPOBOOICYIOMb-
€5l NOPYUEHHAMU YMOG HCUMMSL, 3VOONCIHHAM HACENEHHSI.
Aoanmayis 30yOHUKA 00 NOWIUPEHHSL BOUUAMU 20JI08U 3)-
MOBUNA 3MIHU KTIHIKO-eni0eMIONO2IYHUX XAPAKMEPUCTIUK
3aX680PI0OBAHHS.

BucHoBKH. Vkpaina € endemiunow wodo mpaHutetinol

eapsiuku. Y nepioo itiHU Mae 301UCHIOBAMUCS AKMUGHUL
sapianm enioemiono2iuHo20 Ha2usidy Oisi CBOEUACHO20 GU-
SA671€HHSL X6OPUX, 13 KOHIMPOJIEM YPAACEHOCHT NeOUKYIbO-
30M CYKYRHO20 HACENEeHHS.

Abpesiamypu:

MKX - misicnapoona kracughikayis xeopod,
JIHK - dezokcopubonykneinosa kucioma;
OOH - Opeanizayis 00'eOnanux Hayii;

TII - memn npupocmy,

11 - inmencuenuil nOKa3HuK;

BIJI - sipyc imynoodegiyumy nodunu;

CLIA - Cnonyyeni wmamu Amepuxu.

Beryn
Tpanieiina rapsiaka - roctpe iHpeKIiiHe TpaHc-
MiCUBHE 3aXBOPIOBAHHS, SIKE CIPUYUHSIE
Bartonella quintana, 30yTHUK SIKOTO TIEPEIAETH-
csl crienu(piYHIM BEKTOPOM - OJISKHOIO BOIIICIO
(Pedicullus humanis). 3aXBOpIOBaHHSI Ma€ pari-
TOBHI TIOYATOK, TOBOPOTHY TapsUKY, CyTPOBO-
JOKYETHCS] CHITbHUMU OOJISIMH B M'sI3aX HIT, psic-
HUM MaKyJI0-TIamyJI503HUM BUCHUIIOM. [CHY€ Be-
JIMKA KUTBKICTh CHHOHIMIB ITi€1 XBOPOOH: BOJIMH-
ChKa rapsiaka, OKOITHA rapsiika, S-JIeHHa rapsdka,
xBopoOa ['ica-BepHepa, TuxomMaHKa 3 ypaxeH-
HSIM TOMUJIKH Ta CTOITH; MOJITaBChKO-BallaXChKa,
Trench fever, Quintan fever, Wolhynian fever,
Irene fever; a 3a MKX-10 - "Tpanreiina rapsd-
ka" A79.0.

B icTopii JroncTBa BifiHH CYTIPOBOMIKY-
BaJINCS TSHKKUMH COIIaTbHO-€KOHOMIYHUMU
30UTKaMH 1 CTpaKJaHHAMH, Y TOMY YHUCIIi 32 pa-

statistics data on pediculosis, the dynamics and
geographical distribution characteristics for years 2021-
2023, and the processing of primary literature sources
regarding trench fever.

Results. Trench fever remains a relevant endemic
transmissible disease in Ukraine. The detection of
seropositive individuals in all age groups indicates a
hidden epidemic process of this disease, as well as the
inadequacy of the epidemiological surveillance system
in detecting and recording cases. The increase in the
prevalence of pediculosis is the highest in administrative
areas with the largest population density of internally
displaced persons.

Discussion. The intensity of the epidemic process of trench
fever correlates with socio-economic disruptions and
wars, it is accompanied by worsening of living conditions
and impoverishment of the population. The adaptation
of the pathogen to spread by body lice has led to changes
in the clinical and epidemiological characteristics of the
disease.

Conclusions. Ukraine is endemic of trench fever. During
war, active epidemiological surveillance should be
conducted to promptly identify cases, with control of
pediculosis infestation in the general population.

Abbreviations:

ICD - International classification of diseases;
DNA - deoxyribonucleic acid;

UN - United Nations Organization;

GR - growth rate;

PR - prevalence rate;

HIV - human immunodeficiency virus;

USA - United States of America.

XyHOK BTpArT JIFOICHKUX JKUTTIB BiliCHKOBHKIB 1
UBLIRHOTO HaceneHHns [ 1, 2]. o cepenuan XX
CTOPIYYsl 3HAYHA YaCTKa JIENOMYIISIIHHUX 3MiH
BHACJTIJIOK BITHM CTaBanacs 3a paXyHOK eITijie-
MIYHOTO TOIIUPEHHS 30YIHUKIB 1HEKIIHHIX
XBOPOO, YOMY CIIPUSUITH 3yOOXKIHHS HACEJICHHS,
NOpPYIICHHSI TIT1€HIYHUX CTaHIAPTIB OpraHizalii
KHUTTE3a0€3MEUCHHS Y MIiCIISIX TUCTOKAIlil BIIChK
1 mpo>xuBaHHs HaceneHHs. OOuUIBI OCTaHHI CBi-
TOBI BiffHU CYTIPOBOIXKYBAJIHCA €IT1AEMisIMU Pi3-
HHX 32 €TI0JIOTIE€I0 3aXBOPIOBAHb, CEPE/I SIKMX BH-
cunHuii TU( 1 TpaHIIeliHa (OKOITHA) TapsTIKH Oy-
JIM TIPOBITHUMH Y CTPYKTYpP1 CMEPTHOCTI Bif 1H-
¢dekmiitanx xBopoO [3, 4]. CoutbHUM TSI X
JIBOX HO30JIOTi# OyI10 Te, 1110 30y THUKH TOITHPIO-
BAJIMCS IO JIIOAEH KUBUMHU NEPEHOCHUKAMH -
OJIC)KHUMH BOILIAMH.

I[cTopist TpaHIIEHHOT rapsTYKH IIOPUHAE Y
CHBY JaBHUHY. Jl0CTiIPKEHHS MOJIEKYIISIPHO-Te-
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HETUYHUMH METOJaMHU BMICTY 3HAHIEHOTO Y
@paHnriii 3yda moauHA, 0 oMepia 4 TUCIYl
pokis Tomy, BusiBwin JJHK B. quintana [5].

Binomo, o 3a 2000 pokiB mo Ilepmioi
CBITOBOI BiifHU 3aXBOPIOBAHHS MOLIHPIOBATIOCS
cepen HaceleHHs miBAeHHoi €Bporu. [TinTBep-
JokeHHsM Tomy € BusieneHHs JIHK B. quintana
y 20 % ¢parmMeHTiB KicTOK 1 3y6iB 145 ocib, mo
XKUIM B miepion 3 1 mo 19 cTomiTTs, sKi mpoXKu-
Banu y Cipakysu, Curwris [6].

Cnanaxu 3aXBOpIOBaHb, MOJAIOHI 110
TPaHIIEWHOT TapsiuKy, BiI3HAYAIIH i1 9aC BOEH
npotsroM CepelHbOBIYYS Ta ONMHUCYBAIU T
30ipHOIO Ha3BoMO "TU(", "rapsuka'. HemonasHi
JOCITIPKEHHST MeTO KOO ""cyinmnansraoi [TJIP"
pemToK 3y0iB 3arn0aux (ppaHIy3bKHUX CON/IATIB
qaciB (hpaHKo-pociiichkoi BiitHM 1812 p., 3ammm-
KIiB IUIATTSHUX BOIIEH, 3HaMmeHi ma BinpHio-
coM, rmokasanu HasBHICTh B HuX JJHK 30ymHMKa
TpaunmeitHoi rapsiuku [ 7]. JIHK mporo 30yaHuka
3HAWILIN B 3y0ax JIIOICHKUX TPYIIiB y BICHKO-
BOMY TloxoBaHHI B HimeuuwnHi [8§].

3a mepioj1 mepIioi CBITOBOT BITHH B OKO-
rax BOIOIOYHX KpaiH Ha BCiX ()pOHTAX HA BOJIMH-
CBKY TapsiuKy MepexBopisio moHaa 1 miH ocio.
Tak, 10 TpeTHHU 0COO0BOTO CKJIa/Ty aHITTIMCHKUX
Ta (ppaHIly3bKUX BiICHKOBUX KOHTHHTEHTIB, Ta
O3bKO 1/5 HIMEIPKUX Ta aBCTPIMCHKHX COJIAT
710 KiHIIS BIFHU TIEPEXBOPLIH Ha 110 XBOpoOy [9].

[Neprmii neTaabHUM OMUC KITTHIYHHUX ITPO-
SBIB XBOpoOu omyoiikyBaB y 1915 poui Graham
JH.P. [10]. T xoua y 1917 pomi Schmincke A.
ory0IiKyBaB poOOTY, Jie BIiepIie onucas 6e31o-
CepeTHBOTo 30y THUKA XBOPOOH, TKOTO BUILTHIIN
3 PO3€OJIBO3HUX BUCUTNIAHb XBOopuX [11], uncry
KyJBTYpY 30yTHHKA BiJ] XBOPOTO HA TPAHIICHHY
rapsiaky Oyno orpumano Vinson J.W. i3 criiBaB-
Topamu juiie y 1969 pomi [12].

30yIHUK TpaHIIEHHOI rapsdyku - B.
quintana (nmomnepenHs Ha3Ba - Rochalimea
quintana), NeTaJIbHO OXapaKTepU30BaHO, SIK U
eT111eMi0JIOT14HI XapaKTePUCTUKHU LHOTO 3aXBO-
proBanHs. Jltonu, sax Oionmoriunuit Bug Homo
sapiens, € pe3epByapoM MaTOTeHy, aje TaKoX
BCTAHOBJICHUM € (DaKT 3apa’keHHs XaTHIX KOTIB,
IPU3YHIB, X092 BOHU HE MAIOTh €M1IeMiONIOTi4-
HOTO 3Ha4YeHHA y 30epexenHi naroreny [13].

XBOPI JTIONH € 3apa3TUBUMH Y BC1 TIEPIOIH
XBOpOOH, a y pasi (popMyBaHHS HOCIHCTBA MEpPiozn
3apasBocTi Moke TpuBatu 10 300-400 mHIB.

Boriri cTaHOBIIATH emiieMiuyHy HeOe3IeKy
yepe3 5-16 AHIB micas KPOBOCMOKTAHHSI, KOJIU B
iXHbOMY KHIIEYHUKY HAKOMHUYYETHCS JTOCTATHS
KUTBKICTB OapTonen. [HdikyBaHHS ITOMUHU Bif0Y-
BA€THCS NIIIXOM cretrdivnoi konTaminarii. [lo-
JIATKOBI JIOCHI/KEHHSI TITBEPMIA MOXITHBICTD
3apa’keHHsI JIFOJIEH MOBITPSHO-TTMJIOBUM IIUISIXOM
y pa3i nepeOyBaHHS X B XPOHIYHUX OCEpeIKax
IIOTO 3aXBOPIOBAHHS 1 HEOTPUMAHHS CaHITapHO-
ririeHiyHnX cranaapris [14]. CrpuiiHATINBICTE
mozei 10 30yIHHKAa [bOTO 3aXBOPIOBAHHS €
BHCOKOIO, 3 XapaKTepHOIO 3MMOBO-BECHSIHOIO
ce3oHHicTIO. B Vkpaini TpaHmeliHa rapsdka
Bifioma BiJ moyatky XX cTopidusi, 0COOIMBO Ha
3axXiTHUX TepeHax, [ y MepIIy CBITOBY BiliHY
BEITUCS aKTUBHI 001OBI [ii. I3 Toro, 1110 XBOpoOy
111e Ha3UBAJM "BOJIMHCHKOIO" Tapstukoro [15].

TuroBa KiTiHIYHA MaHi(ecTarlis Xapakre-
PHBYETHCS PAITOBUM TIOYATKOM 1 TSDKKUM Tiepe0i-
rom xBopoOwu. ITicis 5-20 quiB iHKyOariitHOTO I1e-
pioay XBopoOa pO3MOYMHAETHCS 3aTAIBHO 1HTOK-
CHKAIItHAM CHHIPOMOM: TIEPTEPMIETO, SIKA TPH-
Ba€ 4-5 THIB, BUPKEHUM TOJIOBHUM 00JIeM, MiaJi-
Ti€10, apTPAITIEI0, IO MOCUITIOETHCS Y BEUIpHIH 1
HivHM 9ac. OcoOIMBO CHIIBHUI OUTh € Y TOMITKax
Ta TOMEPEKy, XBOpi HE MOXKYTh XOIWTH, CHIIITH,
HAaBITh BOPYIIUTHUCS Y JIKKY. Ha ¢oHi 3aranpHOT
CJ1abKOCTi, XBOPUI COHJIMBUH, MIISIBU, Ma€ MicIie
BTpaTa Baru Tijia, HAOPSK OONMMYYS Ta TirnepeMis
KOH'FOHKTUBH OY€H, 1HOII TOMipHI MEHIiHTeasbHi
CHMIITOMH; 3'SIBJISIETHCS JKOBTYILIHICTB CKJIEP, TeTia-
TOCTIJICHOMETaJisl, IUTYHKOBO-KUIIIKOBI PO3JIa/IH,
SIKI MOXKYTh MaHi(heCTyBaTH 3HAYHIM OJTFOBaHHSIM
Ta Jllapeero; BUpa3Ha Taxikapis, 3HKEHHS apTe-
pianmbHOTO TUCKY # 3amummka. [Ticis 3-8 nuiB armi-
PEKcii, 3HOBY TIOBTOPIOIOTHCS HANIAIIH, SIKFX MOYKE
OyTH 710 YHOTUPHOX.

Boke mijg 9ac mepIoi XBUI BUCOKOT TEM-
MepaTypu Tijia 3'sIBISIETECS PO3EOITBO3HUM, PiJi-
II€ TUIIMUCTO-TIAYJIbO3HHI BUCHIT Ha CITUHI Ta
YKHBOTI, MOJKE TIOIIMPIOBATHCH HA KiHIIBKH. [Tic-
J1s1 3aKiHYEHHS TIEPIIOTO HaNa ly rapsTuYKy BUCHIT
3HHKA€ 4epe3 JIeKUTbKa JHIB, HE 3aJIMINAE TIir-
MEHTAIli1 i 3pi/ika MO)Ke 3HOBY BUHHKATH ITiJ1 4ac
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HacTynmHUX HamaniB. Ha ¢dasi Bumgyxanns 30e-
piraetbes cyodedpuiter 1o 1-2 twxkHiB. Omy-
KaHHS TMOBIJIbHE, 3 TPUBAJIOI ACTEHI3aLI€I0.
IMyHITET - HETOBrOTPHBAIIHUIA.

MoxJIMB1 aTUTIOBI BapiaHTH mepediry
XBOPOOH, 110 MaHi(heCTyIOTh MOCTIHHOIO rapsy-
KOIO 13 BUPA)KEHUM IHTOKCHKAI[ITHUM CHHIPO-
MOM BITPONIOBXK 1-1,5 MicsIIs; MOXKYTh OyTH JIer-
KW mepeOir i3 OJIHUM HamaJioM TapsiukH, sK i
CYOKIJTIHIYHHH - 13 BIZICYTHICTIO KIIHIYHUX TPO-
SIBIB, aJie 3 DaKTepieEMIETO.

[loganpme BUBYEHHS TpaHIIEHHOI ra-
PSYKH BHSIBIJIO MOJIIMOP(iI3M KITiHIYHOT MaHi-
(ecrarii: 6akrepianbHi eHgokapautu [16, 17],
anriomarosu (Gasquet S. etal., 1998, Koehler J.E.
etal., 1992), renarutu TO110, 0COOITHMBO Yy JTFONIEH
3 iMyHOze(iuTaMu pizHOro rexesy [18].

[cHye HU3Ka YMHHUKIB PU3HKY, IO TIO-
TEHI[IFOIOTh WUMOBIPHICTh 3apakeHHS JIOAeH
30yJHUKOM TPaHIIECHHOT rapsiuKu: BUCOKA iH(pec-
TaIlisl HaCeJIeHHs, MPOKUBAHHS (TIepeOyBaHHS)
B CHJICMIYHIi 30H1 41 B TaOOpax JJIs epemiIe-
HUX 0Ci0, HaJ3BUUAlHI CUTYaIlii, BiliHa, aJKo-
roji3Mm, oigHicTs [19].

MarepiaJ i MmeToau

3nilicHeHO aHaJIi3 310paHuX /115t HAPATUBHOTO OT-
TSIy JIITepaTypHUX JHKEPET Ta IHTepHET-pecyp-
CiB, CHCTEMaTH3AIliI0 JJAHUX LI0A0 TPAHIIEHHOT
rapsiukd. [3 BUKOpHCTaHHIM KOMITJIEKCHOTO eITi-
JIEMIOJIOTIIHOTO METO/TY TIPOaHATI30BAHO JHHA-
MiKy iH(ecTaIlii HaceleHHS Y MepioJl pOCiHChKO-
YKpaTHCHKOI BifHU 1 OLIIHEHO PU3UKH JIJIsI CYKYTI-
HOTO HAacCeJIeHHS 3 ypaxXyBaHHSIM MOIIUPEHOCTI
e TUKYITHO3Y.

Pe3yabraru
B VkpaiHi, 4K i B IHIIUX JepKaBax y CBITi, Ipo-
O1eMa MeaUKyIb03y 3aTUIIANACS AKTyaIbHOO
3aBku. I3 oy Ha 11e, BUCUITHUH TH( 1 TpaH-
IIeiiHa rapsiyKa B Halllii 1eprkaBi OyiM BKITFOUEH1
710 TIEpeNiKy 3aXBOPIOBAaHb, 110 CTAHOBHIIU Ha-
[[IOHAJBHUHN TPIOPUTET 1 MIJUIATAIN €MiIeMio-
JoriuHomMy Harmsiny [20].

TpuBanuii yac B Ykpaini 3ailicCHIOBaIN
MOHITOPHUHT 1 CHCTEeMHUH aHaJIi3 CTaHy MPo0JieM
TPaHCMICUBHHX 1H(DEKIIiH, SIKi Iepe1aBaIucs BO-

mramu. Taxk 3a qanumu C.1O. JIro6incbkoro [21],
CEpPOJIOTIYHHUIA TPOIIapoK HaceneHHs JIbBiBCh-
Koi, IBano-®pankiBchkoi, YepHiBeIbKoi, BommH-
ChKOi1 oOmacteil Ta ABToHOMHOI PecnyOmiku
Kpumy, mo manu antutina a0 B. quintana, y
1992-1999 pp. konuBascs B Mexax 1,72-4,30 %.
30yIHIKa BOJMHCHKOI Tapsiyku OyJI0 BUSIBICHO
y 23,22 % Bouiei MpUpOAHUX TOMYJSIiH, Ha-
nicmanux i3 Yepkacekoi, JIbBiBChKO1, MuKoIa-
iBcbKoi, JloHenpkoi, 3akapnarchkoi Ta XapKis-
CBKOI O0nacTei.

e cTano miacTaBoro Isl BUBYEHHS TIPO-
OnemMu eUKYIb0o3y B YKpaiHi B epio aKTHB-
HOi (a3 pocCiiChKO-yKpaiHCHKOT BiHU, alike
BUpa)XeHI MIrpaliifHi IporecH HaceleHHs 3i
CXiTHHX 00JacTel MOIVIM MPU3BECTH IO TTiABH-
IICHHS pU3UKIB iH(decTanii HaceneHHs, Kyau
npulyBajy BHYTPILIHBO NEepeMileHi ocoon. Mu
BpaxyBaJIU Te, 110 33 JAaHUMU O(DIiliIHOT CTaTHC-
TuKH [22], Bix 2019 poky BIPOIOBK IBOX POKiB
criocTepiranacs BHpakeHa TEHICHIIIS 10 3HH-
KEHHSI TIOKa3HHKIB MOIIUPEHHS TEIUKYIbO3Y,
o OyJI0 3yMOBJICHO CYyTTEBHM 3MEHILIEHHSM
HMOBIPHOCTI ypa)XeHHS y TIepio]] 3arpoBaJiKe-
HUX KapaHTUHHUX 3aXOIB Y 3B'SI3Ky 3 MaHEMi-
ero Covid-19. Tak, y 2019 poui Temn npupocty
(TIT) HOBUX BUMAJKIB cepell CyKyITHOTO Hace-
JIeHHsI 3MEHIMBCA y 2,1 pa3u, a iINTEHCUBHUI TT0-
ka3Huk (II1) cranoBus 28,83 Ha 100 THC Hace-
JIeHHs. Y HACTYIHI JIBa pOKU O0OW/IBa TMTOKA3HUKU
nponoBxKyBan 3HIKyBarucst: I11 cranosus y 2020
pomi 13,92, a TII - (-) 51,98%, y 2021 pomi
BiznosinHo 10,02 (IIT) 1 (-)28,43% (TII).

V pik nouatky akTHBHO{ (pazu BiitHU OyI10
CYTTEBO TOPYIIEHO (YHKIIOHYBAHHS CUCTEMHU
NPOTHENIIEMIYHOTO 3aXUCTY Ha OKYITOBAaHUX 1
JICOKYTIOBAaHHUX TEPUTOPISX, y MICISIX HEOpraHi-
30BaHOTO PO3MIIIEHHS BHYTPIIIHBO TEepeMile-
HOTO HACEJIEHHS 31 CX1IHUX 00NacTel IepKaBH.
3a nanumu OOH, nona 6 MiTH rpomasiH Ykpa-
THM 3aMuIIAIN TepuTOpiro Aepxkasu [23]. Bce
1€ 3yMOBWJIO MOJAJbBIIE 3HIKEHHS ODiliiHIX
JAHUX II0JI0 IEANKYITBO3Y, siKi y 2022 porri cTa-
HoBuim 5,77 (IIT) 1 (-) 42,58 % (TII). Jlume y
3akapnarchKiil i XMeTbHUIBKIN 00IacTsIX 3poc-
JI¥ IOKa3HUKH ypa)KeHOCTI HACENIEHHS ME/IUKY-
JTH030M, CEPEHIN OKAa3HUK N0 YKpaiHi CTaHO-
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BUB (-) 42,85%. Crij 3a3HaYHTH, 110 TIPH 3]11HC-
HEHI OIIHIOBAHHS IHTEHCUBHOCTI TIPOIECIB B
VYkpaini Opanu 10 Baru JOBOEHHI MOKa3HUKU
KUTBKOCTI HAaCeJIEHHs, 1[0 CYTTEBO BIUIMBAJIO HA
Bu3HaveHi [I1 1 TII mono neaukynso3y.

[HTEeHCHBHI MirpamniiHi MpoIecH 1 HU3Ka
colialbHIX 00CTaBWH, 3yMOBJIICHUX BIHHOIO,
MPU3BEITH JI0 3pOCTaHHS TOKA3HHUKIB YPaKeHOCTI
HACEJICHHS TIeTUKYI030M B YKpaiHi B 2023 po-
wi: 7,17 (IIT) i (+) 23,01% (TII). Y mopiBHsHHI 3
TIoTIepeTHIM POKOM, iHTeHCHdiKalis iHecTaii
criocTepiranacs y BCiX aMiHICTpaTUBHHUX TePH-
TOPisiX, 32 BUHATKOM JKHUTOMUPCHKOT, 3armopi3b-
ko1 ¥ 3akapraTcekoi obmacreit i M. Kuepa. Haii-
Bumii TIT mokasuukiB Oymu B JKutomMupchKiit
(84,48%), UepniBernpkiii (70,49%), MukonaiBch-
Kiit (69,57%), Xmenpuunpkiit (68,75%). Cepen-
Hiit mokazHuk TII mo Ykpaini cranosus 23,01%.

VY JIbBiBCHKil 00MacTi, B MOPIBHSAHHI 3
norepeaHiM pokom, y 2023 porii KijabKiCTh BH-
SIBTICHUX BHITAJIKIB TIETUKYIIb03Y 3pociay 2,2 pa-
3u. Cepen ypakeHUX 0Ci0 rmepeBakaiv JTiTH Bi-
koM 110 17 poxkiB (57,9%): no 1 poky - 2,8 %, 1-
4 poxu - 10,4%, 5-9 poxkis - 30,2%, 15-17 pokiB -
14,1%. IlopiBHSHO 3 IOTIEPETHIM POKOM Y TpHU
pas3u 3pocia i KiIbKIiCTh 1H(ECTOBaHUX cepel
BHYTPIIIHBO NEpeMilieHnx ocio [24].

Sk 3a3Havay BUIIE, MpoodIeMa MeanuKy-
JH03Y 3aJUINAETHCS AKTYaIbHOIO0 TPOOIEMOIO B
yCix KpaiHax cBiTy. Y KpaiHax €Bpomneiicbkoro
COF03Y, piBeHB 1H(ecTaIlii KOIMBa€eThCs Bij 1 10
22,4% cyKyITHOTO HaceNleHHsI Y Pi3HUX rpynax
moner. 3a mannmu euroCDC, HeratuBHA I10-
pidHa TEHJICHIIisI CIIOCTepiraeThes 1 B AHIIIL, e
CepeIHii MOKa3HUK MOIIMPEHOCTI MEAUKYIBO3Y
csarae 37,4% [25].

Hocnimxenns B [Tonpi B nepiox 2014-
2018 pokiB mokazaio, 1o NeIUKyIb03 TOJIOBU
OyB BusBIeHUH y 87,5% 0OCTeXKEHUX MIKIJI.
HaiiOib1a KUTbKICTh BUMAIKIB 3apeeCTpOBaHa
cepen aiTei y BiKoBiH rpymi 6-9 pokiB (68%).
[TommpeHicTh NeAUKYIIBO3Y Y AITEH 13 TUTAINX
OynuHKIB Oyma Bif 6,9 10 29,4% (B cepeqHroMy
16,3%) [26].

OO0roBopeHHs
JlocikeHHs TpaHIIeWHOT rapsuku B YKpaiHi

Ta CBITI 3aCBITYIIIN TIPO IUPKYISIIIIIO B. quintana
Ha cydyacHoMy etarti. Tak, B Hamiif nepxasi npu
BU3HAYCHHI CEPOTIO3UTHBHOTO MPOIIAPKY Cepest
CYKYITHOTO HAceJICHHS aHTHUTLIa 10 OapToOHEeN y
CHpOBATKaxX KPOBi OyJIH BUSBJICHHI SIK CEpeJI TU-
TSYOTO HACENIEHHS, TaK 1 cepell TOpOCIuX y Ha-
CTYNHHUX BiKOBHX rpynax: 0-9 pokis - 1,72%, 10-
19 pokiB - 2,43%, 20-29 pokis - 4,30%, 30-39
POKiB - 2,94%, 40-49 pokiB - 3,56%, 50-59 poxiB -
3,46%, 60 pokiB i crapmi y 3,83%. Cuiz 3a3Ha-
YHUTH, 10 HAHOIIbIIE MO3UTHBHUX CHUPOBATOK
KpOBi OyJI0 y Tpymi XBOPHX Ha 3aXBOPIOBAHHS
cepueBo-cynuHHOI cuctemu (y 70,59% Bin 3a-
raJIbHOT KUTBKOCTI MMO3UTUBHUX CUPOBATOK KPO-
Bi), IPUYOMY y XBOpPHUX 3 iHPAPKTOM MiOKapIy
crienuQivHI AHTUTIIA BUSIBISLTUCH CTATUCTUIHO
JOCTOBIPHO YacCTiIIe MOPIBHSHO 3 IHIIMMHU HO-
3osoriuauMu popmamu - B 5,51% (p 0,01) [21].

Ha cyuacHoMy erami mepeBakHO CIoCTe-
pIraroThCst CIOPAIMYHI BUTIAIKU TPAHIICHHO]T ra-
PSIYKM Ha BCIX KOHTMHEHTaX, OKpiM ABcTpaii
Ta AHTapKTHIHU, a He emijieMii, sik Oyso Ha 1o-
garky XX ctopiuds. Onucani 3aXBOPIOBaHHS B
CIIA, ®panuii, [Tonsmi, Kurai, Yany, Bypysni
(17,27, 28].

AmnTHTINA 10 30yTHUKA BUSBIISIFOTH Y 0€3-
XaT4eHKIB, CIIO)KMBa4iB HAPKOTHKIB Ta BIJI-iH-
¢ikoBanux [29, 30, 31]. 3axBOprOBaHICTH KOpPE-
JrO€ 13 piBHEM iH(ecTallii, 3pocTanHs SKOi OyJ10
i gac perecii 2008 poky; eKOHOMIYHHX Ta Me-
JUYHUX TPoOJIeM, CIPUINHEHUX MaHIEMI€I0
COVID-19 [32]; y pa3i HEHAJIEKHUX CaHITAPHUX
YMOB IIPH HAsIBHOCTI BUCOKOTO PiBHS iH(ecTalii,
0€e3I0MHOCTI, O1JHOCTI, 3TIOBKHUBAHHS aJIKOTOJIFO
1 HapKoTHKIB [19].

OpHi€r0 13 TPUYWH 3MIHU KITIHIKO-€ITifIe-
MIOJIOTIYHUX XapaKTEPUCTUK TPaHIICHHOI ra-
pSIUKM cTajia aganTtauis B. quintana 10 HOBOTO
BEKTOpa - ToJoBHOI Boui (Pediculus humanus
capitis). B excriepuMeHTaIbHUX JOCHTIHKEHHSIIX
OyJ10 TIOKa3aHO, 1110 TiCIIs IEPOPATTLHOTO TOTyBaH-
HsI KPOB'TO, sTKa MicTHIIA OaKTepiii B. quintana, Kinb-
KicTh 30ynHuKa y dexanisx Pediculus humanus
capitis 1 Pedicullus humanis v. corporis 6yna
Maif’Ke OTHAKOBOIO. ABTOPH BCTAHOBHIIH, 1110 Ce-
pEeIHS KUTTE3MATHICTH B. quintana cTasna HIHKIO0r0
y TOJIOBHHX BOIIIEH, HA TIOPIBHAHHSA 3 OJICKHUMH
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npoTtsrom 11 gHiB ciocteperxenns [33]. MoximBo
HUK4Ya TEPMICUBHICTh TOJOBHUX BOIIEH s
OapTOHEN 1 cTajia OIHIEIO 13 MPUYMH 3HMKEHHS
eMiJIEeMIYHOTO TIOTEHIIiaTy I[LOTO MMAaTOTCHY.

[lequky1b03 JIFOIMHY 3aJIMIIAETHCS BCE-
CBITHBOIO MPOOJIEMOI0 OXOPOHH 370pOB's. 3a
OLIIHKaMH, IT00aNbHA MOUIMPEHICTh TOJIOBHUX
BOIIIEH cepeq NiTeH MIKITBHOTO BIKY CTaHOBHTH
19%. A oTxe, 3a HaIBHOCTI BEKTOPIB 3aJIHIIa-
€THCS PEATBLHOIO 3arPO30I0 MOUIMPEHHS HU3KU
30yIHUKIB 0COOJIMBO HEOE3MEYHUX 3aXBOPIO-
BaHb Jtojiel. [IpoBeeHi y pi3HUX KpaiHax J0-
CIIIJDKeHHSI BUSIBWJIM, IO OKpiM mepenadi R.
prowazekii Ta B. quintana, Botiii € crienuigaHu-
MU BEKTOpaMH 30yJIHUKIB 1HIITHNX OCOOJIMBO He-
Oe3nmeuyHuX 3axXBOploBaHb: R. rickettsii, C.
burneti, B. recurrentis 1 Y. pestis, a Takox
Acinetobacter spp. [14].

KoHTHHTreHTaMH PU3HKY Ypa)KeHHs Tie-
JIMKYJIbO30M € OpPTaHi30BaHi KOJIEKTUBU (BHUXO-
BaHI[l JUTSYMX JOMIKIILHUAX 3aKIaiB, IMKIJI-1H-
TEpHATIB; TALIIEHTH 1 IEPCOHAII CTIEIliaTi30BaHUX
BiJUIUICHB 3aKJIa/1iB OXOPOHH 310POB's (TICHXiaT-
PUYHOTO, TEPOHTOJIOTIYHOTO MPOdiTto, XOCTHi-
CH); 3aKJIaJliB OIIKHM ISl 0Ci0 JTITHBOTO BiKY, 6€3-
XaTYEeHKH TOMIO.

Te, 10 y cydacHOMY Tepiofii TpaHIeiHa
rapsiyka TParuISe€ThCS YacTille, HiXK KIHIYHO ii
BUSIBJISIFOTH, 3yMOBJICHO 3MiHOIO MaHiecrartii
XBOpOOH, aypke Oararo BHUIAAKIB KIIHIYHO Te-
pebiraroTb MaJOCUMOTOMHO ab0 CYOKIIIHIYHO.
Bapro 3a3HaunTy, 11€ 3aXBOPIOBAHHS PO3IIIsIa-
I0Th SIK OMOPTYHICTUYHY 1H(EKIIi0, 110 BUHH-
KalOTh Y JIFONWHY TP 3HWKEHH] IMYHITETY.

CxitagHO mepe10ayuTH MOJaJbIly €BO-
JION0 B. quintana, ane CitiJi BpaXOBYBaTH TSIK-
KW JIOCBIJT €TTiIeMild TPAHIIEHHOT TapsTIKH MHU-
HYJIOTO 1 MOXIIUBICTB peBepcii maToreny 3 Gop-

MYBaHHSIM BipYJICHTHHX IITAaMiB 31 3HAYHUM €TTi-
JIEMIYHUM ITOTEHITIAJIOM, SIK 1 T€, 110 30Y/THUK IT0-
TEHIIIHHO MO)ke OyTH BUKOPUCTAHUH 5K CKJIa-
noBa 00ioBUX OiomoriyHUX perentyp [34].

BucHoBku

Tepuropis YkpaiHu 3aTUIIA€TbCS €HAEMIYHOIO
1010 TPAHUIEHHOI rapsiuKy, a HaJ3BUYaliHA CH-
Tyallisi BHACJIi/JOK BilfHH TIOTEHIIIFO€ PU3HKH BHU-
HUKHEHHS 3aXBOPIOBaHb cepesl HaceneHHs. J{o-
HIIBHO MOCHINTH €IiAeMIONOTIYHNI HarIs,
0COOJIMBO /IO XBOPHX Ha CE30HHI FapsSYKOBi CTa-
HU 13 HEBCTAaHOBJICHOIO ETIOJIOTIEI0 TA 13 0OCepei-
KiB MEIUKYIB03Y, OCOOIMBO TPYIl PU3HUKY, a Ta-
KO 00pOTHOY 3 MEANKYIH030M. BaXkTBHM 3aB-
JTAHHSIM € CTBOPEHHSI PE3€PBY 1 IOCTYITHICTB IPO-
TUTEUKYIILO3HHUX 3aC001B, OpraHizallisi CaHiTap-
HO-TIPOCBITHHUIIBKOT POOOTH cepe/l HaceIeHHS.

3anea npo agmopcvKuil 6HECOK:

Konuenuyia: Haranis Bunorpan.

30upanHs 1 aHaNmi3yBaHHS JaHUX: 3opsiHa Ba-
cwmuH, Jironmuna Kozaxk, Irop Yaxstom, Ipuna
bainanka, Ynsana [lyns, [puaa Yammk-Yuxo.
Hanucanna cmammi: Haranist Bunorpan, 3opsi-
Ha Bacwmmmn, Jlrommuna Kosak, Irop Yakstomr.
Peoazyeanna ma 3ameeporceHHs 0CMAmMoOYHO-
20 eapianmy: Haranis Bunorpan, 3opsHa Ba-
cumnivH, Jironmmia Kozak, Irop Haxmom
Tooanwvuii 0ocnidrcenns OyayTh CIIpSIMOBaHI Ha
BUBYEHHS CTaHy MPOOJieMH cepe]] epeMIIeHuX
oci0 sk B YKpaiHi, Tak i Ha Tepuropii [Tompi.
Kongpnikm inmepecis: aBropu 1eKIapyroTh BiJl-
CYTHICTh KOH(DITIKTY iHTEpECiB.
QDinancysanns: He OTPUMYBAJIH.

Cxsanennsa Komicii 3 6ioemuxu w000 npoee-
O0eHHA 00CN0MCenb: TSI TIHOTO JOCIIIKSHHS
HETNoTpiOHE.

TRENCH FEVER AS WAR INFECTION
Introduction

Trench fever is an acute infectious transmissible
disease caused by Bartonella quintana, the agent
of which is transmitted by the specific vector -
the human body louse (Pediculus humanis). The
disease has a sudden onset, recurrent fever,
accompanied by severe pain in the leg muscles,

and abundant maculopapular rash. There are
numerous synonyms for this disease: Volhynian
fever, trench fever, 5-day fever, Haverhill fever,
shin and foot fever; Moldavian-Wallachian,
Trench fever, Quintan fever, Irene fever; and
according to ICD-10 - "Trench fever" A79.0.
Throughout human history, wars have
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been accompanied by severe socio-economic
losses and suffering, including through the loss
of lives of soldiers and civilians [1, 2]. Until the
mid-20th century, a significant portion of
depopulation changes due to war occurred as a
result of the epidemic spread of infectious diseases,
facilitated by population impoverishment,
violations of hygiene standards, and inadequate
living conditions in areas of military deployment
and civilian habitation. Both World Wars were
accompanied by epidemics of various etiologies,
among which typhus and trench fever were
leading causes of mortality from infectious
diseases [3, 4]. A common feature of these two
nosologies was that the pathogens were spread
to humans by live carriers - body lice.

The history of trench fever dates back to
ancient times. Research using molecular genetic
methods on the contents of a tooth found in
France from a person who died 4 thousand years
ago revealed DNA of Bartonella Quintana [5].

It is known that 2000 years before the
First World War, the disease spread among the
population of southern Europe. Confirmation of
this is the detection of DNA of B. quintana in
20% of bone and tooth fragments from 145
individuals who lived during the 1% to 19%
centuries in Syracuse, Sicily [6].

Outbreaks of diseases similar to trench
fever were noted during wars throughout the
Middle Ages and described under the collective
terms "typhus" or "fever." Recent studies using
the "suicidal PCR" technique on dental remains
of fallen French soldiers from the Franco-
Russian War of 1812, as well as remnants of body
lice found near Vilnius, showed the presence of
DNA of the trench fever agent in them [7]. The
DNA of this pathogen was found in the teeth of
human corpses in a military burial site in
Germany [8].

During the First World War, over 1
million people contracted trench fever in the
trenches of the warring countries on all fronts.
For instance, up to a third of the personnel of
the English and French military contingents, and
around 1/5 of German and Austrian soldiers, had
contracted this disease by the end of the war [9].

The first detailed description of the
clinical manifestations of the disease was
published in 1915 [10]. Although in 1917,
Schmincke A. published a paper where he first
described the direct pathogen of the disease,
which was isolated from the roseola rashes of
patients [11], a pure culture of the pathogen from
a patient with trench fever was only obtained by
Vinson J.W. and colleagues in 1969 [12].

The causative agent of trench fever, B.
quintana (formerly Rochalimea quintana), has
been extensively characterized, as have the
epidemiological characteristics of this disease.
Humans, as the biological species Homo sapiens,
serve as the reservoir for the pathogen. However,
it is also established that domestic cats and
rodents can become infected, although they do
not have epidemiological significance in the
preservation of the pathogen [13].

Infected individuals are contagious
throughout all stages of the illness, and in cases
where carrier status develops; the period of
contagiousness can last up to 300-400 days.

Lice pose an epidemiological threat 5-
16 days after feeding on blood, when a sufficient
quantity of Bartonellae accumulates in their
intestines. Human infection occurs through
specific contamination. Further research has
confirmed the possibility of human infection
through airborne (via dust) transmission in cases
where individuals are in chronic foci of the
disease and fail to adhere to sanitary-hygienic
standards [ 14]. Human susceptibility to the agent
of'this disease is high, with characteristic winter-
spring seasonality. In Ukraine, trench fever has
been known since the beginning of the 20®
century, especially in the western regions where
active combat took place during the First World
War. As a result, this disease was also referred
to as "Volhynian fever" [15].

The typical clinical manifestation is
characterized by a sudden onset and severe
course of the disease. After a 5-20 days
incubation period, the disease begins with a
general intoxication syndrome: hyperthermia
lasting 4-5 days, severe headache, myalgia, and
arthralgia, which worsen in the evening and at
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night. The pain is particularly intense in the
calves and lower back, making it difficult for
patients to walk, sit, or even move in bed. Against
a background of general weakness, the patient
feels drowsy, lethargic, experiences weight loss,
facial swelling, conjunctival hyperemia, and
sometimes moderate meningeal symptoms;
jaundice of the sclera appears, hepatosplenomegaly,
gastrointestinal disorders manifesting with
significant vomiting and diarrhea; pronounced
tachycardia, decreased blood pressure, and
shortness of breath are also present. After 3-8
days of afebrile period, the attacks recur, which
may occur up to four times.

During the first wave of high body
temperature, a roseola rash, occasionally
maculopapular, appears on the back and abdomen,
which may spread to the limbs. After the first fever
attack ends, the rash disappears within a few
days, leaving no pigmentation and occasionally
reappears during subsequent attacks. During the
recovery phase, subfebrile temperatures persist
for 1-2 weeks. Recovery is slow, with prolonged
asthenization. Immunity is short-lasting.

Atypical variants of the disease are
possible, manifesting as persistent fever with
pronounced intoxication syndrome for 1-1.5
months; they may have a mild course with a
single fever attack, as well as a subclinical course
with the absence of clinical manifestations but
with bacteremia.

Further study of trench fever has revealed
polymorphism in clinical manifestations, including
bacterial endocarditis [16, 17], hepatitis and other
conditions, especially in individuals with various
types of immunodeficiency [18].

There are several risk factors that
increase the likelihood of individuals being
infected with the trench fever pathogen: high
population infestation, residing (staying) in an
endemic zone or in camps for displaced persons,
emergencies, war, alcoholism, and poverty [19].

Material and Methods

An analysis of collected literary sources and
internet resources was conducted for a narrative
review of trench fever. Using a comprehensive

epidemiological method, the dynamics of
population infestation during the Russian-
Ukrainian war period were analyzed, and risks
for the general population were assessed
considering the prevalence of pediculosis.

Results

In Ukraine, as in other countries around the
world, the problem of pediculosis has always
remained relevant. Due to this, typhus and trench
fever in our country were included in the list of
diseases that were considered national priorities
and subject to epidemiological surveillance [20].

For a long time in Ukraine, monitoring
and systematic analysis of the state of problems
related to transmissible infections transmitted by
lice have been conducted. According to S.Yu.
Lyubinsky's data [21], the serological layer of
the population of Lviv, Ivano-Frankivsk,
Chernivtsi, Volyn, and the Autonomous Republic
of Crimea, which had antibodies to B. quintana,
fluctuated between 1.72% and 4.30% from 1992
to 1999. The pathogen of Volhynian fever was
detected in 23.22% of natural populations of lice
sent from Cherkasy, Lviv, Mykolaiv, Donetsk,
Zakarpattia, and Kharkiv regions.

This became the basis for studying the
problem of pediculosis in Ukraine during the
active phase of the Russian-Ukrainian war since
pronounced migration processes of the population
from the eastern regions could lead to increased
risks of infestation among the population where
internally displaced persons arrived. We took
into account that according to official statistics
[22], since 2019, there has been a significant
trend of decreasing prevalence rates of pediculosis
over two years, which was due to a substantial
reduction in the likelihood of infestation during the
implemented quarantine measures related to the
Covid-19 pandemic. In 2019, the growth rate
(GR) of new cases among the total population
decreased by 2.1 times, and the prevalence rate (PR)
was 28.83 per 100,000 populations. Over the next
two years, both indicators continued to decrease:
in 2020, the PR was 13.92, and the GR decreased
by (-) 51.98%, while in 2021, the PR was 10.02,
and the GR decreased by (-) 28.43%.
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In the year the active phase of the war
began, the functioning of the epidemic control
system was significantly disrupted in the
occupied and de-occupied territories, as well as
in areas where internally displaced persons from
the eastern regions of the country were residing
in unorganized settings. According to the United
Nations, over 6 million citizens of Ukraine left
the country's territory [23]. All of this led to
further decline in the official data regarding
pediculosis, which in 2022 amounted to 5.77
(PR) and (-) 42.58% (GR). Only in the
Zakarpattia and Khmelnytskyi regions did the
indicators of population infestation with
pediculosis increase, with the average meaning
for Ukraine being (-) 42.85%. It is worth noting
that when assessing the intensity of processes in
Ukraine, pre-war population figures were taken
into account, which significantly influenced the
determination of PR and GR regarding
pediculosis.

Intensive migration processes and a
range of social circumstances, driven by the war,
led to an increase in the indicators of population
infestation with pediculosis in Ukraine in 2023:
7.17 (PR) and (+) 23.01% (GR). Compared to
the previous year, intensification of infestation
was observed in all administrative territories,
except for the Zhytomyr, Zaporizhzhia, and
Zakarpattia regions and the city of Kyiv. The
highest GR indicators were in the Zhytomyr
(84.48%), Chernivtsi (70.49%), Mykolaiv
(69.57%), and Khmelnytskyi (68.75%) regions.
The average GR indicator for Ukraine was 23.01%.

In Lviv region, compared to the previous
year, the number of detected cases of pediculosis
increased by 2.2 times in 2023. Among the
affected individuals, children aged up to 17 years
predominated (57.9%): up to 1 year - 2.8%, 1-4
years - 10.4%, 5-9 years - 30.2%, 15-17 years -
14.1%. Compared to the previous year, the
number of infested internally displaced persons
tripled [24].

As mentioned earlier, the problem of
pediculosis remains relevant worldwide. In
European Union countries, the infestation rate
varies from 1 to 22.4% of the total population

across different demographic groups. According
to data from the European Centre for Disease
Prevention and Control (euroCDC), a negative
annual trend is observed even in England, where
the average prevalence rate of pediculosis
reaches 37.4% [25].

Research in Poland during the period
2014-2018 showed that head lice infestation was
detected in 87.5% of the examined schools. The
highest number of cases was registered among
children in the age group of 6-9 years (68%).
The prevalence of pediculosis among children
in orphanages ranged from 6.9% to 29.4% (on
average 16.3%) [26].

Discussion

Studies on trench fever in Ukraine and
worldwide have confirmed the circulation of B.
quintana in the modern era. In our country, when
determining the seropositive layer among the
total population, antibodies to Bartonella in
blood sera were detected both among the
children and among adults in the following age
groups: 0-9 years - 1.72%, 10-19 years - 2.43%,
20-29 years -4.30%, 30-39 years - 2.94%, 40-49
years - 3.56%, 50-59 years - 3.46%, 60 years
and older - 3.83%. It should be noted that the
highest number of positive blood sera was found
in the group of patients with cardiovascular
diseases (70.59% of the total number of positive
blood sera), and in patients with myocardial
infarction, specific antibodies were statistically
significantly more frequent compared to other
nosological forms - at 5.51% (p 0.01) [21].

At the present stage, sporadic cases of
trench fever are mainly observed on all
continents except Australia and Antarctica, rather
than epidemics as it was at the beginning of the
20th century. Cases of the disease have been
described in the United States, France, Poland,
China, Chad, and Burundi [17, 27, 28].
Antibodies to the pathogen are detected in
homeless individuals, drug users, and HIV-
infected individuals [29, 30, 31]. Disease
prevalence correlates with the level of
infestation, which increased during the 2008
recession, as well as economic and medical
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issues caused by the COVID-19 pandemic [32];
in case of inadequate sanitary conditions, high
infestation levels, homelessness, poverty,
alcohol, and drug abuse [19].

One of the reasons for the change in the
clinical and epidemiological characteristics of
trench fever was the adaptation of B. quintana
to a new vector - the human head louse
(Pediculus humanus capitis). Experimental
studies have shown that after oral feeding on
blood containing B. quintana bacteria, the
quantity of the pathogen in the feces of Pediculus
humanus capitis and Pediculus humanus v.
corporis was almost the same. The authors found
that the average viability of B. quintana
decreased in head lice compared to body lice
during 11 days of observation [33]. Perhaps the
lower susceptibility of head lice to Bartonella
could be one of the reasons for the reduction in
the epidemic potential of this pathogen.

Human pediculosis remains a global
public health issue. Estimates suggest that the
global prevalence of head lice among school-
age children is 19%. Therefore, the presence of
vectors remains a real threat for the spread of
several pathogens, causing extremely dangerous
infections. Studies conducted in various
countries have found that in addition to
transmitting R. prowazekii and B. quintana, lice
are specific vectors for other extremely
dangerous diseases: R. rickettsii, C. burnetii, B.
recurrentis, and Y. pestis, as well as
Acinetobacter spp. [14].

Risk groups for pediculosis include
organized collectives such as children in
preschools, boarding schools, patients, and staff
in specialized healthcare facilities (psychiatric,
gerontological, hospices), care facilities for the
elderly, homeless individuals, and so on.

The fact that trench fever is encountered
more frequently in the modern period than
clinically diagnosed is due to changes in the
disease manifestation, as many cases clinically
present with mild or subclinical symptoms. It is
worth noting that this disease is considered an
opportunistic infection that occurs in individuals
with lowered immunity.

Predicting the further evolution of B.
quintana is challenging, but it should be
considered the severe experience of past trench
fever epidemics and the possibility of pathogen
reversion with the formation of virulent strains
with significant epidemic potential. Additionally,
there is a concern that the pathogen could
potentially be weaponized as part of biological
warfare recipes [34].

Conclusions

The territory of Ukraine remains endemic for
trench fever, and the state of emergency due to
the war exacerbates the risks of disease
occurrence among the population. It is advisable
to strengthen epidemiological surveillance, with
particular attention to patients with seasonal
febrile conditions of unknown etiology and
outbreaks of pediculosis, especially among high-
risk groups, as well as to combat pediculosis.
An important task is to create reserves and ensure
the availability of pediculicidal medications, as
well as to organize sanitary and educational work
among the population.
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Pedepar

B ocmanni poku 3'sieunucs nogioomnents upo0o KiiHiu-
HO20 83AEMO38'S3KY MIdC NAPOOOHMUMOM, 3AXE0PI0GAH-
HAMU KUMEYHUKA | NEeYIHKU TI00CLKO2O OP2AHI3MY, MAK
36ana "pomogo-KuuKoeo-neuinkosa 6icv", xoua npuyUn-
Ho-Hacniokosutl mexanizm marxoi "acoyiayii" noku me-
3PO3YMINUIL.

Mera. [locrnioumu GyHKYiOHATLHUT CMAH NeYIHKU, MOH-

K020 KUWEeUHUKA | napoOoHma wiypie Ha Qoui mpusaniol

MemioHin-iHOykoeanol I'Ty i nedocmamuocmi gimaminy
D ma ii kopekyii xoninom i eimaminom D.

Marepiau i MeTonu. /Jocriodcenns mpusanicmio 8 mudic-
Hi8 Oy110 nposederne Ha 36 dopocaux uyypax 0box cmameti
8iKOM 5 micayis. Excnepumenmanbia 2inep-2omoyucme-
iHemist 6yna 6I0mMBOPeHa 32i0H0 3 OIUUMU PEKOMEeHOd-
yisimu, it Kopekyii npoeoounUCst 34 OONOMO20I0 XONIHY I
simaminy D. Jocnioocysanucs i nopisniosanucs 0ioxi-
MIYHI NOKA3HUKU 6 KPOBL | 20MO2EHAMAax, 6U3HAYAECA CIMY-
ninb ampo@ii anrbeeor.

PesyabTaTtn. Excnepumenmanvre 00CHIONCEHHS NIO-
meepouno pe3yibmamu nonepeorix O0CIi0NCeHb, W0 3a
mpusanoi memioninosoi I'T'l] y wypie eunukae nomipne
VPAdICeHHs1 NapOOOHMY, WO GI00ALEHO HA2AOYE KIIHIUHY
Kapmumy 2eHepanizo8ano2o napoooHmumy 1e2ko2o cmy-
nems gaxscKocmi y nooetl.

OOroBopeHHs. V excnepumenmanbHux meapur 2inep-
2omoyucmeinemis GUKJIUKAE HUZKY abepayiil  KPOGi, Ku-
WeyHUuKy ma nevinyi (6UCOKuUll pigenb 20MOYUCEIHY, OK-
cudamusHuil cmpec, 2aibMy8aHHs. AHMUOKCUOAHIMHO20
3aXUCTY, BHUNCEHHS PI8HA 8iIMaMiHy D, 3MIHY akmusHoc-
mi eH3UMi6 NewiHKU, NOPYUWEHHSI OOMIHY Kalbyiio).
BucHoOBKU. 3minu 6 napodormi, KuuleuHuKy i newinyi exc-
nepuUMenmanbHux meapuH, sSKi 6UHUKAIOMb HA (OHI
einepeomoyucmeinemii niomeepox’Ccyloms Hasi6Hicmy "po-
MOBO-KUUKOB0-newinkosoi” acoyiayii. 30azauenms diemu
Xoninom ma simaminom D 6i0uymHoO 3HUICYE 6KA3AHT NO-
PYUWeHHs, a came: NONepeoHCye GUHUKHEHHS POy ecig pe-
30poYyii 6 anveeonax uenen, NOKPawye QyHKyionarbHuil
Cman moHKO20 Kuuleunuka i nevinku. 30invulenus guege-
O€HHSI Kanbyilo 3 OPeaHizMy wypie i3 ceuero 6Kasyoms Ha
NOPYULEHHS! KICMKOB020 Memabonizmy, wo modxice 6ymu
Hacaiokom deiyumy kanvyiro ¢ meapun 3 I'1y. Omorce,
83AEMO38 SI30K MIdHC POMOBOIO NOPOIHCHUHOIO, MOHKUM KU-
WEeHYHUKOM [ NeYIHKOI ICHYE, 5K [ ni0meepouio Haute 00-
CRIOJICeHHs,, npome 8ION0GI0L Ha me, KA NaAMoL02is 8 Yill
mpiaodi nepedye i BUKIUKAE IAHYIO208Y PEaKyiio, CKa3amu
cknaono. Haseoeni napamueu 3 npoonem oci "pom-xu-
weyHuKk-neyinka" oaoms HAOiO HA MONCIUBUL HOBULL
NPaKmudHull KpoK 8 CImomamonocii.

Beryn

B ocTanHi pok# 3'IBUIINCS TIOBITOMJICHHSI 111010
KJIIHIYHOTO B3a€MO3B'SI3KY MiXK MapOIOHTHTOM,
3aXBOPIOBAHHSAMH KHIIIEYHHKA 1 TIEYIHKU JFOACH-
KOTO OpraHi3My, TaK 3BaHa BICh "POT-KHUIIICYHUK-

Abstract

In recent years, there have been reports of a clinical
relationship between periodontitis, intestinal and liver
diseases of the human body, the so-called "oral-intestinal-
hepatic axis", although the causal mechanism of such an
"association" is still unclear.

Aim. The study aims to investigate the functional state of
the liver, small intestine, and periodontium of rats against
the background of long-term methionine-induced
hyperhomocysteinemia and vitamin D deficiency and its
correction with choline and vitamin D.

Materials and Methods. The study, lasting 8 weeks, was
conducted on 36 adult rats of both sexes, aged 5 months.
Experimental hyperhomocysteinemia was reproduced
according to current recommendations, and its correction
was carried out with the help of choline and vitamin D.
Biochemical parameters in blood and homogenates were
studied and compared, and the degree of alveolar atrophy
was determined.

Results. The experimental study confirmed the data of
previous studies that with long-term methionine
hyperhomocysteinemia in rats, moderate periodontal
damage occurs, which remotely resembles the clinical
picture of generalized periodontitis of a mild degree of
severity in humans.

Discussion. /n experimental animals, hyperhomo-
cysteinemia causes a number of aberrations in the blood,
intestines, and liver (high level of homocysteine, oxidative
stress, inhibition of antioxidant protection, decreased vitamin
D levels, changes in the activity of liver enzymes,
disturbances in calcium metabolism).

Conclusions. Changes in the periodontium, intestines, and
liver of experimental animals that occur against the
background of hyperhomocysteinemia confirm the presence
of an "oral-intestinal-hepatic" association. Enriching the
diet with choline and vitamin D significantly reduces the
indicated disorders, namely: prevents the occurrence of
resorption processes in the alveoli of the jaws, and improves
the functional state of the small intestine and liver. Increased
excretion of calcium from the body of rats with urine indicates
a violation of bone metabolism, which may be a consequence
of calcium deficiency in animals with hyperhomo-
cysteinemia. So, there is a relationship between the oral
cavity, the small intestine, and the liver, which was confirmed
by our research, but it is difficult to answer what pathology
in this triad precedes and causes a chain reaction. The given
narratives about the problems of the "mouth-intestine-liver"
axis provide hope for a possible new practical step in
dentistry.

nevinka'", Xoua MpUIMHHO-HACTIIKOBUI MEXaHI13M
Takoi "acoriamii" oK1 o He3po3yminmii [1].
SIK BITOMO, OQHICIO 13 HEOCTATHBO BHB-
YEHUX MPUYMH BUHUKHEHHS 0ararb0X OpraHHuX
MIaTOJIOT1H, B TOMY YMCJTi KHILIEYHUKA Ta MTEYiHKH,

Experimental research

63

Excnepumenmanwvhi 00cniodcenn



JIvsiecoxuit meouunuii uaconuc 2024. T. 30. Ne 1-2
Acta Medica Leopoliensia 2024;30(1-2)

ISSN 1029 - 4244 (Print)
eISSN 2415-3303 (Online)

€ rinepromorcreinemis (I'T1) i gedinut BiTa-
MiHy D, SK y MpOBOKYIOUOMY MaTOJOTIHYHOMY
TaHjeMi, Tak 1 moonuHili [2]. B momepenHix Ha-
[IMX EKCTICPUMEHTAITLHUX JTOCIIPKEHHSIX Ha J1a-
OoparopHux mrypax [3, 4, 5], HAaMU BUCBITICHO
aCOIIaTHBHUMN 3B'SI30K JESIKUX CTOMATOJIOTITHAX
MaTOJIOT1H 1 MiIBUILIEHUMH PiBHSIMU TOMOITHCTE-
iny (I'm) Ta BMicToM Bitaminy D B oprani3mi Jro-
nuHU. Hac 3arikaBuino, 4u iCHy€ KOMIUIEKCHUN
3B's130Kk Mik [T, BMicToM Bitaminy D, 3m0po-
B'SIM POTOBOT IIOPOKHUHU, ITATOJIOTIEF0 TOHKOTO
KHIIIEYHUKA 1 TIEUIHKH Y JIA0OPATOPHHX IITypiB,
HAsBHICTH SIKOTO BIJIKPUBA€E TEPCIIEKTUBH IS
MOJATBIINX JTOCITIIKCHb.

Merta noCHiPKeHHS - JOCTIUTH (QyHK-
IOHAIBHUI CTaH MEYIHKH, TOHKOI'O KAIIIEYHUKA
1 mapojoHTa 1ypiB Ha (HOHI TPUBAJIOT METIOHIH-
inaykoBanoi I'T1 i HemocraTtHOCTI Bitaminy D
Ta 11 KOpeKIii X0IiHOM i BiTamiHOM D.

Marepiau i MmeToau
ExcriepuMeHTH MpOBOIWIN BIAMOBIAHO 10 3a-
kony Ykpainu Ne 3447-1V Bin 21.02.2006 "IIpo
3aXHCT TBAPUH BiJ1 JKOPCTOKOTO MIOBOKEHHS " Ta
JI0YMX BUMOT IIPO T'YMaHHE CTaBJICHHS JI0 €KC-
NEPUMEHTAJIbHUX TBapuH [6], yxBaneHux "€B-
PONEHCHKOIO KOHBEHIIIEIO PO 3aXHCT XPEOSTHUX
TBapHH, 110 BUKOPUCTOBYIOTHCS 3 €KCIIEPUMEH-
TaJBHOIO Ta 1HINOI HayKOBOIO MeTor" (CTpac-
oypr, 1987) [7], A®LL MO3 VYkpaiuu, 3 10TpH-
MaHHSM TPaBUII, 3aIPOBAHKEHUX KOMITETOM 3
010eTHKU BiHHUIIEKOrO HAITIOHAJIBHOTO MEIAY-
Horo yHiBepcutety iM. M. 1. [Tuporosaa.
JlocniKkeHHS TPUBAITICTIO 8 THIXKHIB Oy-
JI0 poBezieHe Ha 36 JopociuX mrypax 000x cra-
TEH BIKOM 5 MicAIIiB IMOpEIHOTO PO3BEACHHS Ma-
coto 160-220 r. JloknaiHO METO/IMKa BIATBOPEH-
Hs1 ekcriepuMeHTanbHO1 [T Ta 11 Kopekiii Oyna
onucana panimie [5]. TBapunu Oynu posmineHi
Ha 3 rpynu: 1-a rpyna-iHTaKTHUN KOHTPOJIb, 2-
a - TBapuHHU 3 MeTioHiHOBOIO [ T'11 Ta 3-5 rpyma -
TBapuHH, B skuX [T KoperyBasacsi XOIiHOM i
BiTaminoM D. BinTBopeHHs eKCriepUMEHTaIbHOT
MoO7IeTTi BiI0yBaJIOCs BiIIIOBITHO JI0 AIFOYHX pe-
KOMeH/1a11i# 1 TpuBaio 4 TrxHI. YoTHpH HACTYTI-
HUX TYDKHI BC1 Iy Pl 3HAXOIMITUCS HA CTaHIAPT-
HOMY paIlioHi BiBapito, BIIPOIOBXK SIKUX MTPOBO-

JUIIOCS TIJIBKU CTIOCTEPEKEHHS 32 TBapUHAMH
JUTSL IPOTPEeCYBaHH OB BUPAXKEHOT 1aTOIIO0-
rii. B xiHIi gocmiay micis 3abopy cedi, B SKii
BHU3HAYAJIA BMICT 3aTaJILHOTO KaJIbIlito, 1abopa-
TOPHHX TBAPUH yCiX IPYTl BUBOJMIH 3 EKCTIEPH-
MEHTY TIiJ] TIONICHTAJIOBUM HAPKO30M 1 3a0upau
KPOB 3 ceplist sl 010XIMIYHUX JOCITIKEeHb. 3
(parMeHTiB TOHKOTO KUIIEYHUKA Ta SICEH BUTO-
TOBJISLIM TOMOTEHATH, Ha CKEJIETOBAHUX AJIbBEO-
JSIPHUX TAPOCTKAX B JAUISHIN MOJISIPIB HIDKHIX
IIeJIeTI TPaBOi CTOPOHH MPOBOAMIA MOPPOMET-
PHYHI 1O CITIHKEHHS.

VY mia3mi KpoBi €KCIEPUMEHTAIbHUX
TBapHH PiBEHb TOMOIMCTEIHY JIOCIII/HKYBAIIN 32
JIOTIOMOTO0 METOTy KOHKYPEHTHOTO iIMyHOaHa-
T3y 3 €IeKTPOXEMUTIOMIHICIIEHTHOIO IETEKITI€10
"ECLIA" na anamizaropi Cobas 6000 3 TecT-cuc-
temoro " Roche Diagnostics" (ILIseitmapis). dia-
Ma30H BUMIPIOBaHb CTaHOBUB 3,0-50,0 MKMOJIB/II.
Biramin D (25-rigpokcusitamin D (25-OH D)) Bu-
3HAYaJId METOJIOM IMYHO(EPMEHTHOTO aHAJIi3y
Ha TBeproMy copbOenti "ELISA", anamizatop i
tect-cuctemMa "EUROIMMUN" (HimeuunHna),
nianma3oH BUMiproBaHb cTaHoBUB 0-4800 MO/m.
bioximiuHi MapkepH, SKi XapakTepu3yloTh CTaH
MIeYiHKY BU3HAYAJIH 3aralbHOBIJOMIMH METO/Ia-
MH: 3arajdbHUI OIIOK, MAJIOHOBUM Hiajabaerij-
o peaxiii 3 Ti00apOITypOBOIO KUCIOTOIO, Ka-
ternicuH /| - mo peaxiiii 3 reMorsio0iHOM, aaHiH-
amiHoTpancdepasy (AnAT) i acnapraTamiHo-
tpancdepazy (AcAT) [8, 9, 10].

Bupineni ¢parMeHTH TOHKOTO KUIIIEYHH-
Ka 1 SICeH MPOMHUBAJIM Ta TOMOTCHI3yBaJIN 3 BU-
kopucranasam 50 MM tpuc HCl 6ydepa (pH 7.,4),
o mictutb 1,15% KCI. T'omoreHnat neHTpudy-
ryeanu npu 4°C npotsarom 10 xBuiuH, a oro
cyrnepHarant 30epiranu mnpu -8°C 1 BUKOPHCTO-
BYBAJIH JUTSI OIIHKA O10XIMIYHUX MTApaMeTPiB; aK-
TuBHOCTI enacta3u [11], kucnoi ¢ocdarazu
(imyHoepmenTHuM mMetoqoM "ELISA" na nHa-
MiBaBTOMAaTHYHOMY MIKpOIUIAaHIIETHOMY (hOTO-
meTpi SUNRISE (Tecan,ABctpisi), 3 BUKOpHC-
TaHHsM TecT-cuctemu IDS-Deutschland GmbH
(Himewyunna)), xaternicuny D [9], BmMicTy Maio-
HOBOTO Adianpieriay [8], Ta cTaHy aHTHOKCH-
nmanTHOI cuctemu (aktuBHICTH COJl) - 32 peak-
1i€ro 3 kBepretuHoM [ 12]. MopdomerpuuHi 10-
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CJIiJ[KEHHSI TTPOBOJTVIIN HA HIDKHIX IIIEJIeTax mic-
7S MEXaHIYHOTO BHUJAJICHHS M'SKUX TKaHUH (3
MIOTIEPETHBOI0 OJTHOJCHHOIO BUTPUMKOIO B 5%
po3unHi NaOH) 3a MeTOMKOFO, OTTCAHOIO B ITO-
nepeaHix pocuimkeHnsx [4]. Craructuaay 00-
POOKY pe3ysbTaTiB IPOBOIIIH IS CEPETHIX Be-
nu4uH 3a t-kpurepiem CreronenTa [ 13]. Pe3yib-
TaTH MPEACTaBJIeHI y BUDVISIII M+m.

PesyabTaTH it 00roBOpeHHs
Sk 1 B onepeHix ekcnepumMenTax [3, 5] Hai-
BUIINH piBeHb [ 11 peecTpyBanu y 2-i rpymi TBa-
puH (MetioninoBa I'T), 1m0 3 BUCOKUM CTyTIe-
HeM BiporigHocTi (p<0,001) Bigpi3HSIOCS Bif
NIOKa3HUKIB y KOHTPOJIBHIHN TPy, B sIKiil BiH OyB
HIK4Yui B 1,8 pasu, M0 CBITYUTH PO METOJI0-
JIOTiYHE BIATBOPEHHS HAMU MOJIENi METIOHIHOBOT
rinepromonucteinemii (Tao6m. 1). [Tpo edexTus-
HICTB 3aCTOCOBAHOTO HAMH MeToy Kopekiii [Ty
XOJIIHOM Ta BiTaMiHOM D CBiT4UTH 1 BipOTiIHA
PI3HHIIS TTOKA3HUKIB JAHOTO MapKepa Mixk 2-10
Ta 3-10 rpynamu (p<0,05), sikuii 3MEHILIUBCS B
~1,4 pazu.

VY KiHLli T0CTiAy piBHI 3arajqpHOTO OiNKa

B KPOBI TBapuH yCixX IpyIl OyB MPAKTUIHO OJ[HA-
KOBHM 1 CTAaTUCTHYHOI Pi3HHUII MIXK IPyTIaMy HE
cnocrepiranu (Taom. 2).

Y cupoBarii KpoBi mrypiB 2-1 rpyn "me-
tioHiHoBa I'T" Big3HayaeThCs 30UIBIICHHS HA
30% Bmicty MJIA (p<0,05) mopiBHsiHO 3 1-10
TPYTIO0 3J0POBOTO KOHTPOITIO 1 Ha 27% mopiB-
HSIHO 3 3-10 IPYTIOIO LITypPiB, B AKMX IPOBOIMIIACS
KOpEKIIis Tinmepromonucteinemii. Jlectpyxkiis i
pYHHYBaHHS KITITHHHUX MEMOpaH yYHACiIOK Ha-
IpOMaKEHHSI TIPOAYKTIB BUTEHOPAINKAIBHOTO
OKFHICJTICHHS B KPOBI ITiTTOCITITHAX TBAPUH CYTIPO-
BOJIKY€ETHCS TABUIIICHHSM aKTUBHOCTI JIi30C0-
mMasibHOTO (hepmenTy katernicuny D-B 1,718 1,6
pasu (p<0,001) BiAMOBITHO 10 KOHTPOIHHOI T
3-i excriepuMenTanbHUX rpy. (Tabm. 2).

[TigBUTIIEHHST aKTUBHOCTI B TUTa3Mi KPOBI
TaKUX CH3WMIB sIK allaHiHaMmiHOTpaHCc(pepasa
(AnAT) i acnapraraminorpancdepasza (AcAT)
€ HaJ[IITHUM 1HIUKaTOPOM YIITKOJKEHHS IEYiHKA
1 CBITYMTB PO JIeSIKE TIOPYIIEHHS LIJTICHOCTI r'e-
MaTOIUTIB, 0O BiJJOMO, 1110 ITiABUILEHHS aKTHB-
HOCTI 1TuX (hepMeHTiB, a ocobmuBo ANAT, Bij-
OyBa€eThCSI 3HAYHO paHile, HXK 1HIT O4eBUIHI

Tabnuys 1

Pieni comoyucmeiny (I'y), simaminy D 6 cuposamyi kposi wypis (M+m) na ¢oni memioninogoi cinepeomoyucmeinemii
i Hedocmammnocmi gimaminy D ma ii kopexyii

DL T Biramin D

Py P (MkMoab/a) | (HMOJB /1)

Ill-zlfgmponb 6,2340,65 | 31,98+138

2. MerioninoBa mozenb [T, 11,35+£0,75 | 23,55+1,30
n=12 p1<0,001 p1<0,05

3.MerioninoBa mojenb [Ty 7,97+0,83 31,75+£2,39
Ta 1l KOpeKist XOJIIHOM Ta BiTaMiHOM D, p1>0,05 p1>0,05
n=12 P2<0,05 P»<0,05

Hpumimra. Y yiti ma nacmynnux mabnauysx nosuauena sipoziona (p<0,05) ma eucoko sipoziona (p<0,001) piznuys
Midic 2pynamu, p, , -yudpami nosnadeni pynu nopieHaHHs.

Tabnuys 2

Bioximiuni nokasnuxu cupogamku Kpogi wypie, wjo xapakmepusyroms cmat neyinku (M+m) na goni memioninosoi
einepeomoyucmeinemii i Heoocmamuocmi gimaminy D ma ii kopexyii

N 3aranbHuii Ol10K MIA Karencun D
Py P (r/m) (MKMOJIB/J1) (o)
ﬁj’i{;"om’“a pyna. 72,644,54 10,340,45 | 0,040,004
Mertioninosa moaens [T, 13,340,76 0,075+0,006
+

=12 68,8+5,94 p1<0,05 p<0,001
MertioninoBa mojenb [Ty 10,6 £0,69 | 0,04740,005
Ta 11l KOpEeKIlisl X HOM Ta BitaMiHoM D, 70,9+5,65 p»<0,05 px<0,001
=12 p>0,05 p>0,05

Hpumimra: * - kamencun D supadicanu 6 oounuysx onmuunoi wirbnocmi va 1 me oinka 3a 10 xe
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Puc.1

Pieni AnAT i AcAT 6 cuposamyi kpo6i wypie (HMOIb/MA/X8) HA POHI MeMIOHIHOBOT cinepeomoyucmeinemii i
Hedocmamuocmi simaminy D ma it kopexyii

O3HaKH HeraTuBHUX edekTiB. [Ipu ekcniepumen-
TaJbHIA METIOHIHOBIM rineproMonucTeiHeMii, B
TBapuH 2-1 Tpynu piBHi AnAT BiporigHo BuIi
(p<0,05) nix y mypis 1-i Ta 3-x rpym, a came B
1,28 1 1,23 pasu, Bignosiano (Puc. 1). CrocoBHO
akTUBHOCTI ACAT peecTpyeThCsl PAKTUYHO aHa-
JIOTiYHA TEHACHIIis.

Cepen MapkepiB 3amalieHHsSI CIM30BO1
000JIOHKH TOHKOT KHIITKHU LTYPiB MU aKIIEHTYBa-
JU CBOIO yBary Ha MaJOHOBOMY JiajbJerisi
(MZA), enacrasi i kucniit pocdaraszi. AKTUB-
HICTh €JacTa3W y CIU30Biil 00OJOHII TOHKOT
KUIIKA OIypiB yCiX Tpyn BipOTigHO HE
smiatoBanacs (p>0,05) (Tabm. 3).

AxTuBHICTB Kucnoi pocdarazu (KD) sk
Mapkepa MPOHUKHOCTI MEMOpaH 3 BUCOKOIO Bi-
porinnictio (p<0,001) Oyna BuIa y TBApuH Ipy-
roi Tpynu 3 HEKOPETOBAHOIO EKCTIEPHUMEHTAIIb-

HOIO TineproMonucreinemMiero. [TopiBHSHO 3 rpy-
MO0 3JTOPOBOTO KOHTPOJIIO, AaKTUBHICTH IIHOTO
depmenty Bupocia Ha 64%, a pu 3piBHSAHHI 3
TBapUHAMH 3 TPYIH, B SKAX MPOBOAMIIACS KO-
pekiist [ Ty xomiHoM Ta BitTamiHOM D, aKTUBHICTB
K® 6yna Bumoro Ha 52%. BiporigHoi pizHutli B
MOKa3HHUKAX BUIIE3TaaHOTO MapKepy Y TBapHH
1-i Ta 3-1 rpyn Ha crioctepiraiocs.

PicT koHIIEHTpaIlii MaJOHOBOTO JIiajb/e-
iy B KUIIKOBUX TOMOT€HATaX IIyPiB 3 METIO-
HiHOBOIO I'T'11 (2-ra rpymna) cBiT4UTh PO IHTEH-
cu(ikaIio Mmpormecy MepeKuCHOTO OKUCHEHHS
JIIIAIB B CIM30BiM 00O0JIOHIII TOHKOT KHIIIKH.
Bwmict MJIA 1OCTOBIpHO ITiIBUIITYBaBCSI 3a Ti-
nepromorcteinemii (rpymna 2), 0cooi1mBo B 11o-
PIBHSIHHI 3 KOHTPOJIBHOIO TPYIOIO TBapUH
(p<0,001). 36araueHHs TI€TH XOJIIHOM Ta BiTa-
MminoMm D (rpyma 3) cyTTeBO HOpMaITi3yBaio e

Tabnuys 3

Toka3nuku 3ananenns 8 20M02eHAMAx CIU3080i 0OONIOHKU MOHKO20 KUMEYHUKA WYpPi8 Ha (oHi MemioHiH080T
einepeomoyucmeinemii i nedocmamnocmi gimaminy D ma ii kopexyii

MJIA Kucna gochparaza | Enacraza
I'pynu Tsapun (HMOJIb/MT 0iJIKa) (HKAT/KT) (On/kr)
Ejigpoma Tpyma 1,9540,17 2,55+0,19 14,85+0,88
2. MeTioninosa mozeib 1T, 3,3540,21 4,19+0,28 17,62+1,16
n=12 pi<0,001 p1<0,001 p1>0,05
MeTioniHoBa Mmogenb [T 2,1540,13 2,76x0,11 15,3540,52
Ta i1 KOPEKIIisl XOJIIHOM Ta BiTaMiHOM D, p<0,05 p2<0,05 p2>0,05
n=12 p>0,05 p;>0,05 p;>005
Hpumimra:1 00=0,0167mr-xam/ke
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B KOHTPO/Ib

W METIOHIHOBA [T,

METIOHIHOBA [TLL +KOPEKLIS
Puc.2?

Cman aHmuoKcuoanmHo20o 3axucnmy moHKo2o
KUUEUHUKA WypPIi8 HA POHI MemIOHIHOGOT
einepeomoyucmeinemii i Hedocmamuocmi imaminy D
ma ii kopexyii (%)

Ipumimra: * - akmuenicmo CO/] eupasicanu sax %
2a1bMYBANHS YMBOPEHHS CYNEPOKCUOHO20 PAOUKATLY HA

1 me 6inka

nokaszHuk (p<0,05).

Sx Bigomo, I'T1 Ta nedinur Bitaminy D
B OpPTaHi3Mi BIUTUBAIOTh HA BUHUKHEHHS OKCHU-
JATUBHOTO cTpecy. JlaHi bOTo JOCITIIKSHHS M0-
kazanu BiporigHe nocuieHHs (p<0,05) axTus-
HOCTI CYNEepPOKCHTUCMYTa3H B 3-i TPy TBa-
PHH, JIe TIPOBOMIIACS KOPEKIis TieproMomuc-
TeTHEeMIi, TOPIBHSHO 3 2-10 TPYIIOL0, /I KOPEKIIist
I'Ty He mpoBoawIacs. Pi3HUIS MiX MOKa3HHUKA-

MH B IIUX €KCIEPUMEHTAIBHHUX IPyMax CKiaia
42% (Puc. 2).

Ha 111 MmonensoBanoi metioHiHOBOI [T
y TKaHWHAaX SICEH IIypiB 2 TPyNH CIOCTEpiranu
BHCOKO JTOCTOBIPHE IiIBHIIIEHHS BMicTy MJIA -
B 2,3 paszu (p<0,001) mopiBHAHO 3i 370POBUM
KoHTpoJeM (1-ma rpyna) Ta B 1,9 pasu (p<0,05)
NopiBHAHO i3 3-10 rpynoto tBapuH (Tabm. 4).
3umxkenns aktuBaocti COJl - y 2,3 pasu
(p<0,001) Ta 3picT aKTHUBHOCTI KaremcuHy D
(p<0,001) Takox miaTBepIKYIOTh HASIBHICTD BH-
paXeHOI 3amaibHOI peakxilii y mapogoHTi. 30a-
rayeHHs JIIETH XOJIIHOM Ta BiTaMmiHnoMm D (rpyma
3) HOpMaUTi3yBaJio BHIIIEBKA3aHI MTOKA3HHUKH.

[Toxa3HuK pe30opOIIii KICTKH aIbBEOIIsIp-
HOTO MapoCTKy B IIypiB Ha T TiMEproMOIHC-
TeiHeMii (rpyma 2), IKuil po3paxoByBaJ 3a CTY-
MIEHEM OTOJICHHSI KOPEHIB MOJISPIB, CKiaB 36,77
1,08 %, 10 BiporigHO BHUIIIE MOKa3HUKA aTpodii
KICTKM B IHTaKTHUX IypiB (rpyma 1) - 27,59
0,58% (p<0,05) Ta mrypiB 3 rpymnu 3 KOperona-

Hoto [ Tt (p<0,05) (Puc.3).
Tabnuys 4

BioximiuHi nOKasHUKU 6 20MO2eHAMAax sicer wypie Ha oui memioninoeoi I'ly i nedocmamuocmi eimaminy D
ma ii kopexyii (M+m)

KOHTPOb

MeTioHiHoBa TTL,

M, (60) Kartencun D
Tpym TBapuu (HMOJ]L/I\J’:I[? Giska) (%I)[ (0n.)
i”l{;p"m”*a Ty, 2,9740,42 43,341,59 | 0,097+0,006
2. Merioninosa moens [T, 6,7340,29 17,0+1,62 | 0,21240,008
n=12 p1<0,001 p1<0,001 | p;<0,001
Merioninoea monerns I'T1g 3,5740,37 39,4+1,76 | 0,12520,004
Ta il KOPEKIlis XOJIIHOM Ta BiTaMiHOM D, p:1>0,05 p1>0,05 pr>0,05
n=12 p,<0,05 p,<0,05 p,<0,05
ATpodin anbBeoAApHOro NapocTry wypis %

40
35
30
25 4
20 -
15 A
10

5 |

0 -

mMeTioHiHoea TTL,
+KopeKuis

Puc 3
Ampoghis napooonmanvhux anveeon (%) na Qoui 3min 6 newinyi i MOHKOMY KUMMEYHUKY Ni0 NIUGOM MEMIOHIHOGO!
einepeomoyucmeinemii i Heoocmamuocmi gimaminy D ma it kopexyii
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KOHTPO/b meTioHiHoBa ITL, meTioHiHoBa ITL+KopeKuin
Puc 4.

Kinvkicms susedenns kanvyito 3 opeanizmy wypie iz ceuero (MMOb/1) Ha QOHI MemioHIH08OI cinepeomoyucmeinemii i
Hedocmamuocmi simaminy D ma ii kopexyii

VY TBapuH 2 TPyIHU CIOCTEPITa€ThCs BU- JKy€e BKa3aHi MOPYIIEHHS, a caMe: TIOTIEPe/KY€E BU-
pakeHe BUBEJCHHS KaJbIlIO 31 CEYCI0, a caMe HUKHEHHSI TIPOIIECIB pe30pOITii B alTbBEONIaX eI,
Ha 60% OinbIIe, HIXK y TBAPUH KOHTPOJIBHOT Ipy- MOKpAIIly€ CTaH TOHKOTO KHIIIEYHHKA 1 TIEHiHKH.
nu Ta Ha 23 % Oinblie, HIK Y TBapuH 3 TPyIU 301IbIIEHHS BUBEICHHS KaJIBLIIIO 3 OPTaHi3My I1y-
(Puc. 4). PiB 13 ceuero BKa3yoTh Ha IOPYIIIEHHS KiCTKOBOTO

MeTa0oITi3My, 1110 MOYKE Oy TH HACITIIKOM JIePIltUTy

BucHosku KaJbILiro B TBapuH 3 [T,

[TpoBeneHe HAMU €KCIIEpUMEHTAIbHE JOCIHi-

JOKEHHS TIATBEPIMIO PE3YNIbTaTH MOMEpeTHIX Ilepcnekmueu nodanpvuux 00cnioxicens.
JIOCITIJKEHB, 110 3a TprBaliol MeTioHiHOBOT [ T'1] B3aeMo03B's130K MiK POTOBOIO MOPOKHUHOIO,
y IIypiB BUHHUKAE TIOMipHE YpasKeHHsI TapOJIOH- TOHKMM KHUIIEYHUKOM W TIEYIHKOIO iCHYE, IO i
Ty, 0 BiJIQJICHO HAra/ly€e KIiHIYHY KapTUHY Te- NiATBEPAMUIIO HAIle JAOCHTIJKEHHS, NMPOTE,
HEPATi30BaHOTO MAPOIOHTHUTY JIETKOTO CTYTICHS BI/IMOBIJII HA Te, sIKA MATOJOTIS y i Tpiafdi
BaKKOCTI y JIFofei. Y eKcrepuMeHTalbHUX TBa- nepeaye 1 BUKIHMKAE JIAHUIOTOBY pEakIlilo,
PHH TilIeproMOIMCTEIHEMISI BUKIIMKA€ HU3KY abe- CKa3aTu CKJIAJHO.

patiiii B KpOBi, KAIIIEUHHUKY Ta TICUIiHIl (BUCOKHIA Hageneni nHapatuBu 3 mpo0Oiem oci "poT-
PiBEHb TOMOIIMCTETHY, OKCHIATUBHHI CTpEC, IHTEH- KUIICUHHUK-TIEYiHKa" Jal0Th HA/IiF0 HA MOXKITUBHIA
cudikaris [1OJI, 3Hmxenns piBHs Bitaminy D, 3Mi- HOBHI TIPAKTUYHUI KPOK B CTOMATOJIOT 1.

HY aKTUBHOCTI €H3UMIB ITEYiHKH TOIT[0). 30araueH- Konghnikm inmepecis: nemae.

HSI JTIETU XOJIIHOM Ta BiTaMiHOM D BiuyTHO 3HH- Inugpopmauia npo ghinancysanns: nemae.

STUDY OF THE EFFECT OF METHIONINE HYPERHOMOCYSTEINEMIA AND ITS
CORRECTION WITH CHOLINE AND VITAMIN D ON THE CONDITION OF THE
PERIODONTIUM, SMALL INTESTINE, AND LIVER OF RATS

Introduction although the causal mechanism of such an
In recent years, there have been reports of a "association" is still unclear [1].

clinical relationship between periodontitis, As it is known, one of the insufficiently
intestinal and liver diseases of the human body, studied causes of the occurrence of many organ
the so-called "oral-intestinal-hepatic axis", pathologies, including intestines and liver, is
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hyperhomocysteinemia (HHcy) and vitamin D
deficiency, both in a provoking pathological
tandem and individually [2]. In our previous
experimental studies on laboratory rats [3,4,5],
we highlighted the association between some
dental pathologies and elevated levels of
homocysteine (Hcy) and vitamin D content in
the human body. We were interested in whether
there is a complex relationship between HHcy,
vitamin D content, oral health, and pathology of
the small intestine and liver in laboratory rats,
the presence of which opens perspectives for
further research. The study aims to investigate
the functional state of the liver, small intestine,
and periodontium of rats against the background
of long-term methionine-induced HHcy and
vitamin D deficiency and its correction with
choline and vitamin D.

Material and Methods

The experiments were conducted in accordance
with Law of Ukraine No. 3447-1V dated
21.02.2006 "On the Protection of Animals from
Cruelty" and the current requirements for the
humane treatment of experimental animals [6]
adopted by the "European Convention on the
Protection of Vertebrate Animals Used for
Experimental and Other for a scientific purpose"
(Strasbourg, 1987) [7], DPC of the Ministry of
Health of Ukraine, in compliance with the rules
introduced by the Bioethics Committee of
Vinnytsia National Medical University named
after M. 1. Pirogov.

The study, lasting 8 weeks, was
conducted on 36 adult rats of both sexes, 5
months old, inbred breeding, weighing 160-220
g. The method of reproducing the experimental
HHcy and its correction was described in detail
earlier [5]. Animals were divided into 3 groups:
Ist group - intact control, 2nd - animals with
methionine HHcy, and 3rd group - animals in
which HHcy was corrected with choline and
vitamin D. Reproduction of the experimental
model took place by current recommendations,
and lasted 4 weeks. For the next four weeks, all
rats were on a standard vivarium diet, during
which only the animals were observed for the

progression of more pronounced pathology. At
the end of the experiment, after taking urine, in
which the content of total calcium was
determined, laboratory animals of all groups
were removed from the experiment under
thiopental anesthesia, and blood was taken from
the heart for biochemical studies. Homogenates
were made from fragments of the small intestine
and gums, and morphometric studies were
performed on skeletonized alveolar sprouts in
the area of the molars of the lower jaws of the
right side.

In the blood plasma of experimental
animals, the level of homocysteine was studied
using the competitive immunoassay method with
ECLIA electrochemiluminescence detection on
the Cobas 6000 analyzer with the Roche
Diagnostics (Switzerland) test system. The
measurement range was 3.0-50.0 umol/l. Vitamin
D (25-hydroxyvitamin D (25-OH D)) was
determined by the enzyme-linked immunosorbent
assay method on solid sorbent "ELISA", analyzer
and test system "EUROIMMUN" (Germany),
the measurement range was 0-4800 1U/I.
Biochemical markers that characterize the state of
the liver were determined by well-known methods:
total protein, malondialdehyde - by reaction with
thiobarbituric acid, cathepsin D - by reaction with
hemoglobin, alanine aminotransferase (A1AT) and
aspartate aminotransferase (AST) [8,9,10].

Isolated fragments of the small intestine
and gums were washed and homogenized using
50 mM Tris HCI buffer (pH 7.4) containing
1.15% KCI. The homogenate was centrifuged at
4°C for 10 minutes, and its supernatant was
stored at -8°C and used to evaluate biochemical
parameters: elastase activity [11], acid
phosphatase - for the formation of inorganic
phosphate, the content of malondialdehyde [8],
cathepsin D [9] and the state of the antioxidant
system (SOD activity) - by reaction with
quercetin [12]. Morphometric studies were
performed on the lower jaws after mechanical
removal of soft tissues (with previous one-day
exposure in 5% NaOH solution) according to the
method described in previous studies [4].
Statistical processing of the results was
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performed for average values according to Student's
t-test [13]. Results are presented as M+m.

Results and Discussion

As in previous experiments [3, 5], according to
the data given in the Table. 1, the highest level of
Hc was registered in the 2™ group of animals
(methionine HHcy), which differed with a high
degree of probability (p<0.001) from the indicators
in the control group, in which it was 1.8 times lower,
which indicates methodological reproduction
models of methionine hyperhomocysteinemia. The
effectiveness of our method of HHcy correction
with choline and vitamin D is evidenced by the
probable difference in the indicators of this marker
between the 2™ and 3™ groups (p<0.05), which
decreased by ~1.4 times.

The Table. 2 shows that at the end of the
experiment, the level of total protein in the blood
of animals of all groups was practically the same,
and no statistical difference was observed
between the groups.

In the blood serum of rats of the 2°¢ group
of "methionine HHcy" there was a 30% increase

in the content of MDA (p<0.05) in comparison
with the Ist group of healthy controls and by
27% in comparison with the 3™ group of rats in
which hyperhomocysteinemia was corrected.
The destruction and destruction of cell
membranes due to the accumulation of free
radical oxidation products in the blood of
experimental animals is accompanied by an
increase in the activity of the lysosomal enzyme
cathepsin D - by 1.7 and 1.6 times (p<0.001),
respectively, with the control and 3' experimental
groups (Table 2).

An increase in the activity of such
enzymes as alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) in the blood
plasma is a reliable indicator of liver damage
and indicates some violation of the integrity of
hepatocytes, as it is known that an increase in
the activity of these enzymes, and especially ALT,
occurs much earlier than other obvious signs of
negative effects. As shown in Fig. 1, with
experimental methionine hyperhomocysteinemia,
the levels of ALT in animals of the 2¢ group are
probably higher (p<0.05) than in rats of the 1%

Table 1

Levels of homocysteine (Hz), vitamin D in blood serum of rats (M+m) against the background of methionine
hyperhomocysteinemia and vitamin D deficiency and its correction

. Hcy Vitamin D
Groups of animals (umol/l) @mol/l)
1 the control 62340.65 | 31.98+1.38
2. Methionine model HHcy, 11.35+0,75 | 23.55+1.30
n=12 p1<0.001 p;1<0.05
3. Methionine model HHcy 7.9740.83 | 31.75£2.39
and its correction with choline and vitamin D, p>0.05 p:>0.05
n=12 px<0.05 P2<0.05

Note: in this and the following tables, a probable (p<0.05) and highly probable (p<0.001) difference between groups
is marked, p ,, - numbers indicate comparison groups

Table 2

Biochemical indicators of blood serum of rats characterizing the state of the liver (M=m) against the background of
methionine hyperhomocysteinemia and vitamin D deficiency and its correction

Grouns of animals Total protein MDA Cathepsin D
P @/)) (umol/l) (units)

1. Th trol
ey o 7262454 | 10.320.45 | 0.04420.004
2. Methionine model HHcy, 13.340.76 | 0.075+0.006
n=12 68.845.94 p1<0.05 p1<0.001
3. Methionine model HHcy 10,640.69 | 0,04740.005
and its correction with choline and vitamin D, 70.945.65 p2<0.05 P2<0.001
n=12 p1>0.05 p1>0.05

Note: * - cathepsin D was expressed in units of optical density per 1 mg of protein in 10 min

Excnepumenmanshi 00cnioscenns

Experimental research



ISSN 1029 - 4244 (Print)
eISSN 2415-3303 (Online)

Jveiecokuit meouunuii ywaconuc 2024. T. 30. Ne 1-2
Acta Medica Leopoliensia 2024;30(1-2)

/,- - 70
~ 60
. 50
e
A - a0
~
e 30 WALT
- AST
~ -20
i’/
/, 10
o -0
CONTROL METHIONINE MODEL HHcy METHIONINE MODEL HHey
+ CORRECTION

Figure 1
Levels of ALT and AST in blood serum of rats (nmol/ml/min) against the background of methionine
hyperhomocysteinemia and vitamin D deficiency and its correction

and 3™ groups, namely in 1.28 and 1, 23 times
respectively. About the activity of AsAT, an
almost similar trend is registered.

Among the markers of inflammation of the
mucous membrane of the small intestine of rats,
we focused our attention on malondialdehyde
(MDA), elastase and acid phosphatase. Table 3
shows that the activity of elastase in the mucous
membrane of the small intestine of rats of all
groups probably did not change (p<0.05).

The activity of acid phosphatase (AC),
as a marker of membrane permeability, with high
probability (p<0.001) was higher in animals of
the second group with uncorrected experimental
hyperhomocysteinemia. In comparison with the
healthy control group, the activity of this enzyme
increased by 64%, and in comparison with the
animals of the 3 groups, in which the correction
of HHcy with choline and vitamin D was carried

out, the activity of CF was higher by 52%. A
probable difference in the indicators of the
above-mentioned marker was not observed in the
animals of the 1** and 3 groups.

An increase in the concentration of
malondialdehyde in the intestinal homogenates
of rats with methionine HHcy (2 group)
indicates the intensification of the process of
lipid peroxidation in the mucous membrane of
the small intestine. The content of MDA
significantly increased in hyperhomocysteinemia
(group 2), especially in comparison with the
control group of animals (p<0.001). Enrichment
of the diet with choline and vitamin D (group 3)
significantly normalized this indicator (p<0.05).

As is well known, HHcy and vitamin D
deficiency in the body affect the occurrence of
oxidative stress. The data of this study showed a
probable increase (p<0.05) of superoxide

Table 3

Indicators of inflammation in homogenates of the mucous membrane of the small intestine of rats against the
background of methionine hyperhomocysteinemia and vitamin D deficiency and its correction

Groups of animals MDA Acid phosphatase | Elastase
(nmol/mg protein) (ncath/kg) (Unit/kg)
1. The control n=12 1.9540.17 2.5540.19 14.8540.88
2. Methionine model HHcy, 3.35+0.21 4.1940.28 17.62+1.16
n=12 p1<0.001 p1<0.001 pr>0.05
3. Methionine model HHcy 2.15+0.13 2.7640.11 15.3540.52
and its correction with choline and vitamin D, p2<0.05 p2<0.05 p>>0.05
n=12 p>0.05 p>0.05 p>0.05

Note: 1 unit=0.0167 p-cat’kg
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Figure 2

The state of antioxidant protection of the small
intestine of rats against the background of methionine
hyperhomocysteinemia and vitamin D deficiency and

its correction (%)
Note: * - SOD activity was expressed as % inhibition of
superoxide radical formation per 1 mg of protein

dismutase activity in the 3™ group of animals,
where hyperhomocysteinemia was corrected,
compared to the 2™ group, where the GHz
correction was not carried out. The difference
between the indicators in these experimental
groups was 42% (Fig. 2).

The Table 4 presents that on the
background of simulated methionine HHcy in

the gingival tissues of rats of group 2, a highly
reliable increase in MDA content is observed -
by 2.3 times (p<<0.001) compared to the healthy
control (group 1) and by 1.9 times (p<0.05) in
comparison with the 3rd group of animals. A
decrease in the activity of SOD - by 2.3 times
(p<0.001) and an increase in the activity of
cathepsin D (p<0.001) also confirm the presence
of a pronounced inflammatory reaction in the
periodontium. Enrichment of the diet with
choline and vitamin D (group 3) normalized the
above indicators.

The rate of bone resorption of the
alveolar sprout in rats on the background of
hyperhomocysteinemia (group 2), which was
calculated by the degree of molar root exposure,
was 36.77 1.08%, which is probably higher than
the rate of bone atrophy in intact rats (group 1) -
27.59 0.58% (p<0.05) and rats of 3 groups with
corrected GHz (p<0.05) (Fig. 3).

As can be seen from Figure 4, the animals

Table 4

Biochemical parameters in rat gingival homogenates against the background of methionine GHz and vitamin D
deficiency and its correction (M=m)

Groups of animals MDA SOD CathepsinD
P (nmol/mg protein) (%) (units)
Ill':ge control 2.9740.42 43.3+1.59 | 0.097+0.006
2. Methionine model HHcy, 6.7310.29 17.0£1.62 | 0.212+0.008
=12 pi<0.001 pi<0.001 | p;<0.001
3. Methionine model HHcy 3.5740.37 39,441,776 | 0.125+0.004
and its correction with choline and vitamin D, p1>0.05 p1>0.05 p1>0.05
=12 p,<0.05 p,<0.05 p,<0.05
Alveolar germ atrophy in rats %
40
35
30
25
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Figure 3
Atrophy of periodontal alveoli (%) against the background of changes in the liver and small intestine under the
influence of methionine hyperhomocysteinemia and vitamin D deficiency and its correction
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Figure 4
The amount of calcium excretion from the body of rats with urine (mmol/l) against the background of methionine
hyperhomocysteinemia and vitamin D deficiency and its correction

of group 2 have a marked excretion of calcium
with urine, namely 60% more than the animals
of the control group and 23% more than the
animals of the 3 group.

Conclusions

The experimental study confirms the data of our
previous studies that long-term methionine
HHcy in rats is accompanied with moderate
periodontal damage, which remotely resembles
the clinical picture of generalized periodontitis
of a mild degree of severity in humans. In
experimental animals, hyperhomocysteinemia
causes several aberrations in the blood,
intestines, and liver (high level of homocysteine,
oxidative stress, intensification of Lipid
peroxidation (LPO), decreased vitamin D levels,
changes in the activity of liver enzymes, etc.).
Enrichment of the diet with choline and vitamin
D significantly reduces the indicated disorders,
namely: prevents the occurrence of resorption
processes in the alveoli of the jaws, and improves
the condition of the small intestine and liver.
Increased excretion of calcium from the body of
rats with urine indicates a violation of bone
metabolism, which may be a consequence of
calcium deficiency in animals with HHcy.

Prospects for further research.

Thus, there is a relationship between the oral
cavity, the small intestine, and the liver, which
was confirmed by our research. However, it is
difficult to answer which pathology in this triad
precedes and causes a chain reaction.

The given narratives about the problems of the
"mouth-intestine-liver" axis give hope for a
possible new practical step in dentistry.
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Pedepar Abstract

Merta. 3’sicysamu ocobonueocmi cmpykmypHO-QYHKYIOHATb- Aim. The research aims to identify the features of the
HO20 Cmamy MIOKapoa ma nposiéie CUCMeMHO20 3aNaJleHH . structural and functional state of the myocardium and
6 NAYIEHMIB 3 20CMPUM THQAPKIMOM MIOKAPOA 3 e/leayiero manifestations of systemic inflammation in patients with
ceemenma ST 3a Hasi6HOCMI MAKUX YUHHUKIE PUSUKY SIK acute ST-elevation myocardial infarction in the presence of
apmepianvha einepmensis i nepernecernutt COVID-19. such risk factors as arterial hypertension and COVID-19.
Martepiad i MeToau. ¥V docnioscenns exnioueno 68 na- Material and Methods. 7he study included 68 patients
yienmis 31 STEMI y 6iyi 6i0 45 00 83 pokis (cepeoniil ik with STEMI aged 45 to 83 years (mean age 63,80+9,30
63,80+9,30 poku), sskum ynpooosexc 24 200ur 3 Momenmy years) who underwent primary percutaneous coronary
BUHUKHEHHS KJIHIYHUX NPOs16i6 010 NPO8eOeHO NePEUHHE intervention with stenting of the infarcted coronary artery
yepeswKipHe KOPOHAPHe 8MPYYAHHSL I3 CIMEeHMY8AHHIM within 24 hours of the onset of clinical manifestations.
inapxmnos'sizanoi koponaproi apmepii. Yacmka uono- The proportion of men was 71,43 (60,36-81,33) %, women
sixie cxaana 71,43 (60,36-81,33) %, acinok - 28,57 -28,57 (18,67-39,64) %. Hypertension was present in 46
(18,67-39,64) %. Apmepianvha cinepmen3sis Oy1a HasA6HA patients, and a history of COVID-19 in 26 (67,64 (56, 14-
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y46 ocio, COVID-19 6 anamuesi-y 26 (67,64 (56,14-78,17) %
ma 38,24 (27,12-50,01) % cepeo ycix obcmedicenux 8iono-
6i0H0); 17 nayicnmie manu 00U08a YUHHUKU PUSUKY, IX uacm-
Ka 6 3aeanvHitl ubipyi cknaoana 25,00 (15,51-35,90) %. Ycim
nayieHmam 301CHIO8AIUCH 3A2AIbHONPULIHSMI 00CMedHCceH-
H31 32i0HO TIOKAIbHUX KJTHIYHUX IPOMOKOLE. J{00amkoso 6u-
BHAUABCSL 6MICM Y KPOSI Hampitypemuyrno2o nenmudy (NT-
proBNP) ma C-peakmugHozo npomeiny, a maxoic npoeo-
OUNIOCH YILMPA3EYKOBE 0OCMENCEHHsL cepys - Ha cmayio-
Hapuomy emani 1iKy8anHs ma yepe3 6 mudiCHie cnocmepe-
Jrcenns. Pesynomamu oyiniosanu i3 3acmocyéanmam onu-
COBUX MemOoOi8 CIMAMUCMUYHO20 AHAIZY (cepedHe apug-
Memuyne ma to2o Cmanoapmue GiOXUieHHs, mMediana ma
npoyeHmuib, yacmku ma ixui 95 % 006ipui inmepsanu, pos-
paxosari 3a memodamu Banvoa ma ®iwepa), nenaprozo
kpumepito Cmviodenma, Kopesayiino2o ananizy 3a Ilipconom.
Pe3ynbraru it 00roBopeHHst. ¥ 6inbuiocmi nayicnmis 3 ap-
MepianbHO 2INEePMEN3IEI0 NpU NOCMYNIEHHI 8 CIMayioHap
3 npueody STEMI nasiene namonoeiune pemooeniogants Mio-
Kapoa, sike y 32,61 (19,97-46,69) % sunaoxis npeocmagiere
KOHyeHmpuuHoto einepmpodiero, a 6 26,09 (14,56-39,59)% -
KOHYEHMPUUHUM PEMOOETIOBANHSM JIB020 UYHOYUKA. B yux
ocib Ha MOMeHm 20Cnimanizayii 00CMOGIPHO 3HUNCEHA
@paryis suxudy nisoeo uttyrnouxa (50,00+9,40 %, p<0,001)
i guwyuiLl 6i0 peghepernmuux sHauerv emicm y kposi NT-proBNP
(0,50 (0,30; 3,30) ne/mn) ma C-peaxmusroeo npomeiny (8,98
(2,30, 18,60) MO/mn), p<0,05. Ynpoooea 6 mudicrie cno-
cmepedicents Ppaxkyis GUKUOY NB02O UWIYHOUKA 3DOCTA 0O
55,30+6,80 % (p=0,003), pisenv C-peaxmusrnoco npome-
iy Habye HopmanbHux sHauens (2,25 (2,30;3,20) MO/mx,
p<0,001), oonax npakmuuHo He 3MIHUBCS 6MICM Y KDPOGL
NT-proBNP (0,50 (0,40, 1,30) ne/mn, p=0,19), wo ceiouumso
npo 30epedcens nposieie cepyesoi HeOOCMAMHOCMI 8 YUX
nayienmie. Kopenayivnuii 368’130k miowe NT-proBNP ma

@paxyiero uKUy 3a HAABHOCMI APMEPIANbHOT 2inepmeHn3ii

obepuenuil i cnadkuti (r=-0,29; p=0,06). ¥ nayicumis, wo
nepeneciu COVID-19, nopmanviy eeomempiio 1i6020 uiny-
Houka npu 2ocnimanizayii eiomiveno auue 6 23,08 (9,24-
40,84) % eunaoxis; nepesasican, siK i 8 0CiO 3 qpmMepianbHO0
2inepmensicio, Konyenmpuuna cinepmpogis (42,31 (24,34-
61,40) % sunaokis) ma KOHYeHmMpuUUHe PeMOOETO8AHH (Y
34,62 (17,90-53,58)% xeopux). ¥ ounamiyi cnocmepedicen-
H31 (Opaxyist UKUOY 18020 WIIYHOUKA Y Yi€l kame2opii nayi-
€HMIB, OOCMOBIPHO 3HUINCEHA HA MOMEHN NOCMYNIEHHS 8
cmayionap (48,50+9,00%, p<0,001), a maxoaic dewyo men-
wa, Hixe 6 ocib 3 apmepianvroro cinepmensicto (p=0,43),
spocmana 0o 51,00+9,80% (p=0,20), snauenns C-peaxmus-
HO20 NpomeiHy HOpMAi3y8anucy, 3HUxNCyouucs 6io 8,20
(5,30;14,30) 00 2,25 (1,30,2,60) MO/mn (p=0,006),; emicm
y kpoei NT-proBNP, sixuii npu eocnimanizayii 00cmogipHo
nepesulyeas HoOpMy ma iONOGIOHI 3HAYEHHS. ) X6OPUX 3
apmepianvroro einepmensicto (p=0,039), cmamucmuyno
sHauywe smenuiysascs (sio 0,61 (0,30,1,30) oo 0,55
(0,40,0,80) ne/mn, p=0,021), wo sxasye na siouymHiuie io-
HOGIeHHsL (DYHKYIT MIOKapOa 3a HASIGHOCI NEPEHeceH020
COVID-19, y nopigusinmi 3 maxum YUHHUKOM PUSUKY 5K Ap-

78,17) % and 38,24 (27,12-50,01) %, 17 patients had
both risk factors, their proportion in the total sample was
25,00 (15,51-35,90) %. All patients underwent
conventional examinations in accordance with local
clinical protocols. In addition, the blood levels of
natriuretic peptide (NT-proBNP) and C-reactive protein
were determined, and an ultrasound examination of the
heart was performed at the inpatient stage of treatment
and after 6 weeks of follow-up. The results were evaluated
using descriptive statistical analysis (arithmetic mean and
its standard deviation; median and percentile, proportions
and their 95 % confidence intervals calculated using the
Wald and Fisher methods), unpaired Student's t-test, and
Pearson correlation analysis.

Results and Discussion. Most patients with hypertension
on admission to the hospital for STEMI have pathological
myocardial remodeling, which in 32,61 (19,97-46,69) %
of cases is represented by concentric hypertrophy, and in
26,09 (14,56-39,59) % - by concentric left ventricular
remodeling. At the time of hospitalization, these patients
had a significantly reduced left ventricular ejection
fraction (50,00+9,40 %, p<0,001) and higher than the
reference values of NT-proBNP (0,50 (0,30, 3,30) ng/ml)
and C-reactive protein (8,98 (2,30, 18,60) 1U/ml), p<0,05.
During 6 weeks of observation, the left ventricular
ejection fraction increased to 55,30+6,80 % (p=0,003),
the level of C-reactive protein reached normal values
(2,25 (2,30;3,20) 1U/mL, p<0,001), but the blood level
of NT-proBNP (0,50 (0,40, 1,30) ng/mL, p=0,19) remained
practically unchanged, indicating the persistence of heart
failure in these patients. The correlation between NT-
proBNP and ejection fraction in the presence of
hypertension is inverse and weak (r=-0,29; p=0,06). In
patients with COVID-19, normal left ventricular geometry
at hospitalization was noted in only 23,08 (9,24-40,84)
% of cases,; concentric hypertrophy (42,31 (24,34-61,40)
% of cases) and concentric remodeling (34,62 (17,90-
53,58) % of patients) prevailed, as in patients with
hypertension. In the dynamics of observation, the left
ventricular ejection fraction in this category of patients,
which was significantly reduced at the time of admission
to the hospital (48,50+9,00 %, p<0,001), and also slightly
lower than in patients with arterial hypertension
(p=0,43), increased to 51,00+9,80 % (p=0,20); C-
reactive protein values were normalized, decreasing from
8,20 (5,30;14,30) to 2,25 (1,30;2,60) IU/mL (p=0,006);
the blood content of NT-proBNP, which at hospitalization
significantly exceeded the norm and the corresponding
values in patients with hypertension (p=0,039),
statistically significantly decreased (from 061 (0,30, 1,30)
to 0,55 (0,40,0.80) ng/ml, p=0,021), indicating a more
significant recovery of myocardial function in the
presence of COVID-19 compared with such a risk factor
as hypertension. The use of sodium-dependent glucose
cotransporter type 2 inhibitors (dapagliflozin or
empagliflozin) as part of complex treatment contributed
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mepianvha cinepmensis. 3acmocysanHsi 8 CKAaol KOMIIeKC-
HO20 JIKY8AHHSL TH2IOIMOPI6 HAMPII3ANIEHCHOZ0 KOMPAHC-
nopmepa anokosu 2 muny (0anaznigpnosumy wu emnauigno-
3UMY) CHPUSIIO OOCSCHEHHIO KPAWUX PE3YIlbMaImie ujo0o 2eo-
mempii nigoeo wynouka ma suavenv NT-proBNP i C-pe-
aKmMueHO20 NPOmMeiny, 6 NOPIGHAHHI 3 0CODAMU, SIKI He NPUi-
MQIU 8KA3AHUX JIKAPCHKUX 3AC0016, 0OHAK OOCIMOGIPHUX 8I0-
MIHHOCIEL MIHC YUMU KAMe2opismu NAYiEHmMie He OMpPUMAHO.
BucHoBkn. [lamonociune pemooentogants miokapoa (3
NepesadCanHiM KOHYeHMpuyHoi 2inepmpo@ii ma KoH-
YEHMPUUHO20 PEMOOENIOBAHHSL 1I6020 ULIYHOUKA), NpU-
mamanue nayieHmam 3 apmepiaibHoI cinepmeHsiero, no-
eipuye (32100 ounamixu emicmy 6 kposi NT-proBNP) 3a
nasenocmi STEMI nepebiz pannvoeo nicasingpapkmnoco
nepiody, cnpusiouu 30epedcenHio nposisie cepyesoi He-
docmamuocmi. Y nayienmis, wo nepenecaiu COVID-19,
na momenm nossu STEMI peccmpyromuvcs KoHyeHmpuina
einepmpois (matidice 6 NOJIOBUHU XBOPUX) MA KOHYEHN-
PUYHE PEMOOENOGAHHSL (NPAKMUYHO 8 MPemUuHU 0Ci0) Ji-
8020 WIYHOYKA, WO CYNPOBOOICYEMbCS SHAUHIUUM 3HU-
JHCEHHAM PPAKYIT GUKUOY NIB020 ULTYHOUKA Md OOCMOBIPHO
suwyumu 3nadyennamu NT-proBNP, y nopieuanui 3 na-
yicumamu 3 apmepianvhoio 2inepmensieio (p=0,50 ma
p=0,039, gionosiono). Ilepenecernuti COVID-19 cnio pos-
2ns0amu, nopsio 3 apMeEPIAIbHON 2iNePMEH3IEI, BaXNCU-
BUM YUHHUKOM PU3UKY Hecnpusimaueoeo nepepicy STEMI.

Beryn
Toctpwmii iHdapkT miokapaa (I'TM) 3 eneBartieto
cermenTa ST (ST-elevation myocardial infarction,
STEMI) € omHi€ro i3 HaW3arpo3MBIHX (HopM
imemiunoi xBopoOu cepiis (IXC), o HepiIko mpu-
3BOJIUTH JI0 JIETAJTbHUX HACIIJIKIB Ta BUMArae He-
BIJIKJIQTHOTO MEJMYHOTO BTpy4aHHs. HasBHICTH
Takux YMHHUKIB pm3uky (YP) sk aprepianbpHa
rimeprensis (Al') ta nepenecennit COVID-19
3HAYHO YCKJIAJIHIOE TepeOir 3aXBOPIOBAHHS Ta
BIUTUBAE HA CTPYKTYpHO-(DYHKIIIOHAJIBHUI CTaH
MiOKap/ia, MOTipIIyIOYH POTHO3 MAIli€HTa.

AT, sixa yacTto cynmpoBOKYye mepedir
I'M, cripusie peMOIeTFOBaHHIO JIBOTO IITYHOY-
ka (JII), mo B mojganpnioMy IpU3BOAUTH J10
po3BUTKY cepieBoi HenoctaTtHOCTi (CH). 3rigno
pe3yabrariB AoCiKeHb, Al' He acOIIIOEThCS 3
OUTBIIMMU po3MipamMu iH(GAPKTY UM 3 BUpaXKe-
HIIIOI MIKPOCYIMHHOIO OOCTPYKII€I Micis
NEepBUHHOI IEPKYTaHHOI KOPOHAPHOT IHTEPBEH-
iii ipu STEMI [1]. OnHak, HasiBHA B 6aratbox
mnarienTis 3 ['IM, AI' moB's13aHa 3 BHIIUMU I10-
Ka3HUKaMHU CMEPTHOCTI Ta 3aXBOPIOBAHOCTI - SIK Y
paHHiH, TaK 1 B TIOBrOCTPOKOBIi epcreKTHBi [2].

3Ha4HO BIUIMHYJIA HA 0COOIMBOCTI IIEpe-

to better results in left ventricular geometry and NT-
proBNP and C-reactive protein values compared with
patients who did not take these drugs, but no significant
differences were obtained between these categories of
patients.

Conclusions. Pathologic myocardial remodeling (with
predominance of concentric hypertrophy and concentric
remodeling of the left ventricle), inherent in patients with
hypertension, worsens (according to the dynamics of NT-
proBNP in the blood) the course of the early postinfarction
period in the presence of STEMI, contributing to the
preservation of heart failure. In patients with COVID-
19, at the time of STEMI, concentric hypertrophy (in
almost half of patients) and concentric remodeling (in
almost a third of patients) of the left ventricle are recorded,
accompanied by a significant decrease in left ventricular
ejection fraction and significantly higher NT-proBNP
values compared with patients with hypertension (p=0,50
and p=0,039, respectively). COVID-19 should be
considered, along with arterial hypertension, an
important risk factor for adverse STEMI.

oiry I'IM nannemis COVID-19: kopoHaBipycHa
XxBOpo0a 3MEHIIMIA KIJTBKICTh TOCIITANI3AIliM,
pOTe CMEPTHICTh cepen mamieHTiB i3 STEMI
3pocna [3]. 3'sicyBanocs, mo COVID-19 3nauno
miABUIIYE pu3UK BUHUKHEHHS ['IM Ta imemiy-
HOTO 1HCYJIBTY, TPUYOMY L€l pU3UK € HAO11b-
IIAM YTIPOIOBXK MEPILOTo THXKH iHpekii [4, 5].

COVID-19 mae gekinbka MexaHi3MiB
BIUTMBY Ha CEPIIEBO-CYIUHHY cuctemy. [Tpu mo-
TparuIsiHHI B oprafi3Mm Bipyc SARS-CoV-2 3xiiic-
HIOE MPSIMY KapiOMiOIUTOTOKCUYHY IO IS~
XOM EKCIIPECii aHT10TeH3NHIIEPETBOPIOBAILHOTO
(dbepmenty 2 Ha KmiTHHAX Miokapaa. KopoHasi-
PYyC 3yMOBIIOE TIOSIBY €HIOTETIAIBHOI 1 MIKpPO-
cynuHHOI aucynkuii. [Topsin 3 UM, 3a HasB-
HoCcTi Bipycy SARS-CoV-2 BuHmKae ae3azar-
THUBHA BIJIIIOB1/Ib IMyHHOI CHCTEMHU - IIUTOKIHO-
BUH mTopM. Haymiimok mpo3anaibHuX ITUTOKI-
HIiB MO TTPU3BECTH [0 3aIaJICHHsI CYINH, MiO-
KapJia, HeCTaOIbHOCTI OJISAIIOK, TiepKoaryJis-
1ii. Haffgactimumu ceprieBo-CyTMHHUMU MIPOSi-
Bamu COVID-19 e miokapaut, iHhapKT MioKap-
na (IM), aputmii, cepueBa HenocratHicts (CH),
apTepiajbHa Ta BEHO3Ha TpoMOoeMOomii, Kap-
nioreHHui mok [5-8]. [arientr 3 COVID-19, siki
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nepenecu ['IM 1 BIKHIIM, MArOTh BUCOKHHA pH-
3K MOSIBU HECTIPUSTIIMBUX CEPIICBO-CYTMHHHX 1O~
T Ta TiIBHUIIEHY CMEPTHICTh, MOPIBHSHO 3 3a-
TTEHOIO TOIYIISIIEFO [6 ], TIPO IO CBITYMUTH aHAITI3
pE3yJBTaTIB JTOBIOCTPOKOBHX CIIOCTEPEKEHb 3a
TaKUMHU 0co0aMH Iij yac maHjemii [7, 9].

OTxe, TOCHIKEHHS CTPYKTYpHO-(DYHK-
IIIOHAJILHOTO CTaHy MioKapaa y mamienTis 3 [ TM
3a HassBHOCTI TaKMX YNHHHKIB pU3UKY 5K Al Ta
nepeHecennit COVID-19 € BaxIuBUM BHECKOM
y PO3yMiHHS TaTO(}i310J0TTYHHUX TIPOIECIB, SKi
CYIIPOBOJDKYIOTH Tepedir XBopoOu, i CTBOpIO€E
MIATPYHTS JUTSL ONITUMI3aIlii MEHEDKMEHTY ITi€T
KaTeropii XxBopux. BaykmBuM 3a 11X yMOB € 3's-
CYBaHHSI TIPOSIBIB CUCTEMHOTO 3amalieHHs, 3pPO-
CTaHHS aKTUBHOCTI SIKOTO HA CHOTO/IHI € BU3HA-
HUM MapKepoM HecTipusTiinBoro nepediry IXC.
[TpoBeneHe KOCHIHKEHHS, TAKUM YHHOM, € JI0-
[ITHHAM, OCKUTBKH CIIPSIMOBAHE HA BUPIMICHHS
aKTyaJIbHUX 3aBIaHb METUIMHU.

MeTa poGotH: 3'sicyBars 0COOMHMBOCTI CTPY-
KTYPHO-(YHKITIOHAJIHOTO CTaHy MiOKapa Ta Ipo-
SIBIB CHCTEMHOTO 3aITAJICHHSI B TIAIIIEHTIB 3 TOCTPUM
iH(apkTOM MioKap/a 3 eneartiero cermenTa ST 3a
HAsSBHOCTI TAKMX YNHHHUKIB PU3HKY SIK apTepiaibHa
rineprensis i nepenecennii COVID-19.

Marepiaa i MmeToau

JlocikeHHs BUKOHYBAJIOCh yIpoaoBx 2023-
2024 poxkiB Ha 0a3i BiJIiJIeHHS Kap/ioJorii Ta
penepdy3siiinoi Tepamii Jlikapai Cestoro [lan-
TeJIeHMOHA, a TaKoXK 1H(PAPKTHOTO BiIIICHHS
KomyHasnbHOTO HEKOMEPITHOTO MiIIpUEMCTBA
JIpBiBCHKOT 00macHoi paau "JIbBiBCHKHIT 0OMac-
HUH KIIHIYHAH JTIKyBaTbHO-11arHOCTUYHUH Kap-
JUOJIOTIYHUH eHTp".

OOcTexeHHs Mali€HTIB 3/11HCHIOBAIOCH
iclisi OTPUMAHHS iX MHUCHBMOBOT 3rOIH, BiJIIO-
BiJTHO JI0 IPUHIMITIB [ €IbCIHKCHKOT AeKITapariii
nipaB JironrHu, Konsertii Pagu €Bpon rpo mpa-
Ba JIOIUHH 1 010MEAMIINHY, BiIOBITHUX 3aKOHIB
VYkpaiau Ta MDKHapOJHUX akTiB Ta Oya0 cxBa-
JIeHe KoMiciero 3 OioeTnku JIbBIBCHKOTO HAIliO-
HAJILHOTO MEIUYHOTO yHiBepcureTy imeHi [la-
awia [anuipkoro (mpoTtokor Ne 1 3acigaHHS KO-
Micii 3 TUTaHb €TUKH HAYKOBUX JOCIIJKEHB,
eKCTIEPUMEHTAIBHUX PO3POOOK 1 HAYKOBHX TBO-

piB Bix 23 ciuns 2023 poky).

Y nochiipKeHHs BKITIOYEHO 68 MaIieHTiB
31 STEMI y Bini Bix 45 no 83 pokiB (cepeaniit
Bik 63,80+9,30 pokw), IKUM yTIPOAOBK 24 TOIUH
3 MOMEHTY BUHUKHEHHSI KJITHIYHHUX MPOSIBIB OyJ10
MIPOBE/ICHO MIEPBUHHE Yepe3IIKipHE KOPOHAPHE
Brpydanss (ITYKB) i3 crentyBanHsaM iHpapKT-
3aJIeKHOT KOpOHApHOT apTepii. YacTka 4ooBiKiB
ckiama 71,43 (60,36-81,33)%, xinok - 28,57
(18,67-39,64)%. AT’ Oyna HasBHa y 46 oci0,
COVID-19 B anamsuesi - y 26 (67,64 (56,14-
78,17)% 12 38,24 (27,12-50,01)% cepen ycix 00-
CTEKEHMX BIAMOBiAHO); 17 mamieHTiB Malu
obuBa hakTOpH PU3UKY, IX YaCTKA B 3arajibHIi
BuOipi ckiagana 25,00 (15,51-35,90)%.

YeiM nartieHTaM 30iHCHIOBATICH 3arajIbHO-
TPUIHATI 00CTEKEHHS 3T1HO JTOKATBHUX KITiHIY-
HHX TPOTOKOJIIB. /l01aTkoBo 3 101oMororo ¢uryo-
PECILIEHTHOTO IMyHOQHaIi3y BU3HAYaBCS BMICT Y
KpoBi Harpiitypernunoro nentuay (NT-proBNP,
pedepentri 3nauenus 0-0,45 ur/mi) ta C-
peaktuBHoro nporeiny (CPIL, pedepentHi 3Ha-
yeHHs <6 MO/MI1), a TakoX NMPOBOAMIIOCH YIIBT-
pa3ByKOBE OOCTEKEHHS CEpIlS - HA CTAI[IOHAPHOMY
eTari JIIKyBaHHs Ta yepe3 6 TIKHIB CIIOCTEPE)KEHHS.

PesynbTaTy oLiHIOBAMH 13 3aCTOCYBaHHIM
OIMMCOBUX METOJIIB CTATUCTUYHOTO aHami3y (ce-
penHe apudMeTHYHE Ta HOTO CTaHAApTHE BiJIXU-
JICHHS; MeJliaHa Ta MPOLEHTHIIb, YaCTKU Ta IXHi
95% noBipui IHTEPBAIIH, PO3PAXOBaHi 32 METOIAMH
Banpya Ta ®@imepa), HemapHoro kpurepiro CTbro-
JICHTA, KOpeJsIiiHoro aHai3y 3a [lipcoHom.

PesyabTaTn it 00roBOpeHHs

3rigHo pe3ynbratiB exokapaiorpadii (ExoKI')
BCTAHOBJICHO, 1110 B MawieHTiB 3 A" mpu mocTyn-
JICHHI Y CTallioHap CIOCTEPIraioch T0CTOBIpHE
301IBIICHHS] TOBIIMHU MDKIIUTYHOYKOBOI Iepe-
ropoaku (TMILIIT) i 3agapoi criaku (T3C) JII
(p<0,001 Ta p<0,001, BigmOBigHO), IO OYyIIO
npuraManHe U ocobam 0e3 Al (p<0,001 ta
p<0,001, BigMOBiAHO); Y MWHAMII CIOCTEpPE-
xennss TMILIT i T3C JIIL B 060x Bumakax 3a-
JIMIIATUCH Ha TIONIepeTHboMY piBHi. JlocTOBIpHO
3HMKEHOI0 Ha MOMEHT rociritanizamii Oymna
¢pakuis Bukuny (OB) JIII - sk 3a HasIBHOCTI
AT (p<0,001), Tax i 6e3 uei (p<0,001) (6e3 cra-
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TUCTUYHO 3HAYYIIO1 BIIMIHHOCTI M JTOCITIIKY-
BaHMMH KaTETOPISIMU XBOPHX ), sIKA YIIPOIOBXK 6
TrkHIB 3pocTana (p=0,003 - mpu AL, p=0,02 - y
narfiedTiB 6e3 Al') (Taom. 1).

Bigmiueno takox (Ta6mn. 1) nocrosipae
30UIBIIEHHS lilaMeTpa BUCXiTHOT aOPTH - 1 B XBO-
pux, mo mamu Al 1 B ocib 6e3 1iei marosorii
(p=0,003; p<0,001, BiAMOBITHO), OMHAK Y TIPO-
1eCi JTiKyBaHHsI B MaiieHTiB 3 Al” criocrepiranach
TEHJICHIIIsl 10 3pOCTAaHHS I[bOTO TIOKA3HUKA, a B
narfiedTiB 6e3 Al - no #ioro 3menmenns. Kin-
neBo-giactoniuyauii po3mip (KAP) JILI ympo-
JOBXK 6 THXKHIB 32 HasBHOCTI A" cTaTMcTHIHO
He3Hauyie 3pocrtas (p=0,12), 3a 1i BincyTHOCTI
nerro 3mennryBascs (p=0,18). YV Bcix marieHTiB
PEECTPYBAIOCH JIOCTOBIpHE 301TBITICHHS PO3Mi-
piB miBoro nepezncepas (JIIT) ra mpaBoro mury-
Houka (I1111), 6e3 crarucTUYHO 3HAYYIIOT TUHA-
MIKH B TPOLIEC] CTIOCTEPEKESHHSI.

Amnari3z nokasHukiB ExoKI™ maB Moxim-
BICTB 3'ICYBaTH, IO NP TIOCTYIUICHH] y CTaIlio-
Hap y namieHTiB 31 STEMI Ta cymytuboro Al y
32,61 (19,97-46,69)% Burnazkis Oysa HasiBHA KOH-
nerTpuuHa rineprpodis JIII, y 26,09 (14,56-
39,59)% ocib crocTepiranoch KOHIIGHTPUYHE T
y 2,17 (0,00-8,31)% - ekcueHTpuuHE pemMojie-
mroBaHHA, a B 39,13 (25,67-53,49)% XBopuX Bij-
MmiueHa HopmanbHa reometpis JILI. Bonnowac,
3a BijcytHocti Al 50,00 (29,71-70,29)% marti-

€HTIB Malli HOopMalbHy reometpito JILI, 9,09
(0,94-24,28) xonnenrpuune 1 4,55 (0,00-16,91)%
eKCILIEHTPUYHE peMojietoBanHs, y peritu (36,36
(18,02-57,06)%) BUSABIIEHO KOHIICHTPUYHY Ti-
neptpodiro JIII (Tabm. 2).

OTxe, MPaKTUIHO Y KOXKHOTO YETBEPTOTO
narfiedara 3 AI' Ha MOMeHT rocrmitaizaiii 0yio
HassBHE KOHIICHTPUYHE PEMOJICTIOBAHHS, a B
KO)KHOTO TPETHOTO - KOHIIEHTPUYHA rinepTpodist
JII, 110, 3T1IHO CyYaCHUX YSIBJICHB, € MPEIUK-
TOPOM HeCTpUATINBOTO Tiepediry IM [10]. Maii-
xe 40% oci6 3 A" Mmai HOpMaIbHY TE€OMETPIt0
JII, 1o, HA HaITYy JTYMKY, CBIIYUTH PO aJIeK-
BaTHHIA KOHTPOJIb ApTEPIaIbHOTO TUCKY B TAKHX
XBOPHX.

Y nonouHM namieHTiB 6e3 Al criocTe-
piranach HopMmasibHa reomerpist JILI, y Tpetnny -
KOHIIEHTPUYHA TinepTpodis, sKa, O4eBUIHO,
Oyra 3yMOBIIEHA HASIBHUMH B IIUX OCI0 1HITUMU
CYIyTHIMHU CTaHAMHU.

TakuM YHHOM, PE3yJBTATH JIOCITI IKCHHS
BKa3yloTh, 110 Takuil YP sx Al 3ymoBitoe ma-
TOJIOT1YHE PEMOJICITFOBAHHS cepIlsl. BUHHKHEHHS
B TakuX marieHTiB IM, 3rimHO pe3ynbraTiB Oa-
rarbox gociipkens [10-12], cynpoBomKyeThes
MiBUIIICHUM PHU3UKOM IOSBU HeOaXaHUX Kap-
JiabHUX TOAIH y micasiiHpapKTHHNA Tepio.

Bussneno, 3riguo nanux ExoKT, 1o ce-
pen mamieHTiB 3 nepeaeceHuM COVID-19 tex,

Tabnuys 1
Hoxasnuxu ExoKI'y nayienmis 3i STEMI 3a nasenocmi apmepianohoi cinepmen3ii
Mamientn 3 AI' (n=46) IMamienn 6e3 AI' (n=22) ITpakTMuHO
310pOBi 0cO0H
TokazHuku 1 2 1 2 (n=16)
Mzto
. o 3,20+0,30 | 3,30+0,40 3,30+0,30 3,20+0,30
JiameTp BUCXiTHOT aOpTH, CM =0,003 p"=0.18 £'<0,001 p"=0.11 3,00+0,20
ToBIIMHA M DKIITYHOYKOBOI IIEPEropoaKH, CM 1,200,20 1,20£0,10 1,20£0,10 1,200,10 0,90+0,10
o Y PEropoAI, p<0,001 | p"=100 | p<0,001 p"=1,00 o
. 1,100,20 | 1,10+0,10 | 1,10+0,10 | 1,10£0,10
ToBmmHa 3aaaK01 crinku JIII, cm 1'<0,001 p"=100 1'<0,001 p"=1,00 0,90+0,10
. . N . 4,50+0,70 | 4,70+0,50 4,80+0,30 4,70+0,40
KineBo-aiacroniunuit po3mip JII, cm p'=0,14 p"=0,12 p'<0,001 p"=0,18 4,30+0,60
. 50,0049,40 | 5530+6,80 | 49,60+10,30 | 54,90+11,30
0 9 9 & 9 b b b
Opaxkriis ukuay JII, % p'<0,001 p"=0,003 p'<0,001 p"=0,02 60,0043,80
Ilepenupo-3aHiit po3mip JIBOTO Tepecepasi, CM 3,8020,50 380040 3,6020,50 3,8020,30 2,80+0,60
PEAHROTSAATIN POSMIP PeACERAT, p<0,001 | p"=10 p'<0,001 p"=0.02 o
Tepenupo-3aHiit po3mi] ABOTO MUTYHOYKA, CM 2,3040,30 | 2,40+0,10 2,50£0,20 2,40+0,30 2,10+0,20
PEAHBOTSAAI POSHIP TP YHOTE S | p=0,0003 | p"=006 | p<0,001 p"=0.06 o

1 - npu nocmynaenni y cmayionap (p' - cmamucmuuna 3Ha4yujicmes pisHuyl, y NOPIGHSHHI 3 NAPAMEMpPamMu HOPMIL);
2 - uepez 6 muoicHie cnocmepedicentst (p” - cmamucmuyna 3HaYyuicms 8IOMIHHOCIE MIJC NOKA3HUKAMU
6 OUHAMIYT CNOCMEPeNCeHHS)
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Tabnuys 2

Ocobnueocmi pemooentoeanis 1i6o2o uliyHouka 6 nayienmie 3i STEMI
ma CynymHvboio apmepiaibHoio 2INepmen3icto npu 2ocnimanizayii

AT (n=46) be3 AT (n=22)
Tun KinbkicTn Bincomkn Kinmbkicrb Biacorkn

peMojieII0B aHH I o, S,

NalIEHTIB (%) I AL EHTIB (%)
EP (IMM JILLIY) 1 2,17 (0,00-8,31) 1 4,55 (0,00-16,91)
KP (IMM JILIIY) 12 26,09 (14,56-39,59) 2 9,09 (0,94-24,28)
El (IMM JIIIT) 0 0,00 0 0,00
KL IMM JILIT) 15 32,61 (19,97-46,69) 8 36,36 (18,02-57,06)
HI 18 39,13 (25,67-5349) 11 50,00 (29,71-70,29)

EP - excyenmpuune pemooeniosanns, KP - konyenmpuune pemooenosanns; EI" - excyenmpuuna cinepmpois;
KT - konyenmpuuna cinepmpodpis; HI' - nopmanvua eeomempis, IMM JIII - indexe macu Miokapoa 1ieoeo
WAYHOUKA. Y HCIHOK <43-95 2/m? (M-pescum), <44-88 2/m? (B-peacum); y uonosikie <49-115 2/m> (M-pedxicum),

<50-102 2/m? (B-pearcum); IMM JILIT - nokasnux nepesuwye mesxci nopmu

SK 1 cepel] XBopuX 3 HasiBHICTIO AT, mpu rocmi-
tamizaiii Oyma gocroBipHo 30umbera TMIIIIT
(p<0,001), omHax ii 3HAUEHHS JEII0 IEPEBAKATII
BinoBiaHI B 0oci0 3 Al (p=0,50) i 3MeHmTyBa-
much yrponosx 6 TwkHiB (p=0,003) (Taodm. 3).

3'scoBano, mo @B JIIII 3a HassBHOCTI I1€e-
peneceHoro COVID-19 Gyna npu noctymnieHH1
B CTaI[iOHAp JOCTOBIPHO HIKYOIO BiJ] TapaMeT-
piB HOpMH (p<0,001), a i 3HaYEHHS - MEHIIUMHU
BiJl BignoBimHuX B oci6 3 Al (p=0,43). Ympo-
ToBXK riepiony criocrepeskents ®B JIII B marti-
entiB 3 COVID-19 B amamHe3i 3pocTana
(p=0,20), ogHak MEHII BIJYYTHO, HI’K 3a HasiB-
HocTi Al a 1i 3HaueHHs 4epe3 6 THKHIB Oynu
JIEII0 HUKIUMHU, HiXK y mamieHTiB 3 Al (p=0,02)
(Tabm. 3).

Binmiueno, mo cepen ocibd 3 mepeHece-
HuM COVID-19, y nopiBHstHHI 3 ocobamu 3 AT,
CTOCTepiraiach TEHACHIIS 10 BUIIUX PO3MIpiB
niamerpa BucxigHoi aoptu (p=0,002), a Takox
KJIP JIII (p=0,50). Y mporieci criocTepeskeHHs
3HAUEHHSI LIUX [TOKA3HUKIB 3pOCTAJIH (CTAaTUCTUY-
HO HE3HAYYIIIEe), YOTO HE BIIMIYaJIOCh Y Malli€H-
tiB 6e3 COVID-19 B anamue3i. JlocToBipHO
30UIBIIICHUMH B YCiX TMAIi€HTIB Oyau po3mipu
JIIT ta I1I, ogHak TeHACHIIS 0 iX 3pOCTaHHA
Oyia HasiBHA JIMIIIE cepell 0ci0 3 MepeHeCceHUM
COVID-19 (Ta6um. 3).

YV xBopux, 1o mMaiu B anamae3i COVID-
19 (Tabm. 3), y 42,31 (24,34-61,40)% Bunankis
IIPU TOCTIITAITI3alli1 BIIMIY€HO KOHIIEHTPUYHY Ti-
neprpodiro JII, y 34,62 (17,90-53,58)% - koH-

Tabnuys 3
THoxasznuxu ExoKI'y nayienmis 3i STEMI 3a nasgnocmi nepenecenoco COVID-19
Mauiera 3 COVID-19 MauienTn 6e3 COVID-19 Ipakmuuno
| P— (n=26) (=42) auolzonzll (;;0614
1 2 1 2 Mo
. - 3,40+0,30 3,60+0,30 3,20+0,30 3,10+0,20
JliameTp BUCXIAHOT a0pPTH, CM £'<0,001 1"=0,001 p=00003 1"=0,06 3,00+0,20
ToBrpHa Mi OYKOBOI [IEPEropo, M 1,300,20 1,20:0,10 1,20£0,20 1,10£0,10 0,9040,10
H1IHA MIKIIUTYH peroporat, p'<0,001 p"=0,003 p<0.001 p"=0.003 o
e 1,10+020 1,100,10 1,10£0,20 1,00+0,10
TosuwHa 3aauK01 cTiaku JI, cm '<0,001 "=1,00 <0001 £"=0,003 0,9040,10
. . R . 4,60+£0,80 4,80+0,50 4,60+0,50 4,60+£0,40
KinueBo-niacromunmii pozmip JII, cm p=0,04 p"=0,15 =001 =10 4,3040,60
. 48,50+9,00 51,0049,80 50,50+10,10 56,00+8,30
0, > 9 9 9 9 9 9 9
Dpaxui muay JILL Y p'<0,001 "=0,20 p'<0,001 p"=0,005 60,00+3,80
Iepemaro-3a1Hiil po3mip JBOrO Mepesice] o™ 3,80£0,50 4,0040,40 3,7020,40 3,70:0,40 2,8040,60
p II a'II p p p II pﬂﬂ7 p|<(),001 p":O’()4 pl<0’001 p":1 ’0 9 bl
IepenHbo-3a/1Hii po3Mip MPaBOro 0YKa, CM 2,40£0.20 2,5020,10 2,40+0,30 2,400,20 2,1040,20
PETHEO-3aTHiH PO3MIp TIp: LUTYHOUKa, <0.001 "=0,003 <0001 =10 ,1020,

1 - npu nocmynnenni y cmayionap (p' - cmamucmuyuna 3Hayyuicms pisHuyi, y NOPIGHAHHI 3 NAPAMEMPAMU HOPMU),
) i ) . omi i
2 - yepes 6 mudicHie cnocmepesicents (p" - cmamucmuyna 3HaA4YWicmes 8IOMIHHOCIMI MIidC HOKAZHUKAMU
6 OUHAMIYL CNOCMEePeNCeHHS)
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Tabnuys 4

Ocobausocmi pemooentosants 1i6o2o uiiynouxa y nayienmis 3i STEMI, sixi nepeneciu COVID-19, npu eocnimanizayii

COVID-19 (n=26) Be3 COVID-19 (n=42)

Tun Kinbkicrs Bincorku Kinbkicre Biacorku
PEMOJIC OB AHL naugieHTiB (%) nauieHTisB (%)
EP (IMM JILLI{) 0 0,00 3 7,14 (1,42-16,76)
KP (IMM JIlI) 9 34,62 (17,90-53 ,58) 10 23,81(12,31-37,68)
EI (IMM JIIT) 0 0,00 0 0,00
KT (IMM JILIT) 11 42,31 (24,34-61 40) 13 30,95 (18,05-45,59)
HIC 6 23,08(9,24-40,84) 16 38,10(24,17-53,10)

EP - excyenmpuune pemooeniosanus;, KP - konyenmpuune pemooenosanns, EI" - excyenmpuuna cinepmpois;
KT - konyenmpuuna einepmpogpis,; HI” - nopmanvua ceomempis; IMM JIIN - indexe macu Miokapoa nieoeo
wynouka: y scinok <43-95 o/m? (M-pesicum), <44-88 2/m? (B-pesrcum); y uonosixie <49-115 2/m’ (M-pecum),
<50-102 2/m? (B-pearcum); IMM JILIT - nokasuuk nepeguwye mevxci nopmu

HEHTpUYHE pemozentoBanHs Ta B 23,08 (9,24-
40,84)% - nHopmanbHy reomerpito JIIII. V marri-
€HTiB 03 HasiBHOCTI B anamHe31 COVID-19 cro-
cTepiranu HopMansHy reomerpiro JIIII (38,10
(24,17-53,10)% oci0), KOHIIEHTpUYHE i EKC-
neHTpu4yHe pemopentoBanus (23,81 (12,31-
37,68) 1 7,14 (1,42-16,76)% ocib BiAMOBITHO)
Ta KOHIeHTpUuHy rineprpodiro JIII (30,95
(18,05-45,59)% oci0) (Tabmn. 4).

Cepen mamieHTIiB 3 TEpEHECEHUM
COVID-19, sik 1 3 AT, Tex nmepeBaxkasi ocoou 3
KOHIICHTPUYHUM PEMO/ICITIOBAHHIM Ta KOHIIEHT-
puuHoto rineprpodiero JIII, ogHak iX yacTku
Oy OLTBIIMMU BiJ BiIMOBIAHKX B 0¢i0 3 AT, a
HOpMasbHy reomeTpito JIII mana nuie yeTBep-
Ta yacTHHa XBopuX. OTxKe, HasiBHICTH Takoro YP
sk nnepeHecenunit COVID-19 cynpoBomxyeTbest
PEMOJIETTIOBAHHIM MiOKap/ia, BUPAKEHICTh SIKOTO
€ OLJIBIII 3HAYHOIO, HIXK B HaIlieHTiB 3 Al, Bijmo-
BIJIHO PU3UK MOSIBU HECTIPUSATIMBHX TOJIIH Y TTiC-
JstiH(apKTHAN TIepio]] Y XBOPHX, 110 IEPEHECIIN
COVID-19, Bumuii, Hixk B 0ci0 3 AT

Cepenni 3nauennst NT-proBNP y mari-
€HTIB, 110 Mau AT, TpH MOCTYTUIEHH] Y CTaIlio-
Hap JOCTOBIPHO TMEpEeBHILYBaN pedepeHtHi i
cranomwiu 0,50 (0,30;3,30) Hr/mit, yTpuMyto-

4HCh yepe3 6 THXKHIB Ha IIboMy X piBHi (p=0,19).
Y xBopux 0e3 HasBHOCTI Al 3HadeHHss NT-
proBNP mpu rocmitanizaiii TeX CTaTUCTHIHO
3HaUyIIEe epeBakaIl MeKi HOPMH, CKJIAIal0uH
0,66 (0,30;1,40) Hr/™Mu, 1 3HIKYBIHACH Yepe3 6
TrkHiB (10 0,50 (0,40;1,00) ur/mi - Ha 24,24%,
p=0,044), 3anunIaro9nch JOCTOBIPHO BUIIMMH
Bi mapameTpiB HopMmH (Taom. 5).

Cepenni 3nauenns CPI1y namienTiB 3 AT’
npu rocriTamzaiii cranosmwu 8,98 (2,30;18,60)
MO/mi1, ZOCTOBIPHO MEpEeBaKaAIOUN MEXi HOPMH,
Ta 3MEHIIWINCH Yepe3 6 TixkHiB Ha 74,94% - no
2,25(2,30;3,20) MO/ma (p<0,001). Y martienTiB
6e3 Al 3nagenns CPII npu nmocTyruieHHi y cTa-
I[IOHAp TEX CTATHCTUYHO 3HAYYIIE TEPEBUIILY-
Banu pedepentHi, ckiuapmu 9,02 (5,70;15,50)
MO/mi, a uepe3 6 THXKHIB CIOCTepeskeHHs - 2,50
(2,30;3,60) MO/mn (3Hu3unuch Ha 72,28%,
p=0,03) (Tabx. 5). Y Bcix xBopux, sk 3 Al, Tak i
6e3 uei, piai CPII B nuHamimi cioctepexeHHs
HOPMaJIi3yBallUCh.

Crin 3a3HaUUTH, 10 y TPy MAIi€HTIB
6e3 HasiBHOCTI Al 88,89 (70,8-98,82)% 0cib Ma-
mu nonarkoBuit UP - nepenecennit COVID-19.
Ha namry nymky, came et YP i 3ymoBuB 10cTO-
BipHO By piBHI NT-proBNP Ta CPII B 1i€i rpy-

Tabnuys 5

THoxasnuxu NT-proBNP ma CPII y nayienmis 3i STEMI 3a naaenocmi apmepianvHoi cinepmensii

Tlanientn 3 AT’

TlaienTu 0e3 AI

IToxka3nuku (n=46) (n=22)
1 2 1 2
NT-proBNP, ar/ma | 0,50 (0,30;3,30)* | 0,50(0,40;1,30)* | 0,66 (0,30;1,40)* | 0,50 (0,40;1,00)*°
CPIT, MO/mn 8,98 (2,30;18,60)*« | 2,25(2,30;3,20)° | 9,02 (5,70;15,50)* | 2,50 (2,30;3,60)°

1 - npu nocmynnenni y cmayionap, 2 - uepes 6 musicHie cnocmepesicents; * - pisHuys, y nopieHsAHHI 3 napamempamu
Hopmu, cmamucmuuno suadywa (p<0,05); ° - eiominnicmo y OUHAMIYI CHOCMEPENHCEHHS. CIAMUCTIUYHO 3HAYY WA
(p<0,05); « - giominnicmo misc nayiecumamu 3 ma 6e3 AI' cmamucmuuno snauywa (p<0,05)
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Y XBOpHUX, Y NOPIBHAHHI 3 mariientamu 3 Al
cepen sikux oci6 3 HasBHIcTIO COVID-19 B
aHamHe31 He OyI1o.

OTxe, OTpUMaHi pe3yJabTaTH BKa3yloTh,
mo Al cipusie 36epexennto nposiis CH B mic-
JsiH(apKTHAIA Tepio, OMHAK CYTTEBO HE BILIH-
BA€ Ha aKTHBHICTh CUCTEMHOTO 3alajIieHHs, SIKe
B TPOIIECI JIIKyBaHHS, 13 3aCTOCYBaHHIM Cydac-
HUX ITiTXO/IIB JI0 BEJICHHSI IIi€1 KaTeropii XBOPHX,
JOCTOBIPHO 3MEHIIIYE CBOIO BUPA3HICTb.

Bussneno, mo cepenni 3HauenHs NT-
proBNP y marienri, mo nepeneciu COVID-
19, pu rocmitamizalii JOCTOBIPHO MEePEBUIILY-
BaJIM HOPMY Ta BIJIMOBI/IHI y XBOPHUX 13 HasIBHIC-
10 AT (p=0,039) i cxrnamam 0,61 (0,30;1,30) Hr/mi,
3HU3HMBIIUCH yepe3 6 TrxkHiIB 10 0,55 (0,40;0,80)
ur/mi (Ha 9,82%, p=0,021). Y mamieHTiB, sKi HE
xBopinn Ha COVID-19, piens NT-proBNP npu
MOCTYIIJICHHI y CTalioHap OyB JOCTOBIPHO MEH-
M (p=0,041), Hixk B 0Ci0 3 HASBHICTIO IIHOTO
YP (npoTe cTaTUCTUYHO 3HAUYIIIE IEPEBUIILYBaB
pedepentHi 3HaueHHs ), 1 ckmagas 0,50 (0,30;
1,90) ar/mit; ynponosx 6 THXKHIB criocTepiraiach
TEHJICHIIis 10 Horo 3amkeHHs (p=0,40) (Tabm. 6).

Bcranosneno, o nokazuuku CPI1 y na-
IIEHTIB, sKI nepeHecan B munyiomy COVID-
19, mpu OCTYIIJICHH] y CTaliOHAp CTATUCTUIHO
HesHauymie (p=0,50) Oyau HIKIUMU BiJl BiJIIO-
BigHUX B 0¢i0 3 Al i cxmamamu 8,20 (5,30;14,30)
MO/M (TOCTOBIpPHO TTepeBaKArOIN MEXi HOP-
MH) Ta 3MEHIIIIICH Yepe3 6 THKHIB Ha 72,56% -
1o 2,25 (1,30;2,60) MO/mn, p=0,006. Cepenni
3HaueHHst CPI1y xBopux 6e3 COVID-19 B anam-
He3l mpu rocmitanizamii ctaHoBuiu 9,50
(5,50;26,70) MO/mit (IOCTOBIPHO TIEPEBUTITYFOUN
pedepeHTHi) Ta 3HU3WIUCH Y TIPOIIEC JIIKYBaHHS
Ha 73,60%, 1o 2,50 (2,30;3,70) MO/mn (p=0,01)
(Tabm. 6). Y BciX XBOpHUX, SIK 3 TEPCHECCHUM

COVID-19, Tak i 6e3 HpOTO B anamHe3i, piBHi CPIT
B JIMHAMIII CTIOCTEPEKCHHS HOPMAITi3yBaJIHCh.

Takum 4uHOM, 3'SCOBAaHO, IO 3a HAsB-
Hocti Takoro YP sk mepenecennit COVID-19
nposisu CH na MmomenT BunukHeHHs STEMI ne-
o Ouemii, HiX y marieHTiB 3 Al Bogrouac,
aKTUBHICTb CHCTEMHOT0 3aITaJIeHHs 32 BUpa3Hic-
TI0 HaOmmxanach 0 Takoi B mamieHTiB 3 Al i
TEeX, 5K 1 B 0¢i0 3 Al, migmaBanack eeKTUBHIN
KOPEKIIil B MPOIECi JIIKYBaHHS.

VY nepury 106y nepediry STEMI Bigmi-
YCHO MPSIMUH, CEPETHBOI CHIIM KOPEJSAIiHHUI
3B's130k Mik NT-proBNP Ta CPIT (r=0,55;
p=0,01) y mamienriB 3 Al, a Takox oOepHEHUI
ciabkuii Ta 00EpHEHUH CepeTHbOI CHITH - MIXK
NT-proBNP ta ®B JIII B oci6 3 AI'16e3 COVID-
19 B anamuesi (r=-0,29; p=0,06 Ta r=-0,38;p=0,01
BiJIMOBITHO). BUSBIICHO Tako)X HA MOMEHT TOC-
miTasizaiii mpsiMi CepeTHbOT CHITU KOPEeTSIiiHI
3B's13ku Mk CPII Ta BeMWYMHOIO MOPOKHUHU
[T - y xBopux 6e3 AI" (r=0,61; p=0,01) Ta 6e3
COVID-19 B anamsesi (r=0,40; p=0,01).

Yponosx 6 THXHIB (3 MOMEHTY TOCTi-
Tai3alii) crocTepiraiu BiICyTHICTh JUHAMIKH
BMicTy B KpoBi NT-proBNP y namientis 3 Al
JOCTOBIPHE 3MEHIIEHHS PiBHS I[LOTO MIOKa3HUKA
B oci0 6e3 Al Ta 3 nasBuicTio COVID-19 B
aHaMHe31, a TAKOXK TEHICHIIIIO0 JI0 HOTO 3HMKEH-
HS y XBOpHX, siki He nmepeHocmm COVID-19.
Onnak y Beix Bunaakax 3HaueHHs: NT-proBNP
MIPOJIOBXKYBAJIN MEPEBUIITYBaTH pehepeHTHi, 110
€ cBiTYeHHsIM 30epeskeHHs mposiBiB CH, 30xpema
3a HasiBHOCTI AT (Puc. 1).

Hopwmauizanis 3Hauens CPII ympomosxk
Nepioy CHOCTEPEKEHHS B yCiX KaTeropii ma-
mienTiB (Puc. 1) cBiquuTh PO BiTUyTHE 3MEH-
IICHHS 3 YaCOM aKTHBHOCTI CHCTEMHOTO 3ama-
JICHHS, 110, HAa HAIIy TyMKY, 3yMOBIIEHE 3aCTO-

Tabnuys 6

Hoxasnuuxu NT-proBNP ma CPII y nayieumis 3i STEMI 3a nasenocmi nepenecenoco COVID-19

Mauienn 3 COVID-19

Mauienru 6e3 COVID-19

MMokazuuku (n=26) (n=42)
1 2 1 2
NT-proBNP, ar/mn | 0,61 (0,30;1,30)* | 0,55(0,40;0,80)* | 0,50 (0,30;1,90)* | 0,49 (0,30;1,50)*
CPIT, MO/mn 8,20 (5,30;14,30)* | 2,25(1,30;2,60)° | 9,50 (5,50;26,70)* | 2,50 (2,30;3,70)°

1 - npu nocmynnenni y cmayionap; 2 - uepes 6 mudtCHie CROCIMeEPedNCceH s, * - pisHuYsl, y NOPIGHANHI 3 NApamempamu
Hopmu, cmamucmuuno 3auywa (p<0,05); ° - iOMiHHICMb Y OUHAMIYI CHOCMEPEHCEHHSL
cmamucmuyno sHayywa (p<0,05)
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Jlunamika piBaiB NT-proBNP

.\
_ —

07
06
05
04
03
02
01

Ipu nocrymenni
—@— [lamierTn 3 AI'
—0— lMamienTn 6e3 AT

amientn, mo nepexeopimm va Covid-19

Yepes 6 TIKHIB

IarmienTn, sixi #He xBopimm Ha Covid-19

Puc. 1

Hunawmika pisHiB CPIT

o N b O

IIpu nocry mienHi UYepes 6 TiokHIB
—@— [larjenru 3 AT’
—@— [larjenru 6e3 AT’

[ManienTn, mo nep exsopian Ha Covid-19

[ManienTn, sixi e xBop iym Ha Covid-19

Hunamira snauenv NT-proBNP ma CPII ynpoooeoic 6 mudichie cnocmepesicents

CYBaHHSIM ONTUMAJILHOI (papmMaxoTepartii y mo-
ennanHi 3 [TYKB.

JloCITiIPKEHO 0COOIUBOCTI JMHAMIKH I10-
ka3HukiB ExoKI' y marieHTiB, ski B ckiaji 3a-
rabHONPUIHATOI Teparii OTpUMYBaJIH 1HT101TO-
PH HaTpii3aIeKHOTO KOTPAHCTIOPTEPa TITFOKO3H
2 turty (IH3KTI2) - manarmi¢o3ud 4u emra-
rrignosus (Tabm. 7).

Bceranosneno, mo iH3KTI2 cnpusiin
3MEHIIEHHIO JiaMeTpa BUCXIAHOI aopTH
(p=0,11), T3C JIII (p<0,001) Ta po3mipis JIIT

(p=0,20), yoro He CIOCTEPIraIOCh y XBOPUX 0€3
3acrocyBanHs iH3KTI 2 B ckia i KOMITIIEKCHOTO
nikyBanHs. @B JIII mana TeHaeHLi0 10 3poc-
TaHHs B 000X TpyIax Mami€HTiB - IKi BXKABAIN
1H3KTT 2 Ta siki ix He mxuBamu (p=0,13 1 p=0,50,
BIJIITOBIJTHO).

VY namientiB 3 Al, siki oTpumyBanu
iH3KTI 2, npoanamnizoBaHo TWHAMIKY BMICTY B
kpoBi NT-proBNP ta CPII ynponoBx 6 THXHIB
cnocrepexenns (Taom. 8).

3'sicoBaHo, 1110 1py 3actocyBanHi iH3KTT 2

Tabnuys 7

THoxasnuxu ExoKI'y nayienmis 3i STEMI, i3 epaxyeanuam 3acmocysanns iH3KTI 2

ManienTn, mo npuiimam | IamienTn, mo He npuitMaTu
) (T — iH3KTT-2 iH3KTI'-2
(n=32) (n=36)
1 2 1 2
ThiameTp BHCXITHOT 20pTH, CM 3,20+0,30 3,10+0,30 3,20+0,30 3,30+0,30
i p'=0,003 p"=0,11 p'=0,003 p"=0,11
ToBIMHA MDKILTYHOYKOBOT TEPETOPOJIKH, CM 1,20+0,20 1,20+0,10 1,30+0,20 1,20 £0,10
? p'<0,001 p"=1,00 p'<0,001 p"=0,03
TosmuHa 3aboi crim JIIIL e 1,10+0,10 1,00+0,10 1,10+£0,20 1,10+0,10
p'<0,001 p"<0,001 p'<0,001 p"=1,0
Kinneso-niacronigaunii po3mip JII, cm 4.70£1,10 4,7020.40 4,7020.40 4,70+0,50
i p'=0,03 p"=1,00 p'=0,0003 p"=1,00
paxria uxaxy JIL% 44,4+7,00 | 46,60+6,80 48,90+10,20 50,40+9,20
’ p=0,001 p"=0,13 p'<0,001 p"=0,50
Ilepenupo-3a1Hi it po3Mip JIIBOTO TEpEACe s, CM 3,90£0.30 3,80+0.40 3,80+0,50 3,80£040
i p'<0,001 p"=0,20 p'<0,001 p"=1,00
Ilepenubo-3a1Hi i po3Mip MPaBOTO MLTYHOYKA, CM 2,4020.30 2,4020,10 2,4020,30 2,40+0.20
’ p'<0,001 p"=1,00 p'<0,001 p"=1,00

1 - npu nocmynnenni y cmayionap (p' - cmamucmuuna 3Ha4yujicmes pisHuyl, y NOPIGHSHHI 3 NAPAMEMPAMU HOPMIL);
2 - uepez 6 muoicHie cnocmepedicentst (p” - cmamucmuyna 3Hauyuicms 8IOMIHHOCIE MIJC NOKA3HUKAMU
6 OUHAMIYT CNOCMEePeNCeHHS)
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Tabnuys 8

THoxasnuuxu NT-proBNP ma CPII y nayienmis 3i STEMI 3a naseénocmi apmepianvHoi cinepmensii,
3 epaxysanuam 3acmocygsanns iH3KTI 2

ManienTn, mo npuiimMamm MauienTH, mo He npuiiMaTu
LT — iH3KTT2 iH3KTI'2
(n=15) (n=31)
1 2 1 2
. 0,50 (0,30;0,60) . 0,60 (0,40;1,00)
NT.proBxp, i | 060 030440y | 000000 | 050 030150 | M1
= p'=0,20 P p=0.30
) 3,90 (3,70;4,10) ) 2,30 (2,30;3,40)
CPII, MO/mn 15,50 (,44’)8(())’223’90) p"<0,001 8,00 (,3:’3(2)’(};’40) p"<0,001
P p'=0,20 P p'=0,40

1 - npu nocmynnenni' y cmayionap, 2 - uepe3 6 mudiCHie cnocmepedxicents, p' - Cmamucmuyna 3Ha4ywicms pizHuyi, y
NOPIGHSIHHI 3 naApamempamu Hopmu, p" - CmamucmuyHa 3Ha¥ywicms GIOMIHHOCME MIJC NOKA3HUKAMU
6 OUHAMIYL CNOCMEePeNCeHH S

CrocTepiragach TEHACHIIS 10 3HWKEHHS PiBHS
NT-proBNP (p=0,40), B TOli yac Ik y XBOpHUX
0e3 oro 3aCTOCYBaHHS BMICT Y KPOBI IIbOTO 010-
Mapkepa He3HauHo 3pocta (p=0,05). BiamiueHo
TaKoX, 110 3HaueHHs CPII 3a ymoBu npuiiManHs
iH3KTI'2 3MeHIyBanuch yrnpoaoBx mepioay
criocrepexenHs Ha 74,84%, 3a BIZICYTHOCTI X
iH3KTI2 - na 71,25%.

[TizcymMOByIO4H pe3ynbTaTh JOCIiKEH-
HSI, XOTUJIM O IPUBEPHYTH yBary KIiHIIUCTIB 10
3'sICOBaHUX HAMU BaXJIMBUX OCOOJIMBOCTEM Ie-
pebiry STEMI 3a HasiBHOCTI Takux UP sk Al ta
nepenecenuit COVID-19. Ha ceoromni AT, 3rin-
HO Pe3yJIbTaTiB 0araTrhbox JI0CIiKEHbB, PO3TIIs-
naeThes sk 6e33anepeunuii YP kapaioBackysip-
Hoi nmatouorii [8]. COVID-19 3a pe3ynasraTamu
HAIIIOTO JIOCTI/IKEHHSI BUSBUBCS KOHKYPEHTHO
cupomokHuM YP - mono nposieiB CH it akTHB-
HOCTI CHCTEMHOTO 3allajeHHS.

BucHoBku

1. ITarornoriyHe peMoIeTFOBaHHS MioKap/a (3 1me-
peBakKaHHSAM KOHIEHTPUYHOI TimepTpodii Ta
KOHIEHTPUYHOTO PEMO/ICTIOBAHHS JIIBOTO ILTY-
HOYKa), TpUTaMaHHE MaIli€HTaM 3 apTepiabHOIO
TifepTeH3i€ero, MOTIPIIye (3riAHO TUHAMIKT BMiC-
Ty y kpoBi NT-proBNP) 3a nassaocti STEMI
nepedir paHHBOTO MiCHAIH(APKTHOTO MEPIOLY,
CHPUSIOUN 30€pEeKEHHIO MPOSIBIB CEPIIEBOi HE-
JOCTaTHOCTI.

2.V narienTis, mo nepenecan COVID-19, Ha

MoMeHT nosiBu STEMI peecTpyroTbcst KOHIIEHT-
puuHa rinepTpodist (Maii>ke B TIOJIOBUHU XBOPHX )
Ta KOHIEHTPUYHE PEMOJICTIOBAHHS (TIPAKTHYHO
B TPETUHU OCi0) JIIBOTO MUTyHOYKA, IO CYIIPO-
BOJDKYETBHCS OLTBIIT 3HAYHUM 3HIKEHHSIM (pak-
1i1 BUKU/TY JIIBOTO IUTYHOUYKA Ta JIOCTOBIPHO BH-
mmMu 3HaueHHsIMA N T-proBNP, y nopiBHsHHI 3
MamieHTaMu 3 apTepialbHOI0 TIMEPTEH3IE€I0
(p=0,50 ta p=0,039, BiAMOBITHO).

3. lepenecennii COVID-19 cuin posmisinatw,
TIOPSIJT 3 APTEPIATBLHOIO TIMEPTEH3IET0, BAXKIINBUM
YHHHUKOM PHU3UKY HECHPHUSTIMBOIO Mepediry
STEML.

4. 3acrocyBanns iH3KTI 2 B ckitaji KoMILIeKC-
Horo JikyBaHHs nanienTiB i3 STEMI cipusie mmo-
KpaleHHIO TeoMeTpii cepus (3a MOoKa3sHUKaMU
ExoKT') Ta 3menmensro nposieiB CH (3rigHo 11-
Hamiku 3HaueHb N'T-proBNP) it akTuBHOCTI cHc-
TEeMHOTO 3anajieHHns (3rigHo pisas CPII).

Ilepcnexmueu nodanvuiux 00cnioiicens Nepe-
0aJaroTh aHAJI3 KapJiaTbHUX MOJIN, 110 BUHU-
KaloTh B paHHIN Ta BiAJaJIeHUN micisiH(apKT-
Huii nepiof y manieHTiB i3 STEMI, sxi mignaBa-
JHUCh peBACKyJsipu3alii Miokapaa MUIIXOM
ITYKB, ix 3anexHicth Big pizaux YP, 3 Bu3Ha-
YEHHSIM HE3aJeKHUX MPETUKTOPIB MOSBU IHX
MO,

Konghnikm inmepecie eiocymmniii.
Hocnioxncenna ne eumazano ¢hinancoeoi nio-
mpumKu.
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STRUCTURAL AND FUNCTIONAL STATE OF THE MYOCARDIUM AND SYSTEMIC
INFLAMMATION ACTIVITY IN PATIENTS WITH ACUTE ST-SEGMENT ELEVATION
MYOCARDIAL INFARCTION IN THE PRESENCE OF ARTERIAL HYPERTENSION

AND PREVIOUS COVID-19

Introduction

ST-elevation myocardial infarction (STEMI) is
one of the most threatening types of coronary
heart disease (CHD), which can lead to death
and needs urgent treatment. Such risk factors
(RFs) as arterial hypertension (AH) and previous
COVID-19 significantly complicate the course
of the disease and affect the structural and
functional status of the myocardium, thus
worsening the patient's prognosis.

AH, which often accompanies acute
myocardial infarction, contributes to left
ventricular (LV) remodeling, which subsequently
leads to the development of heart failure (HF).
According to the findings, arterial hypertension
is not associated with larger infarct volume or
more severe microvascular obstruction after
primary percutaneous coronary intervention for
STEMI [1]. However, arterial hypertension,
which is present in many patients with AMI, is
associated with higher mortality and morbidity
rates, both in the short- and long-term [2].

The COVID-19 pandemic had a significant
impact on the features of the course of AMI: the
coronavirus disease reduced the number of
hospitalizations, but mortality in patients with
STEMI increased [3]. It was found that COVID-
19 significantly increases the risk of AMI and
ischemic stroke, this risk being highest during the
first week of infection [4, 5].

COVID-19 can cause cardiovascular
damage through several pathogenic mechanisms.
Upon entering the body, the SARS-CoV-2 virus
has a direct cardiotoxic effect by the expression of
angiotensin-converting enzyme 2 in myocardial cells.
Coronavirus causes endothelial and microvascular
dysfunction. Furthermore, in patients affected by
the SARS-CoV-2 virus, a maladaptive immune
response occurs - a cytokine storm. Excess
proinflammatory cytokines may lead to vascular and
myocardial inflammation, plaque instability, and
thrombophilia. The most common cardiovascular

manifestations of COVID-19 include myocarditis,
myocardial infarction (MI), arrhythmias, heart
failure (HF), arterial and venous thromboembolism,
and cardiogenic shock [5-8]. Patients with COVID-
19 who have had AMI and survived have a high
risk of adverse cardiovascular events and increased
mortality compared to the general population [6],
as evidenced by the analysis of the results of long-
term follow-up of such patients during the
pandemic [7, 9].

Accordingly, the study of the impact of
such risk factors as arterial hypertension and
previous COVID-19 on the structural and
functional status of the myocardium in patients
with AMI makes an important contribution to
the understanding of the pathophysiological
processes that accompany the course of the
disease and creates the foundation for optimizing
the management of such category of patients. In
this context, it is important to identify the
manifestations of systemic inflammation, the
elevated level of which is currently a recognized
unfavorable CHD-related marker. Therefore, our
study is relevant, as it aims to solve critical
challenges facing modern medicine.

Purpose. To identify the features of the
impact of such risk factors as arterial hypertension
and previous COVID-19 on the structural and
functional status of myocardium and levels of
systemic inflammation in patients with acute ST-
segment elevation myocardial infarction.

Materials and Methods
The study was performed in 2023-2024 at the
Department of Cardiology and Reperfusion
Therapy of St. Panteleimon Hospital, and the
Infarction Department of the Municipal
Nonprofit Enterprise of the Lviv Regional
Council "Lviv Regional Clinical Treatment and
Diagnostic Cardiology Center".

The patients were examined after
obtaining their written informed consent, in
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accordance with the Declaration of Helsinki, the
Council of Europe Convention on Human Rights
and Biomedicine, respective laws of Ukraine and
international acts; the said examination was
approved by the Bioethics Committee of the
Danylo Halytsky Lviv National Medical
University (Minutes No. 1 of the Meeting of the
Ethics Committee for Research, Experimental
Development, and Scientific Works of January
23,2023).

The study includes 68 patients with
STEMI aged 45 to 83 (mean age - 63.80+£9.30
years) who underwent primary percutaneous
coronary intervention (PPCI) with stenting of the
primary infarct-related artery (IRA) within 24
hours of the onset of clinical manifestations. The
proportion of men is 71.43 (60.36-81.33)%, and
the proportion of women - 28.57 (18.67-
39.64)%. The AH was diagnosed in 46 patients,
and 26 of them have had a history of COVID-19
(67.64 (56.14-78.17)% and 38.24 (27.12-
50.01)% of all patients, respectively); 17 patients
had both risk factors, their proportion in the total
sample was 25.00 (15.51-35.90)%.

All patients underwent routine examinations
according to local clinical guidelines. Additionally,
the blood levels of natriuretic peptide (NT-
proBNP, normal indicators: 0-0.45 ng/ml) and
C-reactive protein (CRP, normal indices: <6 U/

ml) were measured with the use of fluorescent
immunoassay, and cardiac ultrasound was
performed at the inpatient stage of treatment and
after 6 weeks of follow-up.

The findings were evaluated utilizing
descriptive methods of statistical analysis
(arithmetic mean and standard deviation; median
and percentile, proportions and 95% confidence
intervals for these calculated by Wald and Fisher
methods), unpaired Student's t-test, and Pearson
correlation analysis.

Results and Discussion

The echocardiography results (Echo) showed
that patients with AH had a significant increase
in the interventricular septum (IVS) and posterior
wall (PW) thickness of the LV (p<0.001 and
p<0.001, respectively) upon hospital admission,
which was also inherent in patients without AH
(p<0.001 and p<0.001, respectively); follow-up
control shows that the IVS and PW thickness of
the LV in both cases remained unchanged. Upon
hospital admission, LV ejection fraction (EF) was
significantly reduced both in patients with
hypertension (p<0.001) and without it, (p<<0.001)
(without a statistically significant difference
between the patient populations), and increased
over 6 weeks (p=0.003 - in AH, p=0.02 - in
patients without AH) (Table 1).

Table 1
Echo indicators in hypertensive patients with STEMI
Patients with AH (n=46) | Patients without AH (n=22) Apparently
Indicators healthy individuals
1 2 1 2 (n=16)
Mztoc

. L 320+030 3.30+040 3.304+0.30 3.20+0.30

Ascending aortic diameter, cm =0.003 0"=0.18 2'<0.001 "=0.11 3.00+0.20
. . 120+0.20 1.20+£0.10 1.20£0.10 1.20+0.10

Interventricular septal thickness, cm p'<0.001 p"=1.00 '<0.001 p"=1.00 0.90+0.10
. . 1.10+0.20 1.10+£0.10 1.10£0.10 1.10£0.10

LV posterior wall thickness, cm p'<0.001 p"=1.00 p'<0.001 p"=1.00 0.90+0.10
. L . 450+0.70 | 4.70+0.50 4.8040.30 4.70+0.40

LV end-diastolic dimension, cm p'=0.14 p"=0.12 '<0.001 p"=0.18 4.3040.60

L . 50.00+9.40 | 5530+6.80 | 49.60+10.30 | 54.90+11.30
0,

LV ejection fraction,% p'<0.001 p"=0.003 '<0.001 p"=0.02 60.00+3.80
. . 3.80+0.50 3.80+040 3.604+0.50 3.80+0.30

Anteroposterior size of the left atrium, cm '<0.001 p"=1.0 '<0.001 p"=0.02 2.804+0.60
. . . 2.30+030 2.40+0.10 2.50+0.20 2.40+0.30

Anteroposterior size of the right ventricle, cm £'=0.0003 "=0.06 '<0.001 1"=0.06 2.10+0.20

1 - upon hospital admission (p' - the statistical significance of the difference compared to normal values),
2 - after 6 weeks of follow-up (p" - the statistical significance of the difference between the indicators
as of the follow-up control)
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A significant increase in the ascending
aortic diameter was also noted (Table 1) both in
patients with hypertension and non-hypertensive
patients (p=0.003; p<0.001, respectively),
however, during treatment, a tendency for this
indicator to increase was observed in patients
with hypertension, and in non-hypertensive
patients - to decrease. The LV end-diastolic
dimension (EDD) statistically insignificantly
(p=0.12) increased in hypertensive patients
within 6 weeks, and in non-hypertensive patients
it slightly decreased (p=0.18). In all patients, a
significant increase in the size of the left atrium
(LA) and right ventricle (RV) was observed,
without statistically substantial dynamics during
the follow-up period.

The analysis of Echo parameters showed
that upon hospital admission, patients with
STEMI and concomitant hypertension had
concentric LV hypertrophy in 32.61 (19.97-
46.69)% of cases, concentric remodeling was
recorded in 26.09 (14.56-39.59)% of patients,
eccentric remodeling was recorded in 2.17 (0.00-
8.31)% of patients, and normal LV geometry was
recorded in 39.13 (25.67-53.49)% of patients.
Meanwhile, 50.00 (29.71-70.29)% of non-
hypertensive patients had normal LV geometry,
9.09 (0.94-24.28)% had concentric remodeling,
4.55 (0.00-16.91)% had eccentric remodeling,
and the remaining 36.36 (18.02-57.06)% had
concentric LV hypertrophy (Table 2).

In summary, approximately one in four
patients with AH had concentric LV remodeling
upon hospital admission, and one in three
patients had concentric LV hypertrophy, which,

according to modern medicine, is a predictor of
unfavorable MI course [10]. Almost 40% of
patients with AH had normal LV geometry,
which, in our opinion, indicates adequate blood
pressure control in such patients.

Half of the non-hypertensive patients had
normal LV geometry, and one-third had
concentric hypertrophy, which was apparently
due to other comorbidities in these patients.

Consequently, the results of the study
indicate that such an RF as arterial hypertension
induces pathological myocardial remodeling.
According to the results of many studies [10-
12], MI in such patients is accompanied by an
increased risk of adverse cardiac events in the
postinfarction period.

Echo data revealed that in patients with
COVID-19, just like in patients with AH, IVS
thickness was significantly increased upon
hospital admission (p<0.001). Still, its values
were slightly higher than those of patients with
AH (p=0.50) and decreased within 6 weeks
(p=0.003) (Table 3).

It was found that LV EF in patients with
COVID-19 was significantly lower than normal
values upon hospital admission (p<0.001), and
its values were lower than those in patients with
AH (p=0.43). During the follow-up period, LV
EF increased (p=0.20) in patients with previous
COVID-19 but less significantly than in
hypertensive patients, and its values after 6
weeks were slightly lower than in hypertensive
patients (p=0.02) (Table 3).

It was noted that there was a tendency
for higher ascending aortic diameter (p=0.002)

Table 2

Features of left ventricular remodeling in patients with STEMI and concomitant arterial hypertension
upon hospital admission

Type o fAH (n=l:l6) S bWit;lout AI—II) (n=22)
. umber o ercentage umber o ercentage

of remodeling patients (%) i patients (%) i
ER (LVMIY) 1 2.17 (0.00-8.31) 1 4.55 (0.00-16.91)
CR(LVMN) 12 26.09 (14.56-39.59) 2 9.09 (0.94-24.28)
EH (LVMID) 0 0.00 0 0.00
CH (LVMIT) 15 32.61 (19.97-46.69) 8 36.36 (18.02-57.06)
NG 18 39.13 (25.67-53.49) 11 50.00 (29.71-7029)

ER - eccentric remodeling; CR - concentric remodeling; EH - eccentric hypertrophy; CH - concentric hypertrophy;
NG - normal geometry; LVMI\. - left ventricular mass index: in women <43-95 g/m? (M-mode), <44-88 g/m* (B-
mode); in men <49-115 g/m? (M-mode), <50-102 g/m? (B-mode); LVMIT - the indicator exceeds the normal limits
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Table 3
Echo indicators in patients with STEMI and previous COVID-19
Patients with COVID-19 | Patients without COVID-19 Apparently
Indicators (n=26) (1=42) healthzr nl:;lglduals
1 2 1 2 Mo

. . 3.40+0.30 3.6040.30 3.20+0.30 3.10+0.20

Ascending aortic diameter, cm '<0.001 7=0.001 =0.0003 $'=0.06 3.00+0.20
. . 1.30+0.20 1.200.10 1.20+0.20 1.1040.10

Interventricular septal thickness, cm <0001 "=0003 5<0.001 "=0.003 0.90+0.10
. . 1.10+0.20 1.1040.10 1.10+0.20 1.00+0.10

LV posterior wall thickness, cm £<0.001 p"=1.00 5<0.001 £'=0,003 0.90+0.10
. . . 4.60+0.80 | 4.8040.50 4.60+0.50 4.60+0.40

LV end-diastolic dimension, cm '=0.04 =015 p'=0.01 P'=1.0 4.30+0.60
. . 48.5049.00 | 51.0049.80 | 50.50+10.10 56.00+8.30

0,

LV ejection fraction,% p<0.001 p"=0.20 <0.001 p"=0.005 60.00+3.80
.. . 3.8040.50 | 4.0040.40 3.70+0.40 3.700.40

Anteroposterior size of the left atrium, cm £<0.001 £"=0.04 £<0.001 P'=1.0 2.80+0.60
L . . 2.40+0.20 2.5040.10 2.40+0.30 2.40:0.20

Anteroposterior size of the right ventricle, cm £<0.001 p"=0003 §<0.001 =10 2.10+0.20

1 - upon hospital admission (p' - the statistical significance of the difference compared to normal values), 2 - after 6
weeks of follow-up (p" - the statistical significance of the difference between the indicators as of the follow-up control)

and LVED (p=0.50) among patients with
previous COVID-19, compared with patients
with AH. During the follow-up period, the values
of the said parameters increased (statistically
insignificant), which was not observed in patients
without previous COVID-19. Left atrial and right
ventricular dimensions were significantly
increased in all patients, but the tendency for
their growth was observed only in patients with
previous COVID-19 (Table 3).

42.31 (24.34-61.40)% of patients with
previous COVID-19 (Table 3) had concentric LV
hypertrophy upon hospital admission, 34.62
(17.90-53.58)% - concentric remodeling, and
23.08 (9.24-40.84)% had normal LV geometry.
Patients who did not have COVID-19 had normal
LV geometry (38.10 (24.17-53.10)% of patients),
concentric and eccentric remodeling (23.81

(12.31-37.68)% and 7.14 (1.42-16.76)%,
respectively), and concentric LV hypertrophy
(30.95 (18.05-45.59)%) (Table 4).

In patients with previous COVID-19, just
like among hypertensive patients, individuals
with concentric LV remodeling and concentric
LV hypertrophy predominated but their
proportions were higher than those in patients
with AH, and only a quarter of patients had
normal LV geometry. Consequently, such an RF
as COVID-19 is accompanied by cardiac
remodeling, the severity of which is more
significant than in hypertensive patients, and,
respectively, the risk of adverse events in the
postinfarction period in patients with previous
COVID-19 is higher than in patients with AH.

The mean NT-proBNP values in patients
with AH upon hospital admission significantly

Table 4

Features of left ventricular remodeling in patients with STEMI and previous COVID-19 upon hospital admission

Type COVID-19 (n-26) Without COVID-19 (n=42)

of remodeling Number of Percentage Number of Percentage
patients (%) patients (%)

ER (LVMI{) 0 0.00 3 7.14 (1.42-16.76)

CR(LVMN) 9 34.62 (17.90-53.58) 10 23.81 (12.31-37.68)

EH (LVMID) 0 0.00 0 0.00

CH (LVMIT) 11 4231 (24.34-61.40) 13 30.95 (18.05-4559)

NG 6 23.08 (9.24-40.84) 16 38.10 (24.17-53.10)

ER - eccentric remodeling; CR - concentric remodeling; EH - eccentric hypertrophy, CH - concentric hypertrophy;
NG - normal geometry; LVMI\. - left ventricular mass index: in women <43-95 g/m? (M-mode), <44-88 g/m* (B-
mode); in men <49-115 g/m? (M-mode), <50-102 g/m? (B-mode); LVMIT - the indicator exceeds the normal limits
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Table 5
NT-proBNP and CRP indicators in hypertensive patients with STEMI
Patients with AH Patients without AH
Indicators (n=46) (n=22)
1 2 1 2

NT-proBNP, ng/ml | 0.50 (0.30; 3.30)*+

0.50(0.40; 1.30)*

0.66 (0.30; L.40)*s | 0.50 (0.40; 1.00)*

CRP,1U/ml 8.98 (2.30; 18.60)*«

2.25(2.30; 3.20)°

9.02 (5.70; 15.50)*+ | 2.50 (2.30; 3.60)°

1 - upon hospital admission; 2 - after 6 weeks of follow-up; * - the statistical significance of the difference compared
to normal values, is statistically significant (p<0.05); ° - the statistical significance of the difference as per follow-up
control (p<0.05); « - the statistical significance of the difference between hypertensive
and non-hypertensive patients (p<0.05)

exceeded the normal values and amounted to
0.50 (0.30; 3.30) ng/ml, remaining at the same
level after 6 weeks (p=0.19). In non-hypertensive
patients, NT-proBNP values also statistically
significantly exceeded the normal limits upon
hospital admission, amounting to 0.66 (0.30;
1.40) ng/ml, and decreased after 6 weeks (to 0.50
(0.40; 1.00) ng/ml - by 24.24%, p=0.044),
remaining significantly higher than the normal
values (Table 5).

Mean CRP values in hypertensive patients
upon hospital admission were 8.98 (2.30; 18.60)
[U/ml, significantly exceeding the normal limits,
and decreased by 74.94% - to 2.25 (2.30; 3.20) IU/
ml after 6 weeks (p<0.001). In non-hypertensive
patients, CRP values also statistically significantly
exceeded the normal values upon hospital
admission, amounting to 9.02 (5.70; 15.50) U/
ml, and after 6 weeks of follow-up - to 2.50 (2.30;
3.60) IU/ml (decreased by 72.28%, p=0.03)
(Table 5). In all patients, both with and without
AH, CRP levels normalized during the follow-
up control.

It should be noted that in the group of
non-hypertensive patients, 88.89 (70.8-98.82)%
of patients had an additional RF - previous
COVID-19. We believe that this particular RF
contributed to the significantly higher NT-
proBNP and CRP levels in this group of patients
as compared with hypertensive patients, among
whom there were no patients with previous
COVID-19.

Thus, the results indicate that AH
contributes to the preservation of HF manifestations
in the postinfarction period but does not
significantly affect systemic inflammation,
which significantly reduces its severity during

treatment using modern approaches to the
management of the said category of patients.

It was found that the mean NT-proBNP
values in patients with previous COVID-19
significantly exceeded the normal values upon
hospital admission and were corresponding to
those in hypertensive patients (p=0.039) and
amounted to 0.61 (0.30; 1.30) ng/ml, decreasing
after 6 weeks to 0.55 (0.40; 0.80) ng/ml (by
9.82%, p=0.021). In patients who did not have
COVID-19, the NT-proBNP level was
significantly lower upon hospital admission
(p=0.041) than in patients with this RF (but
statistically significantly higher than the normal
values) and amounted to 0.50 (0.30; 1.90) ng/
ml; within 6 weeks, there was a tendency to its
decrease (p=0.40) (Table 6).

Mean CRP values in patients with
previous COVID-19 upon hospital admission
were found to be statistically insignificantly
(p=0.50) lower than those in patients with AH
and amounted to 8.20 (5.30; 14.30) IU/ml,
significantly exceeding the normal limits, and
decreased by 72.56% - to 2.25 (1.30; 2.60) IU/
ml after 6 weeks, p=0.006. Mean CRP values in
patients without previous COVID-19 were 9.50
(5.50; 26.70) IU/ml upon hospital admission
(significantly higher than the normal values) and
decreased during treatment by 73.60%, to 2.50
(2.30; 3.70) IU/ml (p=0.01) (Table 6). In all
patients, both with and without previous
COVID-19, CRP levels normalized during the
follow-up control.

Accordingly, it was found that with such
an RF as previous COVID-19, the manifestations
of HF at the time of STEMI onset are slightly
more pronounced than in hypertensive patients.
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Table 6

NT-proBNP and CRP indicators in patients with STEMI and previous COVID-19

Indicators (n=26)

Patients with COVID-19

Patients without COVID-19
(n=42)

1

2

1 2

NT-proBNP, ng/ml [ 0.61 (0.30; 1.30)*

0.55 (0.40; 0.80)*

0.50 (0.30; 1.90)* | 0.49 (0.30; 1.50)*

CRP, IU/ml 8.20 (5.30; 14.30)*

2.25(1.30; 2.60)°

9.50 (5.50; 26.70)* | 2.50 (2.30; 3.70)°

1 - upon hospital admission; 2 - after 6 weeks of follow-up; * - the statistical significance of the difference compared
to normal values, is statistically significant (p<0.05); ° - the statistical significance of the difference
as per follow-up control (p<0.05)

At the same time, the severity of systemic
inflammation approached that of hypertensive
patients and, just as in hypertensive patients, was
effectively corrected during treatment.

On the first day of STEMI, a moderate
direct correlation between NT-proBNP and CRP
(r=0.55; p=0.01) in hypertensive patients was
recorded, as well as an inverse weak and moderate
inverse correlation between NT-proBNP and LV
EF in patients with AH and without previous
COVID-19 (r=-0.29; p=0.06 and r=-0.38; p=0.01,
respectively). Upon hospital admission, moderate
direct correlations between CRP and RV cavity
dimensions were also established in patients
without previousAH (r=0.61; p=0.01) and previous
COVID-19 (r=0.40; p=0.01).

Within 6 weeks (from the moment of

Dynamics of NT-proBNP
levels
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Patients who did not have COVID-19

Fig. 1
Dynamics of NT-proBNP and CRP levels during 6 weeks of follow-up

hospital admission), we recorded no dynamics
of NT-proBNP blood level in hypertensive
patients, its significant decrease in non-
hypertensive patients and those with previous
COVID-19, and a tendency to its decrease in
patients who didn't have COVID-19. However,
in all cases, NT-proBNP levels continued to
exceed the normal values, which indicates the
persistence of HF manifestations, in particular
in hypertensive patients (Fig. 1).

The normalization of CRP levels during
the follow-up period in all categories of patients
(Fig. 1) indicates a significant decrease in
systemic inflammation over time, which, we
believe, is due to the use of optimal medical
therapy in combination with PPCI.

The peculiarities of the dynamics of Echo

Dynamics of CRP levels

10
9
8
7
6
5
4
3
2
1
0
Upon adm. In 6
weeks
=@=Hypertensive patients

==@==Non-hypertensive patients
Patients with previous COVID-19

Patients who did not have COVID-19

Kniniuna meouyuna

90

Clinical medicine



ISSN 1029 - 4244 (Print)
elISSN 2415-3303 (Online)

JIvsiecokuii meouunuii waconuc 2024. T. 30. Ne 1-2
Acta Medica Leopoliensia 2024;30(1-2)

Table 7
Echo indicators in patients with STEMI, taking into account the use of SGLT2
Patients who took Patients who did not take
. SGLT?2 inhibitors SGLT?2 inhibitors
Indicators (0=32) (1=36)
1 2 1 2

. S 3.20£030 | 3.1040.30 3.20+0.30 3.30+0.30

Ascending aortic diameter, cm =0.003 p"=0.11 1'=0.003 p"=0.11
Interventricular septal thickness, cm 1.20£020 | 1.2040.10 1.30+0.20 1.20£0.10

i p'<0.001 p"=1.00 p'<0.001 p"=0.03
. . 1.10£0.10 | 1.0040.10 1.10£0.20 1.10£0.10

LV posterior wall thickness, cm p'<0.001 p"<0.001 p'<0.001 p"=1.0
. L . 4.70+1.10 | 4.70+0.40 4.70+0.40 4.70+0.50

LV end-diastolic dimension, cm p'=0.03 p"=1.00 p'=0.0003 p"=1.00
LV eiection fraction.% 444+700 | 46.60+£6.80 | 48.90+10.20 | 50.40+9.20

J >0 p=0.001 p"=0.13 p'<0.001 p"=0.50
. . 3.90+030 | 3.80+0.40 3.80+0.50 3.80+0.40

Anteroposterior size of the left atrium, cm p'<0.001 p"=0.20 p'<0.001 p"=1.00
. . . 2.40+030 | 2.40+0.10 2.40+0.30 2.40+0.20

Anteroposterior size of the right ventricle, cm £'<0.001 p"=1.00 p'<0.001 p"=1.00

1 - upon hospital admission (p' - the statistical significance of the difference compared to normal indicators);
2 - after 6 weeks of follow-up (p" - the statistical significance of the difference between the indicators
as of the follow-up control)

indicators were studied in patients who received
sodium-glucose cotransporter-2 (SGLT2)
inhibitors (dapagliflozin or empagliflozin) as part
of conventional therapy (Table 7).

SGLT2 inhibitors were found to
contribute to a decrease in the ascending aortic
diameter (p=0.11), PW thickness of the LV
(p<0.001), and left atrial dimensions (p=0.20),
which was not observed in patients who did not
take SGLT2 inhibitors as part of their
comprehensive treatment. LV EF tended to
increase in both groups of patients - those who
took SGLT2 inhibitors and those who did not
(p=0.13 and p=0.50, respectively).

The dynamics of NT-proBNP and CRP
blood levels during 6 weeks of follow-up were
analyzed in hypertensive patients treated with

SGLT2 inhibitors (Table 8).

It was found that with the intake of
SGLT?2 inhibitors, there was a tendency to the
decrease of the NT-proBNP level (p=0.40), while
in patients who didn't take these, the NT-proBNP
blood level slightly increased (p=0.05). It was
also established that CRP blood levels decreased
by 74.84% during the follow-up period in patients
who took SGLT?2 inhibitors, and by 71.25% - in
patients who didn't take SGLT?2 inhibitors.

Based on the results of the study, we would
like to draw the attention of clinicians to the
important features of the course of STEMI that we
have identified in the presence of such RFs as
arterial hypertension and previous COVID-19. To
date, arterial hypertension, according to the results
of many studies, is considered an indisputable RF

Table 8

NT-proBNP and CRP indicators in hypertensive patients with STEMI, taking into account the intake of SGLT2

Patients who took Patients who did not take
. SGLT?2 inhibitors SGLT?2 inhibitors
Indicators (n=15) (n=31)
1 2 1 2
. 0.50 (0.30; 0.60) . 0.60 (0.40; 1.00)
NT-proBNP, ng/ml 0.60 (&(5)00’74'40) p"=0.40 0.50 (&30631'50) p"=0.05
P p'=0.20 P p'=0.30
. 3.90 (3.70; 4.10) . 2.30 (2.30; 3.40)
CRP, IU/ml 15.50 (i(8)00,223.90) p"<0.001 8.00 ('3:.(5)060185.40) p"<0.001
Py p'=0.20 Py p'=0.40

1 - upon hospital admission; 2 - after 6 weeks of follow-up; p' - the statistical significance of the difference compared
to normal indicators; p" - the statistical significance of the difference between the indicators
as of the follow-up control
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of cardiovascular pathology [8]. According to the
results of our study, COVID-19 proved to be a
competitive RF in terms of HF manifestations and
systemic inflammation.

Conclusions

1. Pathological cardiac remodeling (with the
predominance of concentric left ventricular
hypertrophy and concentric left ventricular
remodeling) inherent in hypertensive patients
with STEMI worsens (according to the dynamics
of NT-proBNP blood level) the course of the
early postinfarction period, thus contributing to
the persistence of heart failure.

2. In patients with previous COVID-19, at the time
of the onset of STEMI, concentric left ventricular
hypertrophy (in almost half of patients) and
concentric left ventricular remodeling (in almost a
third of patients) were recorded, accompanied by
amore significant decrease in left ventricle ejection
fraction and significantly higher NT-proBNP levels
compared with hypertensive patients (p=0.50 and
p=0.039, respectively).

3. Previous COVID-19, along with arterial
hypertension, should be considered an important
risk factor for unfavorable STEMI course.

4. The intake of SGLT?2 inhibitors as part of the
comprehensive treatment of patients with
STEMI improves cardiac geometry (according
to the Echo data) and reduces the manifestations
of HF (according to the dynamics of NT-proBNP
level) and systemic inflammation (according to
the CRP level).

Directions for future research include the analysis
of cardiac events occurring in the early and long-
term post-infarction period in STEMI patients
undergoing myocardial revascularization with PPCI,
their dependence on various RFs, and the identification
of independent predictors of such events.
Conflict of interests: none. The study did not
require financial support.
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Pedepar Abstract

Mera. [Ipu yianomuunux 8poONCeHUX 8AOAX JIe2CHeBUL Aim. In patients with cyanotic congenital heart defects,
KPOGONIUH 3a0e3neyyemvcsi 3a805KU GIOKpUMIl apmepi- pulmonary blood flow is maintained by a functioning
anvritt npomoyi (BAII). binvwa kinekicme nayieumia i3 patent ductus arteriosus (PDA). Most patients with
KOMNJIeKCHUMU YIAHOMUYHUMU 3ANEHCHUMU 8I0 HASIBHOC- complex duct-dependent cyanotic defects require
mi 6iOKpumoi apmepianbHoi nNPOMoOKU 6adamu nompe- intermediate palliative treatment before proceeding of
b6yIlomb emanno2o naliamusHo20 MpyudanHs nepeo npo- total repair. Timely and complex outpatient monitoring
BCOCHHSM PAOUKATILHOL KopeKyii eaou. JIis euicueanHsi by a pediatrician and pediatric cardiologist are important
nayieHmis niclisi emanHo2o NAiiamueHO20 JIKY8aHHs € for patient survival following palliative treatment, along
HAO36UUAIHO BANCIUBUM GUACHE MA KOMNIEKCHE ambOy- with determining optimal timing for consultations at
JIAMOPHE CROCMEPEdCeH s nediampa ma Oums4o20 Kap- specialized cardiac surgical centers. To present the
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dionoea, a Mako’c GUHAUEHHS, ONMUMATLHO20 MEPMIHY
KOHCYIbmMayill 8 CReyianizo8anomy KapoioxXipypiuHomy
cmayionapi. Jlocaioumu ma npe3ennyeamu pe3yivimamu
080X Memooie 30a2auenHsl 1e2eHe8020 KPOGONIUHY (Ha-
KIAOaHHs cucmemHo-jezeneso2o anacmomosy (CJIA) ma
cmenmysantsi BAII (cm. BAII), a makooic ocoonueocmi kap-
OI0N02IYHO20 CHOCMEPENHCEHHS A JIKYBAHHSL YUX NAYIEHMIG.
MarepiaJ i meTonu. Bio ciuns 2020 0o aromozo 2024 p.
Ha 6a3i /Y "Haykoeo-npakxmuurutl MeOuuHull yeHmp ou-
msuoi kapoionoeii ma kapoioxipypeii MO3 Vkpainu" na-
knaoanus CJIA Oyno euxonarno 22 nayicumam (gpyna CJIA),
a cmenmyeannsi BAII - 27 nayiecnmam (epyna cm. BAII).
Pe3yabraru it 006roBopeHHs . [1ic/i1 6mpyuanis cepeoms
camypayis apmepianvnoi kposi (Sat O, ) spocia 6 060x
epynax, docmosipno suuge y epyni cm. BAII (p<0,05). Ce-
peous mpusanicmo nepedysanns y BAIT ons epynu CJIA
cmanosuna 15 [10,25;24,75] 0i6 (8i0 5 0o 91 0i6), a ons
epynu cm. BAIT - 10 [7;19,25] 0i6 (8i0 4 0o 37 0i6
(p=0,05). Tpusanicmo LLIBJI y epyni CJIA nepesuwyysana
6I0N0GIOHULL NOKA3HUK y epyni nopieusnus (cm. BAII),
(254 [39,5;471] 200 (8i0 63 do 751 200) npomu 134
[92,75,158,7] 200 (8i0 39 00 549 200) (p<0.05). Panus
(30-mu Oenna) nicisionepayitina 1emanvHicms y 2pyni
CJIA cmanosuna 13,6 % (3 nayienmu), a nizus - 18 % (4
nayienmu). Bionoesiono, y epyni cm. BAIl pannvoi (30-mu
OdenHol) nicriaonepayiunoi remanvhocmi ve Oyno, a 6io-
comox nizuvoi ntemanvuocmi cmanosus 7,4% (2 nayien-
mu). Ileped nacmynnum emanom XipypeiuHoi Kopexyii 6io-
Miyanu: 00CmamHitl picm 2inok ieeenesol apmepii (iHoexc
Haxama 3pic 3i 156,9+33,3 mm?/m? 0o 277+35,9 mnw?/m’y
epyni CJIA ma 6i0 142,7+55,2 mn?/m? 0o 289, 1+149,2 mn?/n?
yepyni em. BAIT (p<0,05), a KL JILL - 6i0 51,2 £32,4 mv?/n?
00 67,5£15,5 mni?/ai y epyni CJIA ma 6i0 50,8+24,9 mm’/m’ 0o
56,7+£28,5 mm’/m? y epyni em. BAII (p=0,42). Hacmynnuii
eman xipypeiunoi kopexyii (anacmomos [iena abo pa-
OUKabHY Kopekyito epodicenol eaou cepysi (BBC)) 6yes
npogedenuii 13 nayienmam y epyni CJIA. 3 epynu cm.
BAII 19 nayienmie ompumanu Hacmynuuti eman KOpexyii.
BucHoBKH. 30acauenns nezeneso2o KpOBONIUHY Memo-
dom Hakaaoanwsi CJIIA abo cm. BAII € epexmusnumu st
yianomuunux BBC, sixi maiomv Oykmyc-3anexicHull 1eze-
Hesull kpogonaun. Yepes meHuiuil 6i0COMOK 1emaibHOCMi
Hapasi CMeHmysanus apmepianrbHoi nPOMoKuU € onepa-
yieto eubopy 6 epyni Hogonapooicenux. OOHax, Haxia-
oannst CJIA 3anumacmovcst ONMUMATbHIULOW0 ONepayicio
npU HeCNPUAMAUSIU Olisl CIMEeHMYBAHHsST AHAMOMII npo-
moxu ma 0ns nayieumis i3 BBC, sxi nompebyroms mpu-
8a71020 GIOMEPMIHYBANHS HACTYNHOZ0 emany.

Beryn

Cepen ycix Bpomkenux Baj cepus (BBC) Tpe-
TUHY 3aiiMalOTh IaHOTHYHI BaJH 13 JyKTyC-3a-
JIKHUM JiereHeBUM KpoBorinHoM (J3JIK) [1].
Jlo Takux Baj BigHOCATHCS: TeTpana daio
(TD); TD 3 arpesiero nereneBoi aprepii (JIA);
enunuil nuryrouok (€1) 3 arpesiero abo cre-

outcomes of two methods for increasing pulmonary blood
flow (systemic-to-pulmonary artery shunt (SPAS) and
stenting of patent ductus arteriosus (PDA st.)), as well as
the features of outpatient cardiological observation and
treatment in these patients.

Materials and Methods. From 2000 to February 2024,
22 patients underwent SPAS (SPAS group), and stenting
of patent ductus arteriosus was performed on 27 patients
(PDA st. group) at the Ukrainian Cardiac Center.
Results and Discussion. After interventions, the mean
arterial oxygen saturation (SatQ,) significantly increased
in both groups, with a significantly higher improvement
inthe PDA st. group (p<0.05). The median average period
of stay in ICU for the SPAS group was 15 [10.25; 24.75]
days (from 5 to 91 days), for the group of PDA st. - 10 [7;
19,25] days (from 4 to 37 days) and was shorter in the
group of PDA st. (p=0.05), and the duration of
mechanical ventilation in the SPAS group was 254 [39.5;
471] hours (from 63 to 751 hours), and in the group of
PDA st. was shorter - 134 [92.75; 158.7] (from 39 to 549
hours) (p<0.05). Early (30-day) postoperative mortality
in the SPAS group accounted 13.6% (3 patients), with a
late mortality of 18% (4/22). In contrast, there was no
early (30-day) postoperative mortality in the PDA st. group,
and late mortality accounted for 7,4% (2/27). Before the
subsequent stage of surgical correction, sufficient growth of
pulmonary artery branches was noted (Nakata index
increased from 156.9+33.3 mm?*/m’ to 277+35.9 mm’/m’ in
the SPAS group and from 142.7+£55.2 mm?/m’ to
289.1£149.2 mm?/m? in the PDA st. group, and the left
ventricular end-diastolic dimension index increased from
51.2432.4 mm’/m? to 67.5+15.5 mm?/m? in the SPAS group
and from 50.8+24.9 mm’/m’ to 56.7+28.5 mm?’/m’ in the
PDA st. group. Thirteen patients in the SPAS group
underwent the next stage of surgical correction (Glenn
shunt or total repair), while 19 patients in the PDA st.
group received the next stage of surgical correction.
Conclusions. Our study has demonstrated that both
described methods are sufficiently effective for managing
duct-dependent pulmonary blood flow in neonates with
cyanotic CHD. Currently, due to the lower mortality rate
associated with PDA stenting in neonates, it is the
preferred option. However, for unfavorable ductal
anatomy and in patients with CHD requiring prolonged
postponement of the next surgical stage, SPAS remains
more optimal choice. Careful monitoring by pediatricians
and pediatric cardiologists during the interstage period
is critically important.

HO30M JIA, aTpesielo TPUCTYIKOBOTO KilarmaHa
(TK); Tpancmo3umiss MaricTpaJibHUX CYAHH
(TMC) 3 iHTaKTHOIO MIKILUTYHOYKOBOIO I€pe-
rOpPOAKOI0 200 3 Ae(heKTOM MIXKIILTYHOUKOBOI TTe-
peroponku (JAMIIIIT), Ta 0oOCcTpyKIIi€rO BUXIiJ-
HOTO TpakTy JiiBoro nurynodka (BTJILL); i30m1b0-
BaHa rinoruiasis npasoro nuryHouka (IITILLD);
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KPUTUYHUH KJIallaHHUM CTEHO3 JIETEHEBOI apTe-
pii (JIA); arpesist iereHeBoi apTepii 3 iIHTaKTHOIO
MIKIITYHOYKOBOK Tieperopoakon (AJIA 3
IMIIII), a TakoX KOHOTPYHKaJIbHI Ba/IU 3 HE3ITUB-
HUMH Tinkamu JIA (3aranpHuil aprepianbHHUNA
ctoBOyp (3AC), TO, Tomno). [2, 3]

[Tpu iaHOTUYHUX BaIax JISTEHEBUI KPO-
BOIUJIMH 3a0€3Meuy€eThCsl 3aBISIKA BiIKPUTIN
BAII. KoHcTpuKIlis Ta 3aKpUTTSI IPOTOKH Y PaH-
HbOMY HEOHATAJILHOMY I€pPi0/ii TPU3BOTUTH JI0
TioKcii, sika 0e3 crieriaai30BaHol JOIOMOrY Ha-
pocTae Ta B MOAAIBIIOMY IPU3BOIUTD 0 3arpo3-
JIMBOTO JUTS KUTTS AUTUHU cTany. Jis miaTpu-
MaHHS NpoxigHocTi BAIl BUKOPHUCTOBYIOTH
BHYTPIIIHROBEHHY IOCTIHHY 1H(]Y3it0 mpocTa-
ranauny El. [4] Lle#t meTon TiKyBaHHS € THM-
YacOBUM Ta JI03BOJISIE CTAO1TI3yBaTH CTaH -
THHU Ha NIepeIonepaiiHoMy eTari (10 MOMEHTY
MIPOBEJICHHS PaIUKaIbHOI KOPEKIIii abo omnepa-
il 31 30aradyeHHs JETeHEBOTO KPOBOIUIMHY).
Etanni BTpydaHHs, 30KpeMa HaKJIaJaHHS CHC-
TeMHO-JiereHeBoro anactomo3y (CJIA) abo cTen-
TyBaHHS BIIKPHUTOI apTepialbHOI MPOTOKHU
(BAIT), 103BOJISIFOTH ITi IBUIITUTH PIBEHB CaTypa-
1ii aprepianbHoOi KpoBi (SatO,) Ta cTBOpUTH yMO-
BU JUTSL POCTY CTPYKTYD ceplis Ta risiok JIA s
MOJATBIIOT paguKaibHOI Kopekiii.[S] s Bu-
JKMBAHHS IMAIIEHTIB MICJIS €TAHOro IajliaTuB-
HOTO JIIKYBaHHS BaYKJIUBUM € KOMIUIEKCHE aM-
OynaTopHe CIIOCTEPEKEHHS Me/IiaTpa Ta JUTII0-
TO Kap/IioJiora Jijisl OIiHKH KJIIHIYHOTO CTaHy JH-
THUHH, cBoevyacHe rposeaeHHs Exo-KI' 11 koHT-
poitto 3a QyHKIIIE€r0 aHACTOMO3y ab0 CTeHTa 3a
MICIIEM TPOKUBaHHS.[6]

Mera - TOCHITUTH Ta PE3EHTYBATH pe-
3yJBTaTH IBOX METO/IiB 30araueHHs JIET€HEBOTO
kpoBoruTHY (Hakiaganas CJIA Ta cTeHTyBaHHS
BAII), a Takok BUCBITIUTH OCOOJIIMBOCTI amOy-
JATOPHOTO Kapi0JOTIYHOTO CIIOCTEPEKECHHS Ta
JIKyBaHHS IMX TIAIIEHTIB.

MarepiaJ i MmeToau

VY e peTpoCneKTHBHE OIHOIIEHTPOBE JIOCIHi-
JOKEHHS OYJ10 BKITFOYEHO 49 HOBOHAPO/HKEHHX Ta-
IiE€HTIB, skuM 13 cigrs 2020 mo yotuii 2024 p. Ha
6a3i 1Y "HaykoBo-npakTHUYHHI MeTUIHUN
HEHTP TUTAY01 KapIioyorii Ta Kapaioxipyprii

MO3 Vkpaiau" 0yiio nmpoBeaeHO Mponeaypy 3i
30aradeHHs JIETeHEBOTO KpoBoIuMHY. Hakmanan-
us1 CJIA nposeneno 22 nanienram (rpymna CJIA),
a crentyBanHs BAII - 27 namientam (rpyma cr.
BAII). /liarHOCTHKY aHAaTOMIYHHX OCOOIHUBOC-
TEH BaIM, OI[IHKY FreMOIMHAMIUYHUX ITOKa3HUKIB
IPOBOMIIN 3a JIOTIOMOTOI0 TPaHCTOpaKaJIbHOI
exokapiorpadii. Y oMy J0CIiKSHHI MU TIPO-
aHaJIi3yBaJM Mepes - Ta MicIsionepariiti mokas-
HUKHU (BIK, Bara, HasBHICTh CYIPOBIIHOI/TeHE-
TUYHOI TaToJorii, piers caryparii, KJ{I JILI,
iHaekc Hakara, HasiBHICTB aHTETPaTHOTO KPOBO-
iy, TpuBaticts LIBJI micist BTpyvanHs, mic-
asioniepaniitauii Tepmin nepeOysanns y BAIT),
paHHI micisonepaniifHi ycKiIaJHeHHs, PiBeHb
30-1eHHOI JIeTalbHOCTI Ta MPOMDKHY JIeTalb-
HICTB TIepe/] MPOBEICHHAM HACTYITHOTO eTaIty Ji-
KyBaHHS y JIBOX TpyTax MaIli€HTiB.

Jnst aHamizy JaHuX, OTPUMAHHUX y TPO-
1eCi TOCTiKEeHHSI, OyJI0 BAKOPHCTAHO IPOTpaM-
He 3a0e3neuenns IBM SPSS Statistics 21.0 ta
Microsoft Excel 2016. Pesynsraru npecrasie-
HO Y BUIJISAJII CEPE/IHIX 3HAYCHD 31 CTAHJAPTHUM
BIJIXHJICHHSIM TSI TapaMeTpiB, [0 MAIOTh Tay-
CIBCBKHI po3mojis, abo MeliaHu 3 IHTEpKBap-
TUIBHAMH 1HTEPBAIAMH ISl TTApaMETPIB i3 He-
rayCiBChKUM po3moaiioM. J[ist mepeBipku HOP-
MaJIBHOCTI PO3MOJUTY TaHUX BUKOPUCTOBYBAJIN
tect Llanipo-Yinka. {7t mOpiBHSIHHS IBOX TPyTI
Nalie€HTiB BUKOPUCTOBYBAIM TecT MaHHa-YiTHi,
SIKMH 3aCTOCOBY€THCSI IIPU HETrayCiBCHKOMY pO3-
TIOJIUTI JAHWX 200 TSI HEBEJIMKUX BHOIPOK. SKic-
Hi MTapaMeTpH OIIHIOBAIN 3a JIOTIOMOTOI0 KPH-
Tepito x*>abo TouHoro Kputepiro Dimepa s ma-
X BHOIpOK. YCi po3paxyHKH MTPOBOAMIIH i3 PiB-
HEM JIOBipuoi WMOBiIpHOCTI 95%, 10 O3HAYAE,
10 BiJIMIHHOCTI MIX TpylaMH BBa)KaJIUCS CTa-
TUCTUYHO 3HauymuMu 3a p<0.05.

Pe3yabraru

[penaranpHO Bay cepiist OyIo JiarHOCTOBAHO Y
15 (68,1%) namientiB i3 rpymu CJIA Ta 'y 16
(59,2%) narientiB y rpymi ct. BAII. HemoHore-
HUMU (TepMiH rectaiii <37 TwxHiB) y rpymi CJIA
oymu 8 (36,4%), ay rpymi ct.BAIT - 9 (33%) marti-
eHTiB. JKOJIeH mati€enT i3 000X rpyI He MaB TeHe-
THUYHOI ITATOJIOT11. BiZICOTOK CYynpOBITHOT MaToIIori
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OyB BumM y rpymi cT. BAIT: 6 (22,2%) martieHTiB)
nopiBHAHO 13 2 (9,1%) y rpymi CJIA. (p<0,05). Cy-
NpOBiIHY NaTosorito y rpymi cr BAII Bigmivamm y
6 marfieHTiB: oMQaolene BEIUKIX PO3MIpiB - 1
TAIEHT; TIMOKCHYHO-IIIIEMIYHE YPaXKEHHS TOJIOB-
HOTO MO3KY - 2, a rifpornedanito -3 narieHTu. Y
rpymi CJIA cynpoBiqHy naronorito Oyio Jiarao-
CTOBaHO Y 2 MaIli€HTIB: (TIMOKCUYHO-IITIIEMIYHE ypa-
YKEHHSI TOJIOBHOTO MO3KY - 1; 3aTpuMKa BHYTpILI-
HBOYTPOOHOTO pO3BUTKY - 1). Ha nmepenonepartiii-
HOMY eTari yci HOBOHApOKEHI B 000X rpyrax
OTPUMYBAJIM BHYTPILLTHHOBEHHY 1H(Y310 IpocTa-
manuHy El. I[IpoBeneHHs TBOIUTYHOUYKOBOI KO-
pexiii Oyno 3armanoBano y 10 nartienTis (45,4%)
rpymu CJIA tay 16 (59,2%) rpynu ct.BAIL. AH-
TErpaHUuil KPOBOIUIMH Ha TepenonepariifHoMy
etari BigmiueHo y 9 (40,9%), marienTiB rpynu
CJIA Tay 14 (51,8%) mamienTi rpymu cT.BAIL

[HII BUXiHI XapaKTepUCTUKH Talli€H-
TiB: BiK, Maca TiJia, CTaTh, MoTpeda y neperorne-
pamiiiHiil mryuHiit BenTHsAnii aerens (11IBJI),
SatO,, innexc Hakara, KiHIIeBO-1iacTONIYHUH iH-
nekc niBoro nuryHouka (KT JIII) - 6ynu mo-
nioHuME B 000X Tpymnax (Taom. 1).

Koropra BBC y xoxHi# 13 Tpyn Bifpi3-
Hsuick: y rpyni CJIA HalimommpeHimmMm Jiar-
HO30M OyB T®/TD i3 AJIA - 10 (45,5%), €11 31
cTeHo30M uu arpesiero JIA - 6 (36,3%), Ta TpaHc-
MO3UIis MaricTpalbHUX cyauH i3 JIMIIII- 2

(9,1%), ay rpymi ct. BAII Haituacrinie Tparuisuim-
cst: AJIA 3 IMIII - 7 (25,9%), TO/TD 3 AJIA -8
(29,6%) Ta €enuHUIA TUTYHOUOK 31 CTEHO30M YU
AJIA -7 (25,9%). Pinkicay BBC - i30mp0Bany
TiIOTUIA3i10 MPABOTo IUTYHOYKA CIIOCTEPITrain y
OJTHOTO TarieHTa B KoxkHil rpymi. (Puc. 1).
Cepen 22 namienriB rpynu CJIA - 20
(90,9%) 13 HUX Oys10 HaKIIaIEHO PABOCTOPOHHIN
mMonudikoBanuii anactomo3 briemnoka- Tayccir-To-
maca (RMBTSh) ta 1Bom - miBOCTOpOHHIM aHa-
cromo3 brienoka- Tayccir-Tomaca (LMBTSh). ITa-
ILIiEHTaM Baroro MeHie 3 Kr ( n=4) HaKJ1a1aJiy aHa-
cromo3u (RMBTSh abo LMBTSh) niamerpom - 3
MM; MarfieHTam Baroro Bif 3 110 3,5 kr ( n=14)- aHa-
CTOMO3 JliaMeTpoM 3,5 MM, a IallieHTaM Baroro
oubIme 3a 3,5 xr (n=4) - naxnaam CJIA 4 mm. Mo-
ndikoani anacromosr (RMBTSh abo LMBTSh) y
7 (31,8%) Bumakax Oynv HaKJIaJIeHI MDK TTiTKITEO-
YUYHOIO apTepiero Ta rutkoro JIA; y 15 (68,2%)- mixk
TUICYOT OJIOBHUM CTOBOYPOM Ta TUTKOFO JIA.
CrentyBanHs Oyn0 YCHIIIHUM Yy BCix 27
nauieHTiB. [y HaBiramii mjg yac BTpyYaHHs BH-
KOPHUCTOBYBAJIM PEHTI€HAHT10TpagiuH1 KOMILIEK-
cu Siemens "AxiomArtis [1"/" AxiomArtis Q". Yci
BUIA/IKK TPAHCKATETEPHOI IMITTaHTAIlii cTeHTa Oy-
JI0 BUKOHAHO TPAHC(PEMOPATIbHUM J0CTyIoM, y 11
(40,7%) BunaaKax - yepes CTETHOBY apTepito, peT-
porpaaHo, y 16 (59,2%)- uepe3 cTerHOBY BeHY, aH-
terpaano. CepeHii yac GIrroopOCKoMii CTAHOBUB

Tabnuys 1
3aeanvna xapakmepucmuka, nopieHsHHSA 00- MA NICAONEPAYIUHUX NOKAZHUKIG OJisL KOXCHOL epynu NayicHmis
Haknananus CJIA | CrentyBanus BAII
Hoxa3znuk (n=22) {:;27) p

Bik Ha MOMeHT omepariii, 1i0 4[2,3;10] 512;10,5] 0,46
Bara Ha MOMeHT onepaitii, KT 3,06+£0,35 3,08+0,55 0,45
CraTb (40710BIK), n (%) 13 (59,1) 14 (51,8) 0,38
Henonomenicts (rectaniifamii Bik < 37 TrokHIB), n (%) 8 (36,4) 9(33) 0,62
[Mepenonepamiiina IIBJI, n (%) 10 (45,5) 11 (40,7) 0,14
Pieens SatO,, %

riepe]] BTpy4aHHIM 71,1+£16,1 68,8+11,4 0,06

TTicJis BTPYYaHH s 82,1+£56 86,3+3,56 0,01
Innexc Hakara, MM /M2

repeJi BTpYyJIaHHIM 156,9+33,3 142,7455.2 0,06

Triepe]] HaCTYITHUM €TaroM KOPEKITi 277+35,9 289,1+149,2 0,035
KJTI JIII, o/

riepe]] BTpy4aHHIM 51,2432 4 50,8+24,9 0,35

Triepe]] HaCTYITHUM €TaroM KOPEKITi 67,5+15,5 56,7+28,5 0,42
HasBHiCTh aHTerpaJHOr0 KpOBOILIHHY, N (%) 9 (40,9) 14 (51,8) 0,45
CymnposinHa matosoris, n (%) 291 6(22,2) 0,03
Tpusainicts IIBJI micnst omepartii, roj 254 [39,5;471] 134 [92,75;158,7] 0,03
ITepeGyBanns y BAIT micnst Brpy4anss, 1i6 15[10,25;24,75] 10 [7;19,25] 0,05
TpuBaNicTh MiMETHYHOT ITi ITPUMKH TiCJIsI BTPYYaHHS, TOX 169[118;224] 163 [138;212] 0,051
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CTpyKTypa BpOIKEeHHX Bajg CtpykTypa BpOIXKeHHX BaJ
cepus y rpymi CJIA cepus y rpymi ct.BAII
n=22 n=27
Imw  ABCO I

<\ g TO/T0 3
ew -~ ANA

TOTO 3
AlTA
45,5%

Puc. 1
Cmpyxkmypa 8po0diceHux 6a0 cepyst 00U0BOX pyn nayicHmis
T® - Tempaoa @anno; T® 3 AJIA - Tempaoa @anno 3 ampesicio necenesoi apmepii; T 3 nesn. einkamu JIA -
Tempaoa @anno 3 nHeznusHumu einkamu peeenegoi apmepii; 3AC- z3aeanvruii apmepianvruti cmosoyp I muny, AJIA 3
IMIIIT - ampesisn nezenegoi apmepii 3 iIHMAKMHOK MINCULTYHOUKOB80I0 nepezopooxoio; IITII- i3onvo6ana cinonnaszis
npaesoeo winynouxka, ABC/{- ampio-eenmpurynsaphna xomyuikayis, €L - cOunuil wiiyHo4oK 3 ampesicio 4 CImeHo30M
Jezenesoi apmepii

21,9+11,5 (Bix 6 o 61) xB.. liameTp cTeHTa 00u- rox ( Bim 63 o 751 ron), a y rpynu ct. BAII
pai i3 po3paxyHKy: Bara nargieHra (kr) £0,5 mwm, Oyna menmoro - 134 [92,75;158,7] (8ix 39 no
a IOBKUHY 3 pO3paxyHKYy: JoBkuHa BAIT+2-3 mm. 549 ron) (p<0.05), MiMeTHYHA TATPUMKA TPH-
BpaxoByroun 31aTHICTh 0OTaTiYHUX TKAHUH IO Baja B cepeanbomy s rpynu CJIA - 169
KOHCTPHKIIIT TepeKpuTTs Beiel nomkuuau BAIT mpu [118;224] (Bix 15 no 620 rox), a rpynu cT.BAII-
IMITTaHTAITi{ CTeHT-CUCTEMH HeOOX1THE JIJIs 3ar10- 163 [138;212] rox (Bix 71 no 409 rox) (Tabm. 1)
OiraHHs1 CTEHO3YBaHHS HETTOKPHUTHX JIITHOK ITPO- [aTpaoneparliiine yCKiIaJHeHHS y TPy
TOKH Yy MICISIONEpaIiifHOMy Ta BiJJIaJICHOMY Iie- ct. BAII Bunukio y 1 (3,7%) namienra. Ilicns
piomax. Y 25 mamieHTiB CTEHTYBaHHs OyJI0 BUKO- BUAJICHHS OallOH-KaTeTepa 31 CTEHT-CUCTEMHU
HAHO OJTHMM CTEHTOM. Y JIBOX TAIIi€HTIB, Yepe3 CTEHT JIUCIIOKYBABCS y CePE/THI BIIILIH JIiBOT T'iJI-
noBry BAII st creHTyBaHHS Oyiio BUKOPHCTAHO KU JIETEHEBO1 apTepii. Y MmpocBiT cTeHTa OyJo
2 CTeHT-CHCTEMH, a Y OJJHOTO TallieHTa Oyso BHU- 3aBezieHo kopoHapHuii mpoBiaHuK Floppy 0.014,
KOHAaHO CTEHTYBaHHs 000X Oinarepanbuux BAIL, B TIO3UIIIFO CTEHTa BCTAHOBJICHO KOPOHAPHUIA Oa-
KO)KHA 13 SIKHX 3aITOBHIOBAJIA TUIKY JIET€HEBOI ap- JIOH-KaTeTep, OaloH po3ayTo A0 AiaMeTpy iM-
tepii. CeMu marieHTamM 0e3MocepeHbO Mepe IUTAHTOBAHOTO CTEHTa, CUCTEMY 3a(ikcoBaHO,
CTEHTYBaHHSM OyJIO MPOBEIEHO OallOHHY arpio- IIISIXOM PETPAKIii CTEHT MIATATHYTO Ha 5 MM
cenrtoctoMiro (n=4) Ta 6aJIOHHY BaJIbBYIIOILIACTH- Ta PO3MIIIEHO TakK, 00 CTeHT-CHCTeMa Tepe-
Ky KJIallaHa JITeHeBoi apTepii (n=3). KpuBasia Bcro nopkuHy BAII Ta He mponabysaia
[Ticns npoBeneHHsS BTpYYaHHS CepeIHs y JIA 1 Hu3xigHy aopty. [Ipu KOHTpONBHIH aH-
SatO, 3pocna B 060X rpymax - 82,1+5,6% (rpymna riorpadii creHT OyB pO3TalOBaHU IPABUIIBHO,
CJIA) 1 86,3+3,56% (rpyna ct.BAII) (p<0,05). KPOBOILUTHH uepe3 creHToBany BAIT OyB moOpwii.
Meniana cepeqHbOro nepiony rnepeOyBaHHS B [aTpaonepariiiie yCcKiIaJHeHHS y TPyIIi
BAIT mns rpynmu CJTA cranoswia 15 [10,25; CJIA -1(4,5%), uepe3 nmecarypallito BHACTIIOK
24.75] nobwu (Bix 5 mo 91 1ib), st rpyrm ct. BAIT - JTUCTOPCIT TUIKH Ta JedopMariii aHacTOMO3y Ta-
10 [7;19,25] nobwu (Bin 4 mo 37 ni6) Ta Oymna ko- IIEHT MOTpeOyBaB peiMILIAHTAIllT TPOTE3a.
potoro y rpyti cT. BAIT (p =0,05), a puBaticTs Bincotok paHHIX micisornepariitHux

IBJI y rpymi CJIA cranoBuna - 254 [39,5;471] ycknanuens y rpyni CJIA - cranosus 40,9% (9/
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22), a'y rpymi ct. BAIT - 18,5% (5/27). Ilicns-
omnepauiinuii nepion y rpym CJIA y 2-x Bunaa-
KaX YCKJIaIHUBCS CEIICHCOM Ta Yy 2-X - X1JIOTO-
pakcom. Bracminok rinepdyHkuii mporesy y 3-x
TMAI€HTIB PO3BUHYIIMCH O3HAKH CEPIIEBOT HEOC-
tatHOocTi (CH). Y panHbOMYy micisoniepariiiHo-
My niepioni y rpymi ct. BAII - 3 manienTn manu
cteHo3 creHToBaHO1 BAII 3a paxyHok mporide-
pauii eHorenito; y 1-ro mamienta po3BHHY/IAaCh
CH Bracninok rinep¢yHkuii crentoBanoi BAIT
ta ol - o3naku HEKy. (Ta6m. 2.).

Panns (30-tu genna) micisionepaiiiina
netanbHicTh y rpyni CJIA cranosmia 3 (13,6 %)
narieHTH. /[Ba marieHTH IOMEpIu Yepes3 cepiie-
BY HE/IOCTATHICTh Ta PO3BUTOK CENTHYHOTO CTa-
Hy, | marieHT, skuii OyB BUMMCAHUI 31 CTaIlio-
Hapy, TOMep Y CTaIlioHapi 3a MiCIIeM MPOKUBaH-
Hs1 uepe3 CH, BHaCIIiIOK OPYIIIEHHS pUTMY Cep-
114 (CynpaBeHTPHKY/ISIpHA TaxikapAis). BimcoTok
ni3Hpoi setanbHOCT y rpyni CJIA cTaHOBUB -
18% (4/22). OCHOBHOIO TPUUHNHOIO MIXKETAITHOT
neransHOCTI y Tpymi CJIA GyB TpoMOO03 IpoTe3y.

Pannroi (30-T1 1eHHOT) micnsonepariiHoi
neranbHOCTI y Tpyni cT.BAIT He Gyno. Bimcotok
MI3HBOI JIETATLHOCTI CTAHOBHUB - 7,4% (2/27). OnuH
MAIiEHT ITOMEp BIOMa Yepe3 TPOMOO3 CTEHTO-
BaHOI apTepiaibHOI MPOTOKH, 1HIIUH y cTaiio-
Hapi 3a MiCIIeM TIPOKUBAHHS Yepe3 CYPOBIIHY
naroJorito (oMdanorene BeITUKUX pO3MIpiB).

VY rpymi ct. BAII criocrepiraBest BUIuit

BIZICOTOK peiHTepBeHIii - 16 (59,2 %) mariieHTis,
B cepeHboMy uepes 9,6+4,8 (Bix 1,4 10 26,9) Trk-
HIB ITICIISl CTEHTYBaHHS. [3 HUX Bci 16 marlieHTiB
noTpedyBaay OaJIOHHOI CTEHTOIUTACTHKH BHAC-
JioK mpomidepartii eHoTenito, a 1-y marienTy
CUMYJIBTaHHO OyJIO MpOBeIeHO mepdopallito Ta
OaJIOHHY BaJIbBYJIOTUIACTUKY KIIAIlaHA JIETEHEBOT
aprepii. ¥ rpymi CJIA moBTOpHHX peomnepartiit
norpedyBamu 2 (9%) mamientu. PeiMrmanTarito
MpOTE3a BHACIIIOK TPOMOO3y OTprMaB | martieHT
Ha 18-ty micnsonepaniiiny 100y, 1HIINI MaIlieHT
notpedyBaB 3BYKYBaHHs aHacTomo3y Ha 10-Ty
nicisionepauniiny no0y uepe3 poszsutok CH
BHACHiIOK rinmepdynkuii mpore3y. CBoboma Bix
peorepallii JBOX TPyl BUCBiTIeHA y Puc. 2.
HactynHwuii etan XipypriqyHoi KOpekIii
(anacTomo3 Iena abo panukaabHy KOPEKIIiIO
BBC) B rpymni CJIA (n=14) 6yB npoBeeHHi y ce-
pemHpoMy uepes 29,8+16,3 (Bix 1,8 1o 70,8) k-
HiB, a Tpymi c. BAII, B cepennbromMy, depe3
26,4+11,8 (Bix 1 mo 62,2) Trok. [epen HacTymHIM
eTarioM XipypriyHoi KOpeKIIii BiqMidain: 10CTaT-
Hil picT TUIOK JereHeBoi aprepii (iHnexc Hakara
3pic 3 156,9+£33,3 mm?*/m? mo 277+35,9 mm*/m?
(p<0,05) y rpymi CJIA Ta 3 142,7+55,2 mm*/ M 10
289,1+149,2 mm*/m?* (p<0,05) y rpymi ct. BAIT. pict
K1 JIT - 3 51,2+32.4 mm?/M? 1o 67,5+£15,5 mv?/m?
(p<0,05) y rpymi CJIA Ta 3 50,8+24,9 mm?*/M? 10
56,7+£28,5 mm*/m? y rpymi cT.BATT (p<0,05). PiBenn
CepeIHbOI caTypallii apTepiaibHOI KPOBi TIEpe;1 Ha-

Tabnuys 2
Buo ma memoou nixysanns pannix nicisonepayiiiHux yCkiaoHehb 000X epyn NAyieHmis.
I'pyna CJIA I'pyna cr.BAII
IHoxa3Huk n=22 n=27
KinbkicTh JIlikyBaHHSI Kinb KicTh JlikyBaHHs
gTAeg?:H;TceT};AOOia:gl(%) 1 (4,5%) Peimmanraris npotesa 3 (11%) BanonHna crenromrac Tnka
Bucivenns i ymmBaHHs
HEK - 1(3,75%) | medexry BHCXiIHOT KUIIKH,
TIeTJIeBA JIE0CTOMIsI

IMapes miappamviu n (%) 1 (4,5%) [Mnikamis niagparmu 0 —

CepueBa venocrarhicts n (%) | 3 (13,6%)

1IBJI, MiMeTHYHA MATPAMKA,
CEeYOTriHHA Tepartis,
3BYKyBaHHS aHACTOMO3Y

1(3,75%) | PamukanmpHa KOpPEKIis BaIu

XapuyBaHHS CyMIIIIITIO
3 MiIBAIIEHAM BMiCTOM

Ximoropaxkc n (%) 2 (9%) 0 -
CepeIHb OJIAHIIFOT OBU X
TPHTIILE pHIB
AnTnbioTHKOTEparis,
Cencuc n (%) 2 (9%) 3TiHO TIOCIBIB KPOBI, 0 -

iMYHOMO/ICITIOI0YA Teparti s
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Puc. 2
Ce0600a 6i0 peonepayiii 060X epyn nayieHmie

CTyIHMM eTanoM kopekuii ang rpynu CJIA
cxmanas 84,5+7,5 ( Bix 75 mo 93)% , a auist rpynum
ct.BAIT -81,2+8,7 ( Bix 70 m0 92)%.

Hecstu nanientam y rpymi CJIA Buko-
HAHO PaJIMKaJIbHY KOPEKIIIO0 Baiu ceplls, a 4 Ha-
KJIaJeHO aHacToMmo3 [neHa. OauH maimieHT i3
miaraozom TMC 3 JIMIIIT it o6¢cTpyxmiero BTJIII
Hapasi ouiKye Ha paauKaibHy Kopekiiro BBC.

I3 rpymu cT.BAIT 19 nartieHTiB oTprManu
HACTYITHUIA eTar Kopekiii: anacromo3 [iena -10;
pamukanbHy Kopekiito BBC - 8, Ta ojuH narieHT
3 I3[ otpumas 1,5 - NUTYHOYKOBY KOPEKIIiIO
(anacromo3 I'mena ta 3akputrsa IAMIIII). Yotupu
nauieHTy i3 rpymu ct BAII 3 miarnozom AJIA 3
IMUIIT (ssxkum Oynio mpoBeneHo nepdopariro
wianana JIA Ta cTeHTyBaHHS POTOKH) Hapasi He
NoTpeOyIOTh BTPyYaHb, Yepe3 JOCTaTHIN piBeHb
SatO, Ta 3a10BUILHMI PICT IIPABUX BiJUIUTIB CEPLIS.
JIBa marrieHTH 13 giarHo3oM Td i3 HE3TMBHUMU
riyikamu JIA odikytoTh Ha poBerieHHs PK.

Mix eTanamu XipypriyHuX BTpy4aHb, Ma-
Ii€HTH, IKUM Oy710 TipoBesieHo HaknaganHs CJIA/

crentyBaHHs BAII, noTpeOyroTh nepioguaHux
00CTeXXEeHb B IMHAMIIIl Ta CIIOCTEPEKEHHS 3a 1X
3araJbHUM CTaHOM. Takok HeoOXimHHi 000-
B'SI3KOBUM PEryJsIpHUN NPUIOM aHTHArpETaHTHOT
Tepartii y1sl yHUKHEHHsI TPOMOO03y TIPOTe3y/CTeHTa:
aleTUJICATIIIIOBA KUCTOTa 110 S MIV/KT 1 p/, anipu
crentyBanHi BAII nBoma Ta Oumbllie cTeHTaMU
JoaTkoBO Kiomigorpens 0,2 mr/kr 1 p/m.

[Tpu amOynaropHOMY CTIOCTEpEKEHHI MU
pazuMo MPOBOIUTH KOHTPOJIb: PIBHS carypariii
aprepianbHoi KpoBi 2-3 pasu Ha JeHb (Sat O,
mae OyTr B Mexkax 80-85%), piBHS reMOro0iHy
1 pa3 Ha micsis (iTboBi okazauku 140-160 /1)
Ta, 1 pa3 Ha Mmicsib, Exo-KI™ koHTpOIH.

Exo-KI" xoHTpOJIb BKIIFOYAB HACTYIHI
MOKAa3HUKHU: JllaMeTp KPOBOILTUHY IO CTEHTY/
anactomosy; Ap Ao/JIA (mm.pt.ct.); KJI JIII
(M11/M?); pO3MIp BiIKPUTOTO OBAJIBHOTO BiKHA Ta
HANpsIMOK IIYHTYBAaHHS MIX TepelcepasiMu;
PO3Mip TiJIOK JIeTeHEeBO1 apTepii Ta, Ipu HasB-
HOCTI aHTETPaTHOTO KPOBOIUTMHY Yepe3 KIaraH
JIA, Ap kianana JIA (Puc. 3, 4).

Hiamemp cmenma ma KpogoniuH
uepes cmMeHmo8amny apmepianbhy
npomoxy

Ipadienm mucky Ha cmenmosaniil
BAIT (Ap Ao/JIA)

Exoxapoioepagiuna eizyanizayis cmenmosanoi apmepiaibHol npomoxu (0808UMIPHA Ma KOAbOpPosa 0oniepocpaqis)
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Bisyanizoeano RMBTSh
3 000PUM KPOBONIUHOM

Minimanvruil pegepcHutl KpoGONIUH
YV uepesHiil aopmi, wjo € GIOHOCHOIO

I'padienm mucky na RMBTSh
(Ap Ao/JIA)

03HAKOI0 (DYHKYIOHYSAHHS npome3a

Hsosumipna ma xonvoposa oonnepozpadisa npagocmoponnbo2o Moougixkosarnozo anacmomosy baenoxa- Tayccie-
Tomaca (RMBTSh)

OuiHka 3arajJlbHOro CTaHy Mall€HTIB
BKJIIOYAa€ KOHTPOJIb HAOOpy Baru Tija, pocTy i
PO3BUTKY AUTHHU. [Tpu BUSABI CUMIITOMIB, L0
MOXYTb MPU3BECTH J0 3HEBOJAHECHHS (TiepTep-
Mist, OJTFOBaHHSI, P1JIKUH CTIJI€Ib 1 T. T1.) HEOOX1]T-
HO ITPOBECTHU KOPEKIIII0 BOJHOTO OajaHCy opra-
HI3MY JAUTHHHU.

[InaHoBa KOHCYybTALllS B CHIELiaNi30Ba-
HOMY KapJ10JIOTIYHOMY cTalioHapi Mae OyTH
IpoBeJieHa uepe3 1 Micslp miciis BTpy4aHHs Ta
Yy HACTYITHOMY - 3T1JHO 13 PEKOMEHIaIlIIMH J1a-
Horo 3akianay. [Ipu miiBUILIEHH] piBHS FeMOII0-
OiHy BXK€ BKa3aHUX 3HAU€Hb, 3HWKCHHS PIBHS
SatO, HmKYe HAaBEJIECHUX HOPM 00 O3HAK 3HU-
*KeHHs1 PyHKIIIT rpoTe3y/cTenTa 3a fannmu Exo-KI -
00O0B'A3K0OBA M03aIIAHOBA KOHCYJIbTALli y CIIe-
11aJ1I30BaHOMY Kap/Il0XIpypriyuHOMY CTalllOHAPI.

OO0roBopeHHs
VY Hamomy OJHOLEHTPOBOMY JOCIIAXKEHHI
MOJIAHO PE3YJbTaTH JIBOX METOAIB 30aradeHHs
JIETEHEBOI0 KPOBOIUIMHY Y HOBOHAPO/KEHUX Ta-
ieHTiB 13 mianotnyHoro BBC, mo manu noai0Hi
BHX1/IHI XapaKTEpUCTHUKH. 3a pe3yJabTaTaMH aHa-
713y He OyJ0 CTaTUCTMYHO 3HAUyIOl PI3HUL B
nepediry paHHbOIO MICII0NEePaLiHOIO MEPIOY,
a TaKOXX B 000X TPpyIIax CIIOCTEPIraBcs 10CTaTHIM
PICT 1 pO3BUTOK JIereHeBoro pycia. Oouasa me-
TOAM 3a0e3NeUnsii HaJIMHUM JIETeHEBUI KPOBO-
IUIMH JI0 HACTYITHOTO €TaIly XIPypridyHOi KOPEKIIii.
BpaxoBytouu, 1110 B HAILIOMY J0C1JIKEH-
HI BIJICOTOK 3arajIbHOI JIETAJILHOCTI MMAI[ICHTIB
nicist cteHTyBaHHS BAIT OyB 3HaYHO HMKYMM,

Hix pu HaknananHi CJIA (7,4% npotu 31,6 %),
B HaIllli yCTAHOBI JUIs ALIIEHTIB 3 MAJIOIO MACOI0
TiJIa Ta AITeH Ta AiTeH, 10 MaloTh CYMPOBIAHY
CKJIaJHY KOMOpPO1AHICTH MU OOMpPA€EMO OIIIiI0
crenTyBaHHs BAII uepe3 manioiHBa31iHICTb IPO-
LeypH Ta JIETIIHH TicasonepaniiHui nepeoir.
ITon16H1 BUCHOBKM Oynu onmyOnikoBaHi Singh et
al., B IIMX TOCIIJKEHHSIX MAII€HTH, K1 IEpeHeC-
JIM CTEHTYBaHHS apTepiajabHOI IPOTOKH MaJIH KO-
porury TpuBaiicTh nepeOyBanns y BAIT, men-
it Tepmid HIBJI Ta kopoTmmii nepion iHo-
TponHoi miarpuMkH [7, 8]. TIpore, 3BUBHCTICTD
IIPOTOKHM ¥ Hapasl 3aJIMIIAE€THCS BUKJIUKOM TSt
OLIBLIOI KUTBKOCTI IHTEPBEHLIMHUX Kap/ll0JIOTiB,
HE3Ba)XAI0YM HA YMCIIEHHI MO (iKaIlii METOI1-
k¥ cTeHTyBaHHs. [9] nakiananus CJIA € onepa-
11€10 BUOOPY /1715l MAIIIEHTIB, 1110 MAIOTh CKJIATHY,
3BUBHCTY aHatoMito BAII, ripu sikiit iMruianTartis
CTEHTA MOB's13aHa 13 BUCOKUM PU3UKOM a00 TeX-
HIYHO BKpai ckiajHa. [10, 11]. Takox, ams okpe-
MUX CKJIaJTHUX KOMIJIEKCHUX BPOKEHHX J1e(heK-
TiB cepud, Takux sik TMC 13 JIMIIIII ta o6cTpyk-
I1€10 BUX1THOTO TPAKTY JIBOTO IIJTYHOYKA, KON
TIPOBEICHHS Pa/TMKAILHOI KOPEKIIIT MOKITUBE JIUIIIS
y CTapIIIOMY BIIll, MH OOMPAEMO OITIIFO0 HAKIIATAHHS
CJIA, yepe3 meHILy rotpedy peoriepartiii [12].
Caipn 3ayBaskWTH, 110 y TPYyIIl MALI€HTIB,
110 nepeHecu crentyBanns BAIL, crioctepiras-
Csl 3HAUHO BUIIUH BiJCOTOK peorepariii [13].
HaifuacTinoro npruarHO0 NOTpedr y MOBTOPHUX
BTpy4aHHAX 16 (59,2 %) OyB cTEHO3 CTEHTOBAHOI
BAII, 3ymoBnenuii nposnidepariero eHJ0TeNi0
y HPOCBIT CTEHTY Ta, SIK HACIIJAOK, 3BY’KEHHs
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NPOCBITY MPOTOKU. Bummii BincoTok peornepa-
it BUCBiTIEHO y nociikeHni Helal et al. [14],
a TaKOX y MYJIBTHIIEHTPOBOMY JOCIIJKEHHI
Bauser-Heaton et al. [15] (48,6% npotu 15,4%,
p<0,001). Onnak, OITBIIICT JTOCITIKSHD Bifl-
3HAYaIOTh, 10 HE3BAKAIOYH HA BUIIUHN BiJICOTOK
peoriepartiii y rpymi ct. BAIT micisioniepartiitamii
niepeOir OyB JISTTIHIA, a Bi//1aJIeHi pe3y IbTaTH 3a-
JOBUTHHI B 000X rpymnax. O HaK, CJIi/1 BiIMITUTH,
o amOynaropae criocrepexenHs i3 Exo-KIT
KOHTPOJIEM € BaXKJIMBUM JUIsI BUPIIIEHHS HEOO-
X1IHOCT1 peiHTepBEHIII Ta 3MEHIIEHHS PiBHS
MDKETaIHO1 JIeTaJIbHOCTI [16].

Bucnosku
Harre mocmimkeHHS MOKa3ajo, IO IS IiaHo-

tnaanX BBC, ki MatoTh TyKTyC-3aI€)KHHIMA Jie-
T€HEBUI KPOBOIUIHH, IOCTAaTHBO €(h)eKTUBHIUMHU
€ obunBa ommcani metonu. Hapasi, uepe3 meH-
I BiZICOTOK JIETAIbHOCTI, CTSHTYBaHHS apTe-
pianbHOI MPOTOKU B TPy HOBOHAPOHKEHUX €
orepartiero Budbopy. OiHak, mpyu HeCTIPUATIUBIT
JUIsL CTEHTYBAHHS aHATOMIi1 TIPOTOKH Ta IS Ta-
nienTiB i3 BBC, ki moTpedytoTh TpUBaJIOTO Bij-
TEpMiHYBaHHSI HACTYITHOTO €TaIly, HaKJIaJaHHs
CJIA € 6inpin onTuManbHOMO onieto. CriocTe-
PEKEHHS [IUX TPYI MAIIEHTIB MeIiaTpoM Ta JTU-
TSYUM Kapi0JI0TOM Ha MiIXKCTaJiifHOMY eTari €
HaJ3BUYANHO BAKIIUBUM.

Kongpnixm inmepecig: aBTOopH 3asBISIOTh IIPO
BIZICYTHICTh KOH(IIIKTY iHTEpECIB.

INCREASED PULMONARY BLOOD FLOW IN NEWBORNS WITH CYANOTIC
CONGENITAL HEART DEFECTS AND DUCTUS-DEPENDENT PULMONARY BLOOD
FLOW: RESULTS AND FEATURES OF OUTPATIENT POSTOPERATIVE FOLLOW-UP

Introduction

Among all congenital heart defects (CHD), a
third is occupied by cyanotic defects with duct-
dependent pulmonary blood flow [1].These
defects include: Tetralogy of Fallot (ToF); ToF
with pulmonary artery (PA) atresia; single
ventricle (SV) with atresia or PA stenosis, also
it can be tricuspid valve atresia (TV);
transposition of the great arteries (TGA) with
an intact ventricular septum or with ventricular
septal defect (VSD) with left ventricular outflow
tract obstruction (LVOTO); isolated hypoplasia
of the right ventricle (IHRV); critical valvular
stenosis of the pulmonary artery (SP); atresia of
the pulmonary artery with an intact ventricular
septum (PA with IVS), as well as conotruncal
defects with non-confluent PA branches
(common arterial trunk, ToF, etc.) [2, 3].

At cyanotic defects, pulmonary blood
flow is ensured by patent ductus arteriosus
(PDA). Constriction and closure of the ductus
arteriosus during early neonatal period leads to
hypoxia, which progressively increases and,
subsequently, leads to a life-threatening
condition for the child. To maintain the
passability of PDA, a continuous intravenous
infusion of prostaglandin E1 is used. [4] This

method of treatment is temporary and allows
stabilizing the child's condition at the pre-
operative stage (until radical correction or
operations to enrich the pulmonary blood flow).
Staged interventions, in particular systemic-to-
pulmonary artery shunt (SPAS) placement or
patent ductus arteriosus stenting (PDA st.), allow
to increase the level of arterial blood saturation
(SatO,) and create conditions for the growth of
heart structures and PA branches for further
radical correction. [5]

For patients surviving after staged palliative
treatment, comprehensive outpatient follow-up
by a pediatrician and a pediatric cardiologist to
assess the child's clinical condition, timely
echocardiography to monitor the function of the
anastomosis or stent is important. [6]

The aim. The research aims to investigate
and present the results of two methods for
increasing the pulmonary blood flow (SPAS
placement and PDA stenting), as well as to
clarify the features of outpatient cardiology
monitoring and treatment for these patients.

Material and Methods
This retrospective, single-center study included
49 newborns who underwent procedures of
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increasing the pulmonary blood flow from
January 2020 to February 2024 at the Ukrainian
Cardiac Center. Twenty-two patients (SPAS
group) underwent systemic-to-pulmonary artery
shunt (SPAS) placement, while 27 patients (PDA
st. group) received PDA stenting. Anatomical
defects and hemodynamic parameters were
assessed using transthoracic echocardiography.
The study analyzed pre- and postoperative data,
including age, weight, presence of genetic/
concomitant pathology, oxygen saturation level, left
ventricular end-diastolic index (LVDI), Nakata
index, presence of antegrade blood flow, duration
of artificial lung ventilation (ALV) after
interventions, the length of stay in the intensive
care unit (ICU), early postoperative complications,
30-day mortality, and intermediate mortality before
the next stage of treatment in both patient groups.
Data Analysis. Data obtained during the
study were analyzed using IBM SPSS Statistics
21.0 and Microsoft Excel 2016. Results are
presented as mean values with standard
deviations for normally distributed parameters
or medians with interquartile ranges for non-
normally distributed parameters. Normality was
assessed using the Shapiro-Wilk test. The Mann-
Whitney test was used to compare groups with
non-normally distributed data or small sample
sizes. Qualitative parameters were assessed using
the y? test or Fisher's exact test for small samples.
All calculations were performed with a
confidence level of 95%, and differences were
considered statistically significant at p<0.05.

Results

Prenatal diagnosis of the CHD was made in 15
(68.1%) patients from the SPAS group and in 16
(59.2%) patients from the PDA st. group. Premature
(gestational age <37 weeks) was found in 8 (36.4%)
patients in the SPAS group and in 9 (33%) patients
in the PDA st. group. No patients in either group
had genetic disorders. The percentage of
concomitant pathology was higher in the PDA st.
group: 6 (22.2%) patients, compared to 2 (9.1%) in
the SPAS group (p<0.05). Concomitant pathologies
in the PDA st. group included large omphalocele
in 1 patient, hypoxic-ischemic brain injury in 2

patients, and hydrocephalus in 3 patients. In the
SPAS group, concomitant pathology was diagnosed
in 2 patients (1 with hypoxic-ischemic brain injury
and 1 with intrauterine growth restriction).

At the preoperative stage, all newborns
in both groups received intravenous infusion of
prostaglandin E1. Biventricular correction was
planned for 10 (45.4%) patients in the SPAS
group and for 16 (59.2%) in the PDA st. group.
Antegrade blood flow was observed preoperatively
in 9 (40.9%) patients in the SPAS group and in 14
(51.8%) patients in the PDA st. group.

Other initial characteristics, such as age,
weight, sex, requirement in a preoperative ALV,
oxygen saturation level (SatO,), Nakata index
and left ventricular end-diastolic index (LVDI)
were similar in both groups (Table 1).

The congenital heart defect (CHD) cohort
varied between the groups: in the SPAS group the
most common diagnoses were Tetralogy of Fallot
(ToF) / ToF with pulmonary artery atresia (PA)
in 10 (45.5%) patients, hypoplastic left heart
syndrome (HLHS) with stenosis or PA in 6
(36.3%) patients, and transposition of the great
arteries with a large ventricular septal defect
(VSD) in 2 (9.1%) patients. In the PDA st. group,
the most frequent diagnoses were PA with an
intact ventricular septum (IVS) in 7 (25.9%)
patients, ToF / ToF with PA in 8 (29.6%) patients,
and a single ventricle with stenosis or PA in 7
(25.9%) patients. The rare congenital heart defect,
isolated hypoplasia of the right ventricle, was
observed in one patient in each group. (Fig. 1).

Among the 22 patients in the SPAS
group, 20 (90.9%) had a right modified Blalock-
Taussig-Thomas shunt (RMBTSh) and 2 patients
had a left modified Blalock-Taussig-Thomas
shunt (LMBTSh). In patients weighing less than
3 kg (n=4), shunts (RMBTSh or LMBTSh) with
a diameter of 3 mm were placed; in patients
weighing between 3 and 3.5 kg (n=14), shunts
with a diameter of 3.5 mm were used; and in
patients weighing over 3.5 kg (n=4), a4 mm shunt
was placed. Modified shunts (RMBTSh or
LMBTSh) were implanted in 7 (31.8%) cases
between the subclavian artery and the branch of
the pulmonary artery (PA); in 15 (68.2%) cases,
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Table 1

General characteristics, comparison pre- and postoperative indicators for both groups of patients

. SPAS grou PDA st. grou
Indicator @ =g22) P (n= 2g7) P P

Age, days 412,3;10] 5[2;10,5] 0,46
Weight, kg 3,0640,35 3,08+£0,55 045
Sex (male), n (%) 13 (59,1) 14 (51,8) 038
Premature (gestational age <37 weeks), n (%) 8 (36,4) 9(33) 0,62
Requirement in a preoperative ALV, n (%) 10 (45,5) 11 (40,7) 0,14
Oxygen saturation level (SatO,), %

preoperative 71,1+16,1 68,8+11,4 0,06

postoperative 82,1+5,6 86,3+3,56 001
Nakata index, mm?/m?>

preoperative 156,9+33,3 142,7+55,2 0,06

before the next stage of correction 277+359 289,1+149,2 0,035
LVDI, ml/m’

preoperative 51,2+32,4 50,8+24,9 035

before the next stage of correction 67,5+15,5 56,7+£28,5 042
Availability of the antegrade flow, n (%) 9 (40,9) 14 (51,8) 045
Concomitant pathology, n (%) 2(9,1) 6(22,2) 0,03
Duration of ALV after interventions, hours 254[39,5;471] 134 [92,75;158,7] | 0,03
The length of stay in the ICU, days 15]10,25;24,75] 10 [7;19,25] 0,05
Duration of the mimetic support, hours 169 [118;224] 163[138;212] 0,051

they were implanted between the brachiocephalic
trunk and the PA branch.

Stenting was successful in all 27 patients.
For navigation during the procedure, Siemens
angiographic systems "AxiomArtis [I" /" AxiomArtis
Q" were used. All cases of transcatheter stent
implantation were performed via femoral access:
11 (40.7%) cases via the femoral artery
retrogradely, and 16 (59.2%) via the femoral vein
antegradely. The average fluoroscopy time was

Structure of the CHD in the
SPAS group
n=22

IHRV  AVSD
45%  45%

ToFIToF
with PA
45 5%

TGA with
VSD
9,1%

21.9£11.5 (ranging from 6 to 61) minutes. The stent
diameter was chosen based on the patient's weight
(kg)+0.5 mm, and the stent length was determined
as the length of the ductus arteriosus (DA) + 2-3
mm. Considering the ability of ductal tissue to
constrict, covering the entire length of the DA with
the stent system is necessary to prevent stenosis of
uncovered areas of the ductus in the postoperative
and long-term periods. In 25 patients, stenting was
performed using a single stent. In two patients, due

Structure of the CHD in the
PDA st. group

n=27
IHRV
L N ToF{ToF
sV : with PA
25,9% 29,6%

ToF wi

PA with IVS
25,9%

Fig. 1

Structure of the CHD in both groups of patients.
1oF - Tetralogy of Fallot; ToF with PA - Tetralogy of Fallot with pulmonary artery atresia; ToF with non-
conf.branches - Tetralogy of Fallot with non-confluent branches, Tr. arteriosus- Common arterial trunk (type I11); PA
with IVS - pulmonary artery atresia with an intact ventricular septum,; IHRV - isolated hypoplasia of the right
ventricle; AVSD- atrioventricular septal defect; SV - single ventricle with pulmonary artery atresia/stenosis
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to long DAs, two stent systems were used, and in
one patient, stenting was performed on both
bilateral PDAs and each stent supplies branches of
the pulmonary artery. Seven patients underwent
balloon atrial septostomy (n=4) and balloon
pulmonary valvuloplasty (n=3) immediately before
stenting.

After the intervention, the average SatO,
increased in both groups: 82.145.6% in the SPAS
group and 86.3+£3.56% in the PDA st. group
(p<0.05). The median length of stay in the ICU
for the SPAS group was 15 [10.25;24.75] days
(ranging from 5 to 91 days), and for the PDA st.
group, it was 10 [7;19.25] days (ranging from 4 to
37 days), which was shorter in the PDA st. group
(p=0.05). The duration of ALV after interventions
in the SPAS group was 254 [39.5; 471] hours
(ranging from 63 to 751 hours), while in the PDA
st. group, it was shorter at 134 [92.75;158.7]
hours (ranging from 39 to 549 hours) (p<0.05).
The duration of mimetic support averaged 169
[118;224] hours (ranging from 15 to 620 hours)
for the SPAS group and 163 [138;212] hours
(ranging from 71 to 409 hours) for the PDA st.
group (Table 1).

Intraoperative complications occurred in
1 (3.7%) patient in the PDA st. group. After
removing the balloon catheter from the stent

coronary guidewire (Floppy 0.014) was introduced
into the stent lumen, and a coronary balloon
catheter was placed. The balloon was inflated to
the diameter of the implanted stent, the system
was fixed, and the stent was retracted by 5 mm
to cover the entire length of the PDA and prevent
prolapse into the PA and descending aorta.
Postoperative angiography showed that the stent
was properly positioned with good blood flow
through the stented PDA.

Intraoperative complications in the SPAS
group occurred in 1 (4.5%) patient. Due to
desaturation caused by distortion of the PA
branch and deformation of the anastomosis, the
patient required re-implantation of the prosthesis.

The percentage of early postoperative
complications in the SPAS group was 40.9% (9/
22), while in the PDA st. group, it was 18.5%
(5/27). In the SPAS group, the postoperative
period was complicated by sepsis in two cases and
chylothorax in two cases. Due to prosthetic
hyperfunction, signs of heart failure (HF) developed
in three patients. In the early postoperative period,
three patients in the PDA st. group developed
stenosis of the stented PDA due to endothelial
proliferation. One patient developed heart failure
due to hyperfunction of the PDA stent, and one
patient had signs of necrotizing enterocolitis

system, the stent dislocated into the middle (NEC) (Table 2).
segment of the left pulmonary artery branch. A The early (30-day) postoperative mortality
Table 2
Type and methods of treatment of early postoperative complications in both groups of patients
SP AS group PDA group
Indicator (n=22) (n=27)
Amount Treatment Amount Treatment
Stenosis of the PDA re-implantation Stent ballon
stent/anastamosis n (%) 1 (4,5%) of the prosthesis 3 (11%) angioplasty
Resection and suturing
) ) o of the ascending
NEC 1(3,75%) colon defect,
loop ileostomy
Diaphragmatic paresis n (%) | 1 (4,5%) Diaphragm plication 0 —
AVL, mimetic support,
. diuretic therapy, Radical
0, 0, 0,
Heart failer n (%) 3(13,6%) banding ofthe anastomosis 13,75%) correction CHD
(=1
Feeding with a mixture
Chylothorax n (%) 2 (%) enriched with medium-chain 0 -
triglycerides
Antibiotic therapy according
Sepsis n (%) 2 (%) to blood culture results, 0 -
immunomodulatory therapy
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in the SPAS group was 3 (13.6%) patients. Two
patients died due to heart failure and septic shock,
and one patient, discharged from the hospital,
died at home due to heart failure caused by
arrhythmia (supraventricular tachycardia). The
late mortality rate in the SPAS group was 18%
(4/22), with the main cause of interstage
mortality being prosthesis thrombosis.

There was no early (30-day) postoperative
mortality in the PDA st. group. The late mortality
rate was 7.4% (2/27). One patient died at home
due to thrombosis of the PDA stent, and another
in the hospital due to concomitant pathology
(large omphalocele).

The PDA st. group had a higher rate of
reinterventions - 16 (59.2%) patients, on average
9.6+4.8 (ranging from 1.4 to 26.9) weeks after
stenting. All 16 patients required balloon
stentoplasty due to endothelial proliferation, and
one patient also underwent simultaneous
perforation and balloon pulmonary valvuloplasty.
In the SPAS group, 2 patients (9%) required
repeat surgery. One patient underwent prosthesis
reimplantation due to thrombosis on the 18"
postoperative day, and another required anastomosis
narrowing on the 10th postoperative day due to
heart failure caused by prosthetic hyperfunction.
The freedom from reoperation in both groups is
shown in Figure 2.

The next stage of surgical correction
(Glenn shunt or radical correction) in the SPAS
group (n=14) was performed on average
29.8+16.3 (ranging from 1.8 to 70.8) weeks,
while in the PDA st. group, it was performed on
average 26.4+11.8 (ranging from 1 to 62.2) weeks.

100%

Before the next stage of surgical correction
observed: an adequate growth of the pulmonary
artery branches: (in the SPAS group, the Nakata
index increased from 156.9+33.3 mm?/m? to
277435.9 mm?/m? (p<0.05); in the PDA st.
group, the Nakata index increased from
142.74£55.2 mm?/m? to 289.1+149.2 mm?*/m?
(p<0.05)). Left ventricular end-diastolic index
(LVDI) increased in the SPAS group from
51.24£32.4 mm?/m? to 67.5+15.5 mm?*m?
(p<0.05) and in the PDA st. group - from
50.8£24.9 mm?/m? to 56.7+28.5 mm?*/m?
(p<0.05). Average arterial oxygen saturation
(SatO,) before the next stage of correction for
the SPAS group was 84.5+£7.5% (ranging from
75% to 93%) and for the PDA st. group -
81.248.7% (ranging from 70% to 92%).

In the SPAS group 10 patients underwent
radical correction of the CHD, and 4 patients
received a Glenn shunt. One patient diagnosed
with transposition of the great arteries (TGA) with
a ventricular septal defect (VSD) and LVOTO is
currently waiting for radical correction.

In the PDA stenting group, 19 patients
received the next stage of correction: 10 patients
underwent Glenn shunt, 8 patients underwent
radical congenital of the CHD and 1 patient with
[HRYV received a 1,5-ventricle correction (Glenn
shunt with atrial septal defect closure). Four
patients with PA with IVS, who underwent
perforation of the pulmonary valve and PDA
stenting, currently do not require further
interventions due to adequate SatO, levels and
satisfactory right heart growth. Two patients with
ToF and non-confluent pulmonary artery

20%
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E 40%

12 14 16 28

From first procedure, weeks
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Anostamosis

Freedom from reoperation in both patient groups
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branches are waiting for a radical correction.

Between stages of surgical interventions,
patients who underwent SPAS or PDA stenting
require periodic follow-up and monitoring of
their general condition. Regular antiplatelet
therapy is also mandatory to prevent prosthesis/
stent thrombosis: acidum acetylsalicylicum 5
mg/kg once daily, and in patients with two/
multiple stents, clopidogrel 0.2 mg/kg once daily
is additionally prescribed.

For outpatient monitoring, we recommend:
monitoring of the SatO, 2-3 times daily (it should
be in the range of 80-85%), checking hemoglobin
levels once a month (target range: 140-160 g/1) and
performing echocardiography once a month to
monitor cardiac function.

Echocardiographic monitoring includes
the following parameters: diameter of the blood
flow through the stent/anastomosis; Ap Ao/PA
(aortic/pulmonary artery pressure difference
(mmHg)); LVDI (ml/m?); size of the patent
foramen ovale (PFO) and direction of shunting

between the atrias; size of the pulmonary artery
branches and, in the case of antegrade blood flow
through the pulmonary valve, Ap of the
pulmonary valve (Fig. 3, 4).

Evaluation of the patient overall
condition includes monitoring weight gain,
growth and development of the child. In case of
symptoms that may lead to dehydration (such as
hyperthermia, vomiting, diarrhea, etc.),
correction of the child's fluid balance should be
performed.

A scheduled consultation at a specialized
cardiac surgery hospital should be performed in
one month after the intervention, and
subsequently, according to the recommendations
of this institution. If there is an increasing
hemoglobin levels beyond the specified range,
a decreasing of SatO, level below the normal
values or signs of prosthetic/stent dysfunction
based on echocardiography data, an unscheduled
consultation in a specialized cardiac surgery
hospital is mandatory.

Aortic/pulmonary artery pressure
difference (Ap PDA stent (mmHg))
Fig. 3
Echocardiographic visualization of the PDA stent (Two-Dimensional and Color Doppler Imaging)

Diameter of the stent and blood
flow through the PDA stent

RMBTSh visualized
with good blood flow

Pressure gradient on RMBTSh
(Ap Ao/LA)

Minimal reverse blood flow in the
abdominal aorta, which is a relative
sign of prosthesis functioning
Fig 4
Two-Dimensional and Color Doppler Imaging of the right modified Blalock-Taussig-Shunt (RMBTSh)
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Discussion

In our single-center study, we present the
outcomes of two methods of increasing the
pulmonary blood flow in neonates with cyanotic
congenital heart disease (CHD) who had similar
baseline characteristics. The analysis revealed
no statistically significant differences in the early
postoperative course, with both groups
demonstrating adequate growth and development
of the pulmonary artery branches. Both methods
provided reliable pulmonary blood flow until the
next stage of surgical correction.

Given that the overall mortality rate for
patients undergoing PDA stenting (PDA st.) in
our study was significantly lower than that for
systemic-to-pulmonary artery shunt (SPAS)
placement (7.4% vs. 31.6%), our institution
prefers PDA st. for patients with low body weight
and those with complex comorbid conditions.
This preference is based on the less invasive nature
of the procedure and an easier postoperative course.
Similar conclusions were reported by Singh et al.,
whose studies found that patients undergoing
PDA st. experienced shorter stays in the ICU,
reduced duration of artificial lung ventilation and
shorter periods of mimetic support [7, 8].
However, the tortuosity of the patent ductus
arteriosus remains a challenge for many
interventional cardiologists despite numerous
procedural modifications [9]. The SPAS remains
the procedure of choice for patients with complex
and tortuous ductal anatomy, where stent
implantation poses a high risk or is technically
extremely challenging [10, 11].

For specific complex CHD, such as
transposition of the great arteries (TGA) with
ventricular septal defect (VSD) and left
ventricular outflow tract obstruction (LVOTO),
where radical correction is feasible only at an
older age, SPAS is preferred due to a reduced
need for reoperations [12].

It is important to note that the PDA st.
group showed a significantly higher rate of
reoperations [13]. The most common reason for
repeat interventions (16 cases, 59.2%) was stent-
induced stenosis due to endothelial proliferation
within the stent lumen, leading to ductal

narrowing. A higher reoperation rate was also
reported in studies by Helal et al. [ 14] and Bauser-
Heaton et al. [15] (48.6% vs. 15.4%, p<0.001).
Nevertheless, most studies highlight that, despite
the higher reoperation rate in the PDA st. group,
the postoperative course was smoother, and the
long-term outcomes were satisfactory in both
groups. Regular outpatient follow-up with
echocardiographic monitoring is important to
determine the need for reinterventions and to reduce
interstage mortality [16].

Conclusions

Our study has demonstrated that both described
methods are sufficiently effective for managing
duct-dependent pulmonary blood flow in neonates
with cyanotic CHD. Currently, due to the lower
mortality rate associated with PDA stenting in
neonates, it is the preferred option. However, for
unfavorable ductal anatomy and in patients with
CHD requiring prolonged postponement of the next
surgical stage, SPAS remains more optimal choice.
Careful monitoring by pediatricians and pediatric
cardiologists during the interstage period is
critically important.
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Pedepar

MeTor pobomu € ananiz HAOAHH MEOUUHOI OONOMOSU
Hacenennio JJoneybkoi obnacmi 3 GUKOPUCTNAHHAM 3ACO-
016 MeneKOMYHIKayitiHo20 38'3KY.

Marepiau i metonu. Y pobomi nposedeno pempocnexmug-
HULl aHaniz HAOAHUX MeNeMeOUHUX NOCTYe OISl HACELEHHs.
niokonmponvHoi Yipaini mepumopii' JJoneyvkoi obnacmi 3a
2023 p. i3 UKOPUCMAHHAM OAHUX 36iMYy NPo pobomy
Komynanvroeo nexomepyivinozo nionpuemcmea "Obnacre
mepumopianvhe meouure 06'conannsi M. Kpamamopcok".
Pesyabraru ii o6rosopenns. ¥V KHII "OTMO m. Kpa-
mamopcewk"y 2023 poyi menemeduuni Koncynomayii i Ha-
O0aHHsL amMOYIAMOPHUX NOCIY2 XBOPUM OUCMAHYIUHO NPO-
800UIU 30 8 HANPSAMKAMU. MEPANnisl, eHOOKPUHOLOZIS, pes-

Abstract

Aim of the study is the analysis of medical care provision
to the population of Donetsk region using telecommu-
nications means.

Material and Methods. /n the study, a retrospective
analysis of the telemedicine services provided to the
population of the Ukraine-controlled territory of the
Donetsk region in 2023 was carried out using data from
the report on the work of the Municipal non-commercial
enterprise "Regional Territorial Medical Association of
Kramatorsk".

Results and Discussion. /n the MNE "RTMA of
Kramatorsk" in 2023, telemedicine consultations and
outpatient services were provided remotely to patients in
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MAmMonoeis, He8pPoLO2is, YPoro2isL, HePpono2is, cyOUHHA
Xipypeis, eemamonozisi. Bcvoeo 3a 2023 pik kinvkicmb X60-
PUX, SIKUM HAOAHO KOHCYIbMAMUBHY MEOUUHY OONOMO2Y i3
sacmocyséanHsm menemeouyuru, ckaana 6340 ocio. Pe3yno-
Mamu AHALI3y HAOAHUX METEMEOUYHUX NOCTIYR 34 OKPEMUMU
cneyianbHOCMAMU NOKA3AIU, WO HAUOLIbULe NAYICHMIE
36EPMANUCL 30 OONOMO20IO 13 HANPSMKY eHOOKPUHONOZI,
a came nonad mpemuna nayieumis (35,03£0,60%,).
Hesnauno menwe 3a wacmomoro 36epnensv 0y10 i3
cneyianonocmi pesmamonozisa: 27,46+0,56% nayicnmie.
Koorcnuit decsamuit nayienm (10,43+0,38%) nompebysas
donomoau i3 Hanpsamky yponoeis. Havimernwe y 2023 poyi
6y10 npogedeno menemeOUdHUX KOHCYIbmayii 0
nayienmia iz 2cemamonociunumu npoonemamu - 1,04+0,13%.
BucnoBku. Cnocmepicacmvcsa cmabinbHo 8ucokuil no-
num y nayieumié Ha HAOAHHs MeNleMeOUUHUX NOCLY -
Kapie HACMynHux cneyianbHoCmell. eHOOKPUHONOZIS, pes-
Mamonoeis, yponozis, mepanis, Hesponocia. AKmuHo
BNPOBANIHCYEMBCS OHNAUH-KOMYHIKAYIS 3 HAOAHHS NOCTLY2
HOBUX CneyianbHoCmell, 30KpemMa CyOuHHoL xipypeii ma
eemamonoeii. [lpomsicom poxy Hauwacmiwium nepiooom
38EPHEHb HACEICHHS 30 MENEKOMYHIKAYIUHOI0 MEOUUHOIO
donomoeor y Oinbuiocmi unaokie Oyia xoni00Ha nopa
POKY (3UMOBO-BECHSIHULL CE30H).

Beryn

AxTuBHI 00¥oBi aii Ha J[oHEUYUHI TPUBAIOTH
B)KE MMOHAJ] AeCATh POKiB. [IpoTsiroM 1iporo yacy
0araTo acrekTiB 3BUYAWHOTO YKHUTTS aJlalTyBa-
JUCS 10 HOBUX peatiid. JKurerni periony, siki 3a-
JMIIWINACS TTPOXKUBATH HA TEPHUTOPii 00HOBUX
Iiil, 0cOOMMBO MOTPEOYIOTh METUYHOT JOTTOMO-
ru. Ha miakoHTponbHii Ykpaini Teputopii Jo-
HEIBKOI 0071aCTi MEUYHI 3aKIaJu MPOJAOBKY-
I0Th CBOIO pPOOOTY, HE3BaXKAar0UH HA 00CTpiiu. 3a
JaHumu JlenmaptaMeHTy OXOpOHHU 3710poB's [o-
HEIbKOi 00NTacHO1 BIHCHKOBOI aIMiHICTpaIllii, Ha
JaHUW MOMEHT B oOnacti QyHKIIOHYIOTH 14
YCTaHOB OXOPOHU 37I0pPOB'sl, sIKI HaJEXaTh 10
cepu yrpaBIiHHS 00AepKaAMiHICTpallii. Boa-
Houac HarmionanpHa ciyx0a 310poB'ss Ykpainu
3arpoBajuia Ta ¢pinaHcye naket "I 0TOBHICTh Ta
3a0e3redeHHsI HaJaHHs MEINIHO]T IOTIOMOT Y Ha-
CEJICHHIO, SIKe 3HAXOAUTHCS Ha TEPUTOPIi, e Be-
nyThes 6otioBi ail". [leii maker nepenpbadae mo-
MicsiuHe (hiHaHCYBaHHS JIiIKapeHb B 30HI 00HOBUX
nii, mo ckianae 1/12 Big o6csry piunoro ¢i-
HaHCyBaHHS. Takuii MEXaHi3M JI03BOJISIE MiITPH-
MYBAaTH MEUYHI 3aKJIaId Y KPUTUIHUH MOMEHT
Ta TapaHTyBAaTH CBOE€YACHY BUIUIATY 3apIUIATH
Meaukam [ 1, 2, 3].

8 areas: therapy, endocrinology, rheumatology,
neurology, urology, nephrology, vascular surgery, and
hematology. Overall, in 2023, the number of patients who
received consultative medical care using telemedicine
amounted to 6340 people. The results of the analysis of
telemedicine services provided in certain specialties
showed that most patients sought help in the field of
endocrinology, namely more than a third of patients
(35.03+0.60%). Rheumatology was slightly less frequently
consulted: 27.46+0.56% of patients. Every tenth patient
(10.43+0.38%) needed help in urology. In 2023, the lowest
number of telemedicine consultations was conducted for
patients with hematologic problems - 1.04+0.13%.
Conclusions. There is a consistently high demand from
patients for the provision of telemedicine services by
physicians of the following specialties: endocrinology,
rheumatology, urology, therapy, neurology. Online
communication for the provision of services in new
specialties, in particular vascular surgery and
hematology, is being actively implemented. During the
year, the most frequent period of population requests for
telecommunication medical assistance was in most cases
the cold season (winter-spring season).

I3 mowarkoM BiiiHY JloHEIHKA 00IaCTh, sIKa
HAJISKUTD J0 TEPUTOPIi, 1€ MPOXOAATh aKTUBHI
001i0Bi i1 [3], CTUKHYACS 3 PSAIOM MTPOOIEM:

e 3MiHa KUTBKICHOTO Ta SIKICHOTO CKJIaJly Ha-
CeJICHHS

Ha mouarok 2023 poxy y o6macTi 3a1m-
IIMJIMCh MEIIKaHII, SIKi OyJU TOB'sA3aHi 3 HaX0-
JOKSHHSIM Ha [TUX TEPUTOPISIX Yepe3 0COOIMBOCTI
poboTH (KOMYHABHI MIAMPUEMCTBA, CHEPTETH-
Ka, 3aJI3HUIIS, CUJIOBI CTPYKTYPH, MEUIIMHA Ta
1HIIIE) Ta TPECTaBHUKU MaJIoOTo Oi3Hecy. Takoxk
3MILIIIIACH Jy’Ke BeJIMKa YacTHHA HACEJICHHS -
MIEHCIOHEPH Ta Ma03a0e3IeyueHi, s SKUX HaJl-
BAXXJIMBY POJIb MAa€ MOXJIMBICTb HE BHTpAyaTu
3HAuHI KOIITU Ha >XUTI0. [Lyis i€l BepcTBU Ha-
CeJICHHS BKpail Ba)KJIMBA Pi3HOMaHITHA T'yMaHi-
TapHa JIOMOMOTa Ta iHIIe. SIKIIo y3arajabHUTH,
TO JTy’Ke 3HaYHA KUTBKICTh HACEICHHS - JTFO/IU TI0-
XHJIOTO BiKY, TIEHCIOHEpH, ab0 JIIOIH K1 BTpa-
THJIH pOOOTY Ta HE 3MOTJIM 3HAWTH 11 HA HOBUX
Micisgx. BoHu ekoHOMIUHO Malio3a0e3IeueHi,
3HAXOAATHCS Y CTaHi MOCTIHHOTO CTPECy Ta MpH-
THIYCHHSI.

e CyTTeBE CKOPOUEHHS KUTBKOCTI MEIMYHUX TIpa-
L[IBHUKIB
3HaYHA KITBKICTh METUYHUX MPAIliBHU-
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KiB BHiXaJa 3a Mexi o0iacTi Ta kpainu. Benuka
KUTBKICTh BUCOKOKBaJi(ikoBaHUX (haxiBIiB
3HaimIa co61 HOBI poboUi Micis y Outbin 6e3-
neyHux micipsix. To6To BiaOymoCh 3MEHIICHHS
KUTBKOCTI BUCOKOKBaTi()iKOBaHUX BY3bKHX (ha-
XIBIIIB B 00s1acTi. Y JaHiii CUTYyaIlii XBOpi TOCHTh
94acTO CaMOCTIIHO IIyKaJd KOHTAKTH BY3bKOTO
(haxiBIIsI, SIKMI BUIXaB 13 00J1aCTi Ta OTPUMYBAITU
KOHCYIIBTAILli0 y JiKaps BiJaJICHO TOIIO.

o YCKITaJHEHHS JIOTiCTUKU

OpnHOYacHO 3 MOUIKO/PKEHHSIM JJOPOXK-
HBOI IHQPACTPYKTYPH BEIMKE 3HAUYCHHS Ma€ Ha-
SIBHICTB )KOPCTKO1 KOMEH/IAHTCHKO1 TOJIHHM Ta Ti
00CTaBHHH, 10 0OCTPIIN BEJIUCS TIEPEBAKHO Y
BEUIpHii Ta HIYHUHA yac. Y 3B'SI3Ky 3 UM BCi
MEIIKaHIlI 00JacTi HaMaralThcs 3pOOUTH BCi
HEOOXi/HI CIIpaBH 1 3aBEPIIUTH MOT3/IKH SKOMOTa
pawime, i y BeuipHiii yac OyTu BIOMa SIKHA-
By e, ToMy moi3ika, HampuKIIa, 10 JTiKapHi
CTaHOBUTH NpobiIeMy i moTpelye monepeaHboi
MiITOTOBKH Ta IJIAHyBaHHS.

VYei mi Ta iHm nMpobaeMu MPU3BENH 10
TPYIHOILIB y HaJaHHI BUCOKOKBAJIi(PiKOBaHOI Me-
IAYHOI JOIOMOTH, OJHHM 13 OCHOBHHX IIIISAXIB
BHPIIICHHS CTAJIO 3aIIPOBAPKEHHS TeJIEMEIUIINHH.

MeToro TOCIHiPKEHHS € aHalli3 HaJaHHs
MEIMYHOT JOTIOMOTH HaceieHHIo JIoHe1bKoi 00-
JacTi 3 BAKOPUCTAHHAM 3aC001B TeJIeKOMYHiKa-
IIHOTO 3B'SI3KY.

MarepiaJ i MmeToau

Y po6oTi MpoBeIeHO PETPOCIIEKTUBHUIA aHATI3
HaJIaHUX TeJIEMEIMIHUX MTOCITYT JJIsl HACETICHHS
HiIKOHTPOJIBHOT YKpaiHi Tepurtopii JJonernpkoi
obnacTi 3a 2023 p. Anst 1oCIipKeHHS BUKOPHUC-
TOBYBAJIM JIaHi 3BiTy po poboty KomyHaapHOTO
HEKOMepITiitHoTO mianpuemctsa "OOnacHe Tepu-
TopianpHe MeauuHe 00'enHaHHs M. Kpamatop-
cek" (KHII "OTMO m. Kpamatopcek"), a came:
BHECEHI €JICKTPOHHI HaIpaBJIeHHS MAI[iEHTIB JTi-
KapsiIMH, SIK1 HaJJaBaJIu TeJIEMeTUYHI TOCITYTH 32
JIOTIOMOT010 3aC00iB TeJIEKOMYHIKaIiiiHOTO
3B's13KY (B1IMTOBIHO JIO X CHEIIAIEHOCTI) Y Me-
nuaHy iHpopMariiiny cuctemy "MenEMP", 3 mo-
JANBIION0 TIepeavyero iX 10 HEeHTpalbHOI 0a3n
eHealth 3a 2023 pix. AnanizoBana iHpopmallis
BKJTIOYA€E TAKOXK HAJaHi TEJIEMEIWYHi MOCIyTH

Ha obonagHanai TEJIAJIOK XEJIC, po3-ta-mio-
BaHoro Ha 6a3i "OTMO wm. Kpamaropchbk".
OTtpumani pe3ynbTaTi OLiHIOBAJIN 3 BU-
KOPHCTAaHHSIM METO/IB CUCTEMHOTO ITiIXOIY Ta
CTPYKTypHO-JoTiuHOTO aHami3y. [{udposi gani
MOJITAaHO Y BUIISI/II a0COJIOTHUX JAaHUX Ta BiJl-
HOCHHUX TOKA3HUKIB Y BIZICOTKAX i3 CepeTHbOIO
apupmeTrnyHOO IoxuoKoto (P+m,%) [4].

Pe3yabTaTH it 00roBOpeHHst
KHIT"OTMO m. Kpamaropchk" 6yio CTBOpEHO
24 ciyng 2020 poxy muIsiXoM peopranizaiii
KJIITY "MicbKuii OHKOJIOTIYHUH TUCIIAHCEDP M.
Kpamaropcsk". Ha croronni 1o ioro ckiany
3aKiIagy BXOAATh MEeIWYHHMN LEHTP Cy4acHHMX
METOJIIB JTIKyBaHHSI OHKOJIOTii, MeuuHuit cep-
1IeBO-CyAMHHUH 1eHTp, LlenTp Hedpomorii Ta
nianizy, JliarHoctuaaui IeHTp y M. CIIOB'STHCBK,
Menununuii nentp "3axin'.

[3 moYaTKOM TOBHOMACIITAOHOTO BTOPT -
HEHHA p¢ 3 METOI0 30epeKeHHS MaTepiallbHIX
aKTHBIB JOpOroBapTicHe 00ianHaHHs OyIo Te-
PEMIIIIEHO 70 3aXiTHOTO PETiOHY JEeP KaBH - JI0
JIbBiBCBKil 001aCTi, CTBOPUBILN HOBY CTPYKTYP-
HY OJUHUINO: Meamunuit nentp "3axin", ae ko-
JIEKTHUB TiANPHEMCTBA MTPOIOBKUB CBOIO JIisITh-
HICTh, HAJAIOYU JOMOMOTY TEpECeCHISIM Ta
xwurensim JIbBiBchKO1, IBaHO-PpankiBebkoi, Tep-
HOITIJIbCHKOI Ta 1HIIKMX 00j1acTel. Ajie B JlIoHeIb-
Kiii 001aCT1 TAKOXK 3AJIAIITHINCH BIIAIIEHHS, SIKI
HA/Ial0Th JIOTIOMOTY MEIIKaHIIsIM, KOTpPi HE eBa-
KyIOBaJIUCh. ¥ M. KpamMaropcbk npoaoBKYIOTh
IpamoBaTu: MeauyHuii HEHTP Cy4aCHUX METO-
JIiB JIIKyBaHHS OHKOJIOTii: TIOMIKIIIHIYHE BiJTi-
JICHHSI, XIMiOTepaneBTUYHE Ta paiioJoriyHe Bifl-
nieHHs; MeInYHUH ceplieBO-CyIMHHUN [IEHTP;
Hentp Hedponorii Ta giamsy [5].

Y KHII "OTMO M. Kpamatopcbk" y
2023 pori TeaeMeanYHI KOHCY/IbTAIIIT 1 HaJaHHS
aMOyJIaTOPHUX TOCTYT XBOPHM JMCTAHIIIITHO
TIPOBOJIVJIM 32 8 HAIPSIMKAMH: Tepalrtisi, HIOKPH-
HOJIOTisI, PEBMATOJIOTisl, HEBPOJIOTis, YPOJIOTis,
HeppoJIoTis, CyIMHHA XipYyPTis, TeMaTOJOT 1.

Bceboro 3a 2023 pik KiTBKICTh XBOPHX,
SIKUM HaIaHO KOHCYITBTaTUBHY METMYHY JIOTIOMO-
Ty 13 3aCTOCYBaHHSIM TEJIEMETUIINHY, cKiiania 6340
oci0. [Tomicsanmii aHasi3 HaJaHHS TAKUX MTOCITYT
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Puc. 1.
Homicsauna ounamixa Ha0anux menremeOuyHUx nociye naceinentio JJouneyvroi oonacmi y 2023 poyi (abce. oani)

TIOKa3aB, 1110 TIPOTSTOM POKY CIIOCTEPITa€ThCSI XBU-
JenoaioHa THaMiKa 31 3pOCTaHHAM y BECH:HI (TTiK
y KBiTHI - 700 KOHCY/IBTaILii1) Ta OCIHHI MicsII (TK
y KOBTHI - 605 KOHCYIBTaIii) 1 3HAYHUM CIaJI0oM
HaJIaHUX TIOCITYT Yy JITHI MicsIi (MiHIMAJIBHO Y
yepBHi - 384 koncynerartii) (Puc. 1).

PesynbraTu aHanisy HaJlaHUX TeJeMe-
JUYHUX TOCITYT 32 OKPEMUMH CTICIIaIbHOCTSIMH
TMIOKa3aJIH, 1110 HalO1JIbIIIE TTALlIEHTIB 3BEPTAIHNChH
3a JIOMIOMOTOI0 13 HanpsiMKy "ExpokpuHooris',

3,60% 1.04%

27.46%

a came nioHa ] TpetrHa narienTis (35,03+0,60%,
n=2221) (Puc. 2).

He3nayHo MeHIIIE 32 4aCTOTOIO 3BEPHEHb
Oyro 13 crieriabHOCTI "PeBmaronoris': 27,46:£0,56%
narieHTiB (n=1741). KoxxeHn necsaruii mamieHT
(10,43+0,38%, n=661) moTpeOyBaB TOTIOMOTH 13
HanpsMKky "Ypororis". Haltmenmre y 2023 porri
OyJ10 TIPOBEJICHO TEJIEMEIMYHUX KOHCYIJIBTAIlii
JUTS TIAITIEHTIB 13 TeMAaTOIOTIYHIMH ITPOOJIeMaMHy -
mumie 1,04+0,13% (n=66).

® EHJOKPHHOTOTIA

= PepMaTomoria

® Ypormoriga

® Teparia

= Heppomorit

= CyIIHHA XIpYPrid
Hedpomoria

= [eMAaTOIOTLT

Puc. 2.
Haoanns menemeouunux nociye 3a okpemumu cneyianoHocmamu naceierntio Joneyvxoi oonacmi y 2023 poyi (%)
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Tabnuys 1
ToxkeapmanbHi NOKA3HUKU HAOAHUX MeTeMeOUUHUX NOCIY2 3d OKDEMUMU CReYidTbHOCIAMU
Hacenennio Jouneywvroi ooracmi y 2023 poyi (%)
. ) I kBapran II xBaprau IIT kBapTan IV xBapTan B;‘];;)ifco
Crewarsnocri adc. P+m, adc. P+m, adc. P+m, adc. P+m, abc.
mani % mani % mani % nani % maHi
EHIOKPHHOJIOT s 638  28,73+0,96 | 666  29,994+0,97 | 428 19,27+0,84 | 489  22,024+0,88 | 2221
PeBmarosorist 477  27,40+1,07 | 377  21,65+0,99 | 401 23,03+1,01 | 486 27,91+1,08 | 1741
VYpooris 155  2345+1,65 | 215 32,53+1,82 | 118 17,851,49 | 173  26,17+1,71 661
Tepartist 183  32,22+1,96 | 93  16,37«1,55| 37 6,51£1,04 | 255  44,89+2,09 568
Hespouorist 180 34,9542,10 | 194 37,67+2,14 | 72  13,981,53 | 69  13,40+1,50 515
CynuHHa Xipypris 0 0 65 19,1242,13 | 130  38,24+2,64 | 145 42,65+2,68 340
Hedpostorist 66  28,9543,00 | 37  16,23+244 | 64  28,07+2,98 | 61 = 26,75+2,93 228
T'emMartosioris 0 0 18 27274548 | 26 39,39£6,01 | 22  33,3345,80 66
Pazom 1699  26,80+0,56 | 1665 26,26+0,55 | 1276  20,13+£0,5 | 1700  26,81+0,56 | 6340

3a maHuMU JOCIIHKCHHS TUHAMIKH Ha-
JaHHA TeJIEMEeIMYHUX MOCIyT HaceneHHio Jlo-
HelpKoi 00macti y 2023 poiri BCTaHOBJICHO, 1110
3i cnenianbHOCT "EHOKpuHONOTIS " HaltOLTbIIe
OHJIAMH-TIOCTYT OYJI0 HaJ]aHO B TIEPILIOMY TiBpid-
gi, a came B I (28,73+0,96% Bix yCiX KOHCYIIBTAITIN
3 eHjokpuHoiorii 3a pik) ta Il (29,99+0,97%)
kBapranax (Ta6m.1).

[MomicsiaHMit aHAMI3 MTOKa3aB HASBHICTh
CE30HHOTO MiIHOMY TaKUX KOHCYJBTAIlil 3 €H-
JOKPUHOJIOTIYHUX TIpobieM y Oepes3Hi-TpaBHi
2023 p, BiANIOBITHO YacTKa BiJBIAYBaHb Y I1i Mi-
cami Oynma BUINE CepeTHhOPIYHOTO MOKA3HUKA
(8,33%) Ta cranoBuna: 11,8+0,68%, 12,07+0,69%

20,00
18.00
16,00
14,00
12,00
10,00

8,00

111,62+0,68% simnosiaHo (Puc. 3).
TenemenuuHi KOHCYJBTALLT 3 PEBMATONO-
TYHUX TPoOIeM HaifyacTimne Oyau 3arpedyBaHu-
mu y I (27,40+1,07%) ta IV kBapramax
(27,91+1,08%). J1ns cnemiansHOCTI "PeBMaroo-
ris" Takox Oyiia MpuTaMaHHa CE30HHICTh B 3UMO-
BO-BECHSIHUI TIEPiOJI, X0U 1 HE TaKa BUPAXKEHA, 5K
UL éHIOKpUHOITOT T, a came: y ciui (10,05+0,72%),
motomy (8,39+0,66%), 6epesHi (8,96+0,68%).
OxpiM TOr0, Bi/IMIYEHO 3HAYHE 3POCTAHHS OHJIAIH-
KOHCynbTanii y nucromani (9,48+0,70%) ta B
rpyaHi (10,11+0,72%), 1o MoxHa MOSCHUTH
nepiofaMu 3aroCTpeHHS PEBMATOJIOTIYHUX
3aXBOPIOBAaHb CAME B XOJIO/IHI MICSAII POKY.

6,00
4,00
2,00
0,00

e EHTOKPHHOJIOT1A

Pepmatomorida

4 5 5 4 f;§>‘ A0
Q\Qab QQZ"?” ‘_\@Q&Qv é&eﬁ‘ éQQ A.\l &‘2‘
* & ‘b@\ '?33'0 @1\ QQ
Vpouorig ====- Cep egHb O 1UHIHIT TTOKa3HHIK

Puc. 3.
Tomicsiuna Ounamika noKa3HUKi6 HAOAHHS MeTeMeOUUHUX NOCIY2 3a HAUNOWUPEHIUUMU CReYiaTbHOCTAMU
EHOOKPUHOI02I51, peeMamono2is ma yponoeis nacenentio JJoneyvkoi oonacmi y 2023 poyi (%)
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I3 yponoriunux npo6nem memrkaniii Jlo-
HEYYMHU HAWYACTIIIIe 3BePTAIINCH 32 TEJIEME Y-
HUMHU TIociryramu 10 ¢axisuiB y Il kBaprami 2023
poky (32,53+1,82%), npuuoMy BUpaxeHHi ce-
30HHHUH MiIiioM OyB came y BECHsHI MicsIi: Oe-
pesensb (14,37+1,36%), kBitens (18,76£1,52%),
Tpasessb (8,93+1,11%), a Takoxk criocrepiranoch
3HAYHE 3POCTAHHS TAKUX KOHCYJIBTAIIN Y dKOBTHI
2023 poky (12,41£1,28%).

I3 mprBOY TEpPAaNEeBTUYHUX 3aXBOPIOBAHb
MalieHTH HaivacTille Majiy TeleMeInYHi KOH-
CyNbTaIlli B XOJIOJHY TIOPY POKyY, a came B [V
(44,89+2,09%) ta B I kBapranax (32,224+1,96%).
BinmoBiHO 1 ce30HHUX i iioMiB OyIto 2: B mepi-
ox1 ciueHb-0epesens (10,92+1,31%, 9,86+1,25%,
11,44+1,34% BiAMOBiTHO) Ta B MEPio/] 5KOBTEHb-
rpyzens (10,92+1,31%, 9,86+1,25%, 11,44+1,34%
BIiJIMTOBI/THO).

[Tonaz 2/3 3BepHEHB 32 HEBPOJIOTIYHOIO
JIOTIOMOTOI0 OyJIO 3apeecTpoBaHO B MEPUIOMY
niBpivyi, a came: B 1(34,95+2,10%) Ta B I kBap-
tanax (37,67+2,14%), a ce30HHUH i THOM TpHU-
BaB 4 MicsIli: 3 CIYHS 10 KBITEHb 13 [IOKa3HUKAMU:
8,93+1,26%, 9,13+£1,27%, 16,89+1,65 Tta
28,16+1,98% BiAMoBigHO.

Tenemenu4Hi OCITYTH 3 CyAUHHOI Xipyp-
rii 8 KHIT"OTMO wm. Kpamatopchbk" posmnodanu
HasaBaty Jmiie 3 TpaBas 2023 poKy, BiAMOBIIHO
HaNO1IbIIe YuCIIo iX 3apeecTpoBano y IV kBap-
Tami (42,65+2,68%), a came y Taki MICSIIIi: Bepe-
cenb (14,12+1,89%), xoBrens (17,064+2,04%),
mucronan (16,47+2,01%).

3i crrertianpHOCTI "Hedponoris" Teneme-
JIYHI TOCTYTH MPOTATOM POKY HaJIaBaJIMCh TIPH-
O0mu3HO piBHOMIPHO (26,75 - 28,95% mokBap-
Taiy), kpim sitasoro III xBapramy, e crocre-
piraBcsi HallMEHIIMIA PiBEHb aKTMBHOCTI 3BEp-
HEHb MAIi€HTIB 32 He(YPOIOTIUHOIO TIOTIOMOTOIO.
Haiibinbire ynciio 3BepHEHb 3 TIPUBOJTY MTaTOJNO-
rii miei cepu Biamiueno B TpaHi (12,28+2,17%)
Ta k0BTHI (12,72+2,21%).

TenemequuHi KOHCYIBTAII 31 CIIeIiaTb-
Hocti "[emaronoria”, Tak camo SIK 1 3 CyTUHHOT
Xipyprii, po3nouanucs juie 3 TpaBHs 2023 po-

ky. Y III xBapraii Oyro 3apeecTpoBaHO 1X Haki-
oineme: 39,39+6,01% Bin ycix 3BEpHEHb 3a PiK.
Haii6inbIma KiTbKicTh 3BepHEHb IPHIIa ialia Ha Be-
pecenb (19,70+4,90%) Ta :xoBTeHs (18,18+4,75%).

[TizcymoByIO4YM BHIIIEBKa3aHe, CIiJ 3a-
3HAUUTH, 10 TeJIEMEANYHI TOCTYTH BiAIrpatoTh
KPUTHYHY POJIb y 3a0€3Me4YeHH1 JOCTYITY J10 Me-
JIUYHOT JOTIOMOTH JJIsl )KUTENB TEPUTOPIH, 1ie
BE/IyThCs aKTHBHI 001i0Bi 1ii. Tenemenuimnaa m0-
3BOJISIE OTPUMYBATHU KOHCYIIBTAIII] Ta 1IarHOCTH-
Ky BiJl (paxiBIIiB, a 11 3arpoBaKEHHS 3HIKYE PH-
3WKH ]IS TTAIIE€HTIB.

TenemenuuuHa 103Bosist€ e(heKTUBHIIIIE
BUKOPHCTOBYBATH HAasIBHI PECYpCH, PO3IOILIS-
104M iX BiAMOBiAHO 70 moTped. Jlikapi MOXKYTh
HAaJIaBaTH KOHCYJIBTAII] BiIJaJICHO, 110 JJ03BOJISIE
3ocepenuTu (i3MyHy MPHUCYTHICTH MEIUYHOTO
MePCOHAYy B HAMKPUTHYHIIINX BHUIAKAX.

[TamieHTH 3 XpOHIYHUMHE 3aXBOPIOBAHHSI-
MH OCOOJIMBO BpPa3JHBi B YMOBaX 0OMEXEHOTO
JIOCTYITYy IO MEIUYHO1 JonoMoru. Tenemeauuu-
Ha JI03BOJIsiE 3a0€3MeUNTH MOCTIHHUIA MOHITO-
PHHT CTaHy 3/J0POB'Sl TAKUX MAIli€HTIB, KOPUTY-
BaTH JIIKyBaHHS Ta HaJaBaTH HEOOXiJHI peKo-
MEHJIIlil, 0 CIpUs€e 3HIKEHHIO PU3HKIB 3a-
TOCTPEHHSI XPOHIYHMX 3aXBOPIOBAaHb Ta TiJI-
TPUMII CTa0lTBHOTO CTaHy 370POB'SL.

BucHoBku

1. CrocrepiraeTbesi cTablIBHO BUCOKHIA TIOTHT Y
MALi€HTIB HAa HaJaHHS TeIEMEIUIHUX TTOCIYT Jii-
KapiB HACTYIHUX CHELIaIbHOCTEH: €HIOKPUHO-
JIOTis, PEBMATOJIOTsI, YPOJIOTisl, Tepartisi, HEBPO-
Jorisi. AKTUBHO BIPOBA/KYETHCS OHJIANH-KO-
MYHIKaIlisl 3 HaIaHHS TOCITYT HOBUX CTICIiaTbHOC-
Teii, 30KpeMa CyJJMHHO]I Xipyprii Ta TeMaToJorii.
2. IIpoTsromM poKy HaiuacTIIIMM TEepioZoM 3Bep-
HEHb HACEJICHHSI 32 TEJIEKOMYHIKalliifHOIO0 M-
HOIO JIOTIOMOTOIO Y OUTBIIIOCTI BHITAIKIB Oyi1a Xo-
JIO/THA TTOpa POKY (3UMOBO-BECHSIHUIA CE30H).

Kongpnixm inmepecie
KoHmikT iHTEpeciB BiACYTHIMH.
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EXPERIENCE OF USING TELEMEDICINE TOOLS TO PROVIDE MEDICAL CARE IN
THE TERRITORY OF DONETSK REGION DURING MARTIAL LAW IN UKRAINE

Introduction

Active hostilities in Donetsk region have been
persisting for more than ten years. During this
time, many aspects of ordinary life have adapted
to new realities. Residents of the region who
remained in the area of hostilities are in particular
need of medical care. In the Ukraine-controlled
territory of the Donetsk region, medical
institutions continue their work, despite shelling.
According to the Department of Health Protection
of the Donetsk Regional Military Administration,
currently, there are 14 healthcare institutions
functioning in the region, which belong to the
sphere of management of the Regional State
Administration. Meanwhile, the National Health
Service of Ukraine has implemented and
financed the package "Readiness and provision
of medical care to the population located in the
territory where hostilities are taking place". This
package provides monthly funding for hospitals in
the war zone, which is 1/12 of the annual funding.
This mechanism makes it possible to support
medical institutions at a critical moment and
guarantee timely payment of salaries to physicians
[1,2,3].

Since the beginning of the war, the
Donetsk region, which belongs to the territory
where active hostilities are taking place [3], has
faced a number of problems:

e Change in the quantitative and qualitative
composition of the population

As of the beginning of 2023, the region
remained home to residents who were associated
with working in these areas due to the
peculiarities of their jobs (utility companies,
energy, railways, law enforcement agencies,
medicine, etc.) and small businesses. There is
also a very large part of the population remaining
- retirees and low-income people - for whom the
ability to avoid spending significant amounts of
money on housing plays an important role.
Various humanitarian aid and other things are
extremely important for this segment of the
population. In general, a very significant number

of the population is the elderly, retirees, or people
who lost their jobs and could not find them in new
places. They are economically disadvantaged, in a
state of constant stress and depression.

o A significant reduction in the number of
medical workers

A significant number of medical workers
left the region and the country. A large number
of highly qualified specialists found new jobs in
safer places. Therefore, there was a decrease in
the number of highly qualified narrow-profile
specialists in the region. In this situation patients
quite often independently searched for the
contacts of a narrow-profile specialist who left
the region and received a consultation from a
physician remotely, etc.

« Logistics complications

Along with the damage to the road
infrastructure, the existence of a strict curfew
and the circumstances that the shelling took place
mainly in the evening and at night are of great
importance. In this regard, all residents of the
region try to do all the necessary things and finish
their trips as early as possible, and be at home as
soon as possible in the evening. Therefore, a trip
to the hospital, for example, is a problem and
requires prior preparation and planning.

All of these and other problems led to
difficulties in providing highly qualified medical
care, and one of the main solutions was the
introduction of telemedicine.

The aim of the study is the analysis of
medical care provision to the population of Donetsk
region using telecommunications means.

Material and Methods

In the study, a retrospective analysis of the
telemedicine services provided to the population
of the Ukraine-controlled territory of the Donetsk
region in 2023. The study used data from the
report on the work of the Municipal non-
commercial enterprise "Regional Territorial
Medical Association of Kramatorsk" (MNE
"RTMA of Kramatorsk"), namely: electronic
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referrals of patients by physicians who provided
telemedicine services using telecommunications
(in accordance with their specialty) were entered
into the MedAIR medical information system,
with subsequent transfer to the eHealth central
database for 2023. The analyzed information also
includes telemedicine services provided on the
equipment of TELADOC HEALTH, located at
the base of "RTMA Kramatorsk".

The obtained results were evaluated
using the methods of the systematic approach
and structural-logical analysis. Digital data are
presented in the form of absolute data and
relative indicators in percentages with the
average arithmetic error (P+m, %) [4].

Results and Discussion

MNE "RTMA of Kramatorsk" was established
on January 24, 2020 through the reorganization
of MHCI "Kramatorsk City Oncology
Dispensary". Today, the institution includes
Medical Center for Modern Methods of
Oncology Treatment, Medical Cardiovascular
Center, Nephrology and Dialysis Center,
Diagnostic Center in Sloviansk, and "Zakhid"
Medical Center.

Since the beginning of the full-scale
invasion of russia, in order to preserve material
assets, expensive equipment was moved to the
western region of the country - to Lviv region,

800 700

665

Fig. 1.

creating a new structural unit: "Zakhid" Medical
Center, where the company's staff continued its
activities, providing care to internally displaced
persons and residents of Lviv, Ivano- Frankivsk,
Ternopil and other regions. But in Donetsk
region, there are also departments that provide
care to residents who did not evacuate. In the
city of Kramatorsk, the following continue to
work: Medical Center for Modern Methods of
Oncology Treatment: polyclinic department,
chemotherapeutic and radiological department;
Medical Cardiovascular Center; Center of
Nephrology and Dialysis [5].

In 2023, telemedicine consultations and
provision of outpatient services to patients were
provided remotely in 8 areas: therapy,
endocrinology, rheumatology, neurology,
urology, nephrology, vascular surgery, and
hematology.

In total, in 2023, the number of patients
who received consultative medical care using
telemedicine amounted to 6,340 individuals. A
monthly analysis of the provision of such
services showed that during the year there was a
wave-like dynamics with growth in the spring
(peak in April - 700 consultations) and autumn
months (peak in October - 605 consultations) and
a significant decline in the services provided in
the summer months (minimum in June - 384
consultations) (Fig. 1).

Monthly dynamics of telemedicine services provided to the population of Donetsk region in 2023 (abs. data)
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Fig. 2.
Provision of telemedicine services in certain specialties to the population of Donetsk region in 2023 (%)

The results of the analysis of the provided
telemedicine services by individual specialties
showed that most patients sought help in the field
of endocrinology, namely more than a third of
patients (35.03+0.60%, n=2221) (Fig. 2).

The frequency of referrals was slightly
lower in the specialty of rheumatology:
27.46+0.56% of patients (n=1741). Every tenth
patient (10.43+0.38%, n=661) needed help in the
field of urology. In 2023, the least number of
telemedicine consultations were conducted for
patients with hematological problems - only
1.04+0.13% (n=66).

According to the study of the dynamics

of the provision of telemedicine services to the
population of the Donetsk region in 2023, it was
established that in the specialty Endocrinology,
the most online services were provided in the
first half of the year, namely in I (28.73+0.96%
of all endocrinology consultations for the year)
and II (29.99+0.97%) quarters (Table 1).

The monthly analysis showed the presence
of a seasonal rise in such consultations on
endocrinological problems in March-May 2023,
accordingly, the share of visits in these months was
higher than the average annual indicator (8.33%)
and amounted to: 11.8+0.68%, 12.07+ 0.69% and

11.62+0.68%, respectively (Fig. 3).
Table 1

Quarterly indicators of telemedicine services provided by individual specialties to the population
of Donetsk region in 2023 (%)

1 quarter 11 quarter 111 quarter 1V quarter Annual total

Specialties abs. P+m, abs. P+m, abs. P+m, abs. P+m, abs.

data % data % data % data % data

Endocrinology | 638 [ 28.7340.96 | 666 | 29.99+0.97 | 428 | 19.2740.84 | 489 | 22.0240.88 0221

Rheumatology 477 | 2740+1.07 | 377 | 21.65+0.99 | 401 | 23.03+1.01 | 486 | 27.91+1.08 1741
Urology 155 | 23.45£1.65| 215 [ 32.53+1.82 | 118 | 17.8541.49 | 173 | 26.17£1.71 661
Therapy 183 | 32.2241.96 | 93 | 1637+1.55| 37 [ 6.51£1.04 | 255 | 44.89+2.09 568
Neurology 180 | 34.9542.10 | 194 | 37.67+2.14 | 72 [ 13.98+1.53 | 69 | 13.40+1.50 515
Vascular surgery | 0 0 65 | 19.1242.13 | 130 | 38.2442.64 | 145 | 42.6542.68 340
Nephrology 66 [289543.00 | 37 |1623+2.44| 64 |28.0742.98 | 61 | 26.7542.93 228
Hematology 0 0 18 | 27274548 | 26 |39.39+6.01 | 22 | 33.3345.80 66

Total 1699 | 26.80+0.56 | 1665 | 26.26+0.55 | 1276 | 20.13+0.5 | 1700 | 26.81+0).56 340
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Monthly dynamics of the indicators of the provision of telemedicine services in the most common specialties of
endocrinology, rheumatology and urology to the population of the Donetsk region in 2023 (%)

Telemedical consultations on rheumato-
logical problems were most often requested in
the 1st (27.40+£1.07%) and 4th quarters
(27.91£1.08%). For the specialty Rheumatology
there was also seasonality in the winter-spring
period, although not as prominent as for
endocrinology, namely: in January (10.05+0.72%),
February (8.39+0.66 %), March (8.96+£0.68%).
In addition, a significant increase in online
consultations was noted in November
(9.48+0.70%) and December (10.11+0.72%),
which can be explained by periods of
exacerbation of rheumatological diseases in the
cold months of the year.

For urological problems, the residents of
Donetsk region most often turned to specialists
for telemedicine services in the IT quarter of 2023
(32.53+1.82%), and the prominent seasonal
increase was precisely in the spring months:
March (14.37£1.36%), April (18.76+1.52%),
May (8.93+1.11%), and a significant increase in
such consultations was observed in October 2023
(12.41+1.28%).

Regarding therapeutic diseases, patients
most often had telemedical consultations in the cold

season, namely in IV (44.89+2.09%) and I quarters
(32.22+1.96%). Accordingly, there were 2 seasonal
increases: in the period January-March (10.92+1.31%,
9.86+1.25%, 11.44+1.34%, respectively) and in the
period October-December (10, 92+1.31%,
9.86+1.25%, 11.44+1.34%, respectively).

More than 2/3 of requests for neurological
care were registered in the first half of the year,
namely: in the I (34.95+2.10%) and in the II
quarters (37.67+2.14%), and the seasonal increase
lasted for 4 months: from January to April with
indicators: 8.93+1.26%, 9.13+1.27%, 16.89+1.65
and 28.16+1.98%, respectively.

Telemedicine services for vascular
surgery in the MNE "RTMA of Kramatorsk"
began to be provided only from May 2023, and
accordingly, the largest number of them was
registered in the IV quarter (42.65+2.68%),
namely in the following months: September (14,
12+1.89%), October (17.06+2.04%), November
(16.47+2.01%).

In the specialty of nephrology, telemedicine
services were provided relatively consistently
throughout the year (26.75 - 28.95% every
quarter), except for the summer third quarter,
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where the lowest level of activity of patient
referrals for nephrological care was observed.
The largest number of appeals regarding
pathologies in this area was noted in May
(12.28+2.17%) and October (12.72+2.21%).

Telemedical consultations in the Hematology
specialty, as well as in vascular surgery, began
only in May 2023. The largest number of them
was registered in the III quarter: 39.39+6.01%
of all appointments for the year. The largest
number of appointments occurred in September
(19.70+4.90%) and October (18.18+4.75%).

Summarizing the above, it should be
noted that telemedicine services play a critical
role in ensuring access to medical care for
residents of areas where hostilities are active.
Telemedicine allows you to receive consultations
and diagnostics from specialists, and its
introduction reduces risks for patients.

Telemedicine makes it possible to use
available resources more efficiently, allocating
them according to needs. Physicians can provide
consultations remotely, which allows to
concentrate the physical presence of medical
personnel in the most critical cases.

Patients with chronic diseases are
particularly vulnerable in conditions of limited
access to medical care. Telemedicine allows for
constant monitoring of the health status of such
patients, adjusting treatment and providing the
necessary recommendations, which helps to
reduce the risks of exacerbation of chronic
diseases and maintain a stable state of health.

Conclusions

1. There is a consistently high demand from
patients for the provision of telemedicine
services by doctors in the following specialties:
endocrinology, rheumatology, urology, therapy,

neurology. Online communication for the
provision of services in new specialties, in
particular vascular surgery and hematology, is
being actively implemented.

2. During the year, the most frequent period of
population requests for telecommunication
medical care was in most cases the cold season
(winter-spring season).
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Pedepar

Cumyayis 6 Oepocasi N08's13ana 3 60EHHUMU OiMU NO-
CUNUNA ICHYIOUUTI cmpec, 3yMOGIeHUll Cheyudixkoio po-
60mu MEOUUHUX NPAYIEHUKIS.

Mera. Busuenns éniugy ymoe npayi Ha CmaH ncuxivHo20
300p08'ss MEOUUHUX NPAYIBHUKIG 3A IX CAMOOYIHKOIO.
Martepian i meTogu. Buxopucmano oami onumyeanHs.

389 meduunux npayisHuKie 3 UKOPUCMAHHAM GIACHOL

po3pobrenoi ankemu. 3acmoco8aHo HACMYNHI MEMOOU:
ONUMYBAHHS, KIILbKICHULL MA AKICHULL AHANI3 Pe3ybmamie.
PesyabTaTn ii o0roBopeHHs. Bcmanosneno, wo Haii-
OLILUWULL BNIUG HA PIGEHb NCUXIYHO20 300P08 5T MEOUUHUX
npayisnuxie mae "3adosonenicmo ymosamu npayi”. Bpa-
X08YI0UU MAKL pe3yiibmamu RpoeedeHo aHali3 Yiel OyiHKu
PECNOHOEHMaML y 3a1eHCHOCHI 6i0 IX cmamycy, a came:
cmami, cmasicy pobomu y cucmemi OXOpoHU 300pos's ma
satimanoi nocaou. Kepienukamu dic 3akiadieé 0XxopoHu
300p08's1 0AHO HAUBUWY OYIHKY 3HAYUMOCMI Yici Oemep-

minawmu (3,84+0,16 6anis), a epyna nikapie oyinuna it

Hatnuicye (3,19+0,13 banu), wo 6us6u10CL OOCMOGIPHO

Abstract

The ongoing military operations in Ukraine have
intensified the pre-existing stress experienced by medical
professionals due to the inherent demands of their work.
Aim. This study aims to examine the impact of working
conditions on the mental health of healthcare workers
based on their self-assessments.

Material and Methods. The study utilized data from a
survey of 389 healthcare workers, employing a custom-
designed questionnaire. A combination of quantitative and
qualitative analytical methods was applied to assess the
results.

Results and Discussion. The findings indicate that
"Satisfaction with working conditions" exerts the most
significant influence on the mental health of healthcare
workers. A detailed analysis of this determinant was
conducted based on respondents' gender, years of service
in the healthcare system, and professional roles.
Managers of healthcare facilities gave the highest
assessment of the importance of this determinant
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HUICUOIO0 OYIHKOIO Y NOPIGHAHHI 3 pe3yAbmamamu Onu-
MYBAHHSL 8 IHUUX 2PYNAX PECROHOCHMIB 3AJLENHCHO 8I0 3all-
manoi nocaou (p<0,05). 3adosonenicmo ymosamu npayi
V BHAUHIU MIDI ACOYIIOEMbC3L 3 PIBHEM 0COOUCTO20 00X0Y
ma 1020 po3nooiny, a Makoxtc i3 3a0080JEHICIIO HCUM-
J08UMU YMO8aMu. Bemanoeneno npsamuii kopenayiunuii
38'3130K MidiC 3a0080NIEHICTNIO YMOBAMU NPAYT MA HCUM-
JLOBUMU YMOBAMU [ PI6HEM 0COOUCTO020 D0X00Y, U0 Nio-
MBEPONHCYE BUCHOBKU OOCTIOHUKIG NPO BANCIUBICIb BNIIU-
8y YUx OemepmMinanm Ha CMan NCUXIYHO20 300PO8 5.
BucHoBkn. Crneyughixa ymos npayi meouunozo nepco-
HALYy BUCHIYNAE BAJICIUBOIO OEMEPMIHAHMON BNIUBY HA
cman ix nCUXiuHo20 300p08'ss ma mac npsamull GNIU8 Ha
3a0080JEHICTb HCUMMSAM, WO 8 C8OI0 Uepey CHPUSIE NO-
KPAWeHHIO SIKOCMI ma npooyKmugHoCmi pooomu, nio-
suwy ennio momusayii nepconany. Iliompumka ncuxiunozo
300p08'5t MEOUUHO20 NEPCOHATY € BANCTUBOIO YACTIUHOIO
3MIYHEHHS. 2DOMAOCLKOT OXOPOHU 300pP0O8 5.

Beryn

JIronu, 10 MPAITOIOTH, SIK 1 BCI 1HIIT, 3aCITYTOBY-
I0Th Ha HEBIJI' €MHE ITPABO Ha HAWBHUIIIHIA JTO-CSIK-
HU piBEHb IICUXIYHOTO 3/10pOB'st HA poOOTI, HE-
3aJIe)KHO BiJl THITY TXHBOI 3aiHATOCTI.

B ycboMy cBiTi TeXHOIIOT1, TITo0astizartis,
neMorpadivHi 3pyIIeHHs, Hal3BUYaliHi CUTYyaIlii
Ta 3MiHa KJIIMaTy 3MiHIOIOTh T€, I 1 SIK MU TIpa-
mroemo. [Mangemis COVID-19 nopymmia po6o-
Ty PUHKIB TIpalli Ta MPUCKOPHIIA TEMIH 3MiH,
oco0imBo y cepi BimaneHoi poOOTH, eIeKT-
POHHOT KoMep1ii Ta aBroMaru3arii. Jlesiki podoui
MICIISl BTPAYaIOThCS, JCSIKI CTBOPIOIOTHCS 1 Maki-
ke BCl 3MIHIOIOThCA. {1 6aratbox I 3MiHU
CTBOPIOIOTH HOBUH THCK 200 IMOCHITIOIOTH ICHYTO-
4i cTpecu, MOB's3aHi 3 poOOTOr0, 10 HETATHBHO
BIUTMBA€E Ha IICHXIYHE 37I0pOB's MpaIiBHUKIB [23].

B VYkpaiHi BIUIMB Ha CTaH MCUXIYHOTO
3JI0pPOB'Sl HACEJICHHs Y 3HAYHIM Mipi 3MiHUBCA 3
novYaTkoM BoeHHUX nojii [ 16]. Lleit dakr Ta cre-
mudika podOTH MEIMYHUX MPALIBHUKIB MO0
y4acTi B opraHi3aliii Ta HaJjaHHi MeIMYHOI I0TIO-
MOTH HACEJICHHIO CIIPHSIOTH IMiABUIIICHOMY PiBHIO
CTPECOBOCTI 1 MEJIMYHOTO TIepcoHay [5, 20].

Mera mnpaiii: BUBYEHHS BIUIMBY Ha CTaH
NICHXIYHOTO 37I0POB'St YMOB TIpalli y MEAMYHHUX
MPAIiBHUKIB 32 iX CAMOOIIHKOIO.

MarepiaJ i MmeToau
Jnst mocsiTHEHHST BU3HAUEHOT METH JTOCITLKEHHS
BUKOPHCTAHO JIaHi ONIUTYBAHHS MEIMYHHX MPAIliB-

(3.84+0.16 points), and the group of doctors rated it the
lowest (3.19+0.13 points), which was significantly lower than
the results of the survey in other groups of respondents
depending on their position (p<0.05). Satisfaction with
working conditions is significantly associated with the level
of personal income and its distribution, as well as with
satisfaction with housing conditions. There is a direct
correlation between satisfaction with working and living
conditions and personal income, which confirms the
researchers’ conclusions about the importance of the impact
of these determinants on mental health.

Conclusions. The specifics of the working conditions of
medical staff are an important determinant of their mental
health and directly impact life satisfaction, which in turn
contributes to improving the quality and productivity of
work, increasing staff motivation. Supporting the mental
health of medical staff is an integral part of strengthening
public health.

HUKIB 3 BHKOPHICTAHHSIM BJIACHOT pO3pOOIICHOI aH-
KkeTu. Y Hiit Oyso mepeadadeHo OIiHIOBAHHS pec-
TIOHJICHTaMH |5 BU3HAUYEHNUX OCOOUCTICHUX JETep-
MIHAHT BIUIMBY Ha BJIACHUH CTaH MCUXIYHOTO 3/10-
POB's. 3aCTOCOBAHO HACTYITHI METO/TU: OITUTYBAH-
HSl, KUTbKICHUM Ta SKICHUH aHaJi3 pe3y/bTariB.
CraructTany 00pOOKY pe3ysbTaTiB JOCIiKEHHS
MPOBEJICHO 3 BUKOPHCTAHHSIM PO PaMHOTO 320€3-
neuenHs "R", sxe minenszosane 3a GNU General
Pablic License. {15 OIiHKH BipOTiTHOCTI Pi3HUIII
OTPUMAaHMX CEepEeIIHii pe3ylbTaTiB y MOpIBHIOBA-
HHX TPYyTaX BUKOPHCTOBYBABCS HEMAPHHIA KPHUTeE-
piii CteronenTa. KopernsiiiiHuii 38'130K pe3yibra-
TiB JIOCTI/PKSHHSI TPOBOIHIIH 32 PO3PAXYHKOM KOE-
¢imienTa xopessii CriipMeHa.

Pe3yabraru

B onnaiiH-aHkeTyBaHHI B35UTH y4acTb 389 me-1iiy-
HHX TPAIiBHUKIB. SIKiCHa XapaKTepHCTHKa pec-
HOHJICHTIB TipencTaninena y Taom. 1. [lo ominro-
BaHHs OyJ10 3aIIPOMIOHOBAHO HACTYTIHI OCOOMCTICHI
JIETEPMIHAHTH BIUIMBY Ha CTaH MCHXIYHOTO 3/10-
POB'sI, a came: 3aJI0BOJIEHICTh JKUTIIOBUMH YMOBA-
MH Ta YMOBaMH TIpaLli, TPYIOBa 3alHATICTH (200 K
6e3p0o0iTTs1), 3HAYEHHS PiBHS OCBITH, pacOBa Ta €T-
HiYHA TPUHAJICKHICTb, PEJIris Ta TPaMILii, pIBEHb
0COOHCTOTO JIOXOITY Ta HOTO PO3MOILT, CITOCIO KUT-
Ts1, TIOTIOHOMIAJIIHHS Ta SIKICTh TIPOIYKTIB Xap4y-
BAaHHSI, BYKHBAHHS JKOTOJIIO Ta HAPKOTHYHUX pe-
YOBHH, BIUIMB MPOLIECY Ta PiBHS BUXOBAaHHS, T'e-
HETHYHA CXUIIBHICTD, CeKCYaJIbHE JKHUTTS.
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Tabnuys 1
Akicha xapakmepucmuka pecnoHOeHmis y epynax 32i0Ho 3aumanoi nocaou (abe./%)
3aiimaHa mocaaa
. 3actynnuk | 3aBinyBau
Kpurepii Ke[;g;mx KepiBHUKa | BiagijieHHs Jlikap Pazom
(69 ocit) 303 303 (139 oci0) (389 ocid)
(106 oci6) | (75 oci6)
Yorosikn 33 (24,63%) | 46 (34,33%) | 20 (1492%) | 35 (26,12%) | 134 (34,45%)
Kirkn 36 (14,12%) | 60 (23,53%) | 55 (21,57%) | 104 (40,78%) | 255 (65,55%)
Micye npayi

Bararonpo¢irsaa 303 18 (12,08%)

39 (26,17%)

33 (22,15%) | 59(39,60%) | 149 (38,30%)

CrerrianizoBan it 303 11 (15,49%) | 17(23,94%) | 14 (19,72%) [ 29 (40,85%) | 71 (1825%)

enrp IIMCJ], amGynaropis 3IT/CM | 16 (22,54%) | 18 (25,35%) | 17 (23,94%) | 20 (28,17%) | 71 (1825%)

303 iHmoro npodinto 24 (24,49%) | 32(32,65%) | 11 (11,23%) | 31 (31,63%) | 98 (2520%)
Cmajic pooomu

Jlo 11 pokiB 16 (18,60%) | 21 (24,42%) | 9 (10,47%) | 40 (46,51%) | 86 (22,11%)

11-20 pokiB 20 (16,26%) | 33 (26,83%) | 23 (18,70%) | 47 (38,21%) | 123 (31,62%)

Binbme 20 pokis 33 (18,33%) | 52 (28,89%) | 43 (23,89%) | 52 (28,89%) | 180 (46,27%)

3a pe3ynbraraMi OMUTYBaHHS BCTAHOB-
JICHO TPH TPYIH PiBHIB OI[IHKH BIUIMBY LIUX JIe-
TEPMIHAHT Ha CTaH MCUXIYHOTO 3/10poB'a. [lo
NepIoi IPYIH, 3 HAWBUIIIMM ITOKa3HUKaMH BIUTH-
BY MEJIMYHHUMHU TpalliBHUKaMU BigHeceHo "3a-
JOBOJICHICTh yMoBamu Tipari” 3,53+0,07 Gamnw,
"PiBeHb 0COOMCTOTO TOXOAY Ta HOTO PO3MOALT"
3,49+0,07 Ganu, "3a10BOJIEHICTD KUTIOBUMH
ymoBamu" 3,41+0,08 6anu, "Cnoci6 xurts"
3,37+0,08 Gamu Ta "SKiCTh MPOAYKTIB Xapuy-
BanHs" 3,34+0,07 6anu (Tabx. 2). [pyny 3 Hali-
MEHIII BIUTMBOBUMH JIETEPMiHAHTAMH CKIJIAJIH:
"I'eneTnuna cxunbHIicTh" 2,10+0,09 0amu, "Bxu-
BaHHs akororo" 1,92+0,09 6anu, "TroTroHONA-
niaasg" 1,76+0,10 6anum, "PacoBa Ta eTHiYHA TPH-
Hanexuicts" 1,59+0,08 Oanm Ta "BxuBanus
HapkoTuuHuX peyoBuH" 1,58+0,10 Gamm.

BpaxoByrwoun ¢akT BU3HAHHS HaWO1Ib-
IOTO BIUIMBY Ha PiBeHb ICHUXIYHOTO 37I0POB'S

3

3,4910,10

\

MEIUYHUX TPaIiBHUKIB caMe 3aJJ0BOJICHOCTI
YMOBaMH Tpalli HAMH MTPOBEICHO aHaJli3 BiAIO-
BiJIell peCIOH/ICHTIB Y 3aJIe)KHOCTI BijI iX cTary-
Cy, a caMe CTari, CTaXy poOOTH y CHCTEMI 0XO-
pOoHH 3710poB's Ta 3aiiManoi nocaau (Puc. 1).

JlocToBipHOI pi3HUII B OIIHIOBaHHI 3a-
JIOBOJICHOCTI YMOBaMH Tpalli 3a TeHJEPHOIO 03-
HaKOIO HE BCTAHOBJICHO.

10710 OIIHKH BIIUBY 33/I0BOJICHOCTI YMO-
BaMU TIpaIli PECTIOH/ICHTIB y 3aJIeKHOCTI BiJl cTa-
Ky pOOOTH y CHCTEMi OXOPOHH 37I0POB'S] HIDKIHH
piBeHb BIUIMBY BiJ3HAuMIM (haxiBIli 31 CTaXKEM
po6otu monax 20 pokis (3,39+0,11 GamiB), aHixk
OIUTaHi 3 MEHIINM cTaxeM npari (3,62+0,12 ta
3,69+0,15).

KepiBHUKaMU K 3aKJIaiB OXOPOHH 3710-
POB'st TAaHO HAWBHIITY OIIHKY 3HAYMMOCTI TTi€T 1e-
tepminanTu (3,84+0,16 6anis). BongHouac, rpy-
ma JikapiB orinwia i HaitHmwkae (3,19+0,13 6a-

Pisens ocobucroro goxoay
Ta #oro posnogin 3,60£0,09

/

KIHKKM

8 :gl 3,57+0,09
7 €
s s
¥ ]
: 5 2
YONOBIKA
= 3,46+0,11
! \
i
3a, icTe Pisexb ocobucroro goxogy
3,2610,12 Ta Horo posnoain 3,2840,12
3,40 3,42 3,44 3,46 3,48 3,50 3,52 3,54 3,56 3,58
Ganm
Puc. 1

Pesynomamu onumysanns meouunux npayieHuKie wooo 3a00801eHOCMI GUKOHYBAHOIO NPAYEI0, 3A0080]EHICINIO
HCUMILOBUMU YMOBAMU MA PIBHEM 0CODUCMO20 Q0X00Y [ 11020 PO3NOOILY 6 3aLeHCHOCMI 6i0 cmami
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Tabnuys 2
Tokasnuku oyinKy 6NAUEY GUSHAYEHUX MEOUUHUMU NPAYIBHUKAMU OCHOBHUX OCOOUCMICHUX OemepMIHaHm HA CIAH
NCUXIYHO20 300P08'SL 6 3ANENCHOCHI 810 cmami, CIa’icy pobomu y cucmemi 0XoOpoHu 300po8's ma satimanoi nocaou (6
banax, P+m) ma pezynomamu ix nopiensnms (t ma p)

- . Skicms 3anoBanenicts | 3amoBosieHicTL Brums pisit
. OcoducTicHi Cuocio . 0c00MCTOr0 10XOTY
Kpurepii . NMPOXYKTIB JKUTJIOBAMH ymoBamMu .
JeTepMiHAHTH JUTTH XapuyBaHs —— mpani Ta 11[0{0
po3nomiay
Pazom - 3.37+0.08 3.3440.07 3.4140.08 3.5340.07 3.49+0.07
YoIoBiKK 3.16+0.13 3.0940.11 3.2640.12 3.4640.11 3.28+0.12
Crams Kinku 3.47+0.10 3.4740.09 3.4940.10 3.5740.09 3.60+£0.09
t=1.93 =2.55 =1.39 =0.74 t=2.17555
p=0.03 p=0.01 p=0.08 p=0.23 p=0.02
0-10 poxiB/ 1 3.72+0.15 3.5040.14 3.7240.14 3.6940.15 3.60+0.15
11-20 poxiB/ 2 3.41+0.14 3.3140.12 3.584+0.13 3.6240.12 3.47+0.12
Binbie 20 pokis / 3 3.16+0.12 3.2840.11 3.1540.13 3.3940.11 3.4+0.11
t1/2=1.48 t 1/2=1.00 t 1/2=0.76 t 1/2=036 t 1/2=1.00
Crax poboru pl12=0.07 | pl/2=0.16 p1/2=0.22 p1/2=036 p1/2=0.16
t1/3=2.77 | t1/3=1.20 t 1/3=2.76 t1/3=1.52 t 1/3=1.26
pl/3=0.003 | pl/3=0.12 p1/3=0.003 p1/3=0.06 p1/3=0.10
t2/3=1.38 t2/3=0.19 t2/3=229 t2/3=132 t 2/3=0.30
p2/3=0.08 p2/3=0.43 p2/3=0.01 p2/3=0.09 p2/3=0.38
Kepirmik 303/ 1 3.51+0.17 3.4140.14 3.6540.17 3.8440.16 3.51+0.16
3acTyIHHK KepiBHUKA / 2 3.65+0.12 3.3340.12 3.5840.13 3.60+0.13 3.50+0.13
3aBimyBay ByptieHss /3 | 3.39+0.19 3.4440.18 3.6540.18 3.76+0.15 3.75£0.17
Jlirap / 4 3.06+0. 14 3.2540.13 3.03+0.14 3.1940.13 3.34+£0.13
t1/2=1.17
pl/2=0.12
t 1/3=036
3aiivaHa p1/3=0.36
nocana t 1/4=293
p1/4=0.002
t2/3=0.79
p2/3=0.21
t2/4=2.18
p2/4=0.015
t 3/4=2.65
p3/4=0.004

JIM) 1 1€ BUSIBWJIOCH JJOCTOBIPHO HUXKYOIO OIlIH-
KOI0 y TOPIBHSHHI pe3yJbTaTiB ONUTYBAHHS B
IHIIMX TPyNax PECIOHAECHTIB Y 3aJI€KHOCTI B1J
3aitmanoi nocaau (p<0,05).

VY BCIX rpynax ONUTaHUX BCTAHOBJIEHO
MO3UTUBHY KOPEJSIII0 OIIHOK PECHOHAEHTIB
BIUIMBY Ha CTaH IICUXIYHOTO 370pOB's "3a10B0-
JIEHOCTI yMOBaMU mpari" 3 JaHUMHU 33J]J0BOJIE-
HOCTI )XKUTJIOBUMH YMOBaMHU, PiBHEM BILIHUBY
0COOHMCTOro JJ0XOly Ta HOro po3MOJLITy 1 OLIH-
K010 criocoOy xutts (Tadm. 3).

3aJ10BOJICHICTh YMOBAMHU IIpalll y 3Ha4-
Hil Mip1 aCOLIIOETHCS 3 pIBHEM 0COOUCTOTIO J10-
XOJTy Ta HOTO PO3MOALTY, @ TAKOX 33J0BOJIEHICTIO
JKUTJIOBUMHU yMOBaMHU. BCTaHOBIIEHO 3HaYHUU
KOpEJIALIHHUH 3B'130K M1 3310BOJIEHICTIO YMO-
BaMHU TIpalll Ta )KUTJIOBUMU YMOBaMU CEPE]T Ki-

HOYOT0 KOHTUHTeHTYy omutanux (r=0,81,
p<0,001). ITomipHa mO3UTUBHA KOPEJISIIis BCTA-
HOBJIEHA MIX 3a/I0BOJICHICTIO YMOBaMHU IIparli 1
piBHeM ocobuctoro goxoxay (r=0,60, p<0,001)
Ta 3aJI0BOJICHICTIO BIIJACHUMHU KUTJIOBUMH YMO-
Bamu (r=0,61, p<0,001) y gonoBiduoro ckiamy
pecroHIeHTIB. Takok Taka MOMipHa KOpeJIsiis
CIIOCTEpIrajiach y ONIUTAHUX KIHOK LI0JI0 33]10-
BOJICHOCTI MPAIEIo 1 pIBHEM 0COOUCTOTO JJOXOIY
Ta ioro posnoxauty (r=0,62, p<0,001).

Oo6rosopeHns

Pobota 3aliMae 1ieHTpajbHE MICLE B JKUTTI J10-
pocnux; Bona He TunbkM 3a0e3meuye q0X17 1 cTio-
10 3a/10BOJIEHHSI MaTepiajibHUX MOTPEO, a i Ha-
B'SI3y€ 4aCOBY CTPYKTYPY, YMOXIIUBIIIOE COLI1ATb-
H1 BIIHOCUHHU, 3a0e3Meuye CTaTyc, MOYyTTs ca-
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Tabnuys 3

Koegiyienm xopenayiinoco 36's13ky oyinku MeouyHUMU NPAYIGHUKAMU 6NIUBY HA CIAH NCUXIYHO20 300P08's
Odemepminanmu "3adogonenicmo ymosamu npayi"” 3 GUIHAYEHUMU OCOOUCMICHUMU OEMEPMIHAHMAMU 8 3ANEHCHOCI
610 cmaoicy pobomu y cucmemi OXOPOHU 300P08'si ma 3aimanoi nocaou (r ma p)

3a10B0JIEHiC T YMOB aMH npaii
Kpurepii 3a10B0JIEHICTH Bwins piBas Crrocic
JKATJIIOBUMU ocogncToro poxony | o
YMOBaMH Ta iOro po3momiay

Crax podotu
0-10 pokiB =0,72% r=0,61* =0,65%*
11-20 pokiB =0,80* r=0,65* =0,56*
Binpme 20 pokis =0,74%* r=0,59* =0,62%*
3aiimana mocaga
Kepisuuk 303 7=0,85* r=0,65* 7=0,78*
3acTyNHHUK KepiBHUKA =0,75* r=0,50* =0,64*
3aBinyBau BiTUICHHS =0,71* r=0,60* =0,67*
Jlikap =0,72* r=0,65* =0,50*
*p < 0,001

MopeaJizaiii Ta iIeHTuaHOoCTI [§].

I3 urcna 0COOUCTICHUX AETEPMiHAHT
BIUTMBY Ha CTaH MICUXIYHOTO 3/10POB'Sl OIUTaHU-
MU HaAMHU PECTIOHIEHTaMHU 3pOOJIEHO aKIIEHT Ha
BAKJIUBICTH TAaKOi IETEPMIHAHTH, SK 33/I10BOJIE-
HICTB Ipariero, SIKy ocoda BUKoHye. Take x TBep-
JOKEHHSI OTPUMAHO y JTOCIHIHKEHHSX 1HIIUX aB-
TopiB [4, 12]. HecnipusaTinBi yMOBH Tpaii 3y-
MOBJIIOIOTH ITOTaHE MICUXIYHE 3[JOPOB'A.

PoGoue cepenoBuiiie SBiIsie COO0I0 KUT-
TEBO BAYKJIMBUH 1 1J1€AJIbHAI KOHTEKCT JUTS 3MILI-
HEHHS ICUX19HOTO 3/10poB's [9]. IcHyr0TH Baromi
JIOKa3H, K1 TIOB'S3YIOTh AU3aliH POOOTH, MEBHI
YMOBH TIpalli Ta OUTBITY KYJIETypy Ha poO0YOMY
MICIIi 3 TMCUXIYHUM 3JI0POB'SIM MpAIliBHUKIB Ta
MPOMYKTUBHICTIO Tiparli [2]. PoGoTta 3 BUCOKUM
poOOYMM HaBaHTAKEHHSIM, HEHTHOTOM 1 HU3b-
KAM piBHEM aBTOHOMii Ta MOBHOBAXEHb IOCH-
JIFOE CTPEC 1 PU3UK BUHUKHEHHS 200 OTipIICHHS
PO3IIaiB ICUXIYHOTO 370pOB's. BincyTHiCTh co-
iaJTbHOT MATPUMKH 200 JPy3iB HA pOOOTI TAKOXK
MO€ CIPHUSTH MOTIPIIEHHIO ICUXIYHOTO 370pO-
B'sl palliBHUKIB. Ko mpariBHUKH yCBIIOMITIO-
0Th, III0 BAHATOPO/Ia HE CITIIBMIpHA 3 3yCHIUISIMH,
SIK1 BOHU BKJIQIAIOTh y pOOOTY, PH3HUK MOTIPIIICH-
HS TICUXIYHOTO 3/10pOB's 3pocTae. CipuiHATTS
CIIPaBEUTMBUX IPOIIECIB 1 CIIPaBEJIMBOCTI Ha
po6OYOMY MiCIIi - 30KpeMa, TPABINBICTh OLIHIO-
BaHHS, 3aJy4EHICTh y MPOIEC NMPUHHATTA pi-
IIEHB 1 IAHOONIMBE CTARICHHS 3 OOKY KEepiBHHUKIB -
TaKOX BIUIMBAE HA TICHXIYHE 3I0POB's [24].

Sk 3a3nauvatorh Elizabeth Almer ta

Steven E. Kaplan [1], npamiBauku 31 cranaapt-
HOFO OpTaHi3aIiero pooovI0oro yacy MEHII 3/1aTHI
CTPYKTYpyBaTH poOOUHii IeHb, 1100 MPUCTOCY-
BaTH MOTO JIO CBOiX 0COOMCTUX MOTpeO 1 30aman-
CyBaTH BUMOTH poO0TH Ta ciM'l. OTKe, BOHU Yac-
TillIe CTUKAIOTHCS 3 KOH(IIIKTaMH Mi’K pOOOTOI0
Ta ciM'ero Ta nMpoheciiHUM BUTOPAHHSIM.

Cepen npaiiiBHUKIB CEpETHBOTO BiKY I10-
TipIIEHHS YMOB TIpalli MOCHIIIOE HaBAaHTAXCHHS
Ha 1X 3/I0pOB's 1, 0COOMBO BIUIMBAE HA CTaH iX
TpuBOkHOCTI. Kpim Toro0, siKicHi poboui mictis,
II0 TOETHYIOTHCS 3 HU3KOIO TIO3UTUBHUX YMOB,
MOITH O TIOJIETIIUTH OCHOBHE HABaHTaKEHHS Ha
30pOB's MpariBHUKIB [21].

Ha Ba>xJTMBICTBH YMOB TIpalli B CEPETHBO-
My Biti (Bix 40 10 55 pokiB) s piBHS MICUXi4-
HOTO 3/I0POB'sI JIITHIX YOJIOBIKIB 1 )KIHOK Ha TICHCIT
BKazyroTb Morten Wahrendorf ta cmiaBropu [22].
[TokazaHo, 1110 YOIOBIKH Ta XKIHKH, K1 BiTIyBa-
JIM TICUXOCOIIaIbHUM cTpec Ha poOoTi abo 3aii-
MaJIi HU3bKi Mpoeciiini mocaayu B CEpeaHbOMY
Billi, MaJTK 3HAYHO BHIILy HMOBIPHICTh BUCOKHX
CHUMIITOMIB JIeTpecii MiJ] 9ac BUXOy Ha MEHCIIO.
Kpim TOro, 4010BiKH 3 HECTAOUTFHOIO pOOOYOI0
Kap'eporo Ta HeJJOOPOBUTLHOIO BTPATOKO POOOTH
YacTille MOBIIOMJISUIA PO 3HAYHI TPOSIBH Jie-
npecii B moganemomy >xutTi. Lli acomiamii 3a-
JMIIAIOTHCS 3HAYYIIIMMU ITPH KOHTPOJTIO 32 3710-
POB'SIM 1 COLIIaTTbHAM CTAaHOBHUIIIEM ITPALliBHUKIB
BIIPOJIOBXK KHUTTS Ta MiATBEPIKYIOTh MPHUITY-
IIEHHSI, 110 TICUX1YHE 3710pOB'sl IEHCIOHEPIB, SKi
3a3HaJM IOTaHUX YMOB Ipalli B CEPEIHHOMY Bi-
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I1i, € TIOPYIIEHUM.

Bararo nrozieii 3apa3 moBUHHI 200 X049y Th
NpaIOBATH JOBIIE Yepe3 301IbIIeHHS TPHUBa-
JOCTI KUTTA. Y JNesIKUX KpaiHaX BCTaHOBIICHHA
3aKOHOM TEHCIMHUH BiK M030aBIsie oeH 1o-
XHJIOTO BiKYy BUTBHOTO IOCTYITY /IO PUHKY ITPAIIi.
3BUIBHEHHS 3 POOOTH MOXKE MAaTH HETaTUBHUI
BIUIMB Ha TICUXIYHE 37I0POB's JIIO/IEH MOXHIIOTO
BiKy. CBiTOBa (piHaHCOBA KpH3a 3MyCHIIA JIESKi
KpaiHU MPOBECTH ITi IBUIIICHHSI TICHCIHHOTO BIKY,
NpOTE HACHIJIKU LBOTO JIJIsl TPOMAJICEKOTO 3]10-
poB's notpedye BuBUEHH:. HagaHHs oM mo-
XHJIOTO BiKY BIJIbHOTO JIOCTYITY JIO PHUHKY TIpalli
MOKe MaTH Ba)KJIUBI MEpEeBaru JAJs 30pOB's,
THYYKI CTpaTerii BUXOAy Ha MEHCII0 HeoOXiIHi
JUTst 3a0e3meueHHs Toro, mob Oyb-sKa HaIlio-
HaJIbHA TIOJIITHKA MIO/I0 ITiIBUIIEHHS BCTAHOB-
JICHOTO 3aKOHOM IE€HCIIHOTO BiKy HE 301IbIIY-
Bajla MEAWYHY Ta COIiajIbHY HEPIBHICTH Cepel
JFOJIEH TMTOXMIIOTO BiKYy. SIKIIO K MEHCIMHUH BiK
Oy/ie TiABUIICHO, 00 3MEHIIINTH THCK Ha OFO]I-
KETHU COIiaJIbHOTO 3a0e31edeHHs, TO/l 1 ypsau,
TaK 1 IPUBaTHUI CEKTOP MOBUHHI OyayTh 320€3-
TICYNTH TIOKpAIIeHHS yMOB mipari [ 13].

30BHIITHI 00CTABUHH Y CYCITUTHCTBI MAIOTh
BKJIMBHH BIUTMB Ha PiBEHb TPHUBOXKHOCTI MEPCO-
HAITy JIIKYBJILHOTO 3aKJIaTy TT1ICHITIOIOUH CTICITH-
¢ixy ymoB iioro npari. [Tparst MenuuHuX mpariB-
HUKIB € CIICIU(IYHOIO 3 OISy Ha ii 0cOOIMMBOCTI
Ta BIUIMB HA CTaH X MCUXIYHOTO 3JI0POB'S. 30B-
HIIIHI %K 00CTaBUHU Y CYCITUIBCTBI TAKOXK MAlOTh
BKITUBY M0 HA PIBEHB 1X MCUXIYHOTO 3/I0POB'SL.

MenuyHi palliBHAKY, sIKI HAJTAIOTh J10-
IIOMOTY OHKOJIOTIYHMM XBopuM [7, 19, 26] abo
MPAIOIOTH Y JIIKAPHIX HEB1IKIJIATHOT IOTIOMOTH
[17, 27] minaaroThest BETMKOMY PH3HKY CTpecy
Ha poO0YOMY MICIIi, IKHIA TIPOSIBIISIETHCS IT1/IBH-
[ICHUM CTaHOM TPUBOXKHOCTI. B 11e#i e "ac Bo-
€HHI 1oAii B YKpaiHi y MoeAHaHH] 3 cCriennikoro
YMOB TIpalli CepeIHiX MEeMYHUX MPAI[iBHUKIB JTi-
KapHI eKCTPEHOT METMYHOI TOTIOMOTH CIIPUSIITU
BUIIOMY PiBHIO X OCOOHMCTICHOI i CUTYaTHBHOI
TPUBOYKHOCTI y TIOPIBHSIHHI /IO XapaKTEPUCTHKA
PIBHIB TPUBOKHOCTI ME/ICECTPUHCHKOTO ITEPCOHA-
JTy OHKOJIOT1YHO1 JTiKapHi 3a Mexxamu Ykpainu [ 10].

IMpodecopom Cary Lynn Cooper Ta ciB-
aBTOpaMu BU3Ha4YeHO 4 dakTopu mpodeciitHoro

CTpecy, SKi MPOBOKYBAJIM BUCOKUH PiIBEHb HE3a-
JIOBOJIEHOCTI poOOTOIO Ta BiJICYTHICTH MCUXIY-
HOTO OJIaromoxy4dsi cepes JikapiB 3aralibHO1
NpakTUKW B AHIIII: 11e npodeciiiHi BUMOTH Ta
OYiIKYBaHHS TAIlI€HTIB, BIUTUB HA CIMEIHE )KUTTS,
NOCTIHHI BiBOJIIKaHHS Ha poOOTI Ta BAOMA, af-
MIHICTpYBaHHSI MEUYHOI TPAKTUKH [6].

Kpamia pobora Moke MOKpAITUTH CTaH
TICUXIYHOTO 3/10pOB's. besneuni, 3110poBi Ta 1HKII-
F03MBHI p0o00Yi MICISI HE JIMIIIE 3MIITHIOIOTh TICH-
Xi4He Ta Qi3udHe 370poB's, aJe i, UMOBIPHO, 3MEH-
IIYIOTh KUTBKICTB MPOTYIIiB, TOKPAIILYIOTh SKICTh
POOOTH Ta IPOTYKTUBHICTB, TiABUIILYIOTH MOPaJIb-
HHH JTyX Ta MOTHBALIIO IEPCOHAITY, & TAKOX MiHi-
Mi3yIOTh KOHQTIKTH MiX Koseramu. Komu mromm
MaroTh XOpOIIIe ICHXIYHE 37I0pOB's, BOHU KpaIe
CTIPABIISIIOTHCA 31 CTPECAMHU KUTTS, peasi3yloTh
BJIaCHI 37[I0HOCTI, T0OpEe HaBYAIOTHCSI 1 TIPALOIOTH,
a TaKoXX pOONATH aKTUBHHUN BHECOK Y PO3BUTOK
CBOTX 'pOMa/I. A KOJIU JIFOAW MAIOTh XOPOIIi YMOBU
nparli, IXHe IICUXIvHe 30POB'st 3axuIieHe [25].

BararomipHicTb B3aeMOZiT MiXK yMOBaMH
Tpatii, piBHEeM 0COOMCTOTO I0XO/Ty Ta HOTO PO3II0-
JIJTY 1 YMOBAMH KUTTS MiATBEPIKYETHCS PE3YITh-
TaTaMH OI[IHIOBAHHS BKJIMBOCTI IUX JIETEPMi-
HaHT. HailBUIMMy noka3HUKaMH BIUIMBY Ha CTaH
TICUXIYHOTO 3/7I0POB'SI 32 IAHUMH IIPOBEJICHOTO Ha-
MH ONHUTYBAaHHS MEIMYHHUX MPALliBHHUKIB, OKPIM
"3aoBoneHocTi ymoBamu niparti” 3,53+0,07 6anm,
BijiHECeHO "PiBeHb 0COOMCTOTrO JOXOMy Ta HOro
posmozin" 3,49+0,07 6amm 1 "3a10BOCHICTD KUT-
nosumu ymoBamu' 3,4140,08 6amu. OriiHka JTika-
PSIMU BIUTMBY 3aJI0BOJIEHOCTI YMOBaMH TIpalli Ha
CTaH IICUXIYHOTO 37I0POB's BUSIBUIIACH JJOCTOBIPHO
HaitHmwx4oro (3,19+0,13 6amm, p<0,05) y mopis-
HSHHI 3 JJaHUMH OITUTYBaHHS y TPyIHax PecroH-
IIEHTIB 3aJI€KHO Bl 3aliMaHOI HUMH ITOCAIH, a ca-
Me KepiBHUKaMH 3aKJIa/liB OXOPOHH 37I0pOB's, 1X
3aCTyITHUKAaMH YH 3aBiyBadyaMu BiIiieHs. Lle y
HIEBHI Mipi 3yMOBIICHO BiICYTHICTIO 200 5K Y MEH-
1IiH CTyTIeHI JIIKapsMH y POOOUOMY IPOLIEeCi PHA-
MaTH YIPaBIiHCHKI PIIICHHS.

Pozrisiiati yMOBM SKUTTS 1 TIpatti sIK 7Ba
OKPEMUX MOHSATTS NPAKTUYHO HEMOXKIIUBO [3].
JKutnoBi yMOBH BiZIIrpatoOTh 3HAYHY POITh Y GOp-
MyBaHHI 3[0pOB'st HACENIEHHS1, 0COOIMBO TSI TIPE/I-
CTaBHMKIB IEBHUX JIEMOTpa(igHMX 1 COLIAIBHO-
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exkoHoMiuHuX rpym. Lle 3arazom morpedye Bif
JIeprKaBU Ta TPOMaJI 3aCTOCYBAHHS KOMILIEKCHOTO
T IXOTY LIOI0 BEICHHS ITOTITHKH Y cepi OXOPOHU
37I0pOB's, sIKa, MO-TIEPIIIE, MAE CTATH HEBIT €MHOIO
YaCTHHOIO TPOTPaM PO3BUTKY KpaiHH 3arajiom
(rpomajn), mo-Apyre, 3arodiraTiMe BUHUKHEHHIO
XBOPOO, TAT0YM 3MOT'Y MaTy BUILMIA PIBEHb KHUTTS
Ta Kpaii )UTIoBi yMoBH [18].

Cdopmopana Medrano LA, Trogolo MA.
MOJIEITh IIIOJI0 IICUXOIOTTYHOTO JIUCTAHIIIFOBAHHS
BiJl pOOOTH MPUITYCKAE, 110 MPAI[IBHUKH, IIBU/I-
111€ 3a BCe, OY/IyTh OUIBII 33I0BOJICHI CBOIM KHT-
TSIM, KOJIM BOHHU: (2) MarOTh BUCOKUI piBeHB Oa-
rONOIyY4sl, IOB'I3aHOTO 3 poOOTOIO (TOOTO BU-
COKHIi PiBEHb 3aIy4E€HOCTI Ta HU3bKHUI PiBEHb
BUTOpaHH:); (0) HU3bKUI piBeHb KOHQIIKTY MK
po06oTOIO Ta CiM'€r0; (B) MalOTh BUCOKI pECYpCH
poOoTH (HampuKIIaa, pi3HOMaHITHICTh HABUYOK,
3HAYYIIICTh 3aBJaHb, aBTOHOMIIO, COIlaJIbHY
MIATPUMKY ), SIK1 JIO3BOJISTFOTH CITPABIISITUCS 3 BU-
MOTJIMBHMHM acCTHeKTaMHU POOOTH Ta JAIOTh Bif-
9yTTs1 0COOMCTOTO 3POCTAHHS Ta KOMIIETEHTHOC-
Ti; (T) MarOTh OUTBIIIE MOXJIUBOCTEH PO3CIadu-
THUCS Ta BIIMTOYUTH, TICHXOJIOTI9HO BiJICTOPOHUB-
IIKCH BiJl pOOOTH B 1o3apo0oumii vac; (1) gac-
TilIe 3aiiMaroThCs MPUEMHUMHU Ta PO3Ciadiro-
IOYMMH BHUJIAMU JTISUTHHOCTI Y BUTbHUH Uac.

Mopnens nepenbayae, o Juie 61aromno-
Jy4ds, TIOB'si3aHe 3 POOOTOI0, Ma€ IPSIMUH BILUIUB
Ha 3aJ0BOJICHICTD YKUTTSAM, TOM1 SIK 1HIIN 3MiHHI
MaroTh OITOCEPEIKOBAHUI BILIMB Yepe3 BILTUB Ha
Onaromoyyus mpariBHUKiB [15].

B opranizaiisix MOKHa 3aXUCTUTH TICH-

Xi4HE 3/I0pOB'sl MpaIiBHUKIB, aKTUBHO 330X0-
YyIOYH MICUXOJIOTIYHY BiJICTOPOHEHICTh Bifl pO-
00TH Ta JOMOMararouu KepyBaTH B3a€MOIIEI0
M pOOOTOIO Ta CiM'€10: TICHXOJIOTIYHA BiJICTO-
POHEHICTH BiJ] pOOOTH IMO3UTUBHO KOPEITIOE 13 3a-
JoBoJeHICTIO XKUTTsAM (1=0,24, p<0,001) [14].
Bcranosnenuii y Hamomy J0CIiKeHHI
KOPEJSIIHUI 3B'S130K 33/I0BOJIEHICTIO yMOBAMHU
mpami Ta )XKUTIOBUMH YMOBaMH MiATBEPIKYE
BHUCHOBKH JIOCITITHUKIB TTPO BaXKIIMBICTh BILTUBY
[IUX IETEPMIHAHT Ha CTaH IICUXIYHOTO 3I0POB'SI.
OrmiHIOBaHHS Ta MIATPUMKA ICUXITHOTO 370POB'SI
MEIUYHOTO MEPCOHAITY € BaXKJINBUM €JIEMEHTOM
CHUCTEMHU I'POMAJICHKOTO 3/10pOB's epxkau [11].

BucHoBku

PoGora 3aiiMae nieHTpagbHE Miclle B KHUTTI JI0-
poCIIOro HaceleHHs, pobode K CepeaoBHINe
BITMBAE HA CTaH iX MCUXIYHOTO 370poB's. Crie-
udika yMOB IMpari MEAMYHOTO TIEPCOHAITY BH-
CTyIa€ BaXXJIUBOIO JIETEPMIHAHTOIO BILIMBY Ha
CTaH X MCUXIYHOTO 3/I0POB'S Ta Mae MPSIMUN
BIUTMB Ha 33JI0BOJICHICTH JKUTTSM, 11O B CBOIO
Yepry CIpUATUME MOKPAIIEHHIO SIKOCTI Ta Mpo-
JYKTHBHOCTI poOOTH, TiBUIIICHHIO MOTHUBAIIIT
nepconany. [lifTpuMKa MCUXIYHOTO 3JI0POB'S
MEIUYHOTO MEPCOHAITY € BaKIIMBOIO YaCTUHOIO
3MIIIHEHHS TPOMAJICEKOi OXOPOHU 37I0POB'SL.

Konghnikm inmepecie siocymmniii.
@Dinancyeanns NOCITIHKEHHS BiAOyBalloch y
MCIKaX HAyKOBHX IIOCJ'IiI[)KGHI) Y HaBYaJbHUX
3aKJajaax.

SATISFACTION WITH WORKING CONDITIONS AND MENTAL HEALTH
OF HEALTHCARE WORKERS ACCORDING TO THEIR SELF-ASSESSMENT

Introduction
All individuals in employment are entitled to the
fundamental right to achieve the highest
attainable standard of mental health in the
workplace, regardless of their type of occupation.
Globally, advancements in technology,
globalization, demographic transitions,
emergencies, and climate change are reshaping
work environments and methodologies. The
COVID-19 pandemic, in particular, has disrupted
labor markets and accelerated transformations,

notably in remote work, e-commerce, and
automation. While some occupations have been
lost and others created, almost all aspects of work
have undergone significant change. These shifts
have introduced new stressors and intensified
existing work-related challenges, adversely
affecting employees' mental health [23].

In Ukraine, the impact on the state of
mental health of the population has changed
significantly since the beginning of the war [16].
This fact and the specifics of the work of
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Table 1
Qualitative characteristics of respondents in groups according to their position(abs./%)
Position held
Head of a Deputy head df;l Trc:;faltlltl:)f
Criteria healthcare | of a healthcare alilealthcare Doctor Total
facility facility .. (139 people) | (389 people)
69 people) | (106 people) facility
(75 people)
Men 33 24,62%) | 46 (34,33%) | 20(1493%) | 35(26,12%) | 134(34,45%)
Women 36 (14,12%) | 60(23,53%) | 55(21,57%) | 104 (40,78%) | 255(65,55%)
Place of work
Multidisciplinary healthcare facility 18 (12,08%) | 39(26,17%) | 33 (2215%) | 59(39,60%) | 149(38,30%)
Specialized healthcare facility 11(15,49%) | 17(23.9%%) | 14(1972%) | 29 (40,85%) | 71(18.25%)
Primary healthcare center, outpatient clinic | 16 (22,54%) 18 (25,35%) 17 (23,94%) | 20 (28,17%) | 71 (18,25%)
Other healthcare facilities 24 (24,49%) | 32(32,65%) | 11(1123%) | 31 3L63%) | 98 (25,20%)
Length of service
Up to 11 years old 16 (18,60%) | 21 242%) | 9(1047%) | 40(46,51%) | 86 (22,11%)
11-20 years old 20 (1626%) | 33(26,8%) | 23(1870%) | 47(3821%) | 123(31,62%)
More than 20 years 33(1833%) | 52(28,99%) | 43(23,89%) | 52(28,89%) | 180(46,27%)

healthcare professionals in terms of participation
in the organization and provision of medical care
to the population contribute to increased stress
among healthcare workers [5, 20].

The study aims to investigate the impact
of working conditions on the mental health of
healthcare workers according to their self-
assessments.

Materials and Methods

To fulfil the research objectives, data were collected
from a survey of 389 healthcare professionals using
a custom-designed questionnaire. The survey
assessed 15 personal determinants impacting
mental health, including working conditions,
living arrangements, and income distribution.
Both quantitative and qualitative analytical
methods were applied to analyze the results.
Statistical computations were performed using
R software, licensed under the GNU General
Public License. The significance of differences
between group means was evaluated using the
unpaired Student's t-test, while Spearman's
correlation coefficient was employed to
determine relationships between variables.

Results

Three hundred eighty-nine healthcare professionals
participated in the online survey. The qualitative
characteristics of the respondents are presented in
Table 1. The following personal determinants of
influence on mental health were proposed for

assessment: satisfaction with living and working
conditions, employment (or unemployment), the
importance of education, race and ethnicity,
religion, and traditions, personal income and its
distribution, lifestyle, smoking and food quality,
alcohol and drug use, influence of the process and
level of education, genetic predisposition, and
sexual life.

The survey results identified three
assessment levels of these determinants' impact on
mental health. The first group, with the highest rates
of influence, includes "Satisfaction with working
conditions" (3.53+0.07 points), "Level of personal
income and its distribution" (3.49+0.07 points),
"Satisfaction with housing conditions" (3.41+0.08
points), "Lifestyle" (3.37+0.08 points) and "Food
quality" (3.34+0.07 points) (Table 2). The group
with the least influential determinants was:
"Genetic predisposition" 2.10+£0.09 points,
"Alcohol consumption" 1.92+0.09 points,
"Smoking" 1.76+0.10 points, "Race and ethnicity"
1.5940.08 points, and "Druguse" 1.58+0.10 points.

Given that satisfaction with working
conditions has the greatest impact on the mental
health of healthcare workers, we analyzed the
respondents' answers depending on their status,
namely gender, length of service in the healthcare
system, and position (Fig. 1).

There is no significant difference in the
assessment of satisfaction with working conditions
by gender.

As for the assessment of the impact of
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Table 2

Indicators for assessing the impact of the main personal determinants identified by healthcare workers on mental
health depending on gender, length of service in the health care system and position (in points, P+m) and the results
of their comparison (t and p)

Quality of | Satisfaction | Satisfaction The impact of
Criteria def;_r;(.:;l:il ts Tzlfelg:y food with living | with working personal income
products | conditions conditions and its distribution
Together - 3.37+0.08 | 3.34+0.07 | 3.41+0.08 3.53+0.07 3.49+0.07
Men. 3.1640.13 | 3.09+0.11 | 3.26+0.12 3.46+0.11 3.2840.12
Gender Women 3.4740.10 | 3.47+0.09 | 3.49+0.10 3.57+0.09 3.60+0.09
t=1.93 =2.55 t=1.39 t=0.74 t=2.17555
p=0.03 p=0.01 p=0.08 p=0.23 p=0.02
0-10years / 1 3.7240.15 | 3.50+0.14 | 3.72+0.14 3.69+0.15 3.66+0.15
11-20 years /2 3.4140.14 | 3.3140.12 | 3.58£0.13 3.62+0.12 3.4740.12
More than 20 years / 3 3.1640.12 | 3.28+0.11 | 3.15+0.13 3.39+0.11 3.42+0.11
t 12=1.48 | t12=100 | t1/2=0.76 t 1/2=0.36 t1/2=1.00
Length of service p1/2=0.07 | p1/2=0.16 | pl/2=0.22 p1/2=0.36 p1/2=0.16
t 13277 | t1/3=120 | t1/3=2.76 t 1/3=1.52 t1/3=1.26
p1/3=0.003 | p1/3=0.12 | p1/3=0.003 p1/3=0.06 p1/3=0.10
t2/3=1.38 | t2/3=0.19 | t2/3=2.29 t 2/3=1.32 t2/3=0.30
p2/3=0.08 | p2/3=043 | p2/3=0.01 p2/3=0.09 p2/3=0.38
Head ofhealth care facility/ 1 [ 3.5140.17 | 3.4140.14 | 3.65+0.17 3.84+0.16 3.5140.16
Deputy head/ 2 3.6540.12 | 3.33+0.12 | 3.58£0.13 3.60+0.13 3.50+0.13
Head ofthe department / 3 3.3940.19 | 3.44+0.18 | 3.65£0.18 3.76+0.15 3.7540.17
Doctor /4 3.0640.14 | 3.25+0.13 | 3.03+0.14 3.19+0.13 3.3440.13
t 1/2=1.17
p1/2=0.12
t 1/3=0.36
e pl/3=0.36
Position held {14293
p1/4=0.002
t2/3=0.79
p2/3=0.21
t 2/42.18
p2/4=0.015
t 3/4=2.65
p3/4=0.004

respondents' satisfaction with working conditions
depending on their length of service in the
healthcare system, a lower level of impact was
noted by specialists with more than 20 years of
work experience (3.39+0.11 points) than by those

with lesser work experience (3.62+0.12 and
3.69+0.15).

Managers of healthcare facilities gave the
highest assessment of this determinant
(3.84+0.16 points). At the same time, the group

Satisfaction with living conditions

3,49£0,10

The impact of personal income and its
distribution 3,60%0,09

' \ N - /
women | s 2 3,57+0,09
%8
=
Ié Fs {
men ﬁ -E
@ g 3,4620,11
L]
i \
" Satisfaction with living conditions | [" The impact of personal income and its |
3,26%0,12 i distribution 3,28%0,12
3,40 3,42 3,44 3,46 3,48 3,50 3,52 3,54 3,56 3,58
points
Fig. 1

Results of the survey of healthcare workers on satisfaction with their work, satisfaction with living conditions, and
personal income and its distribution by gender
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of doctors rated it the lowest (3.19+0.13 points),
and this was significantly lower than the results
of the survey in other groups of respondents,
depending on their position (p<0.05).

In all groups of respondents, there was a
positive correlation between respondents'
assessments of the impact of "Satisfaction with
working conditions" on their mental health and
their satisfaction with living conditions, the level
of influence of personal income and its
distribution, and lifestyle assessment (Table 3).

Satisfaction with working conditions is
significantly associated with the level of personal
income and its distribution, as well as satisfaction
with housing conditions. There is a significant
correlation between satisfaction with working
conditions and housing conditions among the
female respondents (r=0.81, p<0.001). A moderate
positive correlation was found between satisfaction
with working conditions and personal income
(r=0.60, p<0.001) and satisfaction with their
housing conditions (r=0.61, p<0.001) among male
respondents. Also, such a moderate correlation was
observed among the female respondents regarding
job satisfaction and the level of personal income
and its distribution (r=0.62, p<0.001).

Discussion

Work is central to adults' lives; it provides income
and a way to meet material needs, imposes a time
structure, enables social relationships, and provides
status, a sense of self-realization, and identity [8].

Among the personal determinants of the
impact on mental health, our respondents
emphasized the importance of such a determinant
as satisfaction with a person's work. The same
statement was obtained in studies by other
authors [4, 12]. Unfavorable working conditions
lead to poor mental health.

The work environment is a vital and ideal
context for promoting mental health [9]. Strong
evidence links job design, specific working
conditions, and the larger workplace culture to
employee mental health and productivity [2].
Working with high workloads, time pressure, and
low levels of autonomy and authority increases
stress and the risk of developing or worsening
mental health disorders. Lack of social support
or friends at work can also contribute to poor
mental health. When employees perceive that
their compensation is not commensurate with the
effort they put into their work, the risk of poor
mental health increases. Perceptions of fair
processes and justice in the workplace - including
fairness of evaluation, involvement in decision-
making, and respectful treatment by managers -
also affect mental health [24].

According to Elizabeth Almer and Steven
E. Kaplan [1], employees with standardized
working hours cannot structure their working day
to fit their personal needs and balance work and
family demands. Consequently, they are more
likely to experience work-family conflicts and
professional burnout.

Table 3

The correlation coefficient of healthcare workers' assessment of the impact on the mental health of the determinant
"Satisfaction with working conditions" with specific personal determinants, depending on the length of service in the

healthcare system and position (r and p)

Satisfaction with working conditions
Criteria Sa'tisfa'ct'ion The imp'act of )

with living personal income Lifestyle

conditions | and its distribution
Length of service
0-10 years r=0,72* =0,61* r=0,65*
11-20 years old r=0,80* =0,65* r=0,56*
More than 20 years r=0,74* =0,59* r=0,62%*
Position held
Head of the healthcare facility r=0,85* =0,65* r=0,78*
Deputy head of the department r=0,75%* =0,50* r=0,64*
Head of the department r=0,71* =0,60* r=0,67*
Doctor r=0,72* =0,65* r=0,50*
*p<0,001
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Deteriorating working conditions increase
the burden on middle-aged workers' health and,
in particular, affect their anxiety. In addition,
high-quality workplaces, combined with several
favorable conditions, could alleviate the main
burden on workers' health [21].

The importance of working conditions in
middle age (40 to 55 years) for the mental health
of older men and women in retirement was
pointed out by Morten Wahrendorf and co-
authors [22]. It has been shown that men and
women who experienced psychosocial stress at
work or held low professional positions in middle
age were significantly more likely to have high
symptoms of depression in retirement. In
addition, men with unstable work careers and
involuntary job loss were more likely to report
significant depression symptoms in later life.
These associations remain significant when
controlling for workers' health and social status
across the lifespan and support the assumption
that the mental health of retirees who
experienced poor working conditions in middle
age is compromised.

Many people now have to or want to work
longer hours due to increased life expectancy. In
some countries, the legal retirement age prevents
older people from having free access to the labor
market. Retirement from work can have a
negative impact on the mental health of older
people. The global financial crisis has forced
some countries to raise the retirement age, but
the public health implications must be studied.
While allowing older people free access to the
labor market can have important health benefits,
flexible retirement strategies are required in order
to ensure that any national policy to raise the
legal retirement age does not increase health and
social inequalities among older people. If the
retirement age is raised to reduce the pressure on
social security budgets, then both governments and
the private sector will need to ensure that working
conditions are improved [13].

External circumstances in society have
an important impact on the level of anxiety
among healthcare staff, exacerbating the
specifics of their working conditions. The work

of healthcare professionals is specific in terms
of'its characteristics and impact on their mental
health. External circumstances in society also
have an important impact on their mental health.
Healthcare workers who provide care to cancer
patients [7, 19, 26] or work in emergency
hospitals [17, 27] are at high risk of workplace
stress, which is manifested by an increased state
of anxiety. At the same time, military events in
Ukraine, combined with the specifics of the
working conditions of emergency hospital
nurses, contributed to a higher level of their
personal and situational anxiety compared to the
characteristics of anxiety levels of nursing staff
in an oncology hospital outside Ukraine [10].

Professor Cary Lynn Cooper and co-
authors have identified four factors of
occupational stress that provoked high levels of
job dissatisfaction and lack of mental well-being
among general practitioners in England:
professional demands and expectations of
patients, impact on family life, constant
distractions at work and home, and medical
practice administration [6].

A better job can improve mental health.
Safe, healthy, and inclusive workplaces not only
promote mental and physical health but are also
likely to reduce absenteeism, improve work
quality and productivity, boost staff morale and
motivation, and minimize conflicts between
colleagues. When people have good mental
health, they are better able to cope with the
stresses of life, realize their potential, perform
well in school and work, and contribute actively
to their communities. And when people have
good working conditions, their mental health is
protected [25].

The multidimensional interaction
between working conditions, level of personal
income and its distribution, and living conditions
is confirmed by the results of assessing the
importance of these determinants. The highest
indicators of influence on mental health,
according to our survey of medical workers, in
addition to "Satisfaction with working
conditions" (3.53+0.07 points), are "Level of
personal income and its distribution" (3.49+0.07
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points) and "Satisfaction with living conditions"
(3.41+0.08 points). Physicians' assessment of the
impact of satisfaction with working conditions
on mental health was significantly lower
(3.194£0.13 points, p<0.05) compared to the
survey data in groups of respondents depending
on their position, namely heads of healthcare
facilities, their deputies, or heads of departments.
This is to some extent due to the absence or lesser
degree of managerial decision-making by
doctors in their work process.

It is almost impossible to consider living
and working conditions as two separate concepts
[3]. Living conditions play a significant role in
shaping the health of the population, especially
for representatives of certain demographic and
socioeconomic groups. This generally requires
the state and communities to apply an integrated
approach to health policy, which, firstly, should
become an integral part of the country's
(community's) development programs, and
secondly, will prevent the occurrence of diseases,
allowing for a higher standard of living and better
living conditions. [18].

Formulated by Medrano LA, Trogolo
MA. The model of psychological distancing from
work suggests that employees are likely to be
more satisfied with their lives when they (a) have
high levels of work-related well-being (i.e., high
levels of engagement and low levels of burnout);
(b) have low levels of work-family conflict; (¢)
have high job resources (e.g., skill diversity, task
meaningfulness, autonomy, social support) that
allow them to cope with the demanding aspects
of their jobs and provide a sense of personal growth
and competence; (d) have more opportunities to
relax and unwind by psychologically detaching
from work outside of work; and (e) are more
likely to engage in enjoyable and relaxing
activities in their free time. The model suggests
that only work-related well-being has a direct
impact on life satisfaction, while other variables
have an indirect impact through their influence
on employee well-being [15].

Organizations can protect employees'
mental health by actively encouraging
psychological detachment from work and helping

to manage work-family interactions: psychological
detachment from work is positively correlated with
life satisfaction (r=0.24, p<0.001) [14].

The correlation between satisfaction with
working conditions and housing conditions
established in our study confirms researchers'
findings about the importance of the impact of
these determinants on mental health.
Assessment and support of mental health of
medical staff is an essential element of the public
health system of the state [11].

Conclusions

The findings underscore that working conditions
significantly affect the mental health of healthcare
professionals, with direct implications for their life
satisfaction, motivation, and productivity. These
insights highlight the critical need for targeted
interventions to support mental health as a
fundamental component of public health systems.
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Pedepar

Y emammi npedcmaeneni pezyromamu 00CAiOHCeHHS
MOpghonoiunux, peHmeeHON0IYHUX Ma IeKMUHO2ICIO-
XIMIYHUX XAPAKMepucmuk KiCmKo80-KepamiiHo2o peze-
Hepamy nicis MmpaHcniaHmayii HamypaibHO20 KONA2eHy
Y NOEOHAHHI 3 TIHKOMIYUHOM 6 eKCNePUMEHMATIbHULL Oe-
Gexm HUICHLOI Weleny KPOoIuKa.

Merta. Busuumu y excnepumenmi OUHAMIKY 3MIH Y Kicmyi
HUICHBOT Wenenu nicis it mpasmamuiHo20 YUKOOICEeHHS!
i3 HACMYNHUM 3aMIWeHHAM OepeKmyoCcmeoniacmuiHum
Mamepianom Ha 0CHOGI HAMYPATLHO20 KONA2EHY Y NOEO0-
HAHMHI 3 TTHKOMIYUHOM.

Marepiaau i Mmetomu. /[ocniou eukonano na 45 kpoau-
Kax-camysax eikom 6-7mic, macoro 2,5-3,0 xe. 20 meapun
CMaHo8unU KOHMPOnvHY epyny, 20 - ekcnepumeHmanvHy.
e 5 inmaxmuux meaputn Oyi0 6UKOPUCMAHO O GUG-
YeHHSI HOPMATLHOI CIMPYKMYpU KiCIMKOBOI MKaAHUHU 00-

CRLOAHCYBAHOT OLIAHKU HUMNCHbOT wienenu. Jlo KOoHmponbHOT

2pynu Yty meapunu 3 0epekmom Kicmko8oi mxanu-
HU, AKUU 3a2010846¢s1 Ni0 Kpos'snum 32ycmkom. Excne-

Abstract

This article presents the research results of the
morphological, radiological, and lectin-histochemical
characteristics of bone-ceramic regenerate after the
transplantation of natural collagen combined with
lincomycin into an experimental defect in the rabbit
mandible.

Aim. 7o study in an experiment the dynamics of changes
in the mandible bone after its traumatic injury with
subsequent replacement of the defect with an osteoplastic
material based on natural collagen in combination with
lincomycin.

Materials and Methods. Experiments were conducted
on 45 male rabbits aged 6-7 months, weighing 2.5-3.0
kg. 20 animals constituted the control group, and 20 the
experimental group. Another 5 intact animals were used
to study the normal structure of the bone tissue of the
studied area of the mandible. The control group included
animals with a bone tissue defect that healed under a
blood clot. The experimental group consisted of rabbits
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PUMEHMANLHY 2PYRY CKAAOAAU KPOIUKU, Y AKUX KICIKO-
8UIL OeheKm 3an06HI0BAIU HAMYPATIbHUM KOJIA2EHOM 3 00~
HOYACHUM 6HYMPIUHbOM S13068UM 66e0eHHAM JIIHKOMIYUHY
y 003i 12me/ke macu meapunu 1 pasz na 000y, 6npodosoic
6 0i6 (Kon-K-JI). Konmpoie nocmmpagmamuyunozo cma-
HY KICIMKOGOI MKaHUHU 6 OLISIHYL Oehexmy 30TCHIO8ANU
6npo0oec 84 0i6. Ceped memooux 6yiu GUKOPUCIIAH:
MOOEN0BAHHS KICMK08020 OedeKkmy, OYiHKa MAaKpo-
CMpPYKmypu wjejien, peHmeeno2pagiune 00CuiONCeHH s,
paoiogizioepapiune 00CiONCEHH, GUGUEHHSL MIKPONpe-
napamis winighie Kicmku ma J1eKmuHO2ICMOXIMIUHI 00-
CLOJHCeHH s 3PI3I6 0eKANbYUHOBAHOT KICIKU.
PesyabTar it 00roBopennsi. /Jocriodcents Mmakpocmpy-
KMypu eKCnepumMenmanbHo20 Kicmkoso2o 0eqhexknty Hudic-
HbOI Wenenu Nicisa IMIIAGHMAayii HAamypaibHO20 KONA2eH)
y NOEOHAHHI 3 JIHKOMIYUHOM O0360JIUNLO GUAGUMU YUC-
JIeHHI pe2eHepayiini 3MiHU, Wo 8I00Y8ANUCs NIC/s HaHe-
CEeHHs MpasmMu ma KOpenosanu 3 OaHUMU PeHmeeHoepa-
@iunoeo, padiosiziocpagiunoco docnioxncerts. Busuenns
MiKponpenapamis winighie Kicmku 003601UI0 6CMAHOBU-
mu ¢hazosuil xapaxmep OUHAMIKU OOCIIONCYBAHUX pe2e-
HepamusHux 3MIiH ma CKAd0 pezeHepamy.

BucHoBkM. Bemanosneno, wo 6 excnepumeHmanvuii
2PYni MeapuH, y AKUX NIACMUKY 0e@eKny npogoouu 3
s3acmocyeannam ocmeoniacmuynozo mamepiany Kon-K
3 00OHOUACHUM NPOPINAKMUYHUM 668€0eHHAM JIIHKOMIYUHY
Ha paHHIX emanax 00Caidy NO3UMUEHO GNIUBAILO HA Ne-
pebie 3ananvro2o npoyecy 3 HACMYRHUM HOBOYMBOPEH-
HAM KICMKOBOI MKAHUHU.

Beryn

[TuranHs MOMIYKY HIISAXiB ONTUMI3allii epediry
pereHepaitii MoCTTpaBMaTU4HOI KiCTKH €, Ha ChO-
TOJIHIILITHIN JIEHB, TyKe akTyalbHUM. [IpiopureT-
HUM HaIpsIMKOM Y ITbOMY € TOIITYK €(h)eKTUBHUX
METO/IiB MPHUIIBHU/IIICHHS 3arOIOBaHHS KiCTOK,
YHUKHEHHS PI3HOMaHITHUX YCKJIAIHEHb. bepyun
JI0 YBaru pUPOJIHY 3/1aTHICTh KiICTKOBOI TKAHU-
HU JIO pereHepallii BAHUKHEHHS TaKUX CTaHiB 5K
OoOMmMpPHI MOCTTpaBMAaTHUHI J1e(PEeKTH KiCTKH,
0c00MMBO 1H()IKOBaHi, 3HAYHO MOTIPIIYIOTh TEM-
M peTeHepallii Ta BUKJIMKAIOTh PSJ] YCKIIIHEHb,
SIK1 3HAYHO MOTIPIIYIOTh TOBHE PEMOJICITIOBAHHS
[1,2]. VY Takux BHUIagKax HEOOXiIHE XipypriyHe
BTPYYaHHS 13 3aCTOCYBaHHSIM CUHTETUYHUX OC-
TEOTUTACTUYHHUX MaTepiajiiB, 4acTo 30araueHux
aHTHOaKkTepiambHUMHU KoMorneHTamu [3]. Kict-
Ka - [Ie MI[UThHA, HAIMBTBEP/A, MOPUCTA, Kallb-
1u(iKoBaHa CIIOTyYHA TKAHWHA, KA CKJIAIA€Th-
Cs1 3 IIJTbHOT OpTaHivyHOI MaTPHIIi Ta HEOPTaHiu-
HOT MiHEpaJIbHOT CKJIaT0BOI. MexaHI4Hi BIacTH-
BOCTI Marepiajly Ha MpsMy 3ajearb Bijl HOro

where the bone defect was filled with natural collagen,
with simultaneous intramuscular injection of Lincomycin
at a dose of 12 mg/kg of animal weight once daily for 6
days (Col-C-L). Post-traumatic bone tissue status within
the defect area was monitored for 84 days. The following
methods were employed: bone defect modeling, assessment
of jaw macrostructure, radiographic examination,
radiovisiography, examination of bone sections under a
microscope, and lectin-histochemical analysis of decalcified
bone sections.

Results and Discussion. Examination of the macrostructure
of the experimental bone defect in the rabbit mandible after
implantation of natural collagen in combination with
lincomycin revealed numerous regenerative changes that
occurred after the injury and correlated with the data of
radiographic and radiovisiographic examinations.
Microscopic examination of bone sections allowed us to
establish the phased nature of the dynamics of the studied
regenerative changes and the composition of the regenerate.
Conclusions. /t was established that in the experimental
group of animals where defect repair was performed using
Col-C osteoplastic material with simultaneous
prophylactic administration of Lincomycin in the early
stages of the experiment, it positively affected the course
of the inflammatory process, followed by the formation
of new bone tissue.

CKJIQIy Ta CTPYKTypH [3], a TakoX BiJ opraHi-
3aIii Ik OpraHiuHUX CKIAJHHKIB [4], Tak 1 He-
OpraHiYHUX KOMIIOHEHTIB, IEPEBAYKHO T'1JPOKCH-
armaTHTiB, Kanbllito, Ta Boaw. Komaren I Tumy cra-
HOBUTH 90% OpraHiyHUX KOMITIOHEHTIB ii 1mo3a-
KIIITHHHOTO MaTPHKCY, YTBOPIOE CTPYKTYPY IO-
TpiiiHOi cmipai, mo 3abe3neuye CTPyKTypHY
miATPUMKY [5], a Takok Mae 4yaoBy Oiocymic-
HICTh, KJIITHHHY aJIr€31f0 Ta OCTEOIPOBITHICTS [
6-9 ]. IlpoTe, KonareH Mae NeBHI HEJOTIKH, TaKi
SIK HI3bKa MEXaHI9Ha MiITHICTh, IIIBHJIKE 010p03-
KJIaJIaHHS Ta BiJICYTHICTh OCTE€OIHyKTUBHOCTI,
II0 CYTTEBO MEPEUIKO/KAE HOTO MHUPOKOMY 3a-
CTOCYBaHHIO B KJIHIYHIH npakTui. [6, 7, 10 ].
Ki11040BO10 BIaCTUBICTIO KOJAreHy, sika J103BO-
Jsi€ oMy (hOopMyBaTH MOTPIHHY CITipajb, € MO0-
BroproBanuii Tpuruiet Gly-XY B anbga-naHio-
rax [11, 12]. HanokpucTanau TiIpoKCHAaNaTuTy,
II0 BiJKJIaJAI0ThCSI OCTeo0IacTaMm Ha KoJjiare-
HOBI (hiOpMIIH, YTBOPIOIOTH HEOPTAHIYHY Ta Op-
raniuny ¢asu KictkoBoi mMarputi [13]. st ye-
MIIIHOTO 3aMileHHs KiCTKOBOI TKAaHWHU Ta 3a-
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Oe3mnedyeHHs1 HeOOXiAHOT BacKysipu3anii Mare-
pianu Ha OCHOBI KoJareHy morpeOyroTh MOIu-
¢ikarii, sika moyisTrae B CTBOPEHHI KOMOIHAIIH
KOJIareHy 3 iHIIMMU 010aKTUBHUMH PEYOBUHAMH.
[TepcrieKTUBHUM € TIO€HAHHS KOJIAreHy i JIiKap-
CBKHUX 3aC001B , HAIIPUKJIA]], aHTUO10TUKIB, & BU-
Oip MaTepiany aJs KiCTKOBOI IJIACTHKH 3ae-
KHTD BiJl 0aratbox akTopiB, TAKUX SK TOCTYTI-
HICTB, po3Mip AedexTy, OioMeXaHIYHI BJIACTH-
BOCTI, IPOCTOTa OOPOOKH, BapTiCTh, €TUYHI ac-
MIEKTH, 010JIOT1YHI BIACTHBOCTI T4 MOYJIHBI YCK-
nagHeHHs [14].

MarepiaJ i MmeToau
TBaprHaM KOHTPOJIBHOI Ta EKCIIEPUMEHTAIIBHOT
TPYII IiJT 3aTaTbHUM 3HEUYJICHSIM, [IUITXOM BHYT-
pIIIHBOOYEPEBUHOTO BBeNEeHHS TiomeHaty
("bpodapma", Ykpaina), 3 po3paxyHKy 25 MI/Kr
MacH Tijla TBApUHU Ha piBHI 0e33y001 AUIHKA
KOMipKOBOi YaCTWHU HIKHBOT IIEJIETH 32 JI0TI0-
MOTOIO CTOMATOJIOT1YHOTO 6OPa HAHOCHIIH KiCT-
KOPYHHIBHY TPaBMy Yy BUIJISIII IIAXTH TITHOWHOIO
4 MM Ta HIMPUHOIO 3 MM.

J10 KOHTPOJIBHOT TPYITH yBIHIILIA TBApH-
HU 3 1e(DeKTOM KiCTKOBOI TKAHHHH, KU 3aro-
IOBABCS i1 KPOB'STHUM 3rycTKOM. Exciepumen-
TaJbHY TPYIY CKJIAJali KPOIUKH, Y SIKUX KICT-
KOBUH JIe(PEeKT 3aMOBHIOBAIN HATYyPaJIbHUM KO-
nareHoM Collacone ("Botiss dental", Germany),
Kon-K, 3 ogHoyacHUM JOM'SI30BUM BBEACHHSIM
Jlinkominuny (Kon-K-JI) y mo3i 12 mr/kr macu
TBapuHH | pa3 Ha 100y, Briponosx 6 ni6. Jlane
TIOETHAHHS MA€ Psifl TIepeBar, siki popMyroThest Ha
OCHOBI CyMICHOCTI IIMX JBOX IpEMapariB Ta I10-
3UTUBHHX XapakTepucTuk koxkHoro. Collacone
crpusie (HOpMyBaHHIO KPOB'STHOTO 3TyCTKa 3 Ha-
CTYITHOIO peopraHizaiiero Horo y HampsiMKy
(hopMyBaHHS MaTpPUII AJIs1 yTBOPEHHS KiCTKOBOI
TKaHUHU. BUTIyCKa€eThCs y BUIIISII KOJTAar€HOBO-
ro KOHYCY 1 HIMPOKO BUKOPHCTOBYETHCS B iM-
TUIAHTOJIOT 11, TAPaAOHTOJIOT 1, IETETIO-TUIIEBIX
1HBa315IX: 3aITOBHEHHS MOCTEKCTPAKIIIIHOTO JIe-
(heKTy KOMIpKOBOTO MapOCTKy 3 METOIO KOHTPO-
JIFO KPOBOTEY1, TEMOCTA3 B IUISHIII TIPOBEICHHS
6iomcii, mpy HE00'€MHHX YIIKO/DKEHHSIX CIIN30-
BOi POTOBO1 MOPOKHUHH, @ TAKOXK IIPU BUKOHAHHI
3aKkpHUTOro cuHyc-mdrunry. [Ipu iforo moeanan-

Hi 3 JIIHKOMIITTHOM 3MEHIIYETHCS PU3UK BUHHK-
HEeHHS Micsionepaniitnoi 6akrepianpHoi iH(ek-
1111 Ta M ABUIIYETHCS AKTUBHICTh HEOOCTEOTCHE-
3y [15]. CriiikicTe GakTepiil 10 TIHKOMIIIUHY
PO3BUBAETHCA HAATO MOBLIBHO. OKpIM 1BOTO,
BPAXOBYIOUU HIMPOKHNA CIIEKTP MiKpO(IOpH po-
TOBOT MMOPOKHUHM, JIIHKOMIIIMH JETIOHYETHCS B
KIiCTKOBIM TKaHWHI, YUM YUHHUTH TIEPMAHEHTHY
anTHOaKTepianbHy nito [ 16]. B 060X rpymax exc-
NePUMEHTAIBHUX TBAapUH JOCTIKEHHS CTaHy
KiCTKOBOT TKAHWHU Yy JIUISIHIII HAaHECEHOTO Jie-
(dekry 3miiicaroBanm uepes 1, 7, 14, 21, 28, 35,
56 ta 84 noOwu micist HaHeceHHs TpaBMU. B yci
BKa3aHi TEPMiHM BUKOPHUCTOBYBAJIM HACTYIIHI
METOIU TOCIIPKEHHS: OI[IHKA MIKPOCTPYKTYPH
IIeJIeNH, PeHTTeHOorpadiuHU METOJ, Pa1ioBi3io-
rpadivHe 0CTiKEHHS, CBITIIOBA MIKPOCKOITIsI
npernapariB 1UTi(hiB KiCTKH MIENENH, JEKTHHO-
TICTOXIMIYHI JOCTiKEHHS.

Komiterom 3 6ioeTuku JIpBiBChKOTO Ha-
[[IOHAJILHOTO MEIWYHOTO YHIBEPCUTETY iMEeHi
Hanwna [Namumpkroro (mpotokon Ne3 Big 11 Ge-
pe3nst 2020p.) BCTaHOBIIEHO, IO YCi TBApUHH
3HAXOJIWJIMCh B YMOBAxX BiBapiro i mpoIexypH,
IO CTOCYBAJIUCS TUTaHb YTPUMAHHS, JIOTIISTY,
MapKyBaHHS Ta BC1 1HII MaHIMTYJISIIIT POBOIH-
JIMCS 13 TOTPUMaHHSIM TIOJIOKEHb "€ BpOoTeichKoi
KOHBEHIIIT PO 3aXUCT XpeOETHUX TBApHH, SIKi
BUKOPHUCTOBYIOTHCS JJI51 eKCTIEPUMEHTATBHUX Ta
iHmmX HaykoBHX Iiiei" (CrpacOypr, 1985), "3a-
raJIbHUX €TUYHUX MPUHIIUTIB €KCTIEPUMEHTIB Ha
TBapuHax", yxpanenux [leprmm HartionanbHuM
koHTpecoMm 3 Oioetuku (Kuis, 2001), 3akony
Vipaiau Ne 3447 - IV "[Ipo 3axucT TBapuH Bix
YKOPCTOKOTO MOBOKEHHS " 3T1THO 3 IMPEKTUBOIO
Pagu €C 2010/63/EU npo noTpuMaHHs 1MOCTa-
HOB, 3aKOHIB, a/IMIHICTPAaTUBHUX MOJOKEeHb Jlep-
xaB €C 3 MMTaHb 3aXUCTY TBAPHH, SKi BUKOPHUC-
TOBYIOTBCS 3 HayKOBOIO MeToro [17, 18].

BisyasibHa o1liHKa MaKpOCTPYKTYPH IIe-
JIeTIH 3/IIACHIOBAJIACS 32 TAKUMHU KPUTEPISIMHU 5K
CTaH CITU30BO1 00OJIOHKH, HAOPSK, Tirmepemis,
KOHTYpH TMicisionepaiiiiHoro noiis. KicTkoBy
TKaHWHY OIVISAANIU MiCs Marepamnii IesernH.
Pentrenorpadito mienen BUKOHYBAJIU IIPH JI0TIO-
Mo3i amapary ZooMax LG (Yropmmna) 3 KOM-
M'IOTepHOI0 00POOKOI0 OTpUMaAHUX JaHuX. Pa-
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JioBi3irpadiyHUM METOJIOM BH3HAYaJX IiTb-
HICTh KiCTKOBOi TKaHWHH. PajioBiziorpamu
OTPUMAHO Ha amapari Ui IeHTaIbHOI PalioBi-
3iorpadii (Siemens) 3 mporpaMHIM 3a0€31eYCH-
M Trophy Radiology./lnst oTpumMaHHs MiKpo-
npenaparis nuTihiB KiCTKH ii 3pa3Ku pa3oM 3 0TO-
YyIOUUMHU TKAaHUHAMHU (PiKCYyBaJIM Yy TIIFOTapaib-
JeTii, 31iCHIOBAIN 00E3BOJHEHHS Ta 3aJTUBKY
Y CyMIIIT eOKCHIHUX CMOJI. 3 OTPUMaHHX OJIOKIB
OTPUMYBAJIU IJIACTHHHU Ta 3/IIHCHIOBAJIN X TILTi-
(byBaHHS, TICIIS YOTO MPHUKIICIOBAIIN HA TIPEIMET-
HE CKJIO. BUsIBNEHHS BYTJIEBOAHUX JIETEPMiHAHT
(JIEKTHHOT1CTOXIMIYHE JIOCIIKEHHS ) 3/IIHCHIO-
BaJTH TIPH JIONIOMO31 JIEKTUHIB Pi3HOT BYTJIEBOTHOT
cnerudiunocti (Jlekrunorect, JIbBiB) - WGA,
LABA, CNFA.

Pe3yabsraru

MakpocTpyKTypy KICTKOBOi TKAHHMHU BUBYAJIH
TICJIsI 3aCTOCYBAHHS METOy Mareparii. Y mpe-
naparax HWKHbOT IeJISNH Ha TiepIry 100y micis
immotanTanii Matepiany Kon-K (Harypanbhuii ko-
JIAT€HOBUI KOHYC) 3 OJHOYaCHUM JIOM'SI3€BUM
BBeIeHHAM JIiHKOMIIIMHY Yy 1031 12 Mr/KT Macu
TBapuHM | pa3 Ha 100y Brpomorxk 6 mi6 (Ko-
K-JI) y micui iHBa3ii OyJ10 MTOMITHO 9iTKO KOHTY-
poBaHUl JePEKT 3 AAKUMU KPASIMH, KU de-

Puc. 1
Maxpogomoepaghin nudicnboi wenenu kponuka uepes 3 mudic nicis HAHeCeH s, Mpasmu ma 3an06HeH s 0edexmy
mamepianom Kon-K-JI. biuna npockyis

pe3 JBa THKHI He MaB OyIb-IKHX O3HAK OCH(]i-
Karii Ha nepudepii gedekry. Bxe 3 21-i nobu
KOHTYPH KiCTKOBOTO Jie(heKTy OyIn po3IuiMBUac-
THUMHU, X044, B IIJIOMY, 0Op¥cH 30epiraiucs, 1o
CBIJTYMJIO TIPO MOYATOK OCTEOPETeHEPATOPHUX
nporeciB mijg BrutmBoM Matepiany Kom-K-JI
(Puc. 1). Ynponosx 28-35-i 110 miciist HaHECEHHS
TPaBMHU CIIOCTEPIiraiv HEPIBHOMIPHO 3aKPUTHHA
IeeKT 13 HEYITKO KOHTYPOBAaHUMHU KpasMHu. 3
56-1 10 84-1 100U eKCIIePUMEHTY KICTKOBHIA Jie-
(exT KOHTypyBaBCs 111e cliadiie, KicTKoBO3amic-
Ha Maca Bi3yaJIbHO MaiiKe 31MBajacs i3 moBepX-
HEI0 HEe3MIHEHOI KiCTKH, ajie BiAPI3HsUIACS BiJ
AHAJIOTIYHOI B IHTAKTHUX TBapHH.

3a I0TIOMOT 010 PEeHTIeHOTpagiTHOTO J10-
CJTiJDKEHHS 13 3aCTOCYBaHHSIM B SIKOCTI 3aMiCHOTO
marepiany Kon-K-JIiHKoMiIIMH BCTaHOBIIEHO, 110
qyepes3 OHY J00Y MicIisl HAHECCHHS TPABMH YiTKO
KOHTYpYBaBCsl KiCTKOBHH aedekT (maxra) Ta
3HAUYHE MPOCBITICHHS MPUWICTIINX M'SKHX TKa-
HUH, 04EBH/THO, 32 paXyHOK HaOpsiky. Ha 7-y no-
Oy eKCIeprMEeHTY KiCTKOBHH Je(heKT 3aMilry-
BAaBCsI HEPIBHOMIPHOIO M'SIKOTKAHUHHOIO MO30JT-
JIIO0, 1[0 BKa3yBaJIO HAa PO3BUTOK (pa3u BiTHOB-
JICHHS TIOCTTPAaBMAaTUYHOTO 3aMAJIbHOTO MPOIIe-
Cy, 30Ha IpocBiTIeHHs 30epiranacs. Ha 14-y ta
21-y noOy ekcriepuMeHTy BKa3aHi O3HaKH 30e-
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piranucs, aje aesiki 30HHU MPOCBITIIEHHS 3a3Ha-
BasM 3aTeMHeHHs. Yepes 28 110 excriepuMeHTy
O3HaKM (a3u BiAHOBIEHHS 30epiranucs, mpu
IIbOMY CIIOCTEPITrajl YacTKOBY 3aMiHy M'SKHX
TKaHUH MO30J11 Ha KicTKoBy. [lounnatoun 3 35-1
00U JTOCIHTITy HAMH 3apEECTPOBAHO O3HAKHU Pe-
MOJIETIIOBaHHS, a caMe, KiICTKOBUH Ae(EKT, B OC-
HOBHOMY, 3aKpUTHI HEPIBHOMIPHOIO KiCTKOBOIO
mo3zoseto (Puc. 2). HanpukiHili ekcriepuMeHTy
(84-Ta no6a) BUSIBISUIMCH PEHTTCHOJIOTIYHI 03-
HaK¥ 3aBEepUICHHS (a3 PEMOJICIIOBAHHS, MPO
110 CBiTYMJIO pIBHOMIPHE 3alIOBHEHHS IEPEKTY
KiICTKOBOIO MO30JIEIO.

VY TBapwH, SIKUM KiCTKOBH AE(EKT 3a-
noBHioBanu Kon-K ta 6 qHiB micns HaHeCeHHs
TPaBMH JIOM's130BO BBOJIFTHU JTIHKOMIIIUHY T1IpO-
xsopu (30% p-H), YIIPOIOBK MEPIIOT TOOU eKC-
NePUMEHTY IMOKa3HUK HIITFHOCTI KICTKOBOT TKa-
HUHH B IUTSTHII TPaBMHU 3pocTaB Ha 29,7% y mo-
PIBHSIHHI 3 HOpPMOIO i cTaHOBHUB 92,474+2,98
YOC. 1o 3aBepieHHs NepIIOro THKHS eKCIie-
PUMEHTY JIOCIIKYBaHHH MOKa3HHUK TPOOBXKY-
BaB ITiABHIIYBAaTUCH 1 yepe3 7 10 MmicIisi HaHeCEH-
HS TPaBMH CATaB MAaKCUMaJbHOTO 3HAYECHHS -
100,04+1,70 YOC, nepeBuiiyroud HOpMY Ha
40,4%. ITounHarouu 3 APYTOro THKHA 1 10 KIHIIS
EKCTIEpUMEHTY CIIOCTEPIiragu MOCTYINOBE 3HH-

Puc. 2
Penmeenoepama nudicnvoi uwenenu Kpoauxa uepez 5 mudic nicjisi HaHecenHs Mpaemil ma 3an08HeHHs 0edheknty
mamepianrom Kon-K-JI. Biuna npoexyis. [{insainka ayemenmayii 6UOLLEHA HCOBMUM KOTbOPOM

SKEHHS IIJIBHOCTI KICTKOBOT TKAHWHU B JUISHIL
HaHeceHHs TpaBMu. Yepes 14 mi0 micns mouaTky
€KCTIEpUMEHTY JOCHTIJKYBAaHHH TTOKa3HUK CTa-
HOBUB 99,48+3,12 YOC, mo na 39,6% nepeBu-
nrye Hopmy, uepes 21 100y - 95,34+2,28 YOC,
gepe3 28 mi6 - 91,54+3,49 YOC, uepe3 35 nib -
83,2844,18 YOC Ta uepe3 56 ni6 - 80,63+3,26
YOC (Puc. 3).

Ha 3aBepiiienns ekcriepuMeHTy, uepes 84
00U MicTsl TPaBMU MOKA3HUK MIUTBHOCTI KiCT-
KOBOT TKAHWHH B JIUTSIHIII il HAHECEHHS CTAHOBHUB
76,07£2,81YOC, nepeBUIllyI0OYH HOPMY JIUIIIE
Ha 6,7%.

[TopiBHSIHHS TUHAMIKH MIITHHOCTI KIiCT-
KOBOT TKAHWHH KOMIPKOBOI JIIJITHKH HUKHBOT
IIEJIETTH TiCIIs 3aMIOBHEHHS Je(PEeKTy MaTepiaioM
Kon-K cymicHO i3 JOM'I3¢BUM BBEJICHHSIM JTiH-
KOMIIIHY T1IpOXJIOPUIY 3 TTOKa3HUKAMH KOHT-
POJIBHOI IpyNH A03BOJIMIIO 3'sICYBaTH il 0cOOIH-
BOCTI, XapaKkTepHi JUIsi eKCIIEPUMEHTAIBHOI Ta
KOHTPOJIBHOI I'pyIl TBapuH. BeraHoBIIEHO, 10
a0COITIOTHI TOKA3HUKH MIUTLHOCTI KiCTKOBOT TKa-
HUHH TBapUH €KCIIEPUMEHTAIIbHOI Ipymu A0 14-
i 1obu excriepuMeHTy OyJau HIDKYMMH, HIK Y
koHTpoui. Bix 21-1 no 84-1 nobu nuHamika 110-
CJIIJDKYBAHOTO MMapameTpa Ta HOoro abCoOOTHI
3Ha4eHHsI Oyiu nofioanmu (Puc. 4).
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Puc. 3
Penmeenoepama nudicnvoi wenenu Kpoauxa yepes 5 mudic niciisi HaHeCeHHs Mmpagmu ma 3ano6HeHHs Oeghexmy
mamepianom Kon-K-JI. Buznauenns minepanbHoi winbHocmi Kicmkogoi mxkanunu biuna npoexyis

3HaYHY PI3HHUII0 MK 3HAUYEHHSMU TI0-
Ka3HHKIB IIJILHOCTI KICTKOBOI TKAHWHU Y TBa-
PHH EKCIIEPUMEHTAIbHOI Ta KOHTPOJIBHOI IPYII
peecTpyBaiu TUTbKU Ha 14-y 100y ekcriepuMeH-
Ty 1 BOHa cTraHoBmia 29% Bij BEJIMYNHU KOHT-
pomo. Yepes 84 1o0u eKCIepIMEHTY HIUTBHICTD
KiCTKOBOi TKAHMHH y TBAPHUH EKCIIEPUMEHTAIb-

HO1 rpymu Oyina nutire Ha 4% HYbKYa, HiXK Y KOHT-
pomni (Puc. 5).

Craructrano ictoTHy pizuio (p<0,001)
[MOKA3HHUKIB IIIILHOCTI KICTKOBOI TKAHWHU JAHOT
TpyIU 3 KOHTpoJeM Oynio BUsBIEHO yepe3 1 Ta
14 ni6 exciepumenty. Yepes 7, 21, 28, 35, 56 ta
84 1116 ICTOTHOI PI3HUII MK TOCIIIKYBaHUMHU

Puc. 4
Paoiosizioepama nudicnvoi wenenu kponuxa yepes 5 mudic nicjisi HAHeCceHHs Mmpagmu ma 3an08HeHHs 0edexnty
mamepianrom Kon-K-JI. Biuna npoexyis. /linanka ayemenmayii 6Uoinena #coemum KolbOpPOM
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KoHTponb
u Kon-K-JTinkomiyuH

* A * o
*
*I *| *
0 I

14 pi6 21 poda 286 35406 5606 84 pobu

Jlunamika 3min winbHOCMI KiCMKOB0T MKAHUHU KOMIPKOBOT OLISIHKU HUMICHbOL Welleny Nic/isi 3an08HeHH s 0eqghermy
mamepianom Kon-K- Jlinkomiyun:
* - pISHUYsL CIamucmuyHo 3Hawywa npu nopieusanui 3 Hopmoio (71,25 YOC);
A - pi3HUYA CMAMUCMU4HO 3HAYYUWa NpU NOPIGHAHHI 3 KOHMPOILHOIO 2PYNOI0

NOKa3HWKaMHU HE crocrepiranock. [Ipu mopis-
HSHHI ITOKa3HUKIB [1JILHOCTI KICTKOBOI TKAHUHU
B JUISHII HaHECEHHsI TPaBMH y TBAapHH, SIKUM
KicTkoBU# nedexr 3anoBHoBau Kon-K ta mo-
M'SI3€BO BBOJIVJIH JITHKOMIIIUHY T1IPOXJIOPH/T, BH-
sABIIEHO icToTHY pizHHIIO (p<0,01) iX 3HaUEHD,
BCTAHOBJICHUX YNPOAOBK PI3HUX TEPMiHIB €KC-
nepuMeHTy. BUsBIEHO iCTOTHY Pi3HHIIIO 3 TO-
Ka3HWKaMHd HOPMH JUISI 3Ha4€Hb, BCTAHOBJICHUX
yrponosx 1-56 1i6 (p<0,001), Ta 84 116 (p<0,05)
excriepumenTy. lcrotHa pizaui (p<0,05) Oyna Bu-
SIBJIEHA TAKOXK MK JIOCTI/PKYBaHUMH TTOKa3HHUKa-
MH, BCTaHOBJIICHUMH Ha PI3HUX TE€PMiHAX MOCT-
TPaBMaTUYHOI pereHeparlii KiCTKOBOI TKaHWHH Y
TBapWH, MO yBIWIIIM 00 AAHOI eKCIepHu-
MEHTJILHOI TPyNHU. 30KpeMa, iICTOTHY Pi3HHUIO
(p<0,05) BusiBNIEHO MiXK IOKa3HUKamMU 1-1 1o0u Ta
35-1 mobwu, 56-i mobwu, 84-1 moow; 7-1 modu, 14-1 modn
Ta 28-84 116; 21-1 mobu, 28-1 mobu Ta 35-84 #id.
[Tpu MiKpOCKOIYHOMY BUBYEHHI ILTi(hiB
KiCTKHY HIDKHBOI [IEJIETTH TBAPWH IPH 3aTIOBHEH-
Hi kicTkoBoro nedexrty Kon-K na 111 nmpodinak-
TUYHOTO JIOM'SI3¢BOTO BBeICHHS JIIHKOMIITUHY
BCTAHOBIJICHO HU3KY XapaKTEPHUX 0COOIMBOCTEN
nepeOyI0BU KiCTKOBOT TKAHWUHH Y BiTIOBiIb Ha
TpaBMy Ta 3acTOCOBaHHUI Marepiais. [Iporsrom
NEepIIMX TPHOX THXKHIB EKCTIEpUMEHTY (y paHHi
TEPMIiHN) CTPYKTYpa KiCTKOBOT TKAHUHHU Y JIISTH-
i 1eekTy Ta B MPHIETIIUX JI0 HOTO JIIISTHKAaX

CYTTEBO HE BIIPI3HSIIACS BiJl aHAJIOT1YHOT y TBa-
PUH KOHTpOJbHOI rpynu. Bxke 3 28-1 1o6u exc-
NEepUMEHTY HAMH 3apEECTPOBAHO HE3HAUHI
CTPYKTYPHi OCOOIMBOCTI IepeOiry sik 3amaibHIX
IPOIIECiB, TAK 1 MPOSBIB pemapaTuBHOI pereHe-
pamii (Puc. 6). lllogo 30BHIMHBOT KiCTKOBOT
TUTACTHHKH aJIbBEOJIIPHOTO BIJPOCTKA, TO Y Hil
11e repeOyBajy 3aTHIITKA OKPEMHUX MOITKOIKE-
HUX OCTEOHIB 1, BOJHOYAC, OyJIH MOMITHUMHU
CKyMUYEHHS TOMOTEHHOTO Marepiaiy, y SKOMY
PO3TaNIOBYBAJIMCH OCTPIBIIl TPYOOBOIIOKHUCTOT
KiCTKH 3 OTOUYFOUMMH X KITITHHAMH, TOJIOHUMU
10 octeobmactiB. OKpiM bOTO, Y TAKUX JIiJISH-
Kax Oyia TOMITHa BUCOKA HACHYEHICTh MIKpO-
cynuHamu. CyTTEBHX 3MiH 31 CTOPOHH BHYTPIIII-
HBOI KICTKOBOI TUTACTUHKH aJIbBEOJIIPHUX BiJI-
POCTKiB HaMU He 3apeecTpoBaHo. 1o cTocyeTs-
cs Ty0uacToi KiCTKU allbBEOJISIPHUX BiIPOCTKIB,
TO B Hili TOYMHAB 3pOCTATH BMICT OCTPIBIIB I'PY-
OoBosokHUCTOT KicTKH (PHC. 7).
OcobnuBoctsimu 35-1 100u eKCriepuMeH-
TY, MMiJ] Yac KO pO3MOYMHAIIOCS PEMOICITIOBAHHS
KICTKH Ha OCHOBI PEHTI'C€HOJOTIYHOTO JIOCITi-
JOKEHHS, Y ITi(hax Takoi KiCTKH 11€ POSIBIISIIOCS
MOCUJICHOIO PECTPYKTYPHU3AII€I0 30BHINTHBOT
KiCTKOBOT IJTACTHHKHU AJIbBEOJISIPHUX BiJPOCTKIB,
PO IO CBIYMB BUCOKHI BMICT KPOBOHOCHHX
MIKpPOCY/IHH, SIKi, SIK BiJIOMO, BiJIITOBIAAOTH 32
NOCWJICHY MiHepaJi3aliro. BHyTpimiHs kicTkoBa
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Puc. 6

Mixpogomoepadhis winigpa xicmku nudcnvboi wenenu Kporuxa yepez 3 mudic niciisi HAHeCeH s Mpasmu ma 3an0GHeHHs
odegpexmy mamepianom KOJI-K-JI. x400. I - kocmuas 6anxa; 2 - iMnianmosanuil mamepian

TUTACTHHKA AJIbBEOJIIPHUX BiIPOCTKIB Maja TH-
noBy OyAOBY, IIO CBIAYHMTH MPO HAAIWHICTH
¢byHKIIOHYBaHHSA 1epiogoHTy. Hampukinii exc-
MEPUMEHTY, y Tiepion 3 8-10 1o 12-i THKAeHb, B
OCHOBI KiCTKH aJIbBEOJIIPHUX BiIPOCTKIB BU3HA-
yaJiach THIIOBA I'y0YacTa IiiacTHHYAcTa KiCTKOBa
TkaHuHa. Taki oTpuMaHi JaHi CBig4aTh Mpo

OLTBII ONTHUMANBFHUH TIepedir peMOIeTIOBaHHS
3pyHHOBAHOI KiICTKH, Hi)K TIPH ayTMEHTAIIi1 KiCT-
ku Kon-K 6e3 3acrocyBanns ninkoMinuny. I1ia-
TBEPUKEHHSM I[OTO TPOIieCy OyJI0 3alydeHHS
BEJIMKOI KUTBKOCTI KIIITHHHUX €JIEMEHTIB - OC-
TEOKIIACTIB, sIKi 3a0e3MeuyBalu IeTPaIallito rpy-
OOBOJIOKHHMCTOI KICTKH, Ta 0CTE00JIACTIB, SIKi 3a-

Puc. 7
Mixpogomoepadhis winigpa xicmku HUdICHbLOI Wenenu KPOIUKa yepes 5 mudic nicjisi HAHeCeHHs Mpasmu ma 3an08HEeHHs
depexmy mamepianrom KOJI-K-JI. Cman pezenepamy. x400.
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Oe3reuyBaii CHHTE3 KOMIIOHEHTIB OCTEOITy Ta
BOJIOKHHCTHX CTPYKTYp (OCETHOBUX BOJIOKOH).
[ToBepXxHst HOBOYTBOPEHUX KiCTKOBHX TPaOEKyII
Oyia moi0HO0 10 EHAOCTY Ta BKPUTA TIOOIH-
HOKUMU HeieHTU()IKOBAaHUMU KITITHHAMM, SIKI,
HMOBIPHO, € CKJIQJJTHUKOM Y€PBOHOTO KiCTKOBOTO
MOo3Ky. OTKe, 3aCTOCYBaHHS OCTEOIIIACTUIHOTO
marepiany Kon-K 3 ogHogacHuM mpodinakTud-
HHM BBEJICHHSAM JIITHKOMILIMHY Ha paHHIX eTanax
JIOCTIiTy TO3UTHBHO BIUTMBAJIO Ha TIepedir 3ana-
JBHOTO MPOIIECY 3 HACTYITHUM HOBOYTBOPEHHSIM
KiCTKOBOT TKAaHHHH.

[Tpu ayrmeHTarii KicTKOBOTO 1e(eKTy 3
BUKOpHcTaHHsAM Marepiany Kon-K-Jlinkominua
BUKOPHCTaHI HAMH Mid€Hi MEPOKCHIA3010 JIeK-
THUHHM 3aCB1TYMIIN MO3aT9HICTh 3B'SI3yBaHHS 3 BY-
IJIEBOHUX JIETEPMIHAHT CTPYKTYPHUX KOMIIO-
HEHTIB KiCTKOBOI TKAaHWHH aJTbBEOJIIPHUX BiJI-
POCTKIB HIDKHBOI IIEJIETTH, TIEPIOJIOHTA Ta SICEH.
[pu 3acTocyBanni tektuny WGA y panHi Tep-
MiHH eKCIIepUMEHTY (2-3 TH)XKHi) BUCOKY adiH-
HICTh BUSIBIISTH €HIOTEITIOIUTH CYAHH FeMOMIK-
POLMPKYISTOPHOTO pycia Ta ACsIKi KIITUHU B
CKJIaJli IEPIOJIOHTY, a TAKOXK (ibpodrmacTu Biac-
HOI IJIACTUHKHU CJIM30BOI 000sI0HKHU siceH. Ilo-
qrHAI0YH 3 35-1 100U Ta 10 KiHIIS eKCTIEPHUMEHTY
PEaKTHUBHICTh CYJIMHHOTO €HJIOTENII0 Oyia 3HU-
KeHoro. Hamu BUSIBIIEHO 3B'I3yBaHHS 3aCTOCOBA-
HOTO JICKTHHY 3 BYIJICBOJIOBMICHHMH JIETEPMi-
HaHTaMH 0a3aTbHUX MEMOpPaH reéMOMIKPOIMPKY-
asitopHoro pycina. [Ipu mboMy JIEKTHHOTICTOXi-
MiUHa PEaKTUBHICTh KIITUHHUX EJIIEMEHTIB CYT-
TEBUX 3MiH HE BUSBIILUIA SIK Y €KCIIEPHMEHTAIIb-
Hili, TaK 1 B KOHTPOJIBHIN Tpymax JOCIiKEHHS.

[Tpu 3acTocyBaHHI rajlakTo30- Ta (PyKO-
3ocnerpivnoro nektuny LABA npu Buxopuc-
tanHi Marepiany Kon-K-Jlinkominus y gocii-
JDKYBaHUX IIperaparax CroCTepirauch OKpeMi
KJIITHHHI €JIEMEHTH, IO 3B'SI3yBalld BKAa3aHHUN
nexTuH. Taki KIITUHY BUSBISUTHCH HATPUKIHIT
nepIIoi 1001 eKCIIEPUMEHTY 1 iX MOJKHA PO3IIIs-
JIaTH SIK MaKpoQaru, o CBiYUTH PO PO3BUTOK
3armansHOro mporecy. BogHodac, iHII KIIITUHHI
eJIeMEHTH OyJM apeaKTHBHUMH YIIPOAOBK yCiX
HACTYITHUX TEPMIHIB TOCII/HDKCHHS. Y TUHAMII
€KCIIEpUMEHTY BMICT KIIITHH Makpodariunoi
NPUPOAX MaB TEHJICHIIIIO 10 3MeHIIeHHs. Bxa-

3aHUH JIEKTHH BUSIBIISB TIOMIpHY PEaKTUBHICTD
CTOCOBHO €HJIOTENII0 JIpiOHMX aprepiil Ta Oa-
3aJIbHOT MeMOpaHu eniTelnito siceH. Hamu He Bu-
SIBJICHO BYIJIEBOJIOBMICHUX JIETEPMiHAHT KJIITHH
NEPIOJIOHTY Ta BIACHOI MJIACTHHKU CIU30BO1
000JI0HKH siceH. OTXke, 3aCTOCYBaHHS JIEKTUHY
LABA 103B0ONMIO MiATBEPAUTH PO3BUTOK 3a-
NaJbHOTO TMPOLECY Ta HOro mnepedir nuisxoMm
imeHTUdiKamii KIiTHH Makpo(ariaHoi MPUPOIH.
[Tpu Bizyaumizariii mpemaparis, 00poobIe-
Hux jektuHoM CNFA, criocrepiranacsi 3HauHa
HEOHOPIHICTh 3B'sI3yBaHHs HOTO 3 BiAMOBIA-
HUMH BYTJICBOJHUMH JIeTePMiHAaHTaMH. Y Tep-
11y Yepry, 3aCTOCOBAHUHN JIEKTUH MaB 3/1aTHICTh
3B'A3yBaTHUCA 13 TKAHUHHUM JETPUTOM BXKE Uepe3
1 noOy micist HaHECEHHs KiCTKOBOPYHHIBHOL
TpaBMH. Y TUHAMIII €KCTIEPUMEHTY ITPU ayTMEH-
Tanii nedexry kictku marepianom Kon-K-Jlin-
koMinuH neKTuH CNFA MaB 3/1aTHICTE 3B's13yBa-
THUCS 3 KIIITHHHAMH €JIEMEHTaMU TIEP10IOHTY Ta
3 CyIMHHUM eHaoTerieM (5-8-i Tnxai). [Ipu no-
nomo3i JektuHy CNFA Hamu BUSIBIICHI TaKOX
kiiTuHU QibpobrmactHoro psany. Ha BigmiHy Bin
nexktuHiB WGA ta LABA, nextua CNFA gact-
KOBO KOH'IOTYBaB 3 BYIJIEBOJJHIMH JIETEPMiHAH-
TaMU €HJIOCTY JCSIKUX KiCTKOBHUX TpabeKy ryo-
4acToi KiCTKH aJIbBEOJIIPHUX BiIPOCTKiB. Taka
TEHJICHI[isT 0COOJIMBOTO PO3BHUTKY HalyBayia y
OiMbII Mi3HI TEPMiHU eKcTepuMeHTy (8-12-i
TrokH1). CIijJ 3a3HaYNTH, 10 BKa3aHUN JEKTHH
HE MPOSIBIISIB aKTUBHOCTI B IHTAKTHUX TBapHH.

Oo0roBopeHHs

3HAYHMIA TIPOTPEC y pereHepallii KicTKOBOT TKa—
HUHH JJOCATHYTO 3aBISKU 3aCTOCYBaHHIO KOJa-
reny. BiockoHaneHi MeToiu OTpUMaHHS Ta OUH-
IIEHHS KOJIareHy JI03BOJISIIOTh OTPUMATH pena-
paTu 3 MaKCUMaJIbHO 30€pPEKEHOI0 TIPUPOTHOIO
CTPYKTYpPOIO, 1[0 MiHIMI3y€ IMyHHY pEaKIiio.
Mopaudikarist KonareHy 3poOuia Horo OUIBII
MIITHUM Ta CTIKUM JI0 PO3IATy, IO PO3IIUPIOE
MOKJTMBOCTI OTO BUKOPUCTAHHS B MEIHIIHHI.
[Ipenapar 100%-ro HaTypaJbHOrO KOJAreHy
Collacone (Kon-K) - 11e pe3opOTrBHMIA MaTepiai
KOHIYHO1 (pOpPMH, 110 BUKOPHCTOBYETHCS IS
CTUMYJIAILIT 3aroeHHs paH. Bin sBisie coboro
NPUPOIHIO MATPUIIO Uit (POPMYBAaHHSI HOBHX
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KIIITUH OCTEOTeHHOTO psAny. [lanwii mpenapar
IIMPOKO BHUKOPUCTOBYETHCS JJISI TOCTEKCTPAK-
iltHOT KOHCepBallii KOMipKOBOTO BiJ[pOCTKa Ta
crpusie HopMyBaHHIO KPOB'STHOTO 3TyCTKa 3 Ha-
CTYITHOIO peopraHizaiic€io Horo y Hamps MKy
(dbopMyBaHHS MAaTPUIIi 7151 YTBOPEHHS KiCTKOBOT
TKaHUHHU. /|0 OCHOBHHUX XapaKTEPUCTHK
Collacone HanexaTh: BUCOKA 3IaTHICTIO JIO TPO-
1eCiB pe3opOiii, sika TPUBAE BIPOJOBK 2-4 THXK-
HiB, 3a0e3meueHHs cTadini3amii KpoB'SHOTO
3rycTKa Ta e()eKTUBHHIA JOKATbHUN TeMOCTa3.
KonareHoBi KOHyCH 3HAHIILIH IIUPOKE 3aCTOCY-
BaHHSI B pi3HUX cepax CTOMATOJIOTI, 30Kpema,
B IMIUTAHTOJIOT1{, TApaJOHTOIOTI{ Ta IIeJIeTHO-
nunesiit xipyprii. Ix BuxopucToByIOTH M5
KOHTPOJIIO KPOBOTEYI Ta Te€MOCTa3y Micis
eKCTpaKIlii 3y0a, pu MmpoBeIeHH1 O101ICiT Ta Tpu
BUKOHAHHI 3aKpUTOr0 CUHycC-MipTuHTY [19].
Marepianu Ha OCHOBI KoJlareHy B pi3HUX (op-
Max, BKJIIOUarouu MeMOpaHu, ryOKku abo MaTpu-
I1i, T1ApOTeITi Ta KOMITO3UTHI KAPKACH, TAKOXK IITH-
POKO BUKOPUCTOBYIOTBCS 1N VIVO JUIS TTIATPUMKH
pereHepariii KicTKOBOI TKaHWHU B Pi3HUX KIIi-
HIYHUX 3acTocyBaHHsAX [20].

JochimkeHHs: noBenu, mo KojareH [
THUITY CTa€ BCE OUIBII 3HAYYIIUM KOMIIOHEHTOM
KiCTKOBHX 3aMiHHHKiIB. OCTEOIUIaCTUYHI MaTe-
piayii Ha OCHOBI KOJIareHy He BUMAraroTh J10/1aT-
KOBOTO XIpYpPTi4HOTO BTpY4YaHHS IS 3a00py
KiCTKOBOI TKaHUHHU. L{e 3HaYHO 3MEHIIIy€e pU3HKH
iH(}IKyBaHHS, yTBOPEHHS PyOLIiB Ta IHIINUX YCK-
JaJHEHb, @ TAKOXK CKOopodye yac omeparii. [1u-
pOKa IOCTYIHICTb, 010CYMiCHICTb, OCTEONPOBII-

HICTH Ta JIETKICTh MaHIMYJAIIN 3 JaHUM MaTe-
piasoM J03BOJSE€ 33JOBOJIBHUTH 3POCTAOUHIA
MOMIUT Ha KICTKOBY peKoHCTpykiro. [TocTiitne
BJIOCKOHAJIEHHS MaTepiajliB Ha OCHOBI KOJIareHy
Ta 1X TO€JIHAHHS MPOKJIAJAe IUIX JJIs iHHOBa-
[IHHUX TIIXO/IB Y CTOMATOJOTT, IO 3PEIITOI0
NpUHECe KOPUCTH MaIli€HTaM, SIKi TTOTPeOyIOTh
pEereHepaTUBHOTO JIKyBaHHSI.

BucHoBku

1. 3acTocyBaHHSI OCTEOIIIACTUYHOTO MaTepiaty
Kon-K 3 omHO"9acHIM Mpodilak THYHIM BBEICH-
HsM JIIHKOMIIIMHY Ha paHHIX eTarnax J0CIiay 1o-
3UTUBHO BIUTMBAJIO Ha TIepedir 3anaabHOro mpo-
1[eCy 3 HACTYITHUM HOBOYTBOPEHHSM KiCTKOBOi
TKaHMHU.

2. Yepe3s 84 moOu eKCIIEpUMEHTY IIUTBHICTH KICT-
KOBOI TKaHWHU Yy TBAPHUH E€KCIIEPUMEHTAJIbHOI
rpymu Oyina juiie Ha 4% HIKYa, HiX Y KOHTPOJT
3. 3acrocyBanHs nekTuHy LABA no3Bonuiio
MiATBEPIUTH PO3BUTOK 3aMajJIbHOTO MPOIIECY Ta
fioro mepeOir nuisixoM igeHTH(IKaLii KIITHH
MakpogarigHoi TpUpoIH.

Jicepena ghinancysanns. J1ocnipKkeHHS TPOBe-
JIeHO B paMKax iHirmiaruBaoi HJIP kadempu ric-
TOJIOT11, MTOINOTIi Ta eMOpionorii JIbBiBCbKOTO
HAI[IOHAJILHOTO MEINYHOTO YHIBEPCUTETY IMEHI
Januna amumpkoro: "MopdodyHKIioHaIbHI Ta
IMYHOTICTOXIMIYHI 0COOIMBOCTI TKAaHHH 1 Opra-
HiB B HOPMI Ta ITpH MaToJioriuHux cranax". Jlep-
KaBHHN peecTparniitauii Homep: 0122U000168
Kongnixm inmepecie: BiicyTHIN.

MORPHOLOGICAL AND RADIOLOGICAL ASPECTS OF POST-TRAUMATIC
REMODELING OF THE MANDIBULAR BONE AFTER TRANSPLANTATION
OF NATURAL COLLAGEN WITH LINCOMYCIN

Introduction

The search for ways to optimize post-traumatic
bone regeneration is currently a very relevant
issue. A priority direction in this area is the search
for effective methods to accelerate bone healing
and avoid various complications. Given the
natural ability of bone tissue to regenerate, the
occurrence of conditions such as extensive post-
traumatic bone defects, especially infected ones,
significantly impairs regeneration rates and

causes a number of complications that
significantly worsen complete remodeling [ 1, 2].
In such cases, surgical intervention with the use
of synthetic osteoplastic materials, often
enriched with antibacterial components, is
necessary [3]. Bone is a dense, semi-hard,
porous, calcified connective tissue that consists
of a dense organic matrix and an inorganic
mineral component. The mechanical properties
of the material directly depend on its composition
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and structure [3], as well as on the organization
of both organic components [4] and inorganic
components, mainly hydroxyapatites, calcium,
and water. Collagen type I makes up 90% of the
organic components of its extracellular matrix,
forms a triple helix structure that provides structural
support [5], and also has excellent biocompatibility,
cell adhesion, and osteoconductivity [6-9].
However, collagen has certain drawbacks, such as
low mechanical strength, rapid biodegradation, and
lack of osteoinductivity, which significantly hinder
its widespread application in clinical practice [6,
7, 10]. A key property of collagen that allows it to
form a triple helix is the repeating Gly-XY triplet
in alpha-chains [11, 12]. Hydroxyapatite
nanocrystals deposited by osteoblasts on collagen
fibrils form the inorganic and organic phases of
the bone matrix [13]. To successfully replace bone
tissue and ensure necessary vascularization,
collagen-based materials require modification,
which involves creating combinations of collagen
with other bioactive substances. A promising approach
is combining collagen with pharmaceuticals, such as
antibiotics. The choice of material for bone grafting
depends on many factors, including availability,
defect size, biomechanical properties, ease of
handling, cost, ethical considerations, biological
properties, and potential complications [14].

Materials and Methods

Animals in the control and experimental groups,
under general anesthesia by intraperitoneal
injection of Thiopental ("Brofarma", Ukraine)
at a dosage of 25 mg/kg body weight, were
subjected to a bone-destructive injury in the form
of'a shaft 4 mm deep and 3 mm wide at the level
of the edentulous segment of the mandibular
body using a dental drill.

The control group consisted of animals
with a bone tissue defect that was healing under
a blood clot. The experimental group consisted
of rabbits in which the bone defect was filled
with natural collagen Collacone ("Botiss dental",
Germany), Kol-C, with simultaneous
intramuscular administration of Lincomycin at
adose of 12 mg/kg body weight once a day for 6
days. This combination has a number of

advantages, which are based on the compatibility
of these two drugs and the positive characteristics
of each. Collacone promotes the formation of a
blood clot, which subsequently reorganizes into a
matrix for the formation of bone tissue. It is
available in the form of a collagen cone and is
widely used in implantology, periodontology,
maxillofacial interventions: filling of post-
extraction defects of the alveolar ridge to control
bleeding, hemostasis in the area of biopsy, for minor
mucosal injuries of the oral cavity, and also during
closed sinus lift procedures. When combined with
Lincomycin, the risk of postoperative bacterial
infection is reduced, and neoosteogenesis activity
isincreased [ 15]. Bacterial resistance to lincomycin
develops very slowly. In addition, given the wide
range of microflora in the oral cavity, Lincomycin
is deposited in bone tissue, providing permanent
antibacterial action [16]. In both groups of
experimental animals, the state of bone tissue in
the area of the inflicted defect was investigated after
1,7,14,21,28, 35, 56, and 84 days after the injury.
In all these periods, the following research methods
were used: evaluation of the jaw microstructure,
radiographic method, radiovisiography study, light
microscopy of bone jaw sections, lectin
histochemical studies.

The Bioethics Committee of Danylo
Halytsky Lviv National Medical University
(protocol No. 3 dated March 11, 2020) has
established that all animals were housed in a
vivarium and procedures for cleaning, inspection,
marking and all other manipulations were carried
out in accordance with the provisions of the
"European Convention for the Protection of
Vertebrate Animals Used for Experimental and
Other Scientific Purposes" (Strasbourg, 1985), the
"General Ethical Principles of Experiments on
Animals" adopted by the First National Congress
on Bioethics (Kyiv, 2001), the Law of Ukraine No.
3447-1V "On the Protection of Animals from Cruel
Treatment" in accordance with the Directive of the
Council of the European Union 2010/63/EU on
compliance with the regulations, laws, and
administrative provisions of the EU Member States
on the protection of animals used for scientific
purposes[17, 18].
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The visual assessment of the jaw
macrostructure was carried out according to the
following criteria: condition of the mucousa,
swelling, hyperemia, and the contours of the
postoperative field. The bone tissue was
examined after jaw maceration. X-rays of the jaw
were taken using the ZooMax LG device
(Hungary) with computer processing of the
obtained data. Radiovisiography was used to
determine bone density. Radiovisiograms were
obtained using a dental radiovisiography device
(Siemens) with Trophy Radiology software. To
obtain micro-preparations of bone sections, bone
samples along with surrounding tissues were
fixed in glutaraldehyde, dehydrated, and
embedded in a mixture of epoxy resins. Sections
were obtained from the resulting blocks,
polished, and then glued on to a glass slide. The
detection of carbohydrate determinants (lectin
histochemical study) was carried out using
lectins of different carbohydrate specificity
(Lectinotest, Lviv) - WGA, LABA, CNFA.

Results

The macrostructure of the bone tissue was
studied after applying the maceration method.
In the preparations of the mandible on the first

Fig. 1
Macrophotograph of a rabbit mandible 3 weeks after injury and filling the defect with the Kol-C-L material.
Lateral projection

day after implantation of the Kol-C material
(natural collagen cone) with simultaneous
intramuscular administration of Lincomycin at
a dose of 12 mg/kg body weight once a day for 6
days (Kol-C-L), a clearly contoured defect with
smooth edges was noticeable at the site of
invasion, which after two weeks didn’'t have any
signs of ossification at the periphery of the defect.
From the 21% day the contours of the bone defect
were blurred, although the outlines were
generally preserved, indicating the beginning of
osteoregenerative processes under the influence
of the Kol-C-L material (Fig. 1). During the 28"-
35% days after the injury, an unevenly closed
defect with indistinctly contoured edges was
observed. From the 56" to the 84" day of the
experiment, the bone defect was contoured even
more weakly, the bone-replacing mass visually
almost merged with the surface of the unaltered
bone, but differed from that in intact animals.
Using radiographic examination with
Kol-C -L as the substitute material, it was
established that one day after the injury, a clearly
contoured bone defect and significant
brightening of the adjacent soft tissues were
observed, apparently due to swelling. On the 7%
day of the experiment, the bone defect was

e o]
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replaced by an uneven soft tissue callus,
indicating the development of the recovery phase
of the post-traumatic inflammatory process, the
area of brightening persisted. On the 14™ and
21 day of the experiment, these signs persisted,
but some areas of brightening were darkened.
After 28 days of the experiment, signs of the
recovery phase persisted, while partial
replacement of soft tissue callus with bone was
observed. Starting from the 35" day of the study,
we registered signs of remodeling, namely, the bone
defect was mainly closed by an uneven bone callus
(Fig. 2). At the end of the experiment (84" day),
X-ray signs of the completion of the remodeling
phase were revealed, as evidenced by the uniform
filling of the defect with bone callus.

In animals where the bone defect was
filled with Kol-C and lincomycin hydrochloride
(30% solution) was administered intramuscularly
for 6 days after the injury, the bone density index
in the area of the injury increased by 29.7%
compared to the norm during the first day of the
experiment and amounted to 92.47+2.98 HU. By
the end of the first week of the experiment, the
studied indicator continued to rise, and 7 days
after the injury, it reached its maximum value -
100.04+1.70 HU, exceeding the norm by 40.4%.

Fig. 2
Radiograph of a rabbit mandible 5 weeks after injury and filling the defect with the KoC-C-L material. Lateral
projection. The area of augmentation is highlighted in yellow

Starting from the second week and until the end
of the experiment, a gradual decrease in bone
density in the area of the injury was observed.
14 days after the start of the experiment, the
studied indicator was 99.4843.12 HU which is
39.6% higher than the norm, after 21 days -
95.34+2.28 HU, after 28 days - 91.54+3.49 UOS,
after 35 days - 83.28+4.18 HU and after 56 days -
80.63+3.26 HU (Fig. 3).

At the end of the experiment, 84 days
after the injury, the bone density index in the
area of its application was 76.07+2.81 HU,
exceeding the norm by only 6.7%.

Comparing the dynamics of bone density
in the alveolar region of the mandible after filling
the defect with the Kol-C material combined with
intramuscular administration of lincomycin
hydrochloride with the indicators of the control
group allowed us to clarify its features,
characteristic of the experimental and control
groups of animals. It was established that the
absolute indicators of bone density of animals
in the experimental group until the 14™ day of
the experiment were lower than in the control.
From the 21% to the 84" day, the dynamics of the
studied parameter and its absolute values were
similar (Fig. 4).
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Radiograph of a rabbit mandible 5 weeks after injury and filling the defect with the Kol-C-L material. Determination
of mineral density of bone tissue. Lateral projection

A significant difference between the
values of bone density indicators in animals of
the experimental and control groups was
recorded only on the 14™ day of the experiment
and it was 29% of the control value. 84 days
after the experiment, the bone density in the
animals of the experimental group was only 4%

lower than in the control (Fig. 5).

A statistically significant difference
(p<0.001) in bone density indicators of this group
compared to the control was found after 1 and
14 days of the experiment. After 7, 21, 28, 35,
56, and 84 days, no significant difference was
observed between the studied indicators. When

Fig 4
Radiovisiogram of a rabbit mandible 5 weeks after injury and filling the defect with the Kol-C-L material. Lateral
projection. The area of augmentation is highlighted in yellow
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Dynamics of bone density changes in the alveolar region of the mandible after filling the defect with the Kol-C-L material:
* - statistically significant difference compared to the norm (71.25 HU);
~ - statistically significant difference compared to the control group

comparing bone density indicators in the area of
injury in animals whose bone defect was filled
with Kol-C and intramuscularly injected with
lincomycin hydrochloride, a significant difference
(p<0.01) was found in their values established
during different periods of the experiment. A
significant difference was found with the norm
indicators for the values established during 1-
56 days (p<0.001) and 84 days (p<0.05) of the
experiment.

A significant difference (p<0.05) was
also found between the studied indicators
established at different periods of post-traumatic
bone tissue regeneration in animals that were
included in this experimental group. In particular,
a significant difference (p<0.05) was found
between the indicators of the 1st day and the 35™
day, the 56™ day, the 84" day; 7™ day, 14" day
and 28-84 days; 21 day, 28™ day and 35-84 days.
During the microscopic examination of bone
sections of the mandible of animals when the
bone defect was filled with Kol-C against the
background of prophylactic intramuscular
administration of Lincomycin, a number of
characteristic features of bone tissue remodeling
in response to trauma and the applied material
were established. During the first three weeks
of the experiment (in the early stages), the
structure of bone tissue in the area of the defect

and in the areas adjacent to it did not significantly
differ from that in animals in the control group.
From the 28" day of the experiment, we
registered minor structural features of the course
of both inflammatory processes and manifestations
of reparative regeneration (Fig. 6). Regarding the
outer bone plate of the alveolar process, it still
contained remnants of individual damaged
osteons and, at the same time, accumulations of
homogeneous material were noticeable, in which
islets of woven bone were located, surrounded
by cells similar to osteoblasts. In addition, in such
areas, a high saturation with microvessels was
noticeable. Significant changes from the side of
the inner bone plate of the alveolar processes
were not recorded by us. As for the spongy bone
of the alveolar processes, the content of islets of
woven bone began to increase in it (Fig. 7).
The features of the 35" day of the
experiment, during which bone remodeling
began based on X-ray examination, in sections
of such bone, this was manifested by increased
restructuring of the outer bone plate of the
alveolar processes, as evidenced by the high
content of blood microvessels, which, as is
known, are responsible for enhanced
mineralization. The inner bone plate of the
alveolar processes had a typical structure,
indicating the reliable functioning of the
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Fig. 6

Micrograph of a section of the mandible of a rabbit 3 weeks after injury and filling the defect with the Kol-C-L
material. x400. 1 - trabecula; 2 - implanted material

periodontium. At the end of the experiment, in
the period from the 8th to the 12" week, typical
spongy lamellar bone tissue was determined in
the basis of the bone of the alveolar processes.
These data indicate a more optimal course of
remodeling of the destroyed bone than with bone
augmentation with Kol-C without the use of

lincomycin. Confirmation of this process was the
involvement of a large number of cellular elements -
osteoclasts, which provided degradation of coarse-
fibered bone, and osteoblasts, which provided
the synthesis of osteoid components and fibrous
structures (osseous fibers). The surface of the
newly formed bone trabeculae was similar to the

Micrograph of a section of the mandible of a rabbit 5 weeks after injury and filling the defect with the Kol-C-L
material. State of regenerate. x400
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endosteum and covered with single unidentified
cells, which are likely a component of the red
bone marrow. Thus, the use of the osteoplastic
material Kol-C with simultaneous prophylactic
administration of Lincomycin in the early stages
of the study positively affected the course of the
inflammatory process with subsequent bone
formation.

During bone defect augmentation using
the Kol-C-L material, the lectins labeled with
peroxidase that we used demonstrated a mosaic
pattern of binding to carbohydrate determinants
of the structural components of the bone tissue
of the alveolar processes of the mandible,
periodontium, and gums. When using WGA
lectin in the early stages of the experiment (2-3
weeks), high affinity was displayed by
endothelial cells of the vessels of the
hemomicrocirculatory bed and some cells in the
composition of the periodontium, as well as
fibroblasts of the propria plate of the gingival
mucosa. Starting from the 35" day and until the
end of the experiment, the reactivity of the
vascular endothelium was reduced. We found
binding of the applied lectin to carbohydrate-
containing determinants of the basement
membranes of the hemomicrocirculatory bed. At
the same time, lectin histochemical reactivity of
cellular elements did not show significant
changes in both the experimental and control
groups of the study.

When using the galactose- and fucose-
specific lectin LABA when using the Kol-C-L
material, individual cellular elements were
observed in the studied preparations that bound
the indicated lectin. Such cells were found at the
end of the first day of the experiment and can be
considered macrophages, which indicates the
development of an inflammatory process. At the
same time, other cellular elements were
unreactive throughout all subsequent periods of
the study. In the dynamics of the experiment,
the content of cells of macrophage origin had a
tendency to decrease. The indicated lectin
showed moderate reactivity with respect to the
endothelium of small arteries and the basement
membrane of the gingival epithelium. We did not

find carbohydrate determinants of cells of the
periodontium and the propria plate of the
gingival mucosa. Thus, the use of LABA lectin
allowed us to confirm the development of the
inflammatory process and its course by
identifying cells of macrophage origin.

When visualizing slides treated with
CNFA lectin, significant heterogeneity of its
binding to corresponding carbohydrate
determinants was observed. First of all, the
applied lectin was able to bind to tissue detritus
as early as 1 day after the infliction of a bone-
destructive injury. In the dynamics of the
experiment during bone defect augmentation
with the Kol-C-L material, CNFA lectin was able
to bind to cellular elements of the periodontium
and vascular endothelium (5-8 weeks). With the
help of CNFA lectin, we also found fibroblast-
line cells. Unlike WGA and LABA lectins, CNFA
lectin partially conjugated with carbohydrate
determinants of the endosteum of some bone
trabeculae of the spongy bone of the alveolar
processes. This trend was particularly developed
in the later stages of the experiment (8-12
weeks). It should be noted that the indicated
lectin did not show activity in intact animals.

Discussion

Significant progress in bone tissue regeneration
has been achieved through the use of collagen.
Improved methods for obtaining and purifying
collagen make it possible to obtain preparations
with a maximally preserved natural structure,
which minimizes the immune response.
Modification of collagen has made it stronger
and more resistant to degradation, expanding its
potential for use in medicine. The 100% natural
collagen Collacone (Kol-C) is a cone-shaped
resorbable material used to stimulate wound
healing. Discussion. Significant progress in bone
tissue regeneration has been achieved through
the use of collagen. Improved methods for
obtaining and purifying collagen make it possible
to obtain preparations with a maximally
preserved natural structure, which minimizes the
immune response. Modification of collagen has
made it stronger and more resistant to
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degradation, expanding its potential for use in
medicine. The 100% natural collagen preparation
Collacone (Kol-C) is a cone-shaped resorbable
material used to stimulate wound healing. It
serves as a natural matrix for the formation of
new cells of the osteogenic lineage. This
preparation is widely used for post-extraction
preservation of the alveolar ridge and promotes
the formation of a blood clot with its subsequent
reorganization into a matrix for the formation of
bone tissue. The main characteristics of
Collacone include: a high capacity for resorption
processes, which last for 2-4 weeks, ensuring
blood clot stabilization and effective local
hemostasis. Collagen cones have found widespread
application in various fields of dentistry, including
implantology, periodontology, and maxillofacial
surgery. They are used to control bleeding and
hemostasis after tooth extraction, during
biopsies, and during closed sinus lifts [19].
Collagen-based materials in various forms,
including membranes, sponges or matrices,
hydrogels and composite scaffolds, are also
widely used in vivo to support bone tissue
regeneration in various clinical applications [20].

Research has shown that collagen type I is
becoming an increasingly important component of
bone substitutes. Osteoplastic materials based on
collagen do not require additional surgical
intervention to harvest bone tissue. This
significantly reduces the risks of infection,
scarring, and other complications, as well as
shortens the surgery time. Wide availability,
biocompatibility, osteoconductivity, and ease of
manipulation with this material meet the growing
demand for bone reconstruction. Continuous
improvement of collagen-based materials and
their combinations will pave the way for
innovative approaches in dentistry, which will
ultimately benefit patients who require
regenerative treatment.

Conclusions

1. The use of the osteoplastic material Kol-C with
simultaneous prophylactic administration of
Lincomycin in the early stages of the study
positively affected the course of the

inflammatory process with subsequent bone
formation.

2. After 84 days of the experiment, bone density
in animals in the experimental group was only
4% lower than in the control.

3. The use of LABA lectin confirmed the
development of the inflammatory process and its
course by identifying cells of macrophage origin.
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ITPABUJIA J1JISA ABTOPIB

JIbBiBCchbKHil Mequunmii yaconuc (JIMY) - Acta Medica Leopoliensia (AML)
https://amljournal.com/ (pISSN 1029-4244; eISSN 2415-3303) 1ie Mi>kHapOHUH, UIATHHOBUH 3
BIJIKPUTHUM JIOCTYTIOM, PEIICH30BaHHM KYpHAJ 13 3arajibHOT MEIUIIUHH, SIKUN 3acHOBaHMH y 1994 porii.
Burmyck sxypHaiy 31iiCHIOETbCS B IpyKOBaHiil ¢opmi Ta B oHiaiiH ¢opmari. JXKypHasl BUXOIUTH pa3
Ha TpU Micsli: y OepesHi, 4epBHi, BepecHi 1 rpyaHi. JIMY dinancyerses 1 ApykyeTbes JIbBIBCbKUM
HAalllOHAJILBHUM MEIMYHUM yHiBepcuTeToM iMeHi [lanuna ["amuipkoro https:/new.meduniv.lviv.ua/en/,
skuii OyB 3acHOBaHMH 16 mucromana 1784 p.

Cnoyarky >xypHai OyB CTBOpEHH, K (GOPYM JIsi ONPHITIOAHEHHS HAyKOBO-AOCIITHUX Mpallb
JHBIBCHKUX BUEHHX; ChOTONHI, MeTOr0 JIMY € myOmikaitist podiT iHO3eMHUX aBTOPIB, 3aIliKaBICHUX Y
TEOPETUYHIH 1 KIiHIUHIN MeauimHi. [loganHs MaTepianiB yKpaiHCHKOIO Ta aHIIIIHCHKOIO MOBaMH CXBa-
JIFOETHCS K BiJ] MEMYHUX CIELIAJICTIB, TakK 1 (paxiBLiB, SIKi MPAIIOIOTh Y CYMIKHUX Tally3sX HayKH.
J1ist 301TbIIIEHHS MIPKHAPOIHOTO 3HAUEHHS Oy OIiIKOBaHUX MPAIlb, 3a0X0UY€ThCS ITOJAHHS MAaHyCKPHUTI-
TiB CTaHJAPTHUMHU OPUTAHCHKUM a00 aMepUKAaHCHKUM BapiaHTaMHU aHIJIiHCHKOT MOBH.

[TpiopuTeTHUMH TeMaMU HAyKOBO-IOCIIIHHUX Ipallb € Ti, 0 IIKaBISITh MEIUIHHUX (DaxiBIIiB 1
CHeIiaicTiB cIy0M OXOPOHU 370pOB's sSIK B YKpaiHi, Tak 1 B cycimHiX kpaiHax CximHoi €Bpomny.
[TpiopuTeTHUMY MyOIKaIisIMK B KypHaJIi € OPUTiHAIbHI HAyKOBI JOCIIKEHHS, OIVISIIN JIITEpaTypu
Ha OCHOBI JJOKa30BOi MEIUIIUHH, JyMKa €KCIIEPTIiB.

Penakiiiina koneris AML € unenom Paam HaykoBux penakrtopiB Ykpainu (PHPY) i
JAOTPUMYETHCSI OHOBJIEHUX peKoMeHaaliil Bix MikHAPOIHOI0o KOMITETY peJaKTOpiB MeIUYHUX
s;kypHagaiB (ICMJE), Komirtery 3 my0aikauiiinoi ernku (COPE), Panu naykoBux penaxropis (CSE)
Ta Acounianii HayKoBUX BHAABLIB Bigkputoro gocrymy (OASPA).

BinnosiganbHi peakTopu )KypHary 30epiraroTh ormy01ikoBaHi Mpaili Ha HaaiiHuX miargopmax
BIJTKPUTOTO JIOCTYIy Ta Y IUPPOBHUX Oi0IiOoTEKAX.

Kypnan 3abesmneuye perynsipe HagaHHs O0i6miorpadiunoi iHdopmarii 10 MikHaporHUX 610-
miorpadivanux 0a3 gaHuX i i1 peecTparii Ta MOHITOPUHTY TIOKa3HUKIB IUTYBaHHS.

[TicnsmyGnikarina mpoMOoIIist BHOpaHUX HAYKOBHUX ITPAIlh 3/11HCHIOETHCS KyPHAJIOM 3a JIOMIOMOT OO
COLIIAJIbHIX MEPEK 3 METOIO IIPUBEPHEHHS YBaru BCECBITHBOI YUTAIBKOT ayJTUTOPI1, @ TAKOXK BUSIBICHHS
TPEHJOBHUX CTATEH.

Penakuiiina momiTHKA i MPIOPUTETH KypHAITY PETYISIPHO OHOBITIOIOTHCS 3 ypaxXyBaHHSM aBTOP-
CBKHUX 1 UUTAIBKUX MPO(eCiiiHuX IHTEPECiB, IHANKATOPIB OLIHIOBAaHHA CTATTI (KUIBKICTh MEPErIsIIiB,
3aBaHTaXCHb, [IUTYBAHb) Ta PEKOMEH AN YICHIB peIaKIliiHOT KOJIETIl )KypHAITY.

Meta Ta npo0jieMaTHKA )KypPHAJIy

JIMY ny6i1ikye HayKOBO OOTpYHTOBAHI JOCIIIKSHHS, OTJISIM JIITEPATYPH Ta 1HIIOTO THITY CTAaTTi, IO
IIKaBJIATh MEIUYHUX (DaxiBIIiB i CTIEIIANICTIB CITy>KOU OXOPOHHM 37J0POB'S SIK B YKpaiHi, TaK i B CyCiTHIX
kpainax CxigHoi €Bpomni.

Takum unHOM, cepa iHTEepeciB BKIIOUAE HACAMIIEpel TEMH HayKOBHX JIOCIIKEHb, SKi CTOCY-
IOTHCSl TEOPETHYHOI 1 KITIHIYHOT METUIIMHU B YKpaiHi Ta Cxigniid €Bporri.

[TpiopUTETHUMHU BBAXKaTUMYThCSI MAaHYCKPHUIITH 3 YiTKO CPOPMYITHOBAHUMH TiMIOTE3aMH, 1HHO-
BaI[IHUMU 11€SIMH, HATIHHAMHA HAyKOBHUMH JIOCTI/DKEHHSIMH Ta CTATUCTUYHUMHU METOIaMH, 100pe
BiJIpe/larOBAaHUMH TEKCTaMH, a0CTpaKTaMu, Ta BaJIiJIOBAHUMU CITUCKAMH JIITEPATyPH.

3amis 30epeKeHHs 1 MOJANBIIOT0 PO3BUTKY YCTaJICHUX TPAAWIiHN, TaHUH HAyKOBUH >KypHAI
peryisapHo myOJiKye TyMKH €KCHEpTIB — MPEICTaBHUKIB JIbBIBCHKOI HAyKOBOI CIIJIBHOTH, @ TAKOX
NPEACTaBHUKIB HAIlIOHAIBHUX 1 PETiOHATBHUAX HAYKOBO-TOCIIIHUX Ta OCBITHIX 3aKJIAIiB.
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[IpiopuTeTHICTH MyOMiKaLliil OLIHIOETHCS 3 ypaXyBaHHSM X BIJIIOBIAHOCTI IHTEpECaM YU TAIBKOT
ayaurtopii B kpainax CxigHoi €BponH.
[Ipononyemo Bamriit yBa3i npuOIM3HUNA CIUCOK NPiOPUTETHUX A5 myOaikanii HanpsAMKiB
HAYKOBHX J0CJIi/)KeHb:
- InnoBanii B marodizionorii, AiarHoCTHUII , TIKyBaHHI Ta MPOMITAKTUIIl BHYTPIMIHIX XBOPOO, MOIIH-
penux B Ykpaini ta Cxinniit €Bpori
- Kiiniuni acniektu Tyoepkynso3y, BIJI/ CHIJI, kiimoBoro 6openiosy (xBopoou Jlaiima)
- Memununa migyac maggemii COVID-19
- XBopoOwu, MOB’s13aHi 31 CTapiHHAM
- TpaHcmnaHTaris opraHis
* Aneproiorisi Ta iIMyHOJIOTisI
- TIpomeneBa JiarHOCTHKA Ta PaIioNoris
- Paniamiiina ririena B kpainax CxigHoi €Bponu
- Biifna 1 mequnmna
- IHHOBaIIT B 3aNpOBaPKEHHI Ta BUKJIaIaHHI HABYALHUX JTUCITUTLTIH
- Iudporizamis B KIIHIYHIA MeTUIINHI
- Hogi migxonutu y dhapmartii, KIiHIYHINA papMaKoIorii i METUYHINA CTaHJapTH3AIII].

Kareropii crareii Ta pexomenaauii 1Js1 ix opopmiieHHs

JIMY nyGrnikye HACTYyIHI B CTaTel: KIACUYHI OTJISAM JTITepaTypH i3 BCEOIYHUMU Ta CUCTEMaTHY-
HUMH CTPATETisIMU MOUTYKY, CACTEMaTHYH1 OIS JIITepaTypH, EKCIIEPTHI JyMKH, OPUTiHAJIbHI HAYKOBI
JOCITIJKCHHSI, YHIKaIbHI Ta MOBYAIHHI KIIIHIYHI BUTIAIKH 3 OIVISIAMH JIITEPaTypH, TUCTH Ta iHpopMa-
LiifiH1 cTaTTI.

ABTOpH KJACHYHMX OLVISAIB JiTepaTypu MOBHHHI OpaTu 10 yBaru peKOMEHJAIlil CTOCOBHO
3aifiCHeHHs BCEOIYHMX 1 CHCTEeMaTHYHHX MOITYKIB JIITEpaTypH, a TAKOXK BKa3yBaTH Y CTPATETi] MOIIYKY
KITIOYOBI CJIOBa Ta 4acoBUi mpomixkok: https://rdcu.be/cimCN

ABTOpaM cHCTeMATHYHHMX OIVIAIB JiTepaTypu PEKOMEHIYIOTh IPOCTIEKTUBHO PEECTPYBATH
npotokosn cBoix orisiiB y peectpi PROSPERO (https://www.crd.york.ac.uk/prospero/), mnanysaru
BceOiuHI Ta cucreMatnyHi nomryku yepe3 MEDLINE/PubMed, Scopus, Web of Science, Cochrane
Central Register of Controlled Trials (CENTRAL; https://www.cochranelibrary.com/central i uepe3
Ha/lilH1 0231 JaHUX IS CTIEHiaIiCTiB.

HacrtiifHO pexoMeHT0BaHO 3/TIHCHIOBATH aHAJTI3 OTPUMAHHX JKEPEIT, BHKOPUCTOBYFOUYH CTPATETIIO
PICO (Population, Intervention, Comparator, Outcome) i 0pOopMIISITH CUCTEMaTUIHUN OTJISI JTiTepa-
TypH y BianoBinHocTi 31 cranaapramu PRISMA http://www.prisma-statement.org/

OpwriHaibHi HayKOBI CTATTI Ta X aOCTpakTH MoBUHHI Binosiaaru cTpykTypi IMRAD Ta mictuTti
Beryn (Introduction), Metomu (Methods), Pesynsratu (Results), O6roBopennst (Discussion), BiucHoBKw.

Hactynzi misknapoani perakuiiini pexomenaauii € BAXIMBUMU Il aBTOPIB, 5K IJIAHYIOTh
MI0/IaBaTH CBOI Ipaili J0 I[bOTO KypHAITY:

- Pexomennaii oo 3nificHeHHsI, 0pOpMIIEHHSI, pejaryBaHHsl, myOJikaiii HayKoBOi Iparli B METUYHUX
)ypHaax (oHOBJIeHO Yy TpyaHi 2019 poky) http://www.icmje.org/recommendations/

- bina Kuura Pagu HaykoBHX penakTopiB IIOAO CIPHUSHHS JOOPOYECHOCTI MyOmiKalii B HAyKOBHX
xKypHanax https://www.councilscienceeditors.org/wp-content/uploads/CSE-White-Paper 2018-
update-050618.pdf

HacriitHo pexoMeH10BaHO O(OPMIISITH OpPUTiHAIEHE HAYKOBE IOCIIPKEHHS 3TI/THO 3arIbHOMPHITHSATOTO
craunapty EQUATOR i nos's3anumu 3 HUM pexoMmenaanismu https://www.equator-network.org/:
1. Panyomizosani kiinivHi qocuimkerass CONSORT https://www.equator-network.org/reporting-
guidelines/consort/
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2. OGcepsamiitai HaykoBi nocuimkenHss STROBE https:/ www.equator-network.org/reporting-
guidelines/strobe/

3. Ounaiin onutyBannss CHERRIES https://pubmed.ncbi.nlm.nih.gov/15471760/

4. Onuc kininiyaux Bunaakie CARE https://www.equator-network.org/reporting-guidelines/care/
5. JIoxkmiHIYHI JOCIIIKEHHS 3 BUKOPHCTAaHHAM TBapuHHUX Mozeneit ARRIVE
https://pubmed.ncbi.nlm.nih.gov/32660541/

PenaryBanHsi MoBH, (hopMaTyBaHHS, HUTYBaHHS Ta opopMIIeHHs 0ibaiorpaiyHuX CUCKIB
BHKOPHCTAHOI JliTepaTypu

JIMUY - nBoMOBHU (YKpaiHCEKHI Ta aHTTIIHCBKHI) *KypHaI. [IpoTe, HaCTIIHO 320X0Uy€EThCS MOJaHHS
no0pe BiipeiaroBaHuX pooiT, HAMMCAaHUX OPUTAHCHKUM a00 aMepUKaHCHKUM BapiaHTOM aHITIHCHKOL
MOBH JIJIs1 301UTBIIIEHHS 3a11iKaBICHOCTI SIK YKPaTHCHKHX TaK 1 3aKOPIOHHUX JIOCITITHUKIB Ta MOKPAICHHS
MDKHapOIHOT HayKOBOT Ta aKaJIeMi4HO]1 CITiBITpalli.

[Tpu boMy aBTOp MOBUHEH IO CITiIOBHO BUKOPHCTOBYBATH BUOPAHHIA CTHIIb aHIITICHKOT MOBH 1
HE 3MIIyBaTH OPUTAHCHKUI Ta aMEPUKAHCHKHIA BapiaHTH B OJJHOMY MaHYCKPHIITI.

ABTOpaM CITiJT TOKJIACTH JOAATKOBUX 3YCHJIb MIOAO ICTOTHOTO PeAaryBaHHS iXHIX PYKOITHCIB.
[Tepen momaHHsAM, CIIiJ IEPEBIPUTH MOBY 1 BipenaryBaTtu pyKOIMC, BUKOPHCTABIIH MPOTPaMHE 3a-
oesneueHHs: https://prowritingaid.com/, https://www.grammarly.com/

MOoBHI peakTopH KypHaITy IEpeBipsIFOTh MAHYCKPUIITH Ha YUTA0ETBHICTS 1, SIKIIIO HEOOXiTHO,
MOPEKOMEH/IYIOTh JIOAATKOBE peiaryBaHHs. PyKkonucy, siki HamucaHi HOraHOI0 MOBOIO, Oy Th Biipa3y
BigxwieHi. J)KypHall He HaJae TIOCyYT 3 pelaryBaHHs OCHOBHOI MOBH PYKOIIHCY.

ABTOpH TIOBHHHI I1aM’SITaTH , 110 KOXKEH PYKOIHC MEPEBIPSIETHCS HA CXOXKICTH 1 KOMIOBAaHHS
TEKCTiB, rpadikiB Ta ineit. s Toro, mod pykonuc OyB OmMyOIiKOBaHHA, aBTOPH MOBHHHI YHUKATH
KOITiFOBAaHHS Oy/Ib-SIKUX peueHb UM OUTHIINX (PparMeHTiB TEKCTY Ta rpadikiB 3 paHilie OmyOaiKoBaHIX
po0iT. Pegakropn MoXXyTh BUMAraT MiATBEPXKSHHS, 10 Y MTOJAHUX PYKOMUCAX BIACYTHIN Oyab-sIKHA
CKOITIOBaHUH TEKCT 3 paHille OImyOIiKOBaHUX POOIT.

KoxkeH HaykoBUi (akT (KU HE € 3araJTbHOBIIOMHUM) YU OITUC TIOTIEPEIHIX JTOCIIKEHbh TIOBUHHI
CYIIPOBOJDKYBATHCS] TIOCUJIAHHSM Ha BIJIIIOBITHE JIITEpaTypHE JHKEPENo, OaKaHO 3 MIXKHAPOIHUX 0i0ITio-
rpadivanx 6a3 JaHuX, Takux K Scopus Ta Web of Science, 13 mudpomm ineHTHdiKatopom 00 ’ekty (DOI).

Koxnwmit HaykoBUH (hakT BUMarae, MpuHANMHI, OJTHOTO TIOCUJIAHHS Ha aBTOPUTETHE JIiTepaTypHE
Jokepeno. [Ipu nboMy MHOKWHHI TOCHIIAaHHS Ha CXOK1 Jpkepena (Oipie 3) He peKOMEHTYIOThCH.

ABTOpH IOBUHHI IUTYBaTH CKOpillle IEPBUHHI Hi’K BTOPUHHI JpKepena Jiteparypu. Bulip mite-
paTypHOro JuKepena JUlsl IUTYBaHHS Ma€ OyTH OOTPYHTOBAaHHMM i aBTOp MOBUHEH OyTH 3HAOMHM 3
yciMa IpOIUTOBAaHUMH HUM pOOOTaMHU.

Penaxropu xypHamy norpumMyroThesi npuHiumniB Can-Opannucbkoi Jlexmaparii mpo OIiHKY
Hayxooro Jlocmimkennas (DORA) https://sfdora.org/, siki € Takok KOPUCHUMHU JIJIST aBTOPIB.

Kypnan pekoMeH/1ye aBTopaM KOPHCTYBAaTHCS HACTYITHUMH PEKOMEHIAITiSIMU IIIOJI0 IIUTYBaHHS
aKTyaJIbHUX 1 eTHYHHX JuKepelt: https://bit.ly/2Xs60n6

[Tpu oopmiteHHI TUTYBaHb Ta MOCHJIAHB CIIiJ TOTPUMYBATUCS BaHKyBEpCHKOTO CTHITIO 1 KEpy-
BaTHcs pekomeHnamismu Mixuaapoanoro Komitety PenaktopiB Meanunux sxypHaiis (ICMJE)
http://www.icmje.org/recommendations/

biGmiorpadiuHi mocuIaHHs y TEKCTI CIiJ 3a3HAYaTH MOPSAKOBUM HOMEPOM BUIIEHUM JIBOMA
KBaJ[paTHUMU JIyKKaMu (Hanpukias: [1,2,3]) i mepeniuyBaTH y TAKOMY K XPOHOJIOTTYHOMY MOPSIKY
B CIIMCKY JIITEPATYpH B KiHIII PYKOTIHCY.

Y criicKu iTepaTypu il BKITFOYATH JTrIIe 610iorpadiuHi moCHIanHsl, SKi 37 {yBaJIUCS B TEKCTI.
ABTOpU MOBHHHI OyTH T0Ope 00I3HAHUMH 31 3MICTOM YCiX MPOIMUTOBAHUX JIITEPATYPHUX JIKEpeT i
rapaHTyBaTH, 10 BCi BOHU MPEJICTABIIEH] B CIIUCKY JIiTEpPaTypH.
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Koxwne 6i0miorpadivyHe mocuiaHHs Ma€e BKIIOYATH:
- aBTOD (Ipi3BUIIIE, 1HIIIAIN); IEPETIUYETHCS 10 IECTH aBTOPIB; SKIIO aBTOPIB OiJIbINE MIECTH, TIepe-
JYy€eThCS TEpIi TPH, a Jaii - «et al»;
- Ha3Ba CTATTi
- CKOpOueHa Ha3Ba )KypHAIy 3 3T1IHO KaTaJory HallloHaIbHIM MeaunaHoi 6i0mioTexu CIITA
https://www.ncbi.nlm.nih.gov/nlmcatalog
- pik myOmikarii, HoMep, CTOPIHKH

3 BEeNMKOi OyKBU TIOUMHAETHCS JIUIIE TEPIe CIIOBO B 3ar0JIOBKY CTaTTi, @ TAKOXK CJIOBA, K 3a-
3BUYall MUIIYTHCS 3 BEIMKOI OyKBH.

IIpuxknagu opopmieHHs 0idaiorpaivHUX NOCHJIAHDb:

1. XKypHanbHa crarts

Malysheva KV, Spasyuk IM, Pavlenko OK, Stoika RS, Gorchynskyi OG. Generation of optimized
preparations of bone morphogenetic proteins for bone regeneration. Ukr Biochem J2016;88(6):87-97.

2. Kuura

Hong GD, Kim C, Park J. JKMS Reference Style: a Guide for Authors. 5th ed. Seoul, Korea: Daehakro
Press; 2017.

3. Beb6-mxepeno

Read the Budapest Open Access initiative. [Updated 2002]. [Accessed April 16, 2019]. http://
www.budapestopenaccessinitiative.org/read.

Tabnwri cmig HajacunaTu okpeMuM daiinom y hopmari Word. Boru marors OyTi ipoHyMepoBaHi
BI/IMIOBITHO 710 TIOPSZIKY, B SIKOMY BOHH 3’SIBIISTIOTHCSI B TeKCTi. Hymepariii Ta Ha3BU pO3MIIIYIOThCS HAJl
TaONHILIETO, A TOSICHIOBAIIbHI HOTATKU BHU3Y. Ta0HII TOBUHHI Oy TH CAaMO3pPO3YMITIMH Ta BKIIFOUATH CTHC-
7y iHpOpMALIiIO 3 YITKO 3a3HAYEHUMH OJMHHIIIMA BUMIPIOBAHHS JTAOOPAaTOPHUX 1 JeMorpadiyHux ma-
pamMeTpiB, 3po3yMisti abpeBiaTypr. ABTOpaMm CIIijl yHUKaTH AyOIroBaHHs iH(pOpMAITii B TEKCTaX 1 TAOMHIIIX.
[Mopaau npu popmaryBanHi Tabnmiii npeacrasieHi B https:/pubmed.ncbi.nlm.nih.gov/19296024/.

Pucynku nopatotecst okpemumu daitnamu y popmari Microsoft Office 3 BUCOKOIO pO3IITEHOIO
3parHicTio (mpuHaiimui 300 dpi).

dotorpadii Ta BiZieo KM MatoTh OyTH MPEICTABIICHI 3 BUCOKOIO PO3IITILHOIO 3IaTHICTIO (TIPH-
Haiimui 300dpi) B TIFF i/ a6o JPG dopmarax mist potorpadiit i MP4 un AVI nns Bineo.

Menuuni ¢pororpadii namieHTiB MOBHHHI OyTH KOH(1ACHIIIITHI 3 HEMOXIIUBICTIO 11eHTU(DIKyBaTH
0co0y MaIfieHTa 3a paxyHOK MacKyBaHHsI Oueii Ta MpUXOBaHHS Takol iHPOpMaIlil sIK MPi3BUIIE TOLIO.
Takox HEOOX1THA MMUCHMOBA 3rojia MAIlieHTa Ha myodikaiito gororpadiit. [Topaau moao cTBOpeHHS
SIKICHUX LTIOcTparii, npencrasieHi B https:/pubmed.ncbi.nlm.nih.gov/19421674/

ABTOpaM citiJ yHUKaTH abpeBiaTyp y 3arojoBKax CTaTTi 1 Mi3arojoBKax. Yci abpesiaTypu mo-
BUHHI OyTH po3mm(poBaHi TaMm, Jie 3yCTPidaroThCsI B TEKCTI BIIEPILE, 1 TOTIM MOCIIIJOBHO 3aCTOCYBa-
tucs. Crify yHUKaTu abpeBiaTyp sKi MOXKYTb OyTH HENMpPaBUJIBHO 3po3yMimumu (Hampukiag Open
Access [OA], Osteoarthritis [OA]).

PexomenoBanuii opmar ycix pykonucis

1. TumynvHna cmopinka

- 3aroi0BOK (CTHCIHA, JOCTAaTHBO 1H()OPMATUBHUH Ta 3 BiIOOPAKEHHSIM KIIIOYOBUX CIIIB).

- Imena, o 6aTpKOBi (He 000B’S3KOBO) Ta MPi3BUIIA ABTOPIB

- Ha3Ba ycTanoBu aBTOpiB (BiUTUICHHS ITiIPO3/ILI, OpTaHi3allis/ yHIBEPCUTET, MICTO, KpaiHa) 1 email
KO)KHOTO aBTOpa

- IM’s1, mpi3BHIIE, IOMITOBA a/1peca, 1 email BiMmoBiAaILHOTO aBTOpa

- ORCID ID Bcix aBTOpiB
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2. Pestome. Pe3tome opUriHaIBHOTO HAYKOBOTO TOCIIKEHHS Ta OTNISAIB JIiTepaTypy MOBUHHI OyTH
CTPYKTYpOBaHi (BCTYII, METONIU, PE3yJIbTaTH, BUCHOBKH) i oOMexyBarucs 300 cnoBamu. [HII THITH
cTareil MOXXYTb OyTH 3 HECTPYKTypoBaHUM pe3tome 10 200 ciiB.

Jnist pegakuiiHuX cTaTei, IMCTIB Ta iHhOpMaLlitHUX MTOBIIOMIICHb pe3toMe HEMoTpiOoHO. Pe3tome
OPUTIHAIBHOTO HAYKOBOTO JOCII/KEHHS TOBUHHO KOPOTKO OIMCATH BCTYI, METY JOCIIKSHHS, Ma-
Tepiajy Ta METOMIU, KpUTEPIi BKITFOUSHHS Ta BUKITFOUSHHS 3 IOCI/DKEHHS, BAXKJIMBI pE3yJIbTaTH (OCHOBHI
CTaTHCTUYHI Pe3yJbTATH y BUIISII CEPEIHIX BEIIMIMH YU MeJ[iaH, a0COOTHY KUTBKICT 3 BiICOTKAMH,
95% noBipui iHTEpBaH, 3HAYCHHS P; C1iJ1 yHUKaTH HENoTpiOHOT TOUHOCTI B OTPUMAHUX PE3yJIbTaTax
30UTBIITYIOUH PO3PSIIHICT HU(P), T BUCHOBKH.

PestoMe cucTeMaTnYHUX OIVISIIB JITEpaTypu MOXKHA CTPYKTYPyBaTH aHAJOTIUHO. Y pe3roMe
KJIACUYHUX OTJISIB JIITEPaTypH CIIiJ] ICTAIBHO OIUCATH CTpaTeTii MOUIyKy JiiteparypH (6i0miorpadivni
0a3u JaHuX, KIIOUOBI CJI0BA, YAaCOBI TPaHMIII TIOIIYKY).

KomniroBaHHsI pi3HUX YaCTHH PYKOIIUCY Y Pe3iOMe 1 HaJIaHHS IOCHIIaHb y PE3IOME € HETIPHUHHITHUM.
Pe3rome MOBHUHHO BiI0OpakaTu KITFOUOBI CIIOBA PYKOITUCY.

3. Kmouosi crosa (4-6 kmrouoBux citiB orpuManrx 3 MeSH B PubMed https://www.ncbi.nlm.nih.gov/mesh/
4. AGpesiatypu

5. OCHOBHHUI TEKCT

6. Jlerani y4acTi KO)KHOTO aBTOpa y BUKOHaHHI pOOOTH Ta HalMCaHHI CTATTI

7. Honsika

8. KondmixT inTepecin

9. dinancyBaHHS

10. CxBanenHs Komicii 3 6i0eTuku (Ha3Ba KOMicii, HOMep MPOTOKOIY, JaTa)

11. Criucok miteparypu

12. TaGnu1ii/pucyHKH, TOSCHEHHS JI0 PUCYHKIB

Kypuan o06poOnsie TIIBKH PYKOIIMCH, K1 MTOJIaH1 Yyepe3 OHJIAH 1aTdopMy KypHaIy:
https://amljournal.com/

Bci moganHs nepeBipsAoTHCs TOIOBHUM PEIaKTOPOM, HAYKOBUM KOHCYJIBTAHTOM 1 OIIHIOIOTBCS JIBO-
Ma 30BHIIITHIMH PELIEH3EHTaMH TIEPIIl Hi’K MOBIJIOMHUTH PIIICHHS II0JI0 MOMKIIMBOCTI Iy OMiKaIlii pyKOIHCY.

[onmoBHUI pelakTop 3aMpoITy€e 30BHINTHIX PEICH3EHTIB Ha MiICTaBi X aKaJeMIYHIX TOBHOBA-
JKEHb, TIONEPETHHOTO aBTOPCHKOTO Ta PEHEH3IHHOr0 JOCBily Ta IHIIMX XapaKTEPUCTHK, MOAAHUX B
https://bit.ly/2X010JC

Perien3enTam MoBUHHI KEPyBaTUCS HACTYITHUMH €TUYHUMH PEKOMEHIAITISIMH:
https://publicationethics.org/files/cope-ethical-guidelines-peer-reviewers-v2_0.pdf

KypHan BUKOPHUCTOBY€E MOJIEIb TIOABIMHOT «CIIIMOT» eKCIepTHOI OLiHKH (0COOU perieH3eHTa Ta
aBTOpa HEBiJIOMi OMH ofHOMY). [lepimmii payH ekcriepTHOI OLIHKY TPUBAE MPUOIU3HO 3 THXKHI.

ETnka HayKoBHX 10C/Ti/IKeHb
Y po3niii MeTonu TOCIiKeHHS, aBTOPH TOBUHHI BKa3aTH HOMEp, AaTy MPOTOKOIY Ta Ha3By KOMicii 3
010€THKH, SIKa CXBAJIMJIA IIPOBECHHS X JTOCII/PKEHHS 10 HOTO moyatky. J{ist Oyib-sKOT0 OCITi IKEHHS
3a y4acTIOo JIFOIEH JI0Ia€ThCs 3asBa MPO MUCEMOBY 1HGOPMOBAHY 3TOJY.

JlocmipkeH s 3a yJacTi Jroned MaroTh BiamoBinatu Bumoram WMA Declaration of Helsinki
https://bit.ly/2rJdF3M.

Coiy 30epiraTi mpaBo Ha KOH(DIISHITIHHICTB JFO/IEH, 3ATyIeHUX JI0 HAyKOBUX JIOCIIDKeHB. Oric
KIIIHIYHUX BUTIAAKIB HE TIOBUHEH PO3KPHUBATH 0COOY IMAIli€HTA.

[Tpu mpoBeieHHI eKCIIEPUMEHTIB Ha TBAPUHAX, CJIL TOTPUMYBATUCH 3araJIbHOBH3HAHUX KEPIBHUX
MPUHIHIIB 1 JUPEKTHB €BPONEHCHKOTO COI03Y
http://ec.europa.eu/environment/chemicals/lab_animals/legislation_en.htm
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YuacTtb aBTOpiB

Penakropu JIMY niaATpuUMYyIOTh IPUHIUITH T0OPOYECHOCTI Ta MPO30POCTI Tpe- 1 micsmyOmikamiiHol
KoMyHikarii, npencrasnenux y CapaeBcbkiii Jlexnapariii mpo 700podecHICTb Ta TOCTYIHICTh HAYKOBUX
nyOumikariit https:/bit.ly/2psO6W4. BinnosinHo fo Jleknapariii, aBropam paisiTh MaTy IEpCOHATBHHN
ORCID ID i3 noctynHoro myomniynoro inpopmariiero. [Tnardpopma ORCID inenTudikye Beix CriiBaBTOpiB
3 TIOBHOIO Ta BITKPUTOIO 1H(POPMAITIE€rO PO iX iMeHa, 1Mo- 0AaThKOBI, Mpi3BUINA, Oi0IiorpadivHi JaHi
nmyOJTiKaliii, 1aHi mpo peneH3yBaHHs Ta iHII HayKoBi gocsrHeHHs. Peectpanis Ha ORCID nnardopmi
€ Oe3komToBHOIO Ha https://orcid.org/.

[IpuiiHATHUMU € HacTynHI KpuTepii aBTOpcTBa, cxBajseHi MiXKHAPOAHMM KOMiTeTOM
penakropiB meanuHux ;kypHaiis (ICMJE) http://www.icmje.org/recommendations/browse/roles-
and-responsibilities/defining-the-role-of-authors-and-contributors.html:

1. CyTTeBuii BKI1a]1 y KOHLETIIIIO YH JU3aiH pOOOTH; UM OTPUMAaHHS, aHai3 abo iHTeprpeTartist qanux; TA
2. HanmcanHs ctatTi uM ii KpUTHYHHNA TIeperisi]] JUTs BXKITUBOTO 1HTEJIEKTyalbHOTO 3MicTy; TA

3. OcratouHe 3aTBep/KEHHS Bepcii, sika Oyne onyouikoBana; TA

4. 3rona aBTOPIB HECTH BiAMOBIAJIBHICTB 32 BC1 aCTEKTH pOOOTH 1 rapaHTyBaTH IO BC1 MUTAHHS, SIKi CTO-
CYIOTBCSI TOYHOCTI 1 JIOOPOYECHOCTI Oy/Tb-SIKO1 YACTUHU POOOTH € HAISKHIM YMHOM JIOCITIKEH] Ta BUPIIIICHI.

MMoasika

HeaBTopchka yuacTh, 30KpeMa 30BHIIIHE pelaryBaHHS MOBH Ta CTaTUCTHYHOTO aHAIIi3y, 3aCIIyTOBYE
Ha nofsKy. OQiniitHui BUCITIB MOJSKHU CIIiJ] apecyBaTH BCiM ocobam, siKi 3p00MIIN BKJIa1 y HayKOBE
JOCITIPKEHHS Ta HAITMCAHHS, aJie He BIIMOBIAAI0Th 4OTUPHOM KpuTepisim aBTopctBa [CMIJE. Jlomomora
MOBHHUX areHIli} 110 HAMMCAHHIO Ta PeIaryBaHHIO TEKCTY CTATTi MOBHHHA OyTH BiJ3HAYCHA y PO3ILII
nojisiky y BimosigHOCTi 3 AMWA-EMWA-ISMPP Joint Position Statement on the Role of Professional
Medical Writers
https://www.equator-network.org/reporting-guidelines/amwa%E2%80%92emwa % E2%80%92ismpp-
joint-position-statement-on-the-role-of-professional-medical-writers/

Po3kpurrst koH(IiKTY iHTEepeciB
ABTOpH BIJNOBIJaNIbHI 32 MMOBHE PO3KPUTTS Oynb-sSKUX (DiHAHCOBUX Ta HE (hiHAHCOBUX KOH(QIIIKTIB
1HTEpeCiB, sIKi MOXKYTh MTOPYLITYBaTH AOBIPY 10 iX HAYKOBHX JIOCIi[)KEHb.

ABTOpYW MOBHHHI OyTH 3HaWOMI 3 OHOBIIEHOIO B JroToMy 2021 p. mekaapauniero ICMJE npo
KOH(JIIKT iHTepeciB 1 i1 Yac mogadi MaHyCKPUNTY BBECTH BiANOBITHY (hOpMY 3allOBHEHY BCiMa
ciiiBaBropamu http://www.icmje.org/disclosure-of-interest/

[epenik MOXITMBHUX KOH(MITIKTIB iIHTEpECiB Ta IX I€TabHE MOSCHEHHS MOYKHA 3HANTH B HACTYITHUX
pexomennamisx https://pubmed.ncbi.nlm.nih.gov/24382859/.

®dinaHCcyBaHHA
ABTOpaM CJ1i/1 HaAaTH IOBHY 1H(OpPMAIIito PO Oy/Ib-sKe CIOHCOPCTBO M (piHAHCYBAaHHS IXHBOTO Hay-
KOBOTO JIOCJII/IDKEHHS Ta OTJISA/IIB JTiTeparypu (Ha3Ba CIIOHCOPCHKOT OpraHi3allii, HoMep IpaHTy, JaTH).

IInariar i iioro nonepexxeHHs
PenaxTopu sxypHaIy mepeBipsSIOTh BCI MAHYCKPHIITH Ha ITPEIMET TEKCTOBUX 1 Tpad)idYHIX 3aI03UYCHb,
BukopucToByroun Grammarly https://www.grammarly.com/, Google 300paxeHHs
https://www.google.com/imghp?hl=EN, anturuariatny nerekropHy cucremy ,,iThenticate”
https://www.ithenticate.com/.

Bin aBTOpiB BUMararoTh rapaHTiii TOTo, 110 BC1 YAaCTUHH X PYKONHCIB HE MICTATh HEETUYHO
CKomiiioBaHi1 TeKCTH, i7el, rpadiku Ta MOPYIIEHHS aBTOPCHKUX MpaB. ABTOPIB MOXYTh MONPOCUTH
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HAJaTH JeKIapallito Ipo Te, IO Hi OJJHA YaCTHHA iX PYKOIHCY, He Oyiia CKoIiiioBaHa YK OITyOIiKOBaHa
B IHIIMX MICIX ITOBHICTIO 400 YaCTKOBO.

JyOnikatHi i BropuHHi ny0aikaunii Ta perpakuii

AOCOJIOTHO HETIPUITYCTHMHUM € MTOJITAaHHS CTaTeH, sKi Bxke OyIIn MOBHICTIO a00 YaCcTKOBO OITyOI1iKOBaHi
OyZib-sIKOI0 MOBOIO B IHIIMX BHUJaHHAX. [loBTOpHA myOuikais nmepexiiaeHol Ha aHNIIHChKY paHile
oIy 0I1iKOBaHOT 1HIIIOI0 MOBOIO CTaTTi, 6€3 0(ilifHOTO J03BOJTY TIEPBUHHOTO BHJIABIIS, € HEETHYHOIO
MOBEJIIHKOIO (TU1ariaT mepekyamty) Ta MOXKe MOpyITyBaTH aBTOPCHKI Mpasa.

Penakropu JIMY MOXyTh pO3IJIsi1aTH BTOPUHHY (€TUYHY ) Iy OJIiKaIlifo CTaTeH, sIKi peICTaBIs-
I0Th BEJIMKUAHN 1HTEpEC sl YUTALbKOI aymuTopii (32 yMOBHU O(illifHIX J03BOJIIB IEPBUHHOTO Ta BTO-
PUHHOTO BUAABINIB). Y TaKUX BHUITAKaX Oy/ie OIIHIOBATUCS TOTPUMAHHS BiJMOBITHUX PEKOMEH/IAIIIMA
MDKHApOJHUX pelakiiitHux acomiamiii http://www.icmje.org/recommendations/

VY BUMAKy BUSBICHHS HE3HAYHUX ITOMUJIOK B OIyOIIiKOBaHil cTaTTi, OymMyTh OIyOIiKOBaHi BU-
MpaBJICHHS.

V BianoBigHOCTI 3 pexomenaanismMu Komirery 3 ernku nyomikaiiit (COPE), perpakuii ormy0uti-
KOBaHUX CTaTel OyayTh 31HICHIOBATUCS y HACTYITHUX BUMAJIKaX: 3HAUH] IIOMUJIKH, BIZICYTHICTh €THY-
HOTO CXBaJICHHSI OPUTIHAJILHOTO JIOCIIIHKEHHSI, T1ariat, ooMaH, ganscudikaris, Gpadpukariis, HeeTUIHE
aBTOPCTBO, HEPO3TOJIOMICHHS! OCHOBHUX KOH(ITIKTIB IHTEPECIB Ta iHIII MOPYIIEHHS aKaJeMiuHOl 10-
opouecHocTi https://publicationethics.org/node/19896

ABTOpCBHKe NPaBO Ta JiilleH3isl Ha PO3MOBCIOXKEHH S

Astopu JIMY 36epiratoTh aBTOPCHKE MPABO 1 JO3BOJISIIOTH BU/IABLIEB] Oy OIIKYBaTH BIACHUN PYKOTIHC
SIK IEPBUHHY CTaTTIO. Bei cTarTi mposinen3osaHo BianosinHo 10 Creative Commons Attribution license
https://creativecommons.org/licenses/by/4.0/, 1110 103B0JI5I€ BUTEHO KOTIFOBATH Ta PO3MOBCIOKYBATH
Mmarepian y Oyab-axoMy (Gopmati Ta Ha Oyzb-sSKOMY HOCIi, TpaHc(opMaIlito 3 KOMEepIiHHOO Ta HEKO-
MepuiitHO0 MeTor0. ABTopr JIMY MOXYTh PO3MOBCIOKYBAaTH CBOi pOOOTH 32 YMOBH HAJIEKHOTO
MOCHWJIAaHHS HAa TICPBUHHY ITyOJIKaIIif0.

ITy6aikanist 3 BiAKpUTHM J0CTYIIOM Ta OILIATa
Penakropu JIMY 10TpuMyrOTHCS HAHOBIIIMX PEAAKIIIMHAX PEKOMEH AT 11010 IPO30POCTi Ta Haii-
Kpamoi MpakTUKH MyOITiKaIii BiAKpuToro nocrymy, a came «IIpuanunamu [Ipozopocti Ta Haiikparoi
NPaKTUKKA y HayKOBUX ITyOmikamisix», siki miarotosieni cninbHo COPE, DOAJ, OASPA, WAME;
oHogIeHi 15 ciuns, 2018 https://publicationethics.org/files/Principles_of Transparency and Best
Practice_in_Scholarly Publishingv3.pdf
JIMY BUKOPHUCTOBYE IJIATHHOBY MOJIETIb BiIKpUTOTO HOCcTyty. st aBropiB JIMY BincyTHs oriata
3a 00poOKy Ta myOmiKailito ctareil. Yci BuTparu nokpusae Bunasernp. Untadam JIMY HagaeThCsl MOBHUIMA
BIUJIBHUI JIOCTYTI 10 OIYOTIKOBAaHHUX CTaTeH.
Bingpasy micast myOuikariii, yci cTaTTi € BUIBHO JJOCTYITHUMH, Ta Y TIOBHOMY 00CS3i.
Bunasusimu JIMY 3acTocoByroThes HacTyIHI Jlekaparllii BiTKpUTOrO AOCTYIIY:
- Bynanemrceka ininiatusa Bigkputoro poctymy http://www.budapestopenaccessinitiative.org/
- Jlexmapariis po BiAKPUTHIA AOCTYII 10 3HaHb B 00JIACTI MPUPOAHUYHX Ta TYMaHITAPHUX HAYK
https://openaccess.mpg.de/Berliner-Erklaerung
- 3asBa Bethesda npo my6mikarito y Binkputomy noctymi http://legacy.earlham.edu/~peters/fos/
bethesda.htm

ApXiByBaHHA
Enextponni Bepcii JIMY 36epiratorbes y nuppoBUX perno3uTopisx JIbBIBCHKOro HaIlliOHAJIEHOTO Me-
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augHOTO yHiBepcuteTy imMeHi Jlanuna [anunbkoro https://new.meduniv.lviv.ua/en/, HamionansHoi
0i6miorexku Yipaiau imeHi B. I. Beprancekoro http://www.nbuv.gov.ua/. [{ludposwuii apxiB xypHaTy
takox 30epiraetbest B LOCKSS https://www.lockss.org/.

VYci npykoBaHi Bepcii KypHairy 30epiratoTbest y 6i0mioreni JIbBIBChKOro HalioHaJIbHOTO Me-
JIMYHOTO YHiBepcuTeTy imMeHi Jlanmna [anuipkoro.

MMocTnybaikanilina mpomMouisi 3a J0MOMOI0I0 COMiaJbLHUX Mepex

JIMY 3aoxouye aBTOpiB po3mimryBar cBoi crarTi Ha ResearchGate https://www.researchgate.net i

PO3MOBCIOKYBaTH 1H(OpMaIIito po cBoi myOmikarii uepe3 Twitter, Facebook Ta Instagram.
Penakrop comianbaux mepex JIMY oOupae MOTEHIIIHO BIUIMBOBI CTATTI IS 1X MiCISAIyOJTi-

KaIiifHOT pOMOIlii, KOMEHTYBaHHS Ta PO3MOBCIOIKEHHS Cepel MOCITIOBHUKIB KypHAITy Y COIliaIbHIX

Mepexax.

Cxapru i 3BepHeHHA
Bci ckapru aBTOpiB, pelIEH3EHTIB 1 peJaKTOPIB Ta iX He3roaa 3 pimeHHsM peaakropiB JIMY, 3arpumMku
y peleH3yBaHHI MaHyCKpPHUIITIB, OPYIIEHHsS PEeAaKTOPCHKOTO CEpBiICY, PO3IISAaTUMYThCS BiAIOBI-
nanbHuM penakropoM (aml_Inmu@meduniv.lviv.ua) 3 3any4eHHSIM peakTopa BiIOBIIaTLHOTO 32
nyOJiKaIiifHy eTHKY 1 30BHIIIHIX HE3aJeKHUX eKCIEePTIB Y pa3i HeoOXiqHOCTI.

Penakropu JIMY kepytorscs npuanunamu COPE mix wac po3misay ckapr, anemnsiiil Ta pisHuX
eTuuHuX nutanb https://publicationethics.org/core-practices.

Penakuiiina He3asexHicTh
JIMY ¢dinancyeTbes i pyKyeThes JIbBIBCHKUM HAIlIOHATBHAM METMYHAM YHIBEPCUTETOM iMeHi J[aHuma
lNanmupkoro.

Bunagerns yrpumMye odic pemakiiii )KypHaIy 3a HACTYITHOK ajapecoro: JKypHan “JIbBIBCBKHUI Me-
manni yacormc” (“‘Acta Medica Leopoliensia™), JIbBIBCbKHiA HaIliOHATBHUIM MEANYHHUIN YHIBEPCUTET IMEHI
Hanwna [Nammekoro, Byin. [lekapebka, 69, 79010, JIsBiB. Ykpaina; E-mail: aml.Inmu@gmail.com

JIMY Hanae piBHI MOKIMBOCTI [T yOJTiKaIliif MarepiasiB Bi IHIIMX YKPaiHCHKUX Ta HEYKpa-
THCHKMX TOCIHITHUIBKUX T4 aKaJeMiYHUX yCTaHOB.

[Iponemypa Binoopy crareit B IMY mpoBoauThCst 6a3yrodnch Ha IX HAYKOBIH SIKOCTI, TIOTPUMAaHH1
€TUYHHUX HOPM, YNTAOETHHOCTI Ta MPAaKTUIHOMY 3HAYEHHIO JIJIS1 OXOPOHH 3/I0POB s

Hesanexxna penakuiiina nmomituka Penakropis xypHaiy BinnoBinae « CTOCyHKaM MiXk TOJIOBHUM
PEAAKTOPOM KypHAITY 1 BlacHUKaMu» BcecBiTHROT Acorianii Meananux Penakropis (WAME)
http://wame.org
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INSTRUCTIONS FOR AUTHORS

Acta Medica Leopoliensia (AML, L’vivs’kyii medychnyii chasopys; https://amljournal.com/;
pISSN 1029-4244; cISSN 2415-3303) is an international, platinum open access, peer-reviewed journal
in general medicine. Founded in 1994, this Journal online and print issues are published quarterly in
March, June, September and December. It is funded and published by Danylo Halytsky Lviv National
Medical University (established November 16, 1784).

Initially established as a platform for publicizing research works of Lviv academics, AML is now
aimed to offer its services to international authors with an interest in theoretical and clinical medicine.
Submissions in Ukrainian and English are welcome from professionals working in medicine and allied
fields of science. To increase the visibility and implications of published works, submissions in standard
American or British English are encouraged. Research topics of interest to medical and healthcare
professionals in Ukraine and neighbouring Eastern European countries are prioritized. Evidence-based
reviews, original research, case studies, and expert opinion are the absolute priority for this periodical.

AML Editorial Board is a founding member of the Ukrainian Council of Science Editors (UCSE),
and it declares adherence to the updated recommendations of the International Committee of Medical
Journal Editors (ICMJE), the Committee on Publication Ethics (COPE), The Council of Science Editors
(CSE), and Open Access Scholarly Publishers Association (OASPA).

The Journal responsible editors will preserve the published works through reliable open-access
platforms and digital libraries. Global bibliographic databases will be regularly contacted to record
bibliographic information and monitor citation metrics. Selected works will be promoted on social
media channels to attract the attention of the global readership and reveal trending articles. Editorial
policies and priorities will be regularly updated in line with the authors’ and readers’ professional
interests and recorded article-level metrics such as views, downloads, citations and the Journal editorial
board members’ recommendations.

Aims and Scope
Acta Medica Leopoliensia (AML) aims to publish evidence-based research, reviews, and other articles
types of interest to medical and healthcare professionals in Ukraine and other Eastern European
countries. Accordingly, the scope of interests includes priority research topics related to theoretical
and clinical medicine in Ukraine and Eastern Europe. Submissions with properly formulated hypotheses,
innovative ideas, robust research and statistical methods, well-edited texts and abstracts, and validated
references lists will be prioritized. To preserve and nurture traditions of this academic journal, expert
opinion articles of Lviv academics and representatives of national and regional research and academic
institutions will be regularly published. Priority of these type of actively solicited items will be evaluated
in view of their relevance to the interests of Eastern European readership.
The following is a non-exhaustive list of priority research topics:

- Innovations in pathophysiology, diagnosis, treatment and prevention of internal diseases common in
Ukraine and East Europe

- Clinical aspects of tuberculosis, HIV/AIDS, Lyme borreliosis (Lyme disease)
- Medicine during the COVID-19 pandemic
- Diseases of ageing
- Organ transplantation
- Allergology and immunology
- Imaging and radiology
- Radiation hygiene in Eastern Europe
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- War and medicine
- Innovations in established and emerging academic disciplines
- Digitization in clinical medicine

Article categories and reporting recommendations

The AML publishes the following types of articles: narrative reviews with comprehensive and
systematic search strategies, systematic reviews, expert opinion, original research, case-based reviews,
case reports, letters, and information articles.

The authors of narrative reviews are advised to consult recommendations on comprehensive
and systematic searches and provide details of using keywords and datelines of document retrieval in
their search strategies.

The authors of systematic reviews are advised to prospectively register protocols of their reviews
with the PROSPERO registry, plan comprehensive and systematic searches through MEDLINE/
PubMed, Scopus, Web of Science, Cochrane Central Register of Controlled Trials (CENTRAL) and
reliable specialist databases. Analysis of retrieved sources using PICO (Population, Intervention,
Comparator, Outcome) framework and reporting in line with the PRISMA standard is strongly advisable.

Original research papers and abstracts should include Introduction, Methods, Results, Discussion
and Conclusion (IMRAD structure).

The following global editorial recommendations are essential for authors who plan to submit
their works to this Journal:

- Recommendations for the Conduct, Reporting, Editing, and Publication of Scholarly work in Medical
Journals (updated December, 2019)
- CSE’s White Paper on Promoting Integrity in Scientific Journal Publications

Reporting original research in line with the following EQUATOR Network standards and related
extensions is also strongly recommended:
- Randomized trials CONSORT
- Observational studies STROBE
- E-Survey studies CHERRIES
- Case reports CARE
- Animal preclinical studies ARRIVE

Language editing, referencing, and formatting

The AML is a bilingual (Ukrainian and English) journal. However, well-edited submissions in either
American or British English are strongly encouraged to reach out to Ukrainian and other researchers
from other countries and expand their research and academic collaboration. Standard American and
British English styles, but not mixture in a single manuscript, is welcome. The authors should take
extra effort to substantively edit and correct their manuscripts. The following free software can be
employed for pre-submission language checks and editing:

https://prowritingaid.com/

https://www.grammarly.com/

The Journal Language Editors will check the readability of submissions to recommend additional
edits, if necessary. Manuscripts with poor language may be rejected outright. No substantive language
editing services will be offered by this Journal. The authors are reminded that all manuscripts are
checked for similarities and copying of texts, graphics, and ideas. To have their manuscripts published,
they have to avoid copying any sentences or larger passages of text and graphics from published
works. The Editors may request Disclaimers stating that no part of submitted manuscripts is copied or
published elsewhere in whole or in part.
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The authors are also reminded that each published scientific fact should be linked to highly
relevant references, preferably from widely visible bibliographic databases such as Scopus and Web
of Science and with Digital Object Identifiers (DOI). Referring to each scientific fact requires at least
one reference. Multiple examples of similar references (more than 3) are not advisable.

The authors have to retrieve and cite primary rather than secondary references. They should
read all cited references to be familiar with all cited points and to justify the referencing. In this regard,
the Journal Editors adhere to the principles of the San Francisco Declaration on Research Assessment
(DORA) that can also be useful for the authors too. The following Recommendations of the Integrity
of Citations and References can be consulted to cite highly relevant and ethical sources.

The AML requires citing and referencing in line with the Vancouver style and the guidance of
the International Committee of Medical Journal Editors ICMJE). References are cited in the text
numerically in square brackets (e.g., [1, 2, 3]) and presented at the end of the manuscript in chronological
order — those cited first are listed at top of the Reference list. The reference lists should include only
items discussed in the text. The authors should be familiar with contents of all cited items and ensure
that all these items can be found in the Reference lists.

Full bibliographic information on a reference should include author name(s), article title, source
title as in the National Library of Medicine (NLM) of the US Catalog. Bibliographic information
on a journal article includes an author’s surname followed by no more than 2 initials. If there is more
than 1 author, all authors’ names should be separated by commas and spaces. For manuscripts with up
to 6 authors, all authors should be listed. In the case of more than 3 authors, the first 3 authors are
listed and then et al. is added. Only the first word of the article title and words that normally begin with
a capital letter are capitalized.

Examples of reference formatting:

1. Journal article

Malysheva KV, Spasyuk IM, Pavlenko OK, Stoika RS, Gorchynskyi OG. Generation of optimized
preparations of bone morphogenetic proteins for bone regeneration. Ukr Biochem J 2016;88(6):87-97.

2. Book

Hong GD, Kim C, Park J. JKMS Reference Style: a Guide for Authors. 5th ed. Seoul, Korea: Daehakro
Press; 2017.

3. Web source

Read the Budapest Open Access initiative. [Updated 2002]. [Accessed April 16, 2019].
http://www.budapestopenaccessinitiative.org/read.

Tables should be sent in a separate file, in Word format. These should be numbered according to
the order they appear in the text. Table numbers and titles must be placed above the table, with any
explanatory notes below it. Providing concise information with clearly mentioned units of laboratory
and demographic parameters and accurately noted abbreviations ensure the self-explanatory origin of
tables. Authors should avoid duplicating information in the text and tables. Additional tips on table
formatting are presented at https://pubmed.ncbi.nlm.nih.gov/19296024/

Figures should be presented at high resolution (at least 300 dpi), each one in a separate Microsoft
Office file. Tips on figure formatting are presented at: https:/pubmed.ncbi.nlm.nih.gov/19352565/

Photographs, images, and video clips should be presented in high resolution (at least 300 dpi)
in TIFF and/or JPG formats for photographs and MP4 or AVI format for videos. Patients’ identities
should be properly masked by blinding eyes and omitting patient names. Tips on preparing quality
illustrations are presented at: https://pubmed.ncbi.nlm.nih.gov/19421674/

Authors should avoid using abbreviations in titles and subtitles. In-text abbreviations should be
explained when mentioned first. Confusing abbreviations should be avoided (e.g., Open Access [OA],
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Osteoarthritis [OA]).
Manuscript parts
- Title page

This page includes:

- The manuscript title. It should be concise, sufficiently informative, and reflective of the main keywords.
- Name, middle name initial (optional), and last name of each author

- Affiliations of each author (Department/unit, Organisation/university, City, Country) and each author's
email address

- Full name, address, and e-mail address of the corresponding author

- Abstract

Abstracts of original research and narrative and systematic review articles should be structured
(Introduction, Methods, Results, Conclusion) and limited to 300 words. For other types of articles,
non-structured abstracts with up to 200 words are acceptable. Editorials, letters, and information items
should not include abstracts. Abstracts of original research should briefly describe the background,
aim, subject characteristics, inclusion and exclusion criteria, employed methods, important results
(reporting essential statistical data, means or medians, absolute numbers with percentages, P values
with 95% Confidence Intervals, avoiding unnecessary precision in digits after decimal points), and
conclusions based on the obtained results. Abstracts of systematic reviews can be structured similarly.
Abstracts of narrative reviews should describe search strategies (databases, keywords, datelines).
Copying different parts of the manuscript in the abstract and providing references in the abstract is
unacceptable. Abstracts should disclose the keywords of the manuscript. It is required to properly edit
language and present sentences understandable for non-experts.

- Author keywords (relevant 4-6 keywords from the Medical Subject Headings [MeSH]).
The structured keywords can be retrieved from MeSH in PubMed (https://www.ncbi.nlm.nih.gov/mesh/).
- ORCID

- Abbreviations

- Main text

- Author contributions

- Acknowledgements

- Contflicts of interest

* Funding

- Ethics approval

- References

- Tables

- Figure legends

The Journal processes manuscripts submitted online at: https://amljournal.com/

All submissions are checked by the Editor-in-Chief and Scientific Consultant and evaluated by
at least two external peer reviewers prior to a publication decision. Peer reviewers are invited by the
Editor-in-Chief based on their academic credentials, previous author and reviewer contributions, and
other characteristics listed at https://bit.ly/2Xo10JC.

The reviewers should consider the following ethical guidelines.

The Journal operates a double-blind peer review model (reviewer and author identities are
blinded). The 1st round of peer review lasts approximately 3 weeks.

Research ethics
Authors are required to report in the Methods section of their original research papers ethics approval
protocol number, date, and name of the approving institution. Statement about written informed consent
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should accompany any study involving humans. The ethics approval of a longitudinal and archival
study should be dated prior to the start of the research. Studies involving human subjects should meet
the requirements of the WMA Declaration of Helsinki. The privacy of human subjects involved in
research studies should be observed. Case studies of patients should not disclose their identity. Animal
experimentation requires adherence to globally recognized guidelines and EU directives.

Author contributions
The AML editors endorse principles of integrity and visibility of pre and post-publication
communications presented by the Sarajevo Declaration on Integrity and Visibility of Scholarly
Publications. In line with the Declaration, authors are advised to provide ORCID iDs with publicly
available information. ORCID iDs of all co-authors with full and open information about correct first,
middle, and last names, biographical notes, publication records, reviewer, and other scholarly
accomplishments. The registration with ORCID platform is free at https://orcid.org/.

The following authorship criteria endorsed by the ICMJE are acceptable:
- Substantial contributions to the conception or design of the work; or the acquisition, analysis, or
interpretation of data for the work; AND
- Drafting the work or revising it critically for important intellectual content; AND
- Final approval of the version to be published; AND
- Agreement to be accountable for all aspects of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are appropriately investigated and resolved.

Acknowledgments

Non-author contributions, particularly external language editing and statistical analyses, require
acknowledgements. Official acknowledgment notes should be addressed to all individuals who
contributed to research and writing but do not meet the ICMJE authorship four criteria. External
writing and language editing support should also be acknowledged in line with the AMWA-EM WA -
ISMPP Joint Position Statement on the Role of Professional Medical Writers.

Contflicts of interest disclosures

Authors are responsible for full disclosures of any financial and non-financial conflicts of interest that
may compromise the trustworthiness of their manuscripts. Related disclosures should appear before
manuscript References. Authors should familiarize themselves with the updated ICMJE statement on
conflict of interest and submit the Disclosure of Interest form (updated February 2021) filled by all
co-authors. Recommendations on what constitutes a conflict of interest are presented at https://
pubmed.ncbi.nlm.nih.gov/24382859/

Funding
Authors should provide full information about any related sponsorship or funding of their research
and reviews (sponsoring organization name, grant number, dates).

Plagiarism and related preventive procedures
The Journal Editors check all submissions for text and graphics similarities using the following free
online platforms: Grammarly, Google Images. Additional checks of textual similarities will be
performed by iThenticate plagiarism detection software.

Authors are required to ensure that all parts of their manuscripts are free of any unethically
copied texts, ideas, graphics, and violation of copyrights. They may be asked to provide a Disclaimer
stating that no part of the manuscript is copied or published elsewhere in whole or in part.
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Duplicate and secondary publications and retractions

Submission of articles already published in any languages in whole or in part elsewhere is absolutely
unacceptable. Authors should be aware that it is unethical and may constitute copyright violations if
they republish without official permission from primary publisher Ukrainian or other articles translated
in English (translation plagiarism).

The AML Editors may consider secondary (ethical) publication of valuable articles of great
interest to the readership (with official permissions of primary and secondary publishers). In such
cases, the adherence to related guidance of global editorial associations will be considered
P(http://icmje.org/recommendations).

Corrections will be published if minor mistakes are detected in published articles. Major errors,
lack of ethics approval for original research, substantive plagiarism, research misconduct, inappropriate
authorship, non-disclosure of major conflicts of interest, and other violations of research and publication
ethics will require retractions in line with COPE retraction guidelines.

Open access publication and charges

The AML Editors adhere to the latest editorial recommendations on transparency and best practice
open access publishing. The following document is consulted on a regular basis for updating the
Journal website and editorial policies:

Principles of Transparency and Best Practice in Scholarly Publishing (written by COPE,
DOAJ, OASPA, WAME; updated January 15, 2018).

The AML employs the Platinum Open Access model. There are no processing or publication
charges for the AML authors. All expenses are covered by the Publisher. The AML readers can
access published articles freely. All contents are available freely, fully and immediately upon publication.

The following Open Access Declarations are enforced by the AML Editors:

- Budapest Open Access Initiative
- Berlin Declaration on Open Access to Knowledge in the Sciences and Humanities
- Bethesda Statement on Open Access Publishing

Copyright and licensing

The authors of the AML retain copyright and allow the publisher to publish their manuscript as a
primary article. All the published articles are licensed under the Creative Commons attribution
license, which permits freely copying and redistributing the material in any medium or format, remix,
transform, and build upon the material for commercial and non-commercial purposes. The authors
may share and distribute their works provided a proper reference is given to the primary publication.

Archiving
The AML is fully archived at the digital repository of Danylo Halytsky Lviv National Medical
University and Vernadsky National Library of Ukraine. This Journal's digital archive is permanently
preserved by LOCKSS.
The AML authors are allowed to archive submitted, accepted, and published versions of their
manuscripts in individual, institutional repositories and preprint archive servers (e.g., medrxiv.org).
All print copies of the AML are archived by the Library of Danylo Halytsky Lviv National
Medical University National Library.

Post-publication promotion through social media

The AML authors are encouraged to reposit their articles on ResearchGate and disseminate information
about their publications through Twitter, Facebook and Instagram. The AML Social Media Editor will
choose potential influential articles for commenting and sharing with the Journal followers.
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Complaints and appeals

All complaints by authors, reviewers, and editors and their disagreements with the AML handling
editors’ decisions, delays in the peer review, and editorial mismanagement will be processed by the
Managing Editor (aml_Inmu@meduniv.lviv.ua), involving Research Integrity Editor and external
independent experts, if necessary. The AML Editors declare their adherence to the Committee on
Publication Ethics (COPE) statements on complaints and appeals and ethical oversight.

Editorial independence
The AML is funded and published by Danylo Halytsky Lviv National Medical University. The Publisher
maintains this Journal Editorial Office at the following address: Acta Medica Leopoliensia, Danylo Halytsky
Lviv National Medical University, Pekarska 69, 79010, Lviv. Ukraine; E-mail: amLInmu@gmail.com.
The AML handling editors offer equal opportunities for publication of submissions from other
Ukrainian and non-Ukrainian research and academic institutions. The AML article selection procedure
is based on quality, ethics, readability, and potential implications. This Journal Editors’ independent
editorial policy is in line with The Relationship Between Journal Editors-in-Chief and Owners (formerly
titled Editorial Independence) by the World Association of Medical Editors (WAME).
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