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OpwuriHaAbHI AOCAIAKEHHSA

OcobauBocTi XipypriuHoro AikyBaHHA nepeACepAHUX MAKPO pe-eHTpi
TaxiapuTMiK y nauieHTiB cTapeuoi rpynu 3 iMNAaHTOBAHUM LUTYYHUM

BOAIEM PUTMY cepLA

A. B. flkywieB(2*ABCDE O, A, No3oBuM(DBDEF

AY «HauioHaAbHW IHCTUTYT CepueBO-CYAMHHOI Xipyprii imeHi M. M. AmMocoa HAMH Ykpaitu», M. Kuis

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

F - octatouHe 3aTBEPAXEHHS CTaTTI

MepencepaHi Makpo pe-eHTpi Taxikapgii — HAaMoLLMPEHiLLi TaxiapuTMmii B CTPYKTYPI MOPYLLIEHb PUTMY CEPLSA Y MIOAEV NOXMMOro
Biky. «3010TMM CTaHZAPTOM» iKyBaHHS NepeacepaHUX MaKpOo pe-eHTpi apuTMIl € KaTeTepHi abnswii, npoTe B cTapeviv rpyni
nauieHTiB pyU3nKK Bif CKnagHmnx abnauin 4acto nepeBaxaroTb KOPUCTb.

MeTta po60Tu — BU3HAUMTV ONTUMAnbHUIA 06CAT KaTeTEPHOI abnsLi Npy nepeacepaHin TaxiapUTmii 3a 4ONOMOroH iMnnaH-
TOBAHOIO LUTYYHOrO BOZiA PUTMY CEpLA Y NaLieHTiB CTapeyol BIKOBOI rpymnu.

Matepianu Ta meToau. PoboTa IpyHTYeTbCS Ha PETPOCTNEKTUBHOMY aHanisi pe3ynsraTiB XipypriyHoro nikyBaHHs B 1Y «Ha-
LiioHarnbHWA IHCTUTYT cepLeBO-CyanHHOI Xipyprii imeHi M. M. AMocosa HAMH Ykpainn» 45 nauienTis ctapeyoro Biky (75-90
pOKiB) i3 NepeacepaHMU MaKpo pe-eHTpI TaxikapaisiMuy, SKUM nonepeaHso 6yno BCTAHOBEHO LUTYYHMIA BOAIM PUTMY CepLs.
3anexHo BiZ BignoBigji kona Taxikapgii Ha enekTpuyHy CTUMYNALiH, LU0 OLIHIOBANM 3a PisHWLEI0 NOCTCTUMYMSALIAHONO iHTEep-
Bany (PPI) ta uukny Taxikapaii (CL), nauienTis noginunu Ha 3 rpynu: y | (n = 20) Bkmtounnu navienTis i3 PPI-CL 2040 mc; y
I (n =12) — xBopux i3 PPI-CL 40-60 mc; y Il (n = 13) — oci6 i3 PPI-CL 260 mc.

Pesynirati. Y | rpyni (n = 20) y 100 % nauieHTiB BUSBUK iCTMYC-3aneXxHy pe-eHTpi TaxiapuTMilo Ta BUKOHaNW abnsuio
kaBo-TpukycniganeHoro nepetunitka. B 1l rpyni (n = 12) y 4 (33 %) ocib giarHocTyBanu pe-eHTpi Taxikapaito HaBKOMO NPaBUX
nereHeBux BeH, y 8 (67 %) nauieHTiB — pe-eHTpi Taxikapgito HaBkono MiTpanbsHoro knanaxa. B Il rpyni (n = 13) y 8 (62 %)
XBOPUX BUSIBMIIM MAKPO pe-eHTPI HaBKOMO MiTpanbHOro knanaHa, y 3 (23 %) nawuieHTiB — pe-eHTpi HAaBKOMO MiBUX NEreHeBUX
BeH, a B 2 (15 %) ocib — pe-eHTpi faxy niBoro nepeacepas.

BucHoBku. HeiHBasvBHe enekTpodisionoriyHe LOCMILKEHHS 3a LOMOMOrOK LUTYYHOTO BOZiS pUTMY cepusi Moxe OyTu
echeKTMBHUM CNocOOOM AOCTIIKEHHS NEPEACEPAHNX MaKPO pe-eHTpi TaxiapuTmiin. Enexktpodisionoriyhnii kputepin PPI-Cl
MeHLLUe Hixx 20 MC MOXHa BYKOPUCTOBYBATM SIK AOAATKOBUI KPUTEpIli AiarHOCTMKW Ans Bigbopy nawieHTiB Ans XipypriyHoro
nikyBaHHs. MaLieHTam cTapeyoro Biky kaTeTepHa abnsuis pekomMeHaoBaHa B pasi po3TallyBaHHs kona pe-eHTpi B NpaBoMy
nepeacepai.

Peculiarities of surgical treatment of atrial macro reentry tachyarrhythmia
in elderly patients with implanted pacemaker

A. V. Yakushey, O. A. Lozovoy

Atrial macro reentry tachycardias are the most common tachyarrhythmias in the structure of cardiac arrhythmias in the elderly.
Catheter ablations are the gold standard for the treatment of atrial macro reentry arrhythmias, but in the elderly group, the risks
of complex ablations often outweigh the benefits.

Aim: to determine the optimal volume of catheter ablation in atrial tachyarrhythmia using an implanted pacemaker in elderly
patients.

Materials and methods. The work is based on a retrospective analysis of the results of surgical treatment of (n = 45) elderly
patients (75-90 years) with atrial macro reentry tachycardia, who were previously identified as an artificial pacemaker at
the National M. Amosov Institute of Cardiovascular Surgery Affiliated to National Academy of Medical Sciences of Ukraine.
Patients were divided into 3 groups depending on the response of the reentry tachycardia to electrical pacing (assessed by
the difference between postpacing interval (PPI) and tachycardia cycle lens (CL): group | - PPI-CL 20—40 ms; group |l - PPI-CL
20-40 ms; group Il = PPI-CL 60 ms and more.

Results. In the group | (n = 20) in 100 % of the patients isthmus-dependent reentry tachyarrhythmia was diagnosed and
cava-tricuspid isthmus was ablated. In the group Il (n = 12) 4 (33 %) patients were diagnosed with reentry tachycardia around
the right pulmonary veins, in 8 (67 %) patients — reentrant tachycardia around the mitral valve. In the group Ill (n = 13)in 8
(62 %) patients macro reentry around the mitral valve was found, in 3 (23 %) — reentry around the left pulmonary veins, in
another 2 (15 %) of the patients — reentry of the left atrial roof.

Conclusions. Non-invasive electrophysiological study with pacemaker can be an effective way to study atrial macro reentry
tachyarrhythmias. Electrophysiological PPI-SI criteria less than 20 ms can be used as an additional diagnostic criterion for
the selection of patients for surgical treatment. Catheter ablation is recommended for elderly patients when the reentry circle
is located in the right atrium.
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lNepeacepaHi Makpo pe-eHTpi Taxikapaii — ogHi 3 Hanvac-
TILLMX apuTMIN, WO XapaKTepu3ylTbCs NepeacepnHUM
PUTMOM 3 YacToToH, 6rnabkoto 0 300 ya./xB, Ta LLMyHOY-
KOBVM PUTMOM i3 pisHUMK BapiaHTamn AB-npoBeaeHHs.
MNepencepaHi Makpo pe-eHTpi HasuBatoTb TPINOTIHHAM
nepeacepp (T1). TI BBaxatoTb APYroto 3a NOLMPEHICTIO
CYNPaBEHTPUKYNAPHOK Taxikapgiero nicna gidpunsauii
nepeacepab (Pr) [1,8]. Y yacTvHy nauieHTiB nepeace-
paHi MaKpo pe-eHTpi Taxikapgii noeaHytoTbes 3 . Tak,
YaCTOTY BUHUKHEHHS! Pl npoTsarom 3 pokiB OLiHIOKTb Sk
30-50 % [9]. YacrTi nposiBu nepeacepaHX Makpo pe-eHTpi
— 3anamMOpOYEHHS, BigUyTTS crnabkocTi, BTpaTta CBigo-
MOCTi, CUCTEMHi embonii Towo [2]. PakTopamu pusnky
BUHUKHEHHS TTT € CTPYKTYpHI 3aXBOPIOBaHHS CepLisi Ta BiK.

Po3pisHstoTb TvMnoBe (kono Taxikapaii BUHWKae Has-
Kpyrv TpucTynkoBoro knanaHa (TK)) Ta atvnose (kono
3HaxoauTbes B Byab-aKin iHWIWA OinsHUi nepeacepab)
TN [1]. Y dhaxosiit nitepaTypi onucaHo pisHi nokanisawii
TI: HaBkono TK, NOPOXHUCTUX BEH, NErEHEBUX BEH, MiT-
panbHoro knanaxa (MK), xipyprivHoro py6us Towwo [3,12].
MpuynHoto atmnosoro TI yacTo € AinsHkK ibpoay, Lo
dhopmytoTbCS NpU NiABULLIEHOMY TUCKY B nepeacepasix [4].

EdekTuBHICTb MegnKameHTO3HOro nikyBaHHs TI1
HU3bKa, 3MEHLLYETHCS 3 IOT0 TPMBAIIOK NEPCUCTEHLLED
[1]. Kpim TOro, aHTrapuTmiyHe nikyBaHHs 4acTo CynpoBo-
[DKYETBCA YCKMaAHEHHAMM Ta NoBivH1MM ZisiMm chapmako-
NoriYHMX npenapartis. BpaxoBytoun H13bKY eheKTUBHICTb
MeOMKaMEHTO3HOTO MiKyBaHHS Ta BUPaXXEHICTb CUMMTOMIB
nepeacepaHnX Makpo pe-eHTpi TaxiapuTMin, XipypriyHe
NiKyBaHHs CTa€ NPOBIAHIM METOAOM Y LiMX NavieHTiB [3,6].
EnektpodisionoriyHe gocnimkeHHs (EQL) i 3axonneHHs
kona Taxikapgii (entrainment) — eguuwnii cnocié BctaHo-
BUTW TOYHWI €NeKTPOQI3ioNOriYHNI AiarHo3 | BUSHAUNTU
Micue nokanisauii aputmii [2,11].

EdekTnBHICTb KaTeTepHUX abnsuiit 3anexuTb Big
nokanisauii kona Taxikapgii [5]. Y pasi Tunosoro TI1
edeKTUBHICTb cTaHOBUTL 95 %, pu3uk peumamsy — 5 %
[1]. Mpw atunosomy TI edekTmBHICTL OLiHI0TL K 70 % 3
iCTOTHO BULLMM piBHEM peunanByBaHHs [10]. YcknagHeH-
Hs1 pagiovacToTHUX abnsuin (PYA) Takox 3anexatb Big
nokanisauii kona Taxikapgii Ta BAKOPUCTaHHS [OAATKOBUX
XipypriyHux gocrtynie: abnsuis cy6ctpary Tunosoro TI1
Mage MeHLLIi pu3nkm, Hix atunosoro [1]. Tak, pusuk ycknag-
HeHb PYA npu Tvinoeomy TIT OLiHIOOTb Sk MEHLUE Hix 1 %,
[OOMiHYI0Tb YCKnagHeHHs nyHkuii [7]. PYA atunosoro TT1
yacTo noTpebytoTb NYHKLi MbXnepencepaHOi NEPETUHKY,
LU0 MiABULLYE PU3MK YCKNaAHEHb NPOLIEAYPY.

Y CBITi NPOOBXYIOTb AOCNIMKEHHS 3i BCTAHOBMEHHS
ONTUMAnbHOrO 06CAry KaTETEPHOrO MiKyBaHHS B XBOPUX
pi3HKX BiKOBMX rpyn i 3 pisHummn Bugamu TT1 [9]. Heswpi-
LUEHUM 3anWLWAETbCs NUTaHHA LWoAo Bubopy cTpaterii
TikyBaHHS B NaLlieHTiB cTapeyoi BikoBoi rpymu (7590 poki)
i3 NepencepaH1MY Makpo pe-eHTpi Ta onTUMarnbHOro 06esiry
KaTeTepHoro NnikyBaHHs. He 3'scoBaHa Takox porib iMnmaH-
TOBaHUX LTY4HUX BoaiiB putMy cepus (LUBPC), ski fatotb
3mory BukoHyBaTu E®[I, B AiarHocTuui Ta nokanisavii ne-
PenCEepaHVX MaKpO pe-eHTpi TaxiapuTMilt i nnaHyBaHHi PYA.

Merta po6otu

BusHaunTi onTmansHuii 06car kateTepHoi abnsuii npu
nepeacepaHin Taxiaputmii 3a JONOMOroK iMnnaHToBa-
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HOTO LLITYYHOrO BOAIA PUTMY CepLisl Y naLlieHTiB cTapeYoi
BIKOBOI rpyny.

Martepianu i meToAU AOCAIAKEHHA

30iicHMIM peTPOCNEKTUBHMIA aHania pesynsTaTiB Miky-
BaHHs B [1Y «HauioHansHU iHCTUTYT cepLeBO-CyaANHHOI
xipyprii imeri M. M. AmocoBa HAMH Ykpainu» 45 nauier-
TiBy 2010-2021 pp. KpuTepii 3any4eHHs B 4OCTIIKEHHS
— Bik B 75 #o 90 pokis, BUSIBNEHI NepeacepaHi Makpo
pe-eHTpi Taxikapaii, nonepeaHL0 BcTaHoBNeHwi LUBPC,
iHBasuHe E®[] i PHYA cybetparty aputmii. Kputepii Buknto-
YEHHS1 — MOMOALLMIA BiK, HASBHICTb iHLLIMX 3aXBOPIOBaHb
cepust (iHEKLIiHOTO Yn OECTPYKTUBHOTO MOXOMKEHHS,
BUpaXXeHa CTPYKTYpHa NaTonoris KnanaHHoro anapaty 1a
KniHiYHi NposiBM iLLeMiYHOi XBOpoOM cepList). JoCnimKeHHs
30iNCHWNKM BIZNOBIAHO 4O NPUHUMNIB [enbCiHCbKOI ae-
knapauii. MNy6nikauis matepianis noromxeHa Komicieto 3
Gioetnkm 1Y «HauioHanbHWiA IHCTUTYT CepLEBO-CYANHHOT
xipyprii imeHi M. M. AMocoBa HAMH YkpaiHu».

Ycim nauieHTam go PYA 3aicHunm HeiHBasneHe EOL
3a gonomoroto imnnaHToBaHoro LUBPC. Y Beix navujieHTiB
nepencepaHviA enexkTpog, iMNNaHTOBaHO Y BYLLIKO MPABOro
nepencepas. MpuunnHa imnnaxTauii LUBPC y 27 naujieHTis
—nosHa AB-6rnokaga, y 4 oci6 — AB-6nokaga Il ctynexs
(Mob6iTy 2), y 14 xBOPUX — AUCEYHKLIS CUHYCOBOrO
By3na. Bcim nauieHTam BUKOHyBanu 3axonnieHHst kona
nepencepaHoi Taxiaputmii (entrainment) 3a gonomoroto
imnnanToBaHoro LLIBPC, BumiptoBanu post pacing interval
(PPI) Ta uvkn nepencepaHoi Taxikapgii (CL).

Ha rpynu nauieHTiB noginunm 3anexHo Big BENUMYUHM
PPI-CL, 10 BM3HauMnu 3a eHgorpamamMu, OTpUMaHNmm
3a gonomoroto WBPC. Y rpyny | (n = 20) Bkntounnu
nauieHTis (12 vonosikis, 8 xiHok) i3 PPI-CL 20—40 wmc; y
rpyny Il (n = 12) — xBopwx (6 YonogikiB, 6 xiHok) i3 PPI-CL
40-60 mc; y rpyny I (n = 13) 3anyuunu oci6 (7 yonosikis,
6 xiHok) i3 PPI-CL 260 mc.

KoHTponb pesyneratis PYA 3giiicHioBanm 3a gorno-
MOroto aHanidy 3anucie eHgorpam LUBPC nig vac ioro
NnnaHoBOi NepeBipky KoxHi 6 micauis. Mepesipky LUBPC
BMKOHaAmNM 3a JOMOMOrOK MmporpaMartopis Programmer
2090 (Medtronic, CLUA), Merlin (Saint Jude Medical,
CWA) ta Zoom Latitude (Boston Scientific, CLUA).
PYA 3gincHunm 3a gonomoroto aHriorpada Infinix CC
(Toshiba, AnoHis), enektpodisionoriyHoi cuctemn Lab
Pro System (Bard Electrophysiology, CLLA) Ta cuctemu
ernekTpoaHaToMiyHoi Hasirauii Ensite Precision (Saint
Jude Medical, CLLIA). MNepiog cnocTepexeHHs CTaHOBWB
Big 1 #o 10 pokis.

[ns onTumisauii MaTeMaTU4YHOrO OMpaLoBaHHS
pesynbratiB chopmyBanu 6asy aaHwx, Wwo nobynoeaHa
3a [JONOMOrOK0 enekTpoHHUx Tabnuups Microsoft Excel.
CraTncTMYHO AaHi onpauoBanyt 3a JOMOMOroK nakeTa
npuknagHux nporpam Statistica 13.0 (Trial version).
BignosigHicTe po3noginy aaHux A0 3aKOHY HOPMasibHOro
poanoginy nepesipunu, BukopuctasLum Shapiro-Wilk test.
KateropianbHi 3MiHHI HaBeeHO sik abCOMOTHA KiNbKICTb
BMUMaZKiB (n) y rpyni Ta yactota y Bigcotkax (%). Mixrpy-
MOBi BiAMIHHOCTI SIKICHUX O3HaK OLjHI0Banu, 3aCTOCOBY-
toun kpuTepinn X2 MipcoHa (Pearson’s Chi-squared test).
CTaTnCTUYHY BIpOriZHICTb BU3HAYanM Ha PiBHI HE HUXKYeE
Hix 95,0 % (p < 0,05).
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PesyAbTati

Ycim nauieHtam 3givicHunu EQL i BepudpikyBanu MexaHiam
TaxiapuTmii. Y BCiX XBOpUX 3apeecTpyBanit MexaHiam
pe-eHTpi B OCHOBI TaxiapuTMii. ig Yac inBasveHoro E®[ly
BCiX MaLieHTiB BUKOHAMM 3aX0OMIieHHs Kona (entrainment)
TaxiapuTmii, B TOMY YMchi 3 MicLst iMnnaHTauii nepeacep-
aHoro enektpopa LWBPC.

Y | rpyni cnoctepexerHs (n = 20) y 100 % naujeHTis
BUSIBUNKW icTMyc-3anexHe TT1 i BukoHanm PYA kaBo-Tpu-
kycniganeHoro nepetuniika (KTTT). Y Beix oneposaHmx 3a-
dhikcyBanu NpunMHeHHs napokcuamy TI1 nig Yac HaHeceHHs
pagiodacTotHux annikauiv. ¥ 20 % nauieHTiB BUHUK peLans
npoBeaeHHs no KTy TepMiH 4o 1 roavHM nicns oCcTaHHLOoi
annikauii, Lo CNPUYMHINO HeOOXIAHICTL OAATKOBMX anfii-
Kauin. Peumameu B KOPOTKOCTPOKOBOMY (40 1 Micsus) Ta
BifOaneHomy nicrnsonepadiiHomy nepioai He 3apeecTpysa-
nn. 3a nepio cnocTepexeHHs y 35 % navieHTiB BUSBUIN
@I, ska nposiBunacs B cepeaHboMy Yepes 1 pik nicns PYA.

Y Il rpyni cnoctepexeHHs (n = 12) y 4 (33 %) navjieH-
TiB AjiarHOCTyBanu pe-eHTpi Taxikapgito HaBKOMo NpaBux
nereHeBwx BeH, y 8 (67 %) XBopux — pe-eHTpi Taxikapgito
Haskono MK. PYA B nisomy nepeacepgai (J11) BukoHanw,
BUKOPUCTaBLLUM eNeKTpoaHaTOMiYHy Hasirauito. B ycix
nauieHTiB BAaNocs AOCAITY NPUMNWHEHHS Taxikapgaii npu
HaHeceHHi PYA, nig yac koHTponbHoro E®L] He 3adik-
cyBanu i 3anyck. Y nauieHTiB 3 pe-eHTpi Taxikapgieto
HaBKOMO NpaBWX NEreHeByX BEH 3MIMCHUNN aHTpanbHy
i30M15Lil0 NpaBMX nereHeBUX BEH | 4oAaTKoBi ansikauii
Ha nepepHin ctiHui JIMN go MK. Y nauieHTiB 3 pe-eHTpi
Haekono MK 3gincHunm isonsuito niBoi BEpXHbOI NereHe-
BOI BEHW Ta [10AATKOBI annikauii Ha nepegHin cTiHui J1M1
a0 MK (MiTpanbHWii nepeLumninok).

Y paHHbOMYy nicnsionepaiiHomy nepiogi (1o 1 rogu-
HW) 3apeecTpyBanv peumame nposeaerHs: y 2 (17 %) na-
LieHTiB, LU0 NoTpebyBano AoAaTKoBYX anmikawii y npasux
nereHeBux BeHax, Y 2 (17 %) XBopyx — y NiBUX NereHeBnx
BeHax, Y 2 (17 %) ocib — y ninisx 6noky Mix isonboBa-
HuMmn BeHamu Ta MK. Y 2 nauienTiB nicna PYA BusiBunm
ANCYHKLIKO CUHYCOBOTO By3na (CUHYcoBY bpaaukapgitio
3 XPOHOTPOMHOI0 iHKOMMETEHLie), Lo 3ymosuna 100 %
nepeacepaHy cTumynsauito imnnaHToaHoro LUBPC.

3a nepio cnocTepexeHHs, Lo CTaHOBYB Bif 6 MicsLiB
Ho 8 pokis, y 8 (66 %) navjeHTiB 3achikcyBany enisoam LWBena-
koro nepeacepaHoro putMy (AHRE, atrial high rate episides).
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MepencepaHi pyTMm OLiHIOBaNM 3a 4ONOMOTOH HEIHBa3NB-
Horo E®] LLIBPC. Y 5 nauieHTiB BUsIBNM Ae30praHizoBaHy
nepencepaHy akTUBHICTb, WO Bianosigana ®r1. Y 2 navieHTis
BV3HAYUIIN NepeacepaHi Makpo pe-eHTpi TaxiapuTmii 3 PPI-
CL, wo BigpisHsieca Big Takoro 4o PYA GinbLue Hix Ha 20 Mc
i CBIZYMB NPO BUHMKHEHHS! IHLLIOT MaKpPO pe-eHTpi TaxiapuTMii
de novo. Y 1 nauieHTa aiarHocTyBanu nepeacepaHi Makpo
pe-eHTpi Taxiaputmii 3 PPI-CL, Takum camum, sik i o PHA;
LIe BU3HAUMIM SIK BIACTPOYEHMI peLyayB. MoBTOpHI Cnpotu
iHBasuBHoro E®[] i PYA He pobunu.

Y Il rpyni cnocTtepexenns (n = 13) y 8 (62 %) nauji-
€HTIB BUABUNM Makpo pe-eHTpi HaBkono MK, y 3 (23 %)
0Cib — pe-eHTpi HaBKOIO NiBMX NereHeBuX BeH, y 2 (15 %)
XBOPUX — pe-eHTpi gaxy M. Ycim naujeHtam uiei rpynu
30iNCHUNKU aHTpanbHy i30NALI0 NiBUX NereHeBUX BeH
3 [04aTKOBOI NiHiE annikauiin Big npaBoi BepXHbOI
nereHeBoi BeHn 1o kinbusa MK. Mig yac PYA napokcnam
Taxiaputmii 3ynuHunu y 85 % nauieHTis, y 2 XBOpUX
eeKT JOCATHYTWIA, PUTM BiHOBMEHO 3@ 4OMOMOrOK
€ereKkTPUYHOI KapaioBepCii.

Y paHHbOMY nicnsionepawinHoMy Nepioai 3apeecTpy-
BanM peunavB NPOBEAEHHS MiBUX NEreHeBKX BEH, L0
notpebyBaB [oAaTkoBMX anfikauin. 3a yac cnoctepe-
XEHHS, Lo cTaHOoBUB Bif 4 Micawis 8o 9 pokis, y 10113 13
NaujieHTIB BUSIBANM €ni3oau LUBWMAKOMO NepeacepaHoro
putmy. Y 8 XBOpUX Lii NOPYLUEHHS pUTMY ieHTUIKyBanm
Ak O, y 2 ocib — sk nepecepaHi Makpo pe-eHTpi apuTMii.
CepegHiit TepMiH 0 BUHUKHEHHS eni30fiB LUBUAKOIO
nepencepaHoro puTMy CTaHoBMB 8 MicsLiB.

Y 100 % naujeHTiB yCix rpyn CNOCTEPEXEHHS pe-
3ynbTaTh 3axonneHHs kona Taxikapgii (entrainment)
3a ponomoroto LUBPC Ta iHBasmBHoro E®[] 36iranucek.
EnekTpodisionoriunuii MexaHiam, BCTaHOBMNEHWUI Nif,
yac HeiHBasvsHoro E®[, Bignosigas AaHUM iHBA3MBHO-
ro E®[. Ockinbku nosuuisi nepeacepaHoro enektpoaa
LLIBPC He3MmiHHa, entraiment gae MoOXnuBICTb OLLHUTK
6nn3bKiCTb po3TallyBaHHS Kona Taxikapail Woao enek-
Tpoaa. brnusbke posTawysaHHa (PPI-CL meHwe Hix
20 mc) kona Taxikapgii 4O BylUka npaBoro nepescepas
(micue iMmnnaHTauii nepeacepoHoro enexkTpoga) caia-
YnTb NPO NpaBonepeAcepaHy pe-eHTpi Taxikapaito, Lo,
HanimoBipHiLwe, BuaBuTLCS TI1 (puc. 7). MoxnuBi 1 iHLWi
MaKpo pe-eHTpi TaxiapuTmii B npasomy nepegcepai (M),
o moxyTb mat PPI-CL meHLwe Hix 20 Mc, npoTe BOHU
3HAYHO MEHLL MoLUMpPeHi.
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Puc. 1. 3axonnenHs kona (entraiment)
nepencepaHoi Taxikapaii 3 LyKnom
230 mc 3a AOMOMOrot0 CTUMYnALi

3 nepeacepaHoro enektpoaa 200 mc.
PiaHuus PPI-CL — meHwwe Hix 20 mc.

A: nepeaceparuii kanan LWBPC;
V: wnyHoukoBuil kaHan LIBPC.
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Mig yac npoueanyp E®L i PYA HanvacTiwi ycknag-
HEHHSA — reMaToMu B MicCLi MyHKUji cTerHoBoi BeHw. Lli
ycknafHeHHs 3adikcyBanu B 1 nauieHta | rpynn (1 i3
20 - 5 %), 4 xsopux Il rpynm (4 3 12 — 33 %), 3 ocib i Il
rpymm (3 i3 13— 23 %). Y BCix BUnagkax rematomm 6ynm He
CcyTTeBi, He noTpebyBanu cneLmndivHOro NikyBaHHS. YacTilue
BUHUKHEHHS rematom Y |1 Il rpynax, iMoBIpHO, NoB'A3aHe 3
GinbLLOO TPUBANICTIO NpOLieaypy Ta HeobXiaHICTO NOCTil-
Horo BBefeHHs renapuHy npu PYA B I, 3asHaummo, Lwo
BiMIHHOCTi 32 YaCTOTOK BUMHUKHEHHS rematoM Y rpynax
He Bynu cTatucTyHO BiporigHUMK (3a kpuTepiem lMipcoHa
X2 =0,135). Ha apyromy MicLii 3a 4aCTOTOK BUHWUKHEHHS —
BUNITy nepukapg (y 1 naujexta | rpynu ta 2 oci6 i3 |1 rpynn),
XipypriYHOro BTpyyaHHs Lii XBOpi He NoTpebyBany.

Cepen BinbLL KIiHIYHO 3HaYYLLWX YCKIagHEHb — Tam-
noHaga cepus (1 Bunapok y |l rpyni) Ta remonepukapg, (2
nauieHtn y Il rpyni), Lo 3ymoBunmn HeobXiaHICTb ApeHyBaH-
Hsl Nepukapaa Ta NPUNMHEHHS aHTUKOAryNSHTHOT Tepanii.
OcobnusicTb ycknagHeHs Y I rpyni nauieHTiB — BUHUKHEH-
HS TPAH3WUTOPHOI iLemiyHoi ataky nig Yac PHA (1 Bunagok)
i reMoAMHaMIYHO 3HaYYLLOrO BA30CMa3My KOPOHAPHMX
CyAMH 3i 3HWKEHHAM remoguHamikv (1 nauieHT); XBopi
OTpUManmM KOHCepBaTVBHE NiKyBaHHSA. BUHMKHEHHS LmuX
yCKrnagHeHb, iMOBIpHO, Byrno HecnewumdivHUM i He Moxe
€BiAYMTI Npo BinbLLy KinbkiCTb ycknagHeHs y 1 rpyni.

06roBopeHHA

CyuacHa enekTpodisionorisi fae 3Mory iarHocTyBaTi Ta
BMKOHYBaTU KaTeTepHi abnsuii B 6yab-sIkux aHaTOMivHNX
ainsHkax cepug. disionoriyHo 3 Bikom Miokapa BTpavae
NPYXHi BNAacTUBOCTI, 3pOCTAE PU3NK NMOLUKOAKEHHS
CTiHKM cepus Ta po3BWUTKY TamnoHaau, ocobnueo nig
Yyac MaHinynsauii enekTpogamm B NiBUX Bigginax cepus.
ba 6inbLue, gocTynu 4o niBuX BipAinis i3 Bikom yacTille
yCKnagHoTbCA TpoMboembonismu, Lo NOB'A3aHO 3i
CKMaZHICTHO NIATPUMKM @HTUKOArynsLii Ha CTasioMy piBHi.
B nauieHTiB cTapeyoro Biky pu3uK ycKnagHeHb iCTOTHWI,
TOMY B Baratbox XipypriYHnX LieHTpax Bin4atoTb nepesary
KaTeTepHM abnsuism y pasi npaBonepencepaHnX Taxi-
apUTMIN | HEIHBA3MBHOMY MiKYBaHHIO (MEAVKaMEHTO3HO-
My) npu niBonepeacepaHux [15,16].

Y wirt poboTi BnepLue BUKOpUCTany AaHi, oTpuMaHi 3
imnnaHToBaHoro LUBPC, ans oujiHoBaHHS MexaHiamy Ta
BU3HAYEHHS MiCLA po3TalllyBaHHS kona Taxikapaii. Bu-
ABWNK, WO iHBa3uBHe ED[] niaTeepamno gaHi, oTpumaHi
nig Yac HeineasusHoro E®[] 3a ponomoroto LLIBPC. Kpu-
Tepinn PPI-Cl meHLue Hix 20 Mc npu cTumynsuii 3 ByLuka
MM cBiguMTb NP BNN3bke po3TaLLyBaHHs kona Taxikapaii
fo Bywwka MM, wo YacTo cnocrepiratoTb Y pasi icTMyc-3a-
NIEXHOro TPINOTIHHS Nepeacepab; Le NigTBEpannM iHLi
AOCnigHVKV Npu iHBasweHomy E®[ [13].

3a3Haunmo, LU0 Ans OLiHIOBAHHS MiCLS po3TaLlyBaH-
Hs1 BUKOPUCTOBYHOTH NMOKA3HWK Yacy, 3@ sIKUM ENEKTPUYHUIA
iMny”nbC Bif CTUMYIMIOBAIIbHOIO eMEKTPoAa A0CsArae kona
Taxikapgii Ta noBepTaeTbCca 40 enekTpoda. HuHi ue
€0VHWIA MeTOA, BU3HAYEHHs nokanisauii kona Taxikapgii
(6e3 BMKOPWCTAHHSA HaBirawiiHOI CUCTEMM), 3aneXuTb
Bifl LWBMAKOCTi NPOBEAEHHS! €MEKTPUYHOTO 30YKEHHS B
MioKapAi, Lo Moxe ByTun 3HWKEHOIO B NaLiEHTIB cTapeyoi
BIKOBOI rpynu Ta XMGHO CBIAYMTY NPO pO3TaLLyBaHHS Kora
Taxikapaii B niBux Bigainax cepus [14].
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ImnnanToBaHun LUBPC pae amory nposectn E®[ 3
OfHiel TOUKM (Micus iMMNaHTauii enekTpoga), 3axonuTu
kono (entraiment) Taxikapaii Ta OLiHUTK Oro NPUBIN3-
HEe Micue posTallyBaHHs. Yac NpoXomKeHHs iMmynbCy
Bil BM3HAYEHO! TOYKM pO3TallyBaHHS enekTpofa Aae
3MOry 3aB4acHO OLHWTK 0BCAr XipypriYHOro BTpYYaHHs
Ta BiPI3HNTU TMNOBE NpaBoNepeAcepaHe TPINOTIHHA
nepeacepab Bia NiBONEPEACEPAHNX MAKPO Pe-eHTPI.

OB6MexeHHs LbOro JOCNIMKEHHS — aHani3 TpboX
HaMMOLLMPEHILLMX NepeacepaHnX Makpo pe-eHTpi Taxi-
APUTMIN i3 BUKMIOYEHHAM MOCTIHLESIMHUX TaXiapuTMmin i
PiaKicHUX hopM NepeACcepaHNX MaKpPO Pe-eHTPI, OCKINbKA
noegHaHHsA cTapeyoro Biky, dakTy imnnanTauii LWBPC
i HeobxigHocTi BMKOHYBaT PYA 3 npmBogy Has3BaHWX
hopm apuTMmin TpannseTbes BKpan pigko [16].

BucHoBKHM

1. HeinBasmene E®[] 3a gonomoroto LUBPC moxe
6yT1 edekTMBHUM ansTepHaTMBHUM crniocobom gocni-
[PKEHHS NepeacepaHnX Makpo pe-eHTpi TaxiapuTmin.

2. EnektpodisionoriyHuii kputepinn PPI-Cl MeHLue Hix
20 MC MOXHa BYKOPUCTOBYBATM SIK AOAATKOBUI KpUTEPIN
AiarHocTtuky icMyc-3anexHoro Tl npu iMnnaHToBaHOMy
nepeacepaHoMy enekTpoai y ByLwko M.

3. Y nauieHTiB cTapeyoro Biky abnsuis kaBo-Tpu-
KycnigansHoro nepeLumiika — edektueHa Ta 6esneyHa
npoueaypa. ABnsiLis Makpo pe-eHTpi B NMiBOMy nepen-
cepgi MoB'si3aHa 3 MiABULLEHUMI pU3nKamMy npoLiesypu
Ta MEHLUOK eEKTUBHICTIO, TOMYy He pekOMEeHAoBaHa
nauieHTam CTapeyoro BiKY.

MepcnekTvBM NogaNbLUMX AOCHIMKEHb NONAraloTh
y NpOJOBXeHHI Habopy nauieHTiB 3 iMNIaHTOBaHNMM
LLBPC i nepeacepaHMMmu Makpo pe-eHTpi Taxikapgisimm
(0cobrnmBo TakMMK, LLO Yepes Marny KinbKiCTb He BKIHOYEHI
B Lie JocnimkeHHst). Byae npogoexeHo Habip navieHTiB
i3 NOCTIHLE3INHUMI MakKpo pe-eHTpi. TpuBae poboTa 3
PO3pOONEHHS KPUTEPIIB AiarHOCTUKM Makpo Ta MIKpo
pe-eHTpi TaxiapuTMi 3a LOMOMOrOH BiANOBIAI Ha enek-
TPUYHY KapaioCTUMYIAL0 3 Pi3HUX TOYOK.

diHaHcyBaHHA

AochipkeHHst BUKOHaHe B pamkax HAP «AiarHocTvka Ta xipypriuHe
NIKyBaHHS CynpaBeHTPUKYASPHUX MaKpPO-PEEHTPi TaxiaputMii»,

Ne aepxpeectpauii 0121U112955.

KoHAIKT iHTepeciB: BiACyTHIM.
Conflicts of interest: authors have no conflict of interest to declare.

Haairwaa ao peaakuii / Received: 10.05.2022
Nicas poonpaLoBaHHs / Revised: 26.05.2022
MpuiinsaTo po Apyky / Accepted: 20.06.2022

Biaomocrti npo aBTopiB:

AKywweB A. B., KaHA. MEA. HayK, HayKoBUiA CMIBPOBITHUK,

AY «HauioHaAbHUI IHCTUTYT CepLEBO-CYAMHHOI Xipyprii

imeHi M. M. Amocosa HAMH Ykpainu», M. KuiB.

ORCID ID: 0000-0001-7888-1838

No3sosuit 0. A., Aikap-Xipypr cepLeBo-CyAnHHUIA, AY «HauioHaAbHMIA
IHCTUTYT cepLieBo-CyAMHHOI Xipyprii imeHi M. M. AMocosa HAMH
YkpaiHu», M. KuiB.

ORCID ID: 0000-0003-4646-8365

Pathologia. Volume 19. No. 2, May — August 2022


https://orcid.org/0000-0001-7888-1838
https://orcid.org/0000-0003-4646-8365

Information about authors:

Yakushev A. V., MD, PhD, Researcher, National M. Amosov
Institute of Cardiovascular Surgery Affiliated to National Academy
of Medical Sciences of Ukraine, Kyiv.

Lozovoy O. A., MD, Cardiovascular surgeon, National M. Amosov
Institute of Cardiovascular Surgery Affiliated to National Academy
of Medical Sciences of Ukraine, Kyiv.

CnuUCOoK AiTepaTtypu

(1

[

(3

4

5]

(]

Y

(8]

©

[10]

(1]

[12]

[13]

[14]

[19]

[16]

Dynamic voltage threshold adjusted substrate modification
technique for complex atypical atrial flutters with varying circuits /
N. Methachittiphan, N. Akoum, R. Gopinathannair et al. Pacing and
clinical electrophysiology : PACE. 2020. Vol. 43, Iss. 11. P. 1273-1280.
https://doi.org/10.1111/pace. 14068

Rodriguez Z. M., Goyal A., Maani C. V. Atrial Flutter. StatPearls
[Internet]. Treasure Island (FL) : StatPearls Publishing, 2022. URL :
https://www.ncbi.nlm.nih.gov/books/NBK540985/

Correlation between sinus rhythm deceleration zones and critical sites
for localized reentrant atrial flutter: A retrospective multicenter analysis
/ C. E. Woods, A. A. Schricker, H. Nayak et al. Heart rhythm 02. 2022.
Vol. 3, Iss. 3. P. 279-287. https://doi.org/10.1016/j.hr00.2022.03.003
Cosio F. G. Atrial Flutter, Typical and Atypical: A Review. Arrhythmia
& electrophysiology review. 2017. Vol. 6, Iss. 2. P. 55-62. https://doi.
0rg/10.15420/aer.2017.6.2

Ultra-high resolution mapping of reverse typical atrial flutter:
electrophysiological properties of a right atrial posterior wall and
interatrial septum activation pattern / T. Sekihara, S. Miyazaki, M.
Nagao et al. Journal of interventional cardiac electrophysiology. 2022.
Vol. 63, Iss. 2. P. 333-339. https://doi.org/10.1007/s10840-021-01003-0
Approach to catheter ablation of left atrial flutters / S. M. Markowitz, G.
Thomas, C. F. Liu et al. Journal of cardiovascular electrophysiology.
2019. Vol. 30, Iss. 12. P. 3057-3067. https://doi.org/10.1111/jce.14209
Predictors of improvement in arrhythmia-specific symptoms and
health-related quality of life after catheter ablation of atrial fibrillation
/' N. Barmano, E. Charitakis, J. E. Karlsson et al. Clinical cardiology.
2019. Vol. 42, Iss. 2. P. 247-255. https://doi.org/10.1002/clc.23134
Gil-Ortega I., Pedrote-Martinez A., Fontenla-Cerezuela A. Spanish
Catheter Ablation Registry. 14th Official Report of the Spanish Society
of Cardiology Working Group on Electrophysiology and Arrhythmias
(2014). Revista espanola de cardiologia. 2015. Vol. 68, Iss. 12. P. 1127-
1137. https://doi.org/10.1016/j.rec.2015.08.006

Comparison of clockwise and counterclockwise right atrial flutter using high-
resolution mapping and automated velocity measurements / C. Yvorel, A.
Da Costa, C. Lerebours et al. Journal of cardiovascular electrophysiology.
2021. Vol. 32, Iss. 8. P. 2127-2139. https://doi.org/10.1111/ice. 15111
Pulmonary Vein Isolation to Reduce Future Risk of Atrial Fibrillation
in Patients Undergoing Typical Flutter Ablation: Results from a
Randomized Pilot Study (REDUCE AF) / S. Mohanty, A. Natale,
P. Mohanty et al. Journal of cardiovascular electrophysiology. 2015.
Vol. 26, Iss. 8. P. 819-825. https://doi.org/10.1111/jce.12688
Perimitral atrial tachycardias dependent on residual nonligament of
Marshall conduction / Y. Sato, S. Kusa, H. Hachiya et al. Journal of
cardiovascular electrophysiology. 2021. Vol. 32, Iss. 12. P. 3146-3155.
https://doi.org/10.1111/jce.15268

Pathik B., Kalman J. M. Perceiving the Imperceptible in Atrial Macro-
Reentry: Ultrahigh Resolution Mapping to Characterize the Critical
Isthmus. Circulation. Arrhythmia and electrophysiology. 2017. Vol. 10,
Iss. 1. P. €004850. https:/doi.org/10.1161/CIRCEP.116.004850
Sustained localized reentry within the left atrial appendage as a mechanism
of recurrent arrhythmia following atrial fibrillation ablation / J. C. Guo,
W. B. Huang, F. G. Zhou et al. Experimental and therapeutic medicine.
2018. Vol. 16, Iss. 2. P. 772-778. https://doi.org/10.3892/etm.2018.6243
2017 HRS/EHRA/ECAS/APHRS/SOLAECE expert consensus
statement on catheter and surgical ablation of atrial fibrillation / H.
Calkins, G. Hindricks, R. Cappato et al. Heart rhythm, 2017. Vol. 14,
Iss. 10. P. e275-e444. https://doi.org/10.1016/j.hrthm.2017.05.012
Atrial Tachycardias and Atypical Atrial Flutters: Mechanisms and
Approaches to Ablation / S. M. Markowitz, G. Thomas, C. F. Liu et al.
Arrhythmia & electrophysiology review. 2019. Vol. 8, Iss. 2. P. 131-137.
https://doi.org/10.15420/aer.2019.17.2

Macro-reentrant atrial tachycardia after tricuspid or mitral valve
surgery: is there difference in electrophysiological characteristics and
effectiveness of catheter ablation? / X. H. Wang, L. C. Kong, T. Shuang
etal. BMC cardiovascular disorders. 2021. Vol. 21, Iss. 1. P. 538. https:/
doi.org/10.1186/s12872-021-02368-w

References

(1]

Methachittiphan, N., Akoum, N., Gopinathannair, R., Boyle, P. M., &
Sridhar, A. R. (2020). Dynamic voltage threshold adjusted substrate

Maronoris. Tom 19, Ne 2(55), TpaBeHb — cepneHb 2022 p.

12

[3]

4]

[5]

[6]

Yy

18]

19

[10]

m

[12]

[13]

[14]

[13]

[16]

OpwuriHaAbHI AOCAIAKEHHSA

modification technique for complex atypical atrial flutters with varying
circuits. Pacing and clinical electrophysiology : PACE, 43(11), 1273-
1280. https:/doi.org/10.1111/pace.14068

Rodriguez, Z. M., Goyal, A., & Maani, C. V. (2022). Atrial Flutter. In
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing https://
www.ncbi.nlm.nih.gov/books/NBK540985/

Woods, C. E., Schricker, A. A, Nayak, H., Hariharan, R., Stevens, B.,
Kwasnik, A., Shatz, N., Suchomel, L., Moskovitz, R., Salcedo, J.,
Winkle, R., & Tung, R. (2022). Correlation between sinus rhythm de-
celeration zones and critical sites for localized reentrant atrial flutter:
A retrospective multicenter analysis. Heart rhythm 02, 3(3), 279-287.
https://doi.org/10.1016/}.hr00.2022.03.003

Cosio F. G. (2017). Atrial Flutter, Typical and Atypical: A Review.
Arrhythmia & electrophysiology review, 6(2), 55-62. https://doi.
0rg/10.15420/aer.2017.5.2

Sekihara, T., Miyazaki, S., Nagao, M., Kakehashi, S., Mukai, M.,
Aoyama, D., Nodera, M., Eguchi, T., Hasegawa, K., Uzui, H., &
Tada, H. (2022). Ultra-high resolution mapping of reverse typical atrial
flutter: electrophysiological properties of a right atrial posterior wall
and interatrial septum activation pattern. Journal of interventional
cardiac electrophysiology, 63(2), 333-339. https://doi.org/10.1007/
$10840-021-01003-0

Markowitz, S. M., Thomas, G., Liu, C. F., Cheung, J. W,, Ip, J. E., &
Lerman, B. B. (2019). Approach to catheter ablation of left atrial flutters.
Journal of cardiovascular electrophysiology, 30(12), 3057-3067. https:/
doi.org/10.1111/jce. 14209

Barmano, N., Charitakis, E., Karlsson, J. E., Nystrom, F. H., Wal-
fridsson, H., & Walfridsson, U. (2019). Predictors of improvement in
arrhythmia-specific symptoms and health-related quality of life after
catheter ablation of atrial fibrillation. Clinical cardiology, 42(2), 247-255.
https://doi.org/10.1002/clc.23134

Gil-Ortega, I, Pedrote-Martinez, A., Fontenla-Cerezuela, A., & Spanish
Catheter Ablation Registry collaborators (2015). Spanish Catheter Abla-
tion Registry. 14th Official Report of the Spanish Society of Cardiology
Working Group on Electrophysiology and Arrhythmias (2014). Revista
espanola de cardiologia, 68(12), 1127-1137. https://doi.ora/10.1016/}.
rec.2015.08.006

Yvorel, C., Da Costa, A., Lerebours, C., Guichard, J. B., Viallon, G.,
Romeyer, C., Ferreira, T., Benali, K., & Isaaz, K. (2021). Comparison
of clockwise and counterclockwise right atrial flutter using high-res-
olution mapping and automated velocity measurements. Journal
of cardiovascular electrophysiology, 32(8), 2127-2139. https://doi.
org/10.1111/jce. 15111

Mohanty, S., Natale, A., Mohanty, P., DI Biase, L., Trivedi, C., San-
tangeli, P., Bai, R., Burkhardt, J. D., Gallinghouse, G. J., Horton, R.,
Sanchez, J. E., Hranitzky, P. M., Al-Ahmad, A., Hao, S., Hongo, R.,
Beheiry, S., Pelargonio, G., Forleo, G., Rossillo, A., Themistoclakis, S.,
... Dixit, S. (2015). Pulmonary Vein Isolation to Reduce Future Risk of
Atrial Fibrillation in Patients Undergoing Typical Flutter Ablation: Results
from a Randomized Pilot Study (REDUCE AF). Journal of cardiovascu-
lar electrophysiology, 26(8), 819-825. https:/doi.org/10.1111/jce. 12688
Sato, Y., Kusa, S., Hachiya, H., Yamao, K., Miwa, N., Hara, S., Hira-
no, H., & Sasano, T. (2021). Perimitral atrial tachycardias dependent on
residual nonligament of Marshall conduction. Journal of cardiovascular
electrophysiology, 32(12), 3146-3155. https://doi.org/10.1111/jce. 15268
Pathik, B., & Kalman, J. M. (2017). Perceiving the Imperceptible in
Atrial Macro-Reentry: Ultrahigh Resolution Mapping to Characterize
the Critical Isthmus. Circulation. Arrhythmia and electrophysiology,
10(1), e004850. https://doi.org/10.1161/CIRCEP.116.004850

Guo, J. C., Huang, W. B., Zhou, F. G., Hong, J., & Wang, Y. (2018).
Sustained localized reentry within the left atrial appendage as a
mechanism of recurrent arrhythmia following atrial fibrillation ablation.
Experimental and therapeutic medicine, 16(2), 772-778. https:/doi.
0rg/10.3892/etm.2018.6243

Calkins, H., Hindricks, G., Cappato, R., Kim, Y. H., Saad, E. B., Agui-
naga, L., Akar, J. G., Badhwar, V., Brugada, J., Camm, J., Chen, P. S.,
Chen, S. A,, Chung, M. K., Nielsen, J. C., Curtis, A. B., Davies, D. W.,
Day, J. D., d'Avila, A, de Groot, N., Di Biase, L., ... Yamane, T. (2017).
2017 HRS/EHRAJECAS/APHRS/SOLAECE expert consensus state-
ment on catheter and surgical ablation of atrial fibrillation. Heart rhythm,
14(10), e275-e444. https://doi.org/10.1016/}.hrthm.2017.05.012
Markowitz, S. M., Thomas, G., Liu, C. F., Cheung, J. W,, Ip, J. E., &
Lerman, B. B. (2019). Atrial Tachycardias and Atypical Atrial Flutters:
Mechanisms and Approaches to Ablation. Arrhythmia & electrophys-
iology review, 8(2), 131-137. https://doi.org/10.15420/aer.2019.17.2
Wang, X. H., Kong, L. C., Shuang, T., Li, Z., & Pu, J. (2021). Macro-re-
entrant atrial tachycardia after tricuspid or mitral valve surgery: is there
difference in electrophysiological characteristics and effectiveness of
catheter ablation?. BMC cardiovascular disorders, 21(1), 538. https:/
doi.org/10.1186/s12872-021-02368-w

ISSN 2306-8027  http://pat.zsmu.edu.ua

97


https://doi.org/10.1111/pace.14068
https://www.ncbi.nlm.nih.gov/books/NBK540985/
https://doi.org/10.1016/j.hroo.2022.03.003
https://doi.org/10.15420/aer.2017.5.2
https://doi.org/10.15420/aer.2017.5.2
https://doi.org/10.1007/s10840-021-01003-0
https://doi.org/10.1111/jce.14209
https://doi.org/10.1002/clc.23134
https://doi.org/10.1016/j.rec.2015.08.006
https://doi.org/10.1111/jce.15111
https://doi.org/10.1111/jce.12688
https://doi.org/10.1111/jce.15268
https://doi.org/10.1161/CIRCEP.116.004850
https://doi.org/10.3892/etm.2018.6243
https://doi.org/10.1016/j.hrthm.2017.05.012
https://doi.org/10.15420/aer.2019.17.2
https://doi.org/10.1186/s12872-021-02368-w
https://doi.org/10.1186/s12872-021-02368-w
https://doi.org/10.1111/pace.14068
https://www.ncbi.nlm.nih.gov/books/NBK540985/
https://www.ncbi.nlm.nih.gov/books/NBK540985/
https://doi.org/10.1016/j.hroo.2022.03.003
https://doi.org/10.15420/aer.2017.5.2
https://doi.org/10.15420/aer.2017.5.2
https://doi.org/10.1007/s10840-021-01003-0
https://doi.org/10.1007/s10840-021-01003-0
https://doi.org/10.1111/jce.14209
https://doi.org/10.1111/jce.14209
https://doi.org/10.1002/clc.23134
https://doi.org/10.1016/j.rec.2015.08.006
https://doi.org/10.1016/j.rec.2015.08.006
https://doi.org/10.1111/jce.15111
https://doi.org/10.1111/jce.15111
https://doi.org/10.1111/jce.12688
https://doi.org/10.1111/jce.15268
https://doi.org/10.1161/CIRCEP.116.004850
https://doi.org/10.3892/etm.2018.6243
https://doi.org/10.3892/etm.2018.6243
https://doi.org/10.1016/j.hrthm.2017.05.012
https://doi.org/10.15420/aer.2019.17.2
https://doi.org/10.1186/s12872-021-02368-w
https://doi.org/10.1186/s12872-021-02368-w

Original research

UDC 616.12-008.318-089.168-053.9
DOI: 10.14739/2310-1237.2022.2.254816

Vegetative and electrical disorders in women with chronic coronary
syndrome depending on the state of bone mineral density

N. S. Mykhailovska*EF |, Q. Stetsiuk(>*BCD

Zaporizhzhia State Medical University, Ukraine

A - research concept and design; B - collection and/or assembly of data; C - data analysis and interpretation; D - writing the article;
E - critical revision of the article; F - final approval of the article

Key words:
chronic coronary
syndrome,
osteopenia,
osteoporosis,
disorders of

the autonomic
nervous system,
arrhythmia.

Pathologia
2022; 19 (2), 98-103

*E-mail:
iryna.zsmu@gmail.com

KatouoBi croBa:
XPOHIYHUK
KOPOHapPHW
CHHAPOM,
OCTEOMNEHif,
0CTE0mnopos,
po3naau
BEreTatMBHOI
HEepPBOBOI CUCTEMMU,
NOPYLUEHHS PUTMY.

Naronoris. 2022.
T. 19, Ne 2(55).
C.98-103

Aim: to determine the features of heart rate variability and electrical changes in the myocardium in women with chronic coro-
nary syndrome, depending on the state of the bone mineral density (BMD).

Materials and methods. 121 women with chronic coronary syndrome (CCS): stable exertional angina of II-Ill functional
class (FC) (mean age 68.0 (60.0; 75.0) years) were examined and divided into 3 groups: group 1 - 30 women with CCS and
normal BMD; group 2 — 33 women with CCS and osteopenia (OPe); group 3 — 58 women with CCS and osteoporosis (OP).
All patients underwent daily ECG monitoring and ultrasound osteodensitometry.

Results. In women with CCS and OP, increase in the frequency (by 2.9 times; P < 0.05) and duration (by 2.3 times; P < 0.05)
of tachycardia episodes, the frequency of registration of ventricular and supraventricular extrasystole episodes (by 8.1 time
and 1.2 times, respectively; P < 0.05) if compared to patients without BMD disorders was found. In women with CCS and OPe
there was a tendency to increase in these indicators, which did not reach the level of statistical significance. The presence of
BMD disorders in patients with CCS was accompanied with decrease in total HRV activity (RMSSD and HRVT), the develop-
ment of the predominance of ANS sympathetic domain activity, as evidenced by an increase in LF by 44.3 % at the daytime
and 44.0 % at night, decrease in HF 2.3 times during the day and 2.1 times at night in patients with OPe and OP, respectively.
According to the correlation analysis data, the presence of correlations between the state of BMD and indicators of electrical
and autonomic activity of the myocardium was established.

Conclusions. In postmenopausal women with CCS, the severity of autonomic and electrical disorders is associated with
the degree of bone disorders and is maximal in osteoporosis.

BereTaTUBHi 1 éAeKTPUUHI NOPYLLEHHSA B XIHOK i3 XpOHIYHUM KOPOHAPHUM CUHAPOMOM
3aneXHO BiA CTaHy MiHepaAbHOI LWIABHOCTi KiCTKOBOI TKAHMHU

H. C. MuxannoBcbKa, |. 0. Cteutok

MeTa po60oTu — B3Ha4NTH 0COBMMBOCTI BapiabenbHOCTI CEPLIEBOTO PUTMY 11 ENEKTPUYHI 3MiHW MiOKapaa B XKIHOK i3 XPOHIYHUM
kopoHapHuM cuHgpomoM (XKC) 3anexHo Big MiHepanbHOI LWinbHOCTi KICTKOBOI TkaHuHU (MLLIKT).

Matepianu Ta metoau. Obctexnnm 121 xinky 3 XKC: ctabinbHoto cTeHokapaieto HanpykeHHst |11 dpyHKuioHanbHoro knacy
Bikom 68,0 (60,0; 75,0) poky. MavieHntok noginunun Ha 3 rpynu: 1 — 30 xiHok i3 XKC i HopmanbHumu nokasHukamm MLLKT; 2 —
33 ocobu 3 XKC T1a octeoneHieto (Olle); 3 — 58 xsopux Ha XKC ta octeonopos (Or). Ycim obeTexeHnm BukoHanu 060Buin
MoHiTopuHr EKT, a Takox ynbTpasBykoBy OCTEOAEHCUTOMETPILO.

Pesynbkratu. Y xiHok i3 XKC Ta Ol BusBunm 36inbLeHHs yactotu (y 2,9 pasa; p < 0,05) Ta tpusanocti (y 2,3 pasa; p < 0,05)
€eni3ofiB Taxikapaii, YacToTy peecTpauii LLMyHOUKOBOI Ta HAALINYHOYKOBOI ekcTpacwucTonii (y 8,1 pasa Ta 1,2 pasa BignoBiaHo;
p < 0,05) nopiBHsiHO 3 navjeHTammn 6e3 nopyiwerb MLLKT. Y xiHok i3 XKC Ta Olle B13HauMnm TeHAEHL0 4O MiABALLEHHS
Ha3BaHMX NOKA3HWKIB, LU0 He AoCsrna CTaTUCTUYHOI 3HauyLlocTi. MopywerHs MLUKT y xBopux Ha XKC cynpoBomkyBanucs
3MeHLUeHHAM 3aranbHoi aktueHocTi BCP (RMSSD i HRVT), a Takox nepeBaxaHHsIM akTUBHOCTI cumnaTtyHoro fomeHy BHC,
niaTBepmkeHe 36inblueHHsM LF Ha 44,3 % BaeHb i Ha 44,0 % BHoui, 3HKkeHHsSIM HF B 2,3 pasa BaeHb i B 2,1 pasa BHoui Y
nauieHTis 3 OlMe Ta Ol BignoBiaHo. Y pe3ynsraTi KopensuiiHoro aHanisy Buseunu 38’830k ctaHy MLLUKT 3 ingvkatopamm
€MNeKTPUYHOI Ta BeretTaTMBHOI aKTUBHOCTI Miokapaa.

BucHoBkuM. Y xiHok i3 XKC y nocTMeHonay3anbHOMY nepiofi BUpaXXeHICTb BETETaTUBHUX Ta eNEKTPUYHUX MOPYLLIEHb acOLito-
€TbCA 3i CTYNEHeM KiCTKOBUX MOPYLLEHb Ta € MakCUMasbHOK NpW 0CTEONOPOa3i.

Chronic coronary syndrome (CCS) is one of the main
causes of high mortality and disability in Ukraine and many
industrialized countries and one of the most common dis-
eases of the cardiovascular system [1,2].

Today, the pathogenetic factors that contribute to
the development and progression of CCS include disor-
ders of the autonomic nervous system (ANS) [3]. Chronic
activation of the sympathetic nervous system with elements

98 ISSN 2306-8027  http://pat.zsmu.edu.ua

of its depletion (“sympathetic overdrive”) leads to a number
of adverse consequences at the cardiovascular system,
causes cardiac hypertrophy, vascular remodeling, endothe-
lial dysfunction and thus increases the cardiovascular risk
profile in patients with CCS [3].

In addition, sympathetic nervous factors may be
responsible for the development and/or progression of
metabolic disorders, as it is confirmed by a number of
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studies in the last decade [4—7]. One of the most common
metabolic diseases associated with CCS in postmeno-
pausal women is osteoporosis (OP) - a pathology of
bone tissue characterized by decreased bone mass and
impaired microarchitectonics of the bones, which leads to
its increased fragility and risk of fractures [6].

Adrenoreceptors on the cell surface are involved in
the regulation of osteoblast function by the sympathetic
nervous system (SNS). Catecholamines, such as epi-
nephrine, norepinephrine and dopamine, increase bone
morphogenetic protein and induce bone formation [8].
However, according to S. Athimulam et al., activation of
the sympathetic nervous system and elevated levels of cat-
echolamines, in contrast, lead to bone loss and increased
risk of osteoporotic fractures [9]. According to the research
of German scientists, $1-adrenoreceptors provide a stim-
ulating effect on bone formation due to the dominance of
B1-adrenergic effect over 2-adrenergic [10]. According to
the study of Japanese scientists in mice, the effect of SNS
on bone morphogenesis can be explained by the effect on
02a- and a2c-adrenoreceptors, acting as a regulator of
osteoclastogenesis [11].

Scientific data indicate that the course of CCS on
the background of osteopenic syndrome is characterized
by development of sympatho-parasympathetic imbalance,
which leads to a violation of the myocardium electrical
properties and the unfavorable course of cardiovascular
pathology. However, the reference literature data on this
issue are quite contradictory, as there are other studies
that refute the idea of the relationship between autonomic
imbalance in CCS patients with the development of
bone mineral density disorders (BMD) [12]. Therefore,
it is extremely important to study changes in heart rate
variability (HRV) in CCS women for primary screening of
patients at the increased risk of arrhythmic disorders in
various cohorts of patients, including postmenopausal
osteoporosis (PMOP).

Aim
To determine the features of heart rate variability and

electrical changes in the myocardium in women with CCS,
depending on the state of the BMD.

Materials and methods

121 postmenopausal women with chronic coronary syn-
drome (CCS): stable exertional angina of Il-Ill functional
class (FC) (mean age 68.0 (60.0; 75.0) years) were exam-
ined and divided into 3 groups: group 1 = 30 women with
CCS and normal BMD; group 2 — 33 women with CCS and
osteopenia (OPe); group 3 — 58 women with CCS and OP.

The inclusion criteria: presence of CCS; presence
of postmenopausal period, written informed consent of a
patient. The exclusion criteria: decompensated diseases
of the internal organs, as well as conditions that lead to
the development of secondary OP.

CCS was diagnosed in accordance with 2019 ESC
Guidelines for the diagnosing and management of chronic
coronary syndromes. Postmenopausal period was stated
based on the results of consultation with a gynecologist in
accordance with generally accepted criteria.
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The BMD state was assessed with the help of the ul-
trasound osteodensitometry on the Omnisense 7000
apparatus (Israel) according to the criteria specified in our
previous works [13—15]. Electrical and ischemic parameters
were investigated using Holter ECG daily monitoring with
the use of a Cardiosens K instrument (KhAl MEDICA,
Ukraine) according to the recommendations of the Europe-
an Society of Cardiologists, and the Ukrainian Association
of Cardiologists.

The design of the study was agreed with the local
commission on bioethics.

Statistical data processing was carried out with the help
of software package Statistica 13.0 (StatSoft Inc., No.
JPZ8041382130ARCN10-J). Probability of differences
in the compared groups was performed using one-way
analysis of variance Kruskal-Wallis (Kruskal-Wallis
ANOVA) followed by pairwise comparison. The research
of the directionality and strength of relationships between
indicators was carried out using correlation analysis with
the calculation of Pearson’s r correlation coefficients (under
normal distribution) and Spearman (under conditions of
deviation from normal distribution). The type of data distri-
bution was determined using the Shapiro-Wilk test. Data
were represented as M £ m (arithmetic mean + standard
error of arithmetic mean) or Me (Q25; Q75) (median, 25
and 75 distribution quartiles). Differences were considered
statistically significant at P < 0.05.

Results

Indicators of the heart electrical activity according to the re-
sults of daily Holter ECG monitoring in women with CCS
are shown in Table 1.

According to the study results, significant increase in
heart rate both during the day period (by 11 %; P < 0.05)
and during the night period (by 13.62 %; P < 0.05)
in postmenopausal women with CCS and OP was
found, if compared to patients with CCS without BMD
changes.

In patients with CCS comorbid with OP, there was
significant increase in the number of tachycardia episodes
per day (by 2.9 times; P < 0.05) and significant increase in
the total duration of tachycardia episodes per day (by 2.3
times; P < 0.05) if compared to women with CCS without
BMD disorders. In women with OPe and CCS, there was
only a tendency to increase in these indicators.

Women with CCS and BMD disorders (OPe and OP)
had significant and reliable arrhythmias by the type of
supraventricular and ventricular arrhythmias if compared
to women with CCS and normal BMD. Thus, in patients
with OPe the number of episodes of high-grade ventricu-
lar arrhythmias was 2.9 times higher, and the number of
episodes of supraventricular arrhythmias was 1.2 times
higher (P < 0.05), in women with OP - 8.1 times and 1.2
times higher, respectively (P < 0.05).

According to the indicators characterizing ischemic
changes of the myocardium (ST segment depression,
duration of ST depression, episode of maximum duration
of ST segment depression and maximum ST depression),
no significant difference was found between the studied
groups of patients.
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Table 1. Indicators of the heart electrical activity in CCS patients depending on the BMD state, M £ m, Me (Q25; Q75)

Indicator, units of measurement Group 1 Group 2 Group 3
CCS (n=30) CCS + OPe (n = 33) CCS + OP (n = 58)

Average HR throughout the period, bpm

Average HR per day, bpm
Average HR at night, bpm

Minimum HR throughout the period, bpm
Maximum HR throughout the period, bpm

Circadian index

Number of episodes of tachycardia, ep/24 h

Tachycardia, min

Ventricular arrhythmia, ep/24 h

Supraventricular arrhythm

63.56 + 2.59
64.43 +2.92
54.57 +2.34
46.78 £ 2.92
104.50 + 6.81
1.18£0.03

15 (13; 41)

22 (9; 48)

20.5 (3.0; 36.0)

ia, ep/24 h 57 (14; 174)

66.35 + 2.47
69.67 +2.74
59.33 +2.23
49.30 £2.29
107.05 + 3.95
1.19 £ 0.02

44 (19; 135)

49 (26; 123)

60.0 (3.0; 2242.0)*
67 (13; 212)*

68.03 +2.00

71.45 +2.31*

62.00 + 1.87*

50.29 + 1.88

110.48 + 4.70

117 £0.01

43 (7, 70"

51(9; 102)*

167.5 (14.5; 1202.0)*
70 (18; 162)*

*: the probability of indexes difference if compared to the CCS patients and normal BMD state (P < 0.05).

Table 2. Indicators of heart rate variability in patients with CCS depending on the BMD state, Me (Q25; Q75)

Indicator, units of measurement Group 1 Group 2 Group 3
CCS (n=30) CCS + OPe (n = 33) CCS + OP (n = 58)

Active period
mRR day period, ms
SDNNi, ms
RMSSD, ms
RMSSD, %
HRVT, c. u.
VLF, ms?
LF, ms?
HF, ms?
LF/HF

Passive period
mRR night period, ms
SDNNi, ms
RMSSD, ms
RMSSD, %
HRVT, c. u.
VLF, ms?
LF, ms?
HF, ms?
LF/HF

882.00 (847.00; 1043.00)
61.10 (54.20; 84.00)
26.00 (18.00; 29.00)
8.50 (3.50; 11.00)

28.50 (23.00; 38.30)
893.00 (330.00; 1239.50)
305.00 (134.20; 564.00)
318.00 (155.00; 473.30)
2.20 (1.80; 2.40)

1086.50 (1010.00; 1189.00)
68.95 (62.70; 74.20)

41,50 (35.00; 164.50)
23.05 (12.65; 29.20)

23.30 (18.30; 23.40)
1312.00 (712.00; 1938.50)
501.50 (203.50; 815.50)
555.00 (207.00; 605.00)
1.40 (1.30; 1.80)

840.00 (768.00; 1028.00)*

50.10 (43.60; 62.00)
25.00 (17.50; 32.50)*
3.90 (0.70; 9.30)

27.40 (19.50; 32.70)*
898.00 (513.50; 1677.50)
400.50 (224.50; 696.50)
203.60 (93.00; 320.50)*
2.50 (1.85; 3.20)

977.00 (924.00; 1117.00)
57.50 (45.30; 70.00)
39.00 (20.00; 49.00)*
12.95 (2.10; 19.50)
21.10 (16.30; 25.70)

1490.50 (1099.00; 1927.00)

725.00 (448.00; 1067.00)
471.50 (132.00; 581.00)*
1.70 (1.30; 3.10)

830.00 (765.00; 990.50)*
51.95 (39.20; 81.00)
24.50 (16.00; 36.00)*
2.55 (0.85; 9.85)*

24.20 (19.00; 29.40)*
996.00 (530.00; 1273.00)
444,00 (254.00; 1007.00)*
140.00 (73.50; 373.00)*
2.50 (2.10; 4.00)

976.50 (893.50; 1097.50)
51.80 (43.80; 83.60)

33.50 (24.00; 48.00)*

7.50 (2.85; 13.95)

19.55 (16.10; 24.35)*
1282.00 (1112.00; 2054.00)
722.00 (433.00; 2167.00)*
265.50 (147.50; 541.50)*
1.80 (1.12; 2.50)

*: the probability of indexes difference if compared to women with CCS and without BMD changes (P < 0.05).

Indicators of heart rate variability, according to the re-
sults of daily Holter ECG monitoring, in patients with CCS,
depending on the presence of BMD disorders are given
in Table 2.

Comparative analysis of temporal indicators of HRV
revealed decrease in overall HRV according to RMSSD in
both active and passive periods - by 4.0 % and 6.4 %, re-
spectively (P <0.05) in CCS women with OPe if compared
to CCS patients without BMD disorders. In CCS patients
with OP, a greater number of changes in HRV was found:
a probable decrease in total activity by the average dura-
tion of the RR interval (MRR) by 6.2 % in the active period
(P < 0.05); by the standard deviation of the difference of
successive intervals NN (RMSSD) by 6.1 % in the active
period and by 23.9 % in the passive period; by RMSSD
index, expressed as a percentage, the significant difference
was 3.3 times in the active period (P < 0.05); by the trian-
gular index (HRVT) - by 17.8 % in the active period and
by 19.2 % in the passive period (P < 0.05) if compared to
patients with CCS without BMD disorders.

When comparing CCS patients with OPe and OP, more
pronounced violations of autonomic regulation of cardiac
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activity were observed in women with CCS and PMOP,
but this difference did not reach the level of statistical
significance.

The noticed features of the vegetative status of CCS
patients with low BMD may have an unfavorable prognostic
value in this category of patients, as it has been proven that
low HRV is associated with the high risk of arrhythmias and
sudden cardiac death [7].

According to the results of spectral analysis of HRV in
patients with CCS and OPe, there was only a tendency to
increase in low-frequency indicators (VLF and LF) and sig-
nificant decrease in HF in both active and passive periods
(by 1.6 times and 1.2 times respectively, P <0.05). Whereas
in patients with CCS and OP there was significantincrease
in low frequency (LF) by 44.3 % during the day and 44.0 %
at night period (P < 0.05), which reflects the activation of
the sympathetic part of the autonomic nervous system,
and a tendency to increase in very low frequencies (VLF).
There was also decrease in HF by 2.3 times in the active
period and 2.1 times in the passive period (P < 0.05), which
indicates the suppression of parasympathetic effects on
cardiac activity.

Pathologia. Volume 19. No. 2, May — August 2022



In addition, in patients with comorbid pathology there
was a tendency to increase the LF/HF ratio - the most sen-
sitive indicator of autonomic balance, indicating autonomic
imbalance due to suppression of the parasympathetic
system and compensatory activation of the sympathetic
link of autonomic regulation.

The results of correlation analysis are shown in
Fig. 1, 2.

Discussion

According to our results, changes in women with BMD
on the background of CCS in the postmenopausal period
are characterized with a significant increase in heart rate
(both day and night period), as well as increase in tachy-
cardia episodes per day, increasing the total duration of
tachycardia episodes per day in comparison to women
with CCS without BMD disorders. Increased heart rate
as a direct consequence of hypersympathicotonia, is an
important risk factor at all stages of the cardiovascular
continuum. According to the Framingham study, “sym-
pathetic overdrive” is a key factor in increasing heart
rate and causes increase in CVD mortality regardless
of age [16]. In our study, women with CCS and BMD
disorders (OPe and OP) were significantly more likely
to have arrhythmias by type of supraventricular and ven-
tricular arrhythmias if compared to women with CCS and
normal BMD. The results obtained can be explained by
activation of the sympathetic domen of the ANS, which
also coincides with the results of Yu. V. Zharikova, that
hypersympathicotonia is an independent factor in the ab-
dominal obesity, depression, dyslipidemia, osteoporosis
occurrence [17].

Comparative analysis of temporal indicators of HRV
revealed decrease in overall HRV in the RMSSD, mRR,
HRVT indices. According to the results of spectral analy-
sis in patients with CCS and OP, there was a significant
increase in LF during the day and night, which reflects
the activation of the sympathetic part of the autonomic
nervous system, and a tendency to increase in very low
frequencies (VLF). There was also decrease in HF both
in the active and passive periods, which indicates the sup-
pression of parasympathetic effects on cardiac activity. Our
results on increase of the tone of the sympathetic ANS in
CCS patients coincide with the data of other researchers.
Thus, according to the research of E. Kh. Zaremba in
the HRV study in CCS patients increase in sympathetic
tone of the autonomic nervous system was found, namely:
significant decrease in SDNN, pNN 50 %, high frequency
spectrum, increased low frequency spectrum and sympa-
tho-parasympathetic balance [18]. Our results also coin-
cide with the results of the study conducted by P. K. Stein
and co-authors, which included 1299 examined individuals
with increased cardiovascular risk: a statistically significant
relationship between very low frequency power and hip
fracture in women was found [19].

In addition, in patients with concomitant course of CCS
and OP there was a tendency to increase in the LF/HF ratio,
which indicates autonomic imbalance due to suppression of
the parasympathetic system and compensatory activation
of the sympathetic link of autonomic regulation. According
to A. R. Kiselev et al. in adult men the frequency indices
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Z-criterion tibia

Z-criterion radius

T-criterion tibia

10-year fracture
risk tibia

10-year fracture
risk radius

Fig. 1. Correlative interrelationships fixed in the group of patients with CCS and OPe (P < 0.05).

Z-criterion
phalanx

Z-criterion
radius

T-criterion
phalanx

10-year fracture
risk tibia

10-year fracture
risk radius

Fig. 2. Correlative interrelationships fixed in the group of patients with CCS and OP (P < 0.05).

of variability (in particular, HF %, LF %, LF/HF) are quite
sensitive and specific markers of arterial hypertension and
CCS [20]. According to the results of M. Abdelnaby et al.,
there is a state of autonomic imbalance with the sympa-
thetic activity predominance in CCS patients. Authors also
associate autonomic dysfunction with an increased risk of
cardiovascular morbidity and mortality [21].

In addition, study by F. Elefteriou found out a significant
reduction in the 24-hour high-frequency rate, as well as a
significantly higher LF/HF ratio during daily ECG monitoring
in the group of patients with OP than in the control group
with normal BMD [22].

The established by us interrelationships between
temporal, spectral parameters of HRV and BMD indica-
tors determine the presence of common mechanisms
of development and progression of bone disorders and
autonomic imbalance provoked by elevation of proinflam-
matory and bone biomarkers in the early stages of bone
resorption [23].

Conclusions

1. The course of CCS on the background of osteopenic
syndrome in postmenopausal women is characterized by
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increase in the frequency and duration of episodes of tach-
ycardia, increased frequency of episodes of ventricular and
supraventricular arrhythmias, which is the most pronounced
in patients with OP.

2. The presence of BMD disorders in patients with

CCS is accompanied by decrease in total HRV activity
(RMSSD and HRVT), the development of sympatho-
parasympathetic imbalance of the ANS in the direction of
sympathetic link activation, the severity of which depends
on the degree of bone loss, confirmed by the results of
correlation analysis.

Prospects for further research: study of the prognos-

tic value of HRV in women with CCS and OP is the prospect
of further research.
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Aim of the study is to determine the peculiarities of epidermal proliferation and terminal differentiation in various histological
types of seborrheic keratosis (SK).

Materials and methods. Pathomorphological and immunohistochemical analysis was performed on the skin biopsy material
of 60 patients with SK, who constituted the study group, and on the material of 30 healthy skin samples, which were consi-
dered a control group.

Results. Level of expression of Ki-67 marker in papillomatous and acanthotic types of SK is significantly lower (P < 0.005)
compared to healthy skin samples, which indicates a low proliferative potential of tumors. While the expression of the marker
of terminal differentiation between these groups of SK and healthy skin is significantly higher (P < 0.005). Comparative charac-
terization of the association of the expression degree of the immunohistochemical marker of proliferation Ki-67 depending on
the activity of terminal differentiation processes in acanthotic and papillomatous types of SK indicates a statistically significant
inverse correlation of these pathogenetically determined processes. Thus, activation of terminal differentiation with increase
of caspase-14 expression level inhibits proliferation in basal epidermal layers that is accompanied by decrease of Ki-67 level.

Conclusions. Level of expression of Ki-67 as a marker of proliferative activity in patients with acanthotic and papillomatous
types is significantly lower than in the control group, which may indicate no tendency to malignancy. The expression level
of caspase-14 in acanthotic and papillomatous types is increased compared to healthy skin, which may indicate a violation
of keratinization, which occurs during the terminal differentiation of epidermocytes. Statistical inverse conjugacy between
caspase-14 and Ki-67 indicates inhibition of proliferation against the background of increased terminal differentiation activity
and may justify the vectors of therapeutic action of topical agents.

OcobAuBOCTI eniaepmanbHoi npoaidepauji Ta TepmiHaabHOro AMdepeHLitoBaHHA
NPy pi3HKUX FiCTOAOTIYHMX TUNAX cebopenHoro Keparosy

I. . MakypiHa, C. I. Teptuwnui, A. 0. YepHeaa

MeTta po6oTu — BM3HaUMTW 0COBIMBOCTI enigepmanbHoi nponicepalii Ta TepMiHanbHOro AMdePEHLitoBaHHS NPU Pi3HUX
ricTonoriyHmx Tunax ceboperHoro kepatosy (CK).

Matepianu Ta metoau. [NatomopdonoriyHWiA Ta iMyHOTICTOXIMIYHWI aHani3 3aincHUNM Ha GionciHomMy matepiani wkipy 60
nauieHTiB i3 CK — rpyna gocnimkeHHst; 30 3paskis 300pOBOI LUKV BUBYAMNM ik KOHTPOSb.

Pe3ynkraTtu. PiBeHb ekcnpecii mapkepa Ki-67 y naninomatosHomy Ta akaHToTu4yHoMy Tvnax CK icToTHo Huxyun (p < 0,005)
NOPIBHSAHO 3i 3paskamu 340POBOI LLKIPKW. Lle CBiAYMTb NPO HW3bKWIA NponichepaTyBHIY NOTEHLian HOBOYTBOPEHb. [MOKasHMK
eKcnpecii Mapkepa TepMiHanbHOroO AndepeHLitoBaHHS BiporiaHO BiapisHsBCs y GioncinHux matepianax rpyn CK i 3nopoBoi
Lwkipu (p < 0,005). MNopiBHsANbHa XapaKTepUCTHKa acowiaLlii CTyneHs ekcnpecii imyHorictoxiMiyHoro mapkepa nponicepalii Ki-67
3anexHo Bif, BMPa3HOCTI aKTUBHOCTI NPOLIECIB TEPMiHaNBLHOIO AMGEPEHLitOBaHHSA MPK akaHTOTUYHOMY Ta ManifioMaTto3HoMy
Tmnax CK cBiguMTb NPO CTATUCTUHHO 3HAYYLLMI 3BOPOTHWI 3B'A30K LIMX NaTOrEHETNYHO 3yMOBEHMX NPOLIECIB Came Y XBOPHX
MOPIBHSIHO 3 MOKa3HMKaMW NMPaKTUYHO 300poBUX 0Cib. OTxxe, aKTuBaLlist TepMiHaNbHOTO AnepeHLitoBaHHS 3 MiABULLIEHHSAM PIBHS
ekcnpecii kacnasu-14 ranbmye nponicpepaito B 6azanbHyx LWapax eniaepmicy, Lo CynpOBOMKYETLCS 3HKEHHAM piBHS Ki-67.

BucHoBku. PiseHb ekcnpecii Ki-67 sk Mapkepa nponichepaTuBHOI aKTUBHOCTI B MALEHTIB i3 aKaHTOTUYHWUM i maninomaro-
3HUMM TUMNAMM ICTOTHO HWKYWIA, HiXX B OCI6 rpynu koHTponto. Lie Moxe cBiguuTM Npo BiACYTHICTb TEHAEHLi 0 3n0osiKiCHOro
nepebiry Aepmatosy. PiBeHb ekcnpecii kacnaau-14 npy akaHTOTUYHOMY i NaninomMaTo3HOMY TUNax NigBULLEHUI MOPIBHSHO 3
BiAMOBIAHMMW NOKa3HWKaMU 300POBOI LLKIPK; Lie MOXe BKasyBaTV Ha MOPYLLEHHS KepaTuHi3aLii, Wo crnocTepiratoTb Mig yac
TepMiHanbHoro andepeHLitoBaHHs enigepmoumTie. CTaTUCTUYHWIA 3BOPOTHMIA 3B'S30K MiX kacnasoto-14 Ta Ki-67 cBiguuntb
NpO NpUrHiYeHHs Nponicepadii Ha TNi NifBULLEHHS aKTUBHOCTI TEPMIHANbHOTO AndepeHLitoBaHHs Ta MOXe 0brpyHTOBYyBaTH
BEKTOPYW TEPaNeBTUYHOI Aii ToniYHUX 3acobiB.

Seborrheic keratosis (SK) belongs to the group of
epithelial skin neoplasms with benign potential and
absence of metastasis. The classic clinical picture of this
dermatosis is represented by efflorescences in the form of
papules with hyperkeratotic layering or verrucous surface

and color ranging from light to dark brown shades. It
should be noted that the SK is characterized by a certain
variability of clinical variants and histological types.
Thus, Noils K. et al. identified the following clinical
variants of SK: dermatosis papulose nigra, stucco kera-
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tosis, invert follicular keratosis, large cell acanthoma,
lichenoid keratosis, flat and typical SK [1]. Morphologically,
according to the WHO (2018), determine acanthotic,
keratotic, reticulated, clonal, irritant, pigmented, and
macular types [2].

Significant prevalence of the disease among middle-
aged and elderly patients, as well as their registration in
younger people, contributes to a detailed consideration
of this topic in the definition of triggers and pathogenetic
mechanisms [3]. Itis difficult to identify a single factor that
triggers the process of SK on the skin. According to the
literature, the etiological preconditions for the occurrence
of foci may be excessive exposure to ultraviolet radiation,
impaired transcription of 3 fibroblast growth factor receptor
(FGFR3), or the presence of human papillomavirus of
the genus {3 [4].

The pathogenetic basis of the SK also remains
debatable. However, according to clinical and
morphological signs of SK, the process of physiological
keratinization suffers due to disruption of proliferative and
apoptotic mechanisms in the skin. Changes in the activity
levels of cyclin-dependent kinase inhibitors involved
in the phases of the cell cycle have been reported.
Wu Y. H. et al. by immunohistochemical study found
that increase in the expression of p16 and p21 is more
typical for Bowenoid transformation than for foci of SK
[5]. According to A. K. Bruecks et al., in contrast to p16
and p21, p27 expression was strong and diffuse (78 % of
keratinocytes) in all studied acanthotic SK [6]. This may
indicate a contravention of the cell cycle of keratinocytes.

Ki-67 nuclear protein is an indicative marker of
the proliferative activity of tumors in the epidermis, which
is characteristic of SK. Histologically, the manifestations
of SK are represented by acanthosis, hyperkeratosis,
papillomatosis, respectively, impaired terminal
differentiation of keratinocytes, a marker of which is
caspase-14 [7].

That is why the comparison of the processes of prolife-
ration and differential keratinization made us interested to
research the links of SK formation and was the purpose
of the study.

Aim
To determine peculiarities of epidermal proliferation and

terminal differentiation in different histological types of
seborrheic keratosis.

Materials and methods

Apathomorphological and immunohistochemical analysis
of biopsy material was carried out in 60 patients with
SK and 30 healthy individuals, which was chosen by
specialists of the Zaporizhzhia State Medical University
based on the Scientific Medical Center “University Clinic”.
The morphological examination has been provided by
the Department of Pathologic Anatomy and Forensic
Medicine of Zaporizhzhia State Medical University. 60
patients were examined for keratosis, the main study
group consisted of 55 patients with foci of SK, which were
pathomorphologicaly represented by acanthotic (n = 33)
and papillomatous (n = 22) types. Reticular, irritated,
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and stucco keratosis (total n = 5) were not significantly
represented among the samples and thus did not
provide reliability in the statistical processing of the data.
Therefore, these 3 types were considered only for general
descriptive changes in Ki-67 and caspase-14 expression.
Biopsy material from 30 people represented by healthy
skin, which was obtained during surgical dermatology
intervention, was used as a control group.

Paraffin blocks were formed from the obtained tissue
samples, serial standard sections of 4 um thickness were
made on a precision rotary microtome NM 3600 (MICROM
Laborgerate GmbH, Germany), sections were placed on
ordinary slides (for review histopathological staining) or
on adhesive slides “SuperFrost Plus” (company DAKO,
Denmark) — for immunohistochemical studies.

Determination of the histological pattern of SK
was evaluated in serial paraffin sections stained with
hematoxylin and eosin. IHC studies were performed
in paraffin sections using monoclonal antibodies and
polyclonal antibodies. Dewaxing and rehydration with
simultaneous high-temperature unmasking of antigens
was performed by heating in an autostainer with an RT
module (Thermo Fisher Scientific, USA) in Dewax & HIER
buffer H from Thermo Fisher Scientific, USA (pH = 9.0),
suppressed endogenous peroxidase activity with 3 %
H,O, solution and applied the protein block. Incubation
with primary antibodies was performed according to
the instructions of the manufacturers, visualization of
the IHC reaction was performed using the detection
system UltraVision Quanto HRP + DAB System (“Thermo
Scientific’, USA). Sections were stained with Mayer’s
hematoxylin.

Monoclonal antibodies were used to determine
the proliferative activity of epithelial cells: Mo a-Hu Ki-67
Antigen, Clone SP6 (NeoMarkers, USA); the process
of differentiation of keratinocytes in different patterns of
seborrheic keratosis was determined using antibodies Rb
a-Hu Caspase 14 (“NeoMarkers”, USA). Due to the re-
commendations of the St Gallen International Consensus
of Experts the expression of proliferation index Ki-67
can be low (£15 %), intermediate (16-30 %), and high
(>30 %). When >50 % of cells were positively stained it
showed a high level; intermediate — 25-50 % of the cells
stained positive; weak — <25 % or >10 % of the cells were
positively stained; and negative, if <10 % of the cells were
positively stained.

Microphotographs of histological and IHC skin
samples of the study and control groups were recorded in
an Axioplan 2 microscope (“Carl Zeiss”, Germany) using
a digital camera Camedia C5060WZ Olympus (Japan).

Statistical processing of the results was
performed on a personal computer in the program
Statistica® for Windows 13.0 (StatSoft Inc., license
No. JPZ8041382130ARCN10-J).

The hypothesis of the normality of the distribution of
the studied indicators was tested using the Shapiro—-Wilk
test. Data with a different than normal distribution were
presented using the median and interquartile range
of Me (Q1; Q3). In the case of incorrect distribution of
indicators, the Mann—-Whitney U test was used to evaluate
two independent groups. To assess the pathogenetic
relationships and the degree of associative conjugation
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between the level of the marker of terminal differentiation
(caspase-14) and the severity of proliferative potential
(Ki-67) in groups of acanthotic and papillomatous types
of SK, regression analysis with scattering diagrams in
different groups.

Results

Histological examination of the foci of SK in patients
of the study group acanthotic type was recorded in 33
patients, which is almost half of all cases (55.0 %). Pa-
pillomatous SK was found in 22 (36.6 %) patients with foci
of extensive fields of hyperkeratosis, uneven acanthosis.
In the studied cohort of patients histologically 3 (5.0 %)
cases of reticulated (adenoid) type were detected, irritated
and stucco keratosis — 1 (1.7 %) SK, respectively.

Immunohistochemical study of the proliferative
activity of epithelial cells in the acanthotic pattern of SK
revealed that the expression area of the Ki-67 marker
was 0.11 (0.09; 0.12) % and its intensity was a moderate
nucleoplasmic expression, which was observed among
certain groups basal and parabasal epitheliocytes, which
were in the state of the most active division and are a
feature of this histological type.

In more differentiated epitheliocytes of the intermediate
layers of the epithelium, the number of proliferating
cells decreased sharply, morphologically only single
epitheliocytes with positive nuclear expression of Ki-67
were observed, in the centers of keratin cysts and apical
keratinocytes negative was detected (Fig. 7).

When analyzing the expression profile in patients with
a papillomatous type of SK, the area of immunopositive
Ki-67 cells was 0.09 (0.08; 0.11) %, it was detected only
in single basal epitheliocytes. According to its intensity,
the expression had a moderate nucleoplasmic type, a
sharp decrease in the intensity of the separation index
was observed in intermediate epitheliocytes, in apical
keratinocytes Ki-67 expression was negative (Fig. 2).

Apathomorphological study of the proliferative activity
of the reticulated type of SK was observed in single cells
and amounted to 0.33 (0.31; 0.35) %. Nucleoplasmic
expression was significantly more intense compared
to the expression in cells of the preserved layers of
the integumentary epithelium. In the areas of preserved
integumentary epithelium without violation of stratification
properties, cells showed intensive expression of Ki-67
marker in basal and parabasal epitheliocytes with a
gradual decrease in the number of positive cells as they
differentiate in the intermediate and apical layer, which
was morphologically healthy.

The most intense proliferative activity of cells was
found in representatives of irritated SK. In the statistical
processing of the obtained data, the number of positive
cells was 0.36 (0.33; 0.40) %. Some groups of basal cells
throughout the area had a pronounced nuclear intensity
of expression of the nucleoplasmic type.

In the places of preserved stratification of
the integumentary epithelium among the epitheliocytes
of the intermediate and apical layers, the area of cells with
proliferative activity decreased and had a focal character.
Positive expression of Ki-67 in single lymphocytes and
macrophages took place during the study of the zones of
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acanthotic strands formation and in the loci of leukocyte-
macrophage inflammatory infiltration.

The expression area of Ki-67 in the conditional control
group was 0.21 (0.18; 0.24) %. According to its intensity,
the expression had a nucleoplasmic variant and was
linearly traced in most cells of the basal and parabasal
layers of the epithelium.

In the areas of the pilosebaceous complex, positive
expression was observed in single myoepithelial cells
around the sebaceous glands and single cells of
the mantle of hair follicles (Fig. 3).

Immunohistochemical study of keratinocyte
differentiation in different types of SK showed that in
the acanthotic pattern the total area of positive cells was
35.05 (32.82; 36.82) %, the most intense cytoplasmic
expression of caspase-14 was observed around
the formed keratin cysts (Fig. 4) and in the apical epithelial
cells of the spinous layer, which are at the initial stage of
completion of differentiation.

Starting from the basal layer and as the epitheliocytes
differentiated, the expression of caspase-14 was of
the membrane type and was moderate in intensity.

In the morphological examination of the papillary
layer of the dermis, local weak cytoplasmic expression of
caspase-14 was observed only in single capillary endothelio-
cytes, collagen and elastic fibers had negative expression.

Processing of statistical data on the area of expression
of caspase-14 in papillomatous type of SK was 41.47
(39.68; 42.64) %. Intense cytoplasmic expression was
visualized among differentiated epitheliocytes, which
were part of papillary structures, with weak membrane
expression in basal epitheliocytes and negative expression
in the formed fibrovascular stroma (Fig. 5).

The area of immunopositive cells in reticulated
SK was 39.79 (36.28; 41.61) %, had a moderate
type of cytoplasmic expression, while in fragments of
the preserved integumentary epithelium, the intensification
of expression was observed only in differentiated spinous
epitheliocytes of the apical layers of the epithelium and in
the areas of the most pronounced keratosis.

Statistical processing showed that the area of
immunopositive cells in the study of the irritated type of
seborrheic keratosis was 25.92 (21.22; 27.95) %. Local
moderate expression of caspase 14 took place, which
was most pronounced in the areas of acanthotic strands
formation and among cells of the spinous layer.

Among cells of the basal and parabasal layers, there
was a local, weak cytoplasmic expression, moderate
membrane expression. Among collagen and elastic fibers
and in the loci of lymph-macrophage inflammation — there
was negative expression.

When comparing the expression of caspase-14 in
the conditional control group, positive expression had
the cytoplasmic variant over the entire epithelial area
and among pilosebaceous complexes, mainly among
sebocytes of sebaceous glands (Fig. 6), the area of
immunopositive cells was 6.21 (5.51; 7.24) %.

The scatter diagram of the relationship between level
of the terminal differentiation marker and expression of
the Ki-67 proliferation marker is statistically significant
only for acanthotic and papillomatous types. Because
irritated, reticulated, and stucco types of keratosis are
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Fig. 1. Loci of basal epitheliocytes with Ki-67+ moderate nuclear expression. Mo a-Hu Ki-67 Antigen, clone SP6. Mag.: x100.

Fig. 2. Individual Ki-67 positive cells of the basal layer in the papillomatous variant of seborrheic keratosis. Mo a-Hu Ki-67 Antigen, clone SP6. Mag.:

Fig. 3. Positive Ki-67 cells of the basal layer of the epithelium and single myoepithelial cells around the sebaceous glands. Mo a-Hu Ki-67 Antigen, clone SP6. Mag.: x100.

Fig. 4. Intensive expression of caspase-14 around keratin cysts in acanthotic variant of seborrheic keratosis. Rb a-Hu Caspase 14. Mag.: x200.

5 .

Fig. 5. Intense expression among differentiated epitheliocytes and negative stroma in papillomatous variant of seborrheic keratosis Rb a-Hu Caspase 14. Mag.: x100.

Fig. 6. Immunopositive cytoplasmic expression among spinous epithelial cells and sebocytes of sebaceous cells. Rb a-Hu Caspase 14. Mag.: x100.

nonrepresentable, which excludes them from a statistically
significant sample.

According to the regression analysis procedure, it
was shown that the relationship between the level of
caspase-14 and the expression of the proliferative marker
Ki-67 in patients with acanthotic type most adequately
characterized the regression model of exponential type,

Maronoris. Tom 19, Ne 2(55), TpaBeHb — cepneHb 2022 p.

atR=-0.81, R2=0.65, normalized R2=0.61; F = 14.81,
=-3.87, SE = 0.015, P = 0.0048.

The results of the regression analysis show that
the relationship between the level of caspase-14 and
the expression of the proliferative marker Ki-67 in patients
with papillomatous type most adequately characterized
the regression model of polynomial (step), namely
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quadratic type at R = -0.87, R2 = 0.76, normalized
R2=0.67; F=19.21,t=-4.65, SE = 0.013, P = 0.0031.

The data obtained during the regression analysis
indicate a lack of relationship between the level
of caspase-14 and the severity of expression by
immunohistochemical evaluation of Ki-67 in patients
of the control group (R = 0.30, R2 = 0.095, normalized
R2=0.018; F =0.838, t = 0.92, SE = 0.069, P = 0.387).

Discussion

In this study, the expression level of the Ki-67 marker
in individuals with acanthotic and papillomatous types
of SK was significantly lower compared to healthy skin
samples, indicating a low proliferative potential of tumors.
Thus, when comparing the expression of this marker for
acanthotic and papillomatous types of SK, statistically
significant difference was determined (P < 0.005). We
also recorded increase in proliferative potential in irritated
SK, but given the limited prevalence of this type in our
sampling of the patients, statistical evaluation is not
relevant. In addition, it should be noted that a low level of
Ki-67 expression may also indicate the absence of risk of
malignant transformation of tumors or collisions with more
aggressive neoplasm. According to E. Bahrani et al. high
expression of Ki-67 is more typical for the Pagetoid form
of Bowen'’s disease than the microclonal variant of SK [8].

Caspases are key enzymes of apoptosis. In addition,
they can split and activate each other, thereby regulating
and amplifying apoptotic signals [9]. Such tissue-
specific programmed cell death leads to the formation
of the stratum corneum as the foundation of the skin’s
protective function.

In humans, caspases-1, -4 and -5 are involved in
the intracellular activation of proinflammatory cytokines
IL1 and IL18, while caspases-2, -3, -6, -7, -8, -9 and — 10
specialize in activation, enhancement and implementing
a cell destruction program [10,11]. While caspase-14
is a representative of another generation belonging to
the evolutionary group of cysteinyl-aspartate specific
proteases, which are mostly involved in inflammation and
apoptosis. However, recent experimental data indicate
their direct involvement in proliferation and differentiation,
which correlates with keratinization processes [12].

As confirmed by the studies of L. Eckhart et al.,
human caspase-14 has a limited distribution in tissues
and is expressed mainly in the epidermis. lts accumulation
occurs in the granular layer, activation during the formation
of the stratum corneum in vitro, and the cleavage products
of caspase-14 are present in the normal epidermis and in
the stratum corneum in situ. All these data may indicate
that these representatives of caspases are involved in
the final differentiation of keratinocytes [13].

In a study by G. Denecker et al., it is shown that
the skin of mice with caspase-14 deficiency was shiny
and lichenified, which indicates a changed composition
of the stratum corneum. Epidermis with deficiency
of the marker of terminal differentiation contained
significantly more alveolar F-granules of keratohyalin,
prophylagrin [14].

In our study, there was a significant increase in
the expression of caspase-14 in patients with foci of SK.
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Thus, when comparing the expression level of the marker
of terminal differentiation between the groups of acanthotic
and papillomatous types of SK versus healthy skin, there
is a statistically significant difference (P < 0.005).

Determining the relationship between proliferation
and terminal differentiation for skin neoplasms has signi-
ficant prognostic potential. After all, it is necessary to take
into account the dynamics of changes in the tumor, the risk
of malignant transformation, which affects the further
choice of pathogenetic and morphological justification
of treatment tactics. Thus, for squamous cell carcinoma,
overexpression of caspase-14 provoked a decrease in
cell proliferation activity [15].

Comparative characteristics of the association
of the degree of expression of the prognostic
immunohistochemical marker of the proliferation of
Ki-67 nuclear antigen depending on the severity of
the activity of terminal differentiation in acanthotic and
papillomatous types of SK indicate a statistically significant
inverse conjugation of these pathogenetically determined
patients.

Thus, the activation of terminal differentiation with
increasing expression of caspase-14 inhibits proliferation
in the basal layers of the epidermis, accompanied by a
decrease in the level of Ki-67. The results of this study
indicate pathogenetic links to explain morpho-functional
changes in patients with SK.

Conclusions

1. The level of Ki-67 expression as a marker of
proliferative activity in patients with acanthotic and pa-
pillomatous types is significantly lower than in the control
group, which may indicate no tendency to malignancy.

2. The level of caspase-14 expression in acanthotic
and papillomatous types is increased compared to healthy
skin, which may indicate a violation of keratinization, which
occurs during the terminal differentiation of epidermocytes.

3. Statistical inverse conjugation between caspase-14
and Ki-67 indicates inhibition of proliferation against
the background of increased terminal differentiation
activity and may justify the vectors of therapeutic action
of topical agents.

Future research perspectives. The obtained results
can serve as a prerequisite for the development of
methods of therapy taking into account the peculiarities
of the processes of epidermal proliferation and terminal
differentiation in patients with SK.
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MeTa po60TH — yOOCKOHANNUTY NPOTrHO3YBaHHS HECTIPUATIMBUX KapAioBaCKYNSAPHWUX MNOAIN Y XBOPUX HA MHOXMHHY MiENoMy
LUMISIXOM 3'SICYBaHHS! MPOTHOCTMYHOIO 3HAYEHHS! CTUMYIHOKYOTO (haKTopa POCTY, LU0 EKCTPECyETbCs reHoM 2 (sST2).

Matepianu Ta metoau. Y gocnimkeHHi B3snu yyactb 97 navujieHTiB i3 AiarHo30M MHOXWHHA Mienoma B CTagii noBHOi abo
4acTkoBOI pemicii. XBopi nepebysanu nig cnocTepekeHHsM NpoTsrom 1 poky. B nnaami Kposi BU3Ha4Yanm piBeHb LYPKYoK4Yoro
sST2 3a 4ONOMOTOK iMyHOXEMIMOMIHECLIEHTHOTO METOZY.

Pesynktatu. MNpoTAromM CnoctepexeHHs y 25 XBOpUX BUSBUNW NPOrpecyBaHHs MHOXUHHOI Mienomu, 5 ocib BuknodeHi 3
[OCHIIKEeHHs Yepes BiACYTHICTb Ha MNaHOBOMY Bi3WUTi. Y CTAaTUCTUYHWIA aHani3 BKIHOYMNM 67 nauieHTiB, fKi NUWNAUCS B
focnimkeHHi. Y 18 (26,9 %) xsopux 3apeecTtpysanu 36 kapAioBackynspHUX Mogil: 2 CMepTi BHAacNiAoK KapaioBacKynsipHOro
3aXBOPIOBaHHS, 16 apuTMmii cepus, 3 enioam cTeHokapaii, 1 iHCynbT, 4 BMNagKkv BCTaHOBNEHHS XPOHIYHOI cepLieBoi HegocTaT-
Hocri. Mig yac gocnipxkeHHs nauienTy rocnitanizoBaHi 10 pasiB y 3B’13Ky 3 BUHUKHEHHAM KapaioBackynspHoi natonorii. B rpyni
[OCTiIKeHHs 3acdhikcyBanu 2 cMepTi, Siki He Manu 3B’s3Ky 3 CepLeBo-CyanHHUMM nogiamu. MegiaHa sST2 y rpyni naujieHTis
6e3 kapgioBackynspHux nogin craHosuna 24,17 Hr/mn (95 % posipuni iHTepsan (OI) 12,87-27,48 Hr/mn), y rpyni nauieHTiB
3 kapaioBackynsipHumMm nogiamu — 47,57 wr/mn (95 % [l 21,36-68,79 wr/mn) (p < 0,01). MynsTvBapiaHTHUI perpeciiHuii
aHani3 nokasae NPOrHOCTUYHe 3HaYeHHs SST2 y BUHUKHEHHI KapaioBacKynspHUX nogin (BigHoweHHs wancis 1,112; 95 % [l
1,081-1,154; p = 0,01) npoTsarom 1 poky.

BucHOBKW. Y nauieHTiB i3 NiATBEPIKEHO MHOXWHHOIO MIENOMOI0 NiABULLEHHS PiBHS LMpKyntotodoro sST2 acouitoeTbest
3 BUHUKHEHHSM KapgioBacKynspHUX NoAin ynpogosx 1 poky.

Circulating sST2 and prognosis of cardiovascular events in remission of multiple myeloma

M. 0. Panasenko, B. B. Samura, S. Ya. Dotsenko

Aim. We aimed to evaluate the prognostic value of circulating sST2 for cumulative cardiovascular events in patients with
multiple myeloma.

Materials and methods. Ninety seven patients with complete or partial remission of multiple myeloma were enrolled in
the study. Observation period was up to 1 year. Blood samples for biomarkers measurements were collected. ELISA method
for measurements of circulating level of sST2 was used.

Results. During observation period progression of multiple myeloma was proved in 25 patients, 5 persons were excluded for
poor follow-up. 67 patients were included into statistical analysis. Thirty six cumulative clinical events occurred in 18 patients
(26.9 %) within the follow-up, with their distribution being as follows: 2 deaths due to cardiovascular causes, 16 heart arrhyth-
mias, 3 cardiac ischemic events, 1 stroke, 4 episodes of chronic heart failures and 10 hospital admissions due to cardiovascular
events. 2 deaths were not related to cardiovascular pathology. Medians of levels of sST2 in free-events patients and patients
with cardiovascular events were 24.17 ng/ml (95 % confidence interval (Cl) = 12.87-27.48 ng/ml) and 47.57 ng/ml (95 %
Cl = 21.36-68.79 ng/ml) (P < 0.01) respectively. In multivariate logistic regression analysis sST2 independently predicted
cardiovascular events (odds ratio (OR) = 1.112; 95 % CI = 1.081-1.154; P = 0.010) within 1 year of observation period.

Conclusions. Among patients with confirmed multiple myeloma at remission increased level of circulating sST2 associates
with increased cumulative cardiovascular events during 1 year.

MHoxuHHa mienoma (MM) — ogHe 3 HanbinbL noLumpe-
HUX XPOHIYHMX niMcponponidpepaTUBHUX 3aXBOPIOBAHD.
MM xapakTepu3yeTbCsl HEKOHTPOMbOBaHO Mponide-
pavjieto nnasmaTuyHKX KNiTvH, siki Bupobnstots IgG abo
A, WO MOXe CynpoBOMXYBATUCA AECTPYKLIE KiCTOK,
NPUTHIYEHHSIM KICTKOBOrO MO3KY, XPOHIYHOI HUPKOBOH
xsopoboto [1,2].

MipBuLLIEHHS B'AAI3KOCTi KPOBI, BUHUKHEHHS aMifnoigo3y
Ta HUPKOBOI HEJOCTATHOCTI NiABULLYIOTL PIBEHb PU3KKY
TpomBoemboniyHux nogit Ha 1-2 %. Llen puauk moxe
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3pocTtatn o 25 % 3aneHo Bif BNIMBY MPOTUNYXIMHHMX,
iMyHOMOZYHOBanbHMX 3acobiB, LU0 NpU3HaYatoTh Nig vac
nikysaHHs MM [3]. CHTE3 nerkux naHutoris iMyHornooy-
iHiB, Wwo npy MM € HeKOHTPOIbOBaHUM, MOXe Npu3Be-
CTU 40 BTOPWHHOTO aMifloigosy cepus i3 opMyBaHHAM
Hagani cepLeBoi HegocTaTHOCTI [4].

HesBaxatoun Ha Te, Lo MienomMa 3anuilaeTbes iH-
KypabenbHUM 3aXBOPIOBaHHSM, BIDKMBAHICTb MaLjeHTIB
3a OCTaHHi lecATMpivYs CyTTEBO MOKpaLLmnacs 3aBasiku
3aCTOCYBaHHIO HOBMX NiKapChbKWX NpenapariB (MOHOKMOo-
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HarnbHi aHTUTING, iIMyHOMOZyntoBanbHi niky, iHriGiTopu
npoTeacom) i3 nokpaileHuM npodinem egeKkTUBHOCTI
Ta 6e3neku [2].

MiaBULLYETBCS 3HAYYLLIICTL KapaioBacKynspHOI naTo-
norii K NPUYMHK NOTIPLIEHHS NPOrHO3Y Ta PIBHA SKOCTI
XWUTTS Y NaUieHTiB, KOTPi AOCAMMN PEMICii MHOXWUHHOT
mienomu. 3'9BnsieTbCs Binblua KinbKiCTb AOKa3iB, WO Kap-
[JioBacKynsipHi NoAji MOXyTb NPU3BOAWTY A0 NepeavacHoi
CMEPTI XBOPUX, SKi OTPUMAIN NPOTUMYXIMHHE NiKyBaHHS
[5]. KapaioToKCuyHICTb NpOTUNYXMMHHWX 3aco6iB MoXe
BYTN NPUUYMHOK BUHUKHEHHS CEPLIEBO-CYANHHUX 3aXBO-
proBaHsb [6].

KapaioTOKCUYHICTb BU3HAYaOTh SIK 3HUKEHHS cppak-
uii Bukmay nigoro wnyHouka (B L), HesBaxatoum Ha
cumnToMu Ta rnobanbHWiA No3noBxHin cTpenH (GLS),
SIKUA 3aCTOCOBYHOTb AN MPOTHO3Y BUHWUKHEHHS Kapaio-
BacKynapHux nogin [7,22]. ®B I ak giarHocTnyHUi
iHCTPYMEHT BUSIBMNEHHS pPaHHIX 03HaK kapaiomionarii
Mae He,0CTaTHIO YyTNMBICTb | BapiabenbHy penpeseHTa-
TvBHICTb [8]. Lle niakpecntoe BaxnmBiCTb igeHTUdikaLii
HOBITHIX Bi0NOrYHUX MapKepiB Kap4iOTOKCUYHOCTI.

3a ponomoroto MonekynspHux Giomapkepis (npo-
TeiH, OHK, PHK) 3-nomix iHLWKX XapakTepucTuk MOXHa
BUSBNATW KaphianbHe YpaXeHHs Ha paHHiX crtafisx
3aXBOPIOBaHHSI, MOHITOPYBATU TepaneBTUYHI edeKTy
NPOTUNYXMUHHOTO NiKYBAHHS 3 BU3HAYEHHSIM PU3UKY
KapAioTOKCUYHOCTI 1 ifeHT1dikyBaTK NaLeHTIB BUCOKOrO
pU3unKy, ki NOTPebyIOTb PETENbLHILLIOTO KOHTPOMO ANs
BU3HAYEHHS ePEKTMBHMX cTpaTerin nikyaHHs [9,10].

HelonasHo 06roBoproBanu 3actocyBaHHs MOeKy-
NSpHMX GioMapKepiB, LLO BXe BYKOPUCTOBYIOTb Y KITHIYHIl
NpaKTWLLi: TPOMOHIHKW, HaTpiypeTuyHi nenTuamn (BNP) ans
[iarHOCTVKM KapioBacKynspHOi TOKCUYHOCTI NPOTAroM
Ta Micns NPOTUNYXIMHHOIO NikyBaHHS. Tak, R. Pudil et al.
BU3HAYMIN POrb KapaianbHMX GioMapKepiB LLOAO0 MOHITO-
puHry 6e3ne4HoCTi 3 60Ky CepLEBO-CYANHHOI CUCTEMM Y
navieHTiB nig Yac pagio-, Ximie- Ta TapreTHoi Tepanii [11].

Cepen GiomapkepiB 4ns geTekuii kapaianbHoro no-
LUKOPKEHHS Ta HEKPO3Y KapAioMioLmTiB, TpMBanoi kapai-
anbHOi ANCAYHKLT 3aCTOCOBYIOTb KapaianbHi TPOMOHIHK,
BNP i oro N-tepmiHanehuin dpparmeHT (NT-proBNP)
[12,13]. Brim, Ui Giomapkepy He MOXHA BUKOPUCTOBY-
BaTW B YCiX BUNaZKkax Yepes cynepeynusi pesynsrartu
focnipxeHb [14,15]. Tomy nepcnekTMBHUM HanpsiMoM €
MOLUYK HOBMX MPOrHOCTUYHUX BioMapKepiB BUHUKHEHHS!
KapAaioBacKynapHVX NOAiN Y Takvx naLieHTiB.

HemoxnueicTb cnporHo3yBaTu kapaioBacKynsipHi
nobiyHi edekT, Lo BUHUKAKOTb YNPOAOBX TPYBANoro
yacy nicns NpOTUNYXMWHHOTO NMiKyBaHHS!, NPU3BOAMTbL 40
HaaMipHOi abo HeaOCTaTHBOI AiarHOCTUKM KapdioBacky-
NSAPHMX 3aXBOPOBaHb, YHACMIZOK YOro CTaKTh HEBAANW-
MM cnpobu 3anobiraHHs NoGIMHUM KapaioBaCKyNSPHUM
nogisiM, | LOCUTb YaCTO A0 NPUMUHEHHS MPOTUMYXIIMHHOTO
NiKyBaHHs1, sIKe MOTEHLIHO Moxe 36eperTn xuTTs[16,17].
lMoLuyk MapkepiB NPOrHO3Y BUHUKHEHHS KapiaoBacKynsp-
HUX MOAIN nicns noniximieTepanii MHOXXMHHOT MiENOMM He
3aBEPLLEHWIA.

CTumynioounii hakTop pocTy, L0 EKCNPecyeTbCs
reHom 2 (sST2), — mapkep KapgianbHOro MexaHi4Horo
HanpyxeHHs. MopyLlueHHs perynauii reHa ST2 y Bigno-
BiOb Ha MiokapgianbHUin cTpec i ibpo3 npuBoaMTL 0
nigsuLLeHHs sST2 [18].
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Y KinbKOX AOCNIMKEHHSIX BU3HAYEHO B3aEMO3B'I30K
sST-2 i3 kapgioTokcuyHicTio [19-21]. BusiBunu nigem-
LweHHs1 sST-2 nicns xiMieTepanii 3 BKIHOYEHHSIM aHTpa-
LMKniHiB [21].

Yepes 6 micauis nicns ximietepanii piBeHb sST-2
HeraTueHO kopentosas i3 ®B JILU (p < 0,05), ioro BBa-
XaloTb He3anexHUM nNpeaukTopomM 3HwkeHHs B LU
i3 YyTnMBICTIO Ta cneumndivHicTio Ha piBHI 73 % i 79 %
BignoBsigHo [19]. Y nauieHTiB Yepe3 3 poku nicns npo-
MEHeBOro nikyBaHHs nigsuLeHHs sST-2 acouiroBanocs
3 MoripLUIeHHAM rnobanbHOro No3A0BXHBOTO CTPENHY
(p=10,034)i ®B LU (p = 0,006) [18].

JocnimxeHHs, ke 3iNCHUNK, FPYHTYETLCS Ha rino-
Tesi, Wwo sST2 Mae noTeHujanbHy 3HaYyLLiCTb Y NPOrHO3i
BWHUKHEHHSI KapdioBaCKynsApHUX MOZiN y XBOpuX nicns
[OCSITHEHHS! perpecii MHOXUHHOI MiENoMu.

Merta po6otu

YAOCKOHaNWUTV MPOrHO3YBaHHSA HECMPUATIMBMX Kapaio-
BACKYNAPHUX MOAIN Y XBOPUX Ha MHOXUHHY Mi€nomy
LUMSXOM 3'SICYyBaHHSA MPOrHOCTUYHOTO 3HAYEHHS CTU-
MYTIOI0HOTO hakTopa POCTY, L0 eKCPECYETbCA reHOM
2 (sST2).

Marepianu i meToAM AOCAIAKEHHA

Y pocnigxeHHi B3sanu yyactb 97 XBOpUX i3 perpecieio
MHOXUHHOI Mienomu. KpuTepii 3anyyeHHs XBopux y
LOCTiIKEHHA — [OKYMEHTOBaHA MHOXMHHA Mienoma,
AiarHocToBaHa 3rigHo 3 MiXXHapOAHWMU Ta HaLiOHaNbHW-
MK pekoMeHaauismm [4,23]; disnyHnia cTaTyc nadieHTa
2 i meHwwe 3a ECOG; gocsrHeHHs 4acTkoBoi abo NoBHOI
BiANOBIAi Ha nikyBaHHA MM nicns KypciB npoTUnyxnnH-
HOro NikyBaHHsI; Bik NOHag, 18 pokiB; BiACYTHICTb kapgio-
BaCKyNAPHWX NOZI Nig Yac NPOTMUNYXSIMHHOTO NiKyBaHHS
Ta BMPOJOBX 4 TYXKHIB MiCNS MOro 3aKiHYEHHS; HASIBHICTb
MCbMOBOI iH(POPMOBAHOI 3roay Ha y4acTb Y AOCTIMKEHHI.
KpuTepii BUKMOUeHHs 3 JOCNIAXEHHS — NPOrpecyBaHHs
OCHOBHOTO 3aXBOPHOBAHHS; HEKOHTPOIbOBaHa apTepiarnb-
Ha rinepTeH3is; rocTpa v XpoHiYHa cepLeBa HegocTat-
HicTb, ®B meHLwe Hix 50 % Ha Yac 3anyveHHst; KniHiyHi
03HaKM iLemiyHoi XxBopobm cepus (y ToMy yucni nig yac
TecTy 6-xBUIMMHHOT X0AbOM) Ha Yac 3anyyeHHs; iHapkT
Miokapda B aHaMHe3i; NepeHeCceHni MO3KOBWIA iHCYNbT;
YepenHo-Mo3KoBa TpaBMa, L0 BUSIBNeHa BMPOAOBXK 3
MicALB 40 3any4eHHs B JOCTIMKEHHS; AEeKOMMEHCOBaHUI
LlyKpOBMWI fAjabeT, TSKi 3aXBOPIOBAHHS NEYIHKM i HUPOK,
iHLLIi OHKOMOriYHi 3aXBOPIOBAHHS; NOMNEPEAHS TpaHCnaH-
Tauist opraHiB; gibpunsauis abo TPINoTiHHA Nepeacepak;
rocTpi iH(EKLUiNHI 3aXBOPIOBAHHSA Ha Yac 3anyyveHHs;
BIJl-iHdbekuis; cuHo-aypukynspHa abo aTpio-BeHTpu-
kynsipHa 6nokaga cepus II-Ill cT.; rocTpe nopyLeHHs
MO3KOBOTO KPOBOODIry; BpomxeHi un HabyTi Bagym cepus;
piBEHb KpeaTWHiHy nna3mu kposi noHag 200 MKMonb/m;
piBeHb 3aranbHoro 6inipybiHy GinbLue Hix 30 Mkmons/m;
LIBUAKICTb kny6oukoBoi cinbTpai (LUKP) meHLue Hix 35
MI/XB/M?; BariTHICTb, NaKTaL|ist; NCWXiYHi 3aXBOPIOBAHHS Ta
iHWi Oyab-sKi cTaHW, Lo 0BMeXyH0Tb 30aTHICTb XBOPOTO
po3yMiTV iHCHOPMOBaHY 3rofy; BiACYTHICTb nauieHTa Ha
YeproBoMy BI3UTi; CMepTb; BiAMOBA Bif yyacTi B Jocni-
[PKEeHHI 3 Oyab-AKOT NPUYMHN.

ISSN 2306-8027  http://pat.zsmu.edu.ua

111



Original research

Tabnuus 1. Xapaktepuctuka nauieHTis

MNMoka3HuK, oAuHULL

BUMIpIOBaHHSA

Ipyna 6e3 kapgio-
BacCKynsipHUX nogAivn
(n = 49)

I'pyna 3 kapgioBac-
KyNSIPHUMM NOAIAMM
(n=18)

Bik, poku 59,21 [48,16; 68,32] 61,00 [52,12; 69,81] >0,05
Yonosiku, n (%) 21 (42,9) 9 (50,0) >0,05
ApTepianbHa rinepteHsis, n (%) 6(12,3) 4(22,2) >0,05
vcninigemis, n (%) 27 (55,1) 11(61,1) >0,05
Llykposwii giabet 2 Tuny, n (%) 0(0,0) 1(5,5) >0,05
IMT, kr/m? 26,74 [25,69; 27,79] 27,40 [25,82; 28,98] >0,05
OxwpinHs, n (%) 5(10,2) 3(16,7) >0,05
Hapnuiwkosa maca Tina, n (%) 13 (26,5) 5(27,7) >0,05
TIOTIOHOKYPIHHS, N (%) 2(4,1) 1(5,6) >0,05
LLUK®, mn/xe/1,73 m? 102,30 [79,40; 127,60] 101,05 [80,80; 142,80] >0,05
HbA1c, % 5,01 [4,56; 5,98] 5,27 [4,98; 5,58] >0,05
ntoko3a, MMonb/n 4,63 [4,09; 5,25] 4,80 [4,26; 5,65] >0,05
KpeaTuHiH, Mmonb/n 68,71 [52,41; 86,12] 73,67 [50,25; 90,98] >0,05
3aranbHuii xonectepuH, mmonb/n - 5,09 [4,28; 5,99] 4,77 [3,89; 6,12] >0,05
JINHLL, mmonk/n 2,94 2,35; 4,01] 2,89[2,54; 3,99] >0,05
JINBLL, mmonb/n 1,50 [0,98; 1,95] 1,50 [0,94; 1,32] >0,05
CAT, MM pT. CT. 124,3[115,6; 138,8] 129,0 [116,3; 142,0] >0,05
YCC, yn/xs 80,56 [70,22; 90,58] 79,43 [68,3; 94,48] >0,05
B, % 58,11 [51,25; 64,80] 55,84 [51,41; 59,65] >0,05
E/A, op. 1,12[0,74; 1,38] 1,17 [0,98; 1,32] >0,05
E/E’, on. 7,14 [5,45; 9,16] 9,29 [7,30; 11,17] <0,05
IATI® a6o APAII, n (%) 5(10,2) 5(27,7) >0,05
AueTuncaniuunosa kucnorta, n (%) 41 (83,7) 12 (66,7) >0,05
Cratunu, n (%) 27 (55,1) 4(22,2) <0,05
MeTcbopmiH, n (%) 0(0,0) 1(5,6) >0,05
Riypetuku, n (%) 3(6,1) 6(33,3) <0,05
AHTaroHicTn anbgoctepony, n (%) 4 (8,1) 2(11,1) >0,05

Ycix XBOPUX MOAINWMAN Ha TPYNu 3anexHo Big Bu-
HUKHEHHS KapdioBacKyNsApHUX NOAIA BNPOLOBX YCbOro
nepiosly CNOCTEPEKEHHSI.

lemoguHamiky ouiHoBanu Ha ckaHepi «MyLab
50» (Itanis) B M- i B-pexxumax exonokaLlii JaT4vkoMm i3
yacroroto 2,5-3,5 MHz MmeTogom TpaHcTopakanbHOoi exo-
kapaiorpadii. KiHuesuin giactoniyHun (KOO) i kiHUueBuUn
cuctoniyHuin (KCO) o6’emm NiBOrO LLYHOUKA BUMIpSNK
nnaHiMeTpuyH1M MogudikoBaHum metogom CimncoHa.
BignosigHo fo BMMOr AMeEpUKaHCLKOro TOBapuCTBa
exokapgiorpadii, BU3Ha4YUNK pakLito BUKUAY NiBOrO
LUYHOYKa Ta iHAEKC perioHanbHOi CKOpOYyBanbHOI
pyHKLUii NiBOrO LNyHOYKA.

3paskun KpoBi navjieHTiB Bpanu BpaHui (7:00-8:00),
BU3Ha4anu KoHueHTpauito sST2. CunikoHoBi Npobipku
nonepesHb0 OXONOMKyBarnu, LIEHTpUdyrysanm 3i Wweua-
kicTio 6000 06/xB npotsrom 15 xB. Hapani nnasmy Kposi
3amMopoxyBanu, 3bepiranu 3a Temneparypy He BULLE Hix
-35 °C. KoHueHTpaLito sST2 B13Havanu, BUKOPUCTOBYHOMM
Habopwm Critical Diagnostics (USA), kat. Homep BC-1065E.

3a cTtaHgapTHUMKM MEeToAMKamu BU3HAYanu piBHi
TMOKO3M, 3aranbHOro XorecTepuHy, ninonpoteiais Bu-
cokoi winbHocTi (JINBLL), ninonpoTeiaiB HU3bKOI LLjinb-
HocTi (JIMHLL), TpurniuepuaiB rmikoBaHOro remornobiHy
(HbA1c), kpeaTuHiHy B nnasmi KpoBi.

3aranbHa xapakTepucTuka nauieHTiB HaBedeHa B
mabnuui 1.

Micna 3any4YeHHs B JOCNiMXeHHS Bi3nTU BigbyBa-
TIUCS KOXHOTO MicsUsa BnpogoBx 1 poky. [Mia yac BisuTis
dhikcyBanu kapaioBackynspHi NOAji: KOPOHAPHiI iLUeMiYHi
nopii (iHdapkT miokapaa, HectabinbHa cTeHokapais),
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TPaH3WTOPHI iLLEMIYHi aTakm, IHCYNbT, CMepTb BHACMIAOK
Oyab-AKOi MPUYMHYM; CMEPTb Yepes3 kapaioBacKynsipHOI
MPUYUHK, rocniTanidaii Yepes kapaioBacKynspHi Npuym-
HW; CEpLEBY HEAOCTATHICTb, LLO BCTAHOBMEHA BEpLUE;
NPOrpecyBaHHs MHOXUHHOI MiENOMY; IHCYNbTH, NiATBEP-
[DKeHi Ha KOMM'toTEepHil Tomorpadii.

CraTucTyHMn aHania BMKOHaNU, BUKOPUCTaBLLU
nporpamy SPSS ans Windows v. 17.0 (SPSS Inc.,
Chicago, IL, CLLA). 3anexHo Bia Tuny posnoginy Ans
KOXHOT 3 6e3nepepBHUX BENUYMH BU3Ha4YMnv abo cepen-
He (M) Ta ctaHgapTHe BiaxuneHHs (o), abo MegiaHy i
KBapTUni po3nogainy. [nsa nopiBHAHHS rpyn naujieHTiB 3a
OCHOBHUMM NOKa3HMKaM (3anexHO Bif TUMY po3noginy
NOKa3HUKIB, LLIO aHani3yBanw), 3acTocysanu 6e3nepepe-
HUI HenapHun t-kpuTepin CTblogeHTa abo U-kpuTepin
MatnHa—BiTHi. Ins aHanisyBaHHs Tabnuub CNpsKeHOCTI
2 x 2 BuKkopucTanu ABobivHNi TOUHWUI KpuTepii diepa
Ta KpuTepiit X2. MoTeHUiiHi dakTopy, Lo MOXYTb MaTh
3B’5130K i3 KapAioBaCKyNAPHUMM NOAIMU, BU3HAYMIN 32
[0Mnomoroto yHiBapiaHTHoro aHanidy (ANOVA), Hagani
— 32 [JONOMOTrOI0 MYTETUBAPIaHTHOTO PErPeCiinHOro aHa-
ni3y. PisHnUI0 AaHWX BBaXanu CTaTUCTAYHO 3HAYYLLOH),
Akwo p < 0,05.

PesyAabTati

Mpotsrom cnocTepexeHHs y 25 XBOPUX BUSIBUSIN NPO-
rPECcyBaHHSI MHOXMHHOI Mienomu, 5 ocib BUKMOYeHi 3
JOCTiMKEHHS Yepes BiACYTHICTb Ha MMaHOBOMY BIi3UTi.
Y cTaTUCTMYHMI aHani3 BKMYMNKM 67 nauieHTiB, SKi
nvwmnucst B gocnimkenHi. Y 18 (26,9 %) xsopux 3apee-
CTpyBanu 36 KaphioBacKynApHUX NOAjNA: 2 CMepTi BHaC-
NiJoK KapaioBackynspHOro 3axBOptoBaHHS, 16 apuTMii
cepus, 3 enizoau cteHokapaii, 1 iHCynbT, 4 BUNagku
BCTaHOBMEHHS XPOHIYHOI cepueBoi HegocTaTtHocTi. [Mig
yac JocnimpkeHHs nauieHTu rocnitanizosaHi 10 pasiB y
3B'A13Ky 3 BUHUKHEHHSIM KapaioBackynapHoi naronorii. B
rpyni gocnimkeHHs 3adpikcyBanm 2 cMepTi, Ski He Manu
3B'A13Ky 3 CEpLEBO-CYAMHHUMM NOAIAMU.

[pynu navjieHTiB He Biapi3HAnMcs 3a geMorpadiyHu-
MU XapakTepucTkamu, hakTopamm puanky BUHUKHEHHS]
CepLEBO-CYAVHHIX 3aXBOPHOBaHb, BiOXIMIYHMMM MOKa3HM-
kamu. Y mabnuui 1 HaBeaeHi NoKasHUKU reMoauHaMiku,
Lo 3adikcoBaHi B NaLieHTIB rpynu OOCMiMKEeHHS Ta
KOHTPOMbHIN.

XBOpi HA MHOXWHHY Mi€noMy 3i 3HayeHHsim OB
(p < 0,05) cTaTMCTYHO AOCTOBIPHO BIAPI3HANUCS BIf
rpynu KoHTponto 3aebinbLioro Yepes 3binblweHHs KOO
(p < 0,05); Ue cBigYMTL NPO 3HWXEHHS CKOPOYYBANbHOI
yHKuii Miokapaa.

CniBBigHOLLEHHS] MaKCMMaribHOI WBUAKOCTI KPOBO-
TOKy B (ha3y paHHbOro HanosHeHHs (E, m/c) Ta makcy-
MarnbHOI LUBMAKOCTI KPOBOTOKY B (hady CUCTOMMW NiBOro
nepencepas (A, m/c), TOBTO NoKasHWKM AiacToniyHoi
yHKuUii Miokapaa, B ycix rpynax xsopux Ha MM Huxui,
MOPIBHIOKYYM 3 FPYNO0 KOHTPOIHO.

3rigHo 3 pekoMeHaaLisiMm, NavieHTiB 3 apTepianbHOK
rinepTeHsieto nikyBanu iHribiTopamy aHrioTeH3nHNepe-
TBOptoBarnbHoro cepmenty (IAMN®) abo aHTaroHictamu
peuenTopis 4o aHrioteHauHy || (APAIl), aHTrarperaHTamu,
cTatuHamu. MeTopmiH 0TpuMyBaB NaLjieHT i3 LiyKpOBUM
niabetom 2 Tuny. B rpyni xBopux i3 kapaioBacKynsipHu-
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Tabnuus 2. Pesynbratvt yHiBapiaHTHOrO Ta MynbTUBApiaHTHOrO PErPECiHONO aHanidy aHaMHECTUYHIX, KIiHIYHWX, reMoAMHaMIYHKX | BionoriYHnx

chakTopis

XapaKTepucTuku YHiBapiaHTHa Moaenb MynbTuBapiaHTHa Mogenb

Bu________Jos%n o few_______lsswn

Bik 1,017
Yonogiya ctath 1,264
[Oucninigemis 1,051
LlykpoBuii giaGet 2 Tuny 1,020
IMT 1,015
THOTIOHOKYPIHHA 1,051
OXMPiHHS 1,017
XimieTepanis 3 aHTpaLuyKIiHamMm 1,004
®B 1,024
E/E’ 0,599
sST2 1,217

1,001-1,035 0,036 1,020 0,989-1,051 0,135
0,927-1,726 0,241 - - -
0,854-1,202 0,056 - - -
0,287-2,398 0,683 - - -
0,964-1,048 0,402 - - -
0,742-1,435 0,160 = = =
0,369-1,238 0,256

0,704-1,045 0,184

0,659-1,354 0,078

0,206-0,912 0,022 0,620 0,009-2,702 0,057
1,168-1,264 0,005 1,112 1,082-1,154 0,010

BLL: BigHOLLEHHS WaHciB, Al: AoBipunii iHTepBan

MUK nogisMu YacTilwe 3actocoBysanu IAM®, giypetuky,
aHTaroHICTM MiHepankopTukoigHux peuentopis, APAII.

MegiaHa koHUeHTpauii sST2 y rpyni xBopux 6e3
KapaioBackynspHux nogin craHosuna 24,17 vr/mn (95 %
fosipyuit intepsan (O1) 12,87-27,48 Hr/mn), y rpyni xBo-
p¥IX i3 KapaioBacKynspHumm nogismu — 47,57 vr/mn (95 %
[l 21,36-68,79 wr/mn), p = 0,018.

[Ons nopiny ABOX KOropT 3a gonomoroto Giomap-
Kepa 3acTocyBanu YHiBapiaHTHWIA i MynbTVBapiaHTHUN
perpeciiiHi aHanian (mabn. 2). Y pasi yHiBapiaHTHOro
perpeciiHoro aHaniay ronosHi hakTopy, Lo He3anexHo
NoB'si3aHi 3 kapaioBackynspHUMK nogisimu, — sST2 Ta
E/E’. MynbTuBapiaHTHUIA perpecinHuii aHania BU3Ha4unB
sST2 5K He3aneXxHWiA NPOrHOCTUYHUIA MapKep kapaioBa-
CKynsipHUX nogin (BigHoweHHs waHcis [BLL] 1,112; 95 %
[l 1,081-1,154; p = 0,010) Bnpogoex 1 poky cnocre-
pexeHHs. He manu npegyKTopHUX BMacTWBOCTEN Taki
NOKa3HUKK, K LyKpOBUIA AiabeT 2 Tuny, ®B Ta OXVpIHHS.

06roBopeHHsA

HesBaxaroun Ha LUMPOKe BUKOPUCTAHHS MDKHAPOOHMX
KniHiYHWX mpoTokoniB [4,23], y mMexax Benukux gocni-
[PKeHb i B PYTVHHIN NpaKTULi OTPUMYIOTb Pi3Hi pesynsrati
NiKyBaHHS MHOXVUHHOI Mienomu. ®aktopu, LLO Lie 3yMOB-
TIOK0Tb, 10CI He 3'ACOoBaHo.

YactuHa naujeHTis i3 MM, sik Binomo, MatoTb BUCOKMIA
KapaioBacKynspHUN pU3KK y 3B'A3KYy MioKapaianbHUMm
cTpecoM i hibpo3om. Y LibOMy acnekTi nepcnekTMBHUMM
BBaXatoTb BionoriyHi Mapkepu kKapaianbHOro MexaHiuHOro
HanpyxeHHa 4ns NPOrHO3y BUHUKHEHHS KapgioBacky-
NSIPHUX NOZiA.

YHiBapiaHTHUI perpeciviHii aHania BUsIBUB hakTopw,
LLIO HE3anexXHO MoB’'A3aHi 3 KapaioBacKynsapHAMY Noais-
mu, — sST2 1a E/E’. OTxe, Ui hakTopn pranky MOXyTb
MaTu He3anexHW BNI1B LLOAO0 BUHUKHEHHS KapaioBacKy-
nsipHyx nogin. Lli aani 36iratotbes 3 pesynsratamu iHWmx
gocnimkeHs [19,20].

Y nauieHTiB i3 MHOXWHHOK MIENOMOIO MiABULLIEHHS
PiBHS LIMPKYIHOK4Oro sST2 acouitoeTbes 3i 30iMbLIEHHAM
pU3KKy KapaioBackynsipHux nogin. ba GinbLue, nporHoc-
TWYHA LiHHICTb sST2 BuLa B koMbiHauii 3 E/E’.

B okpemux gocnimxeHHsX BKa3ytoTb Ha BUCOKY Mpo-
FHOCTWYHY LiHHICTb HAsiBHOCTI aHTPALMKIIHIB Yy Kypcax
ximieTepanii [21]. Ane B HaloMy AOCHIMXeHHI He BU3Ha-
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YunK AOCTOBIPHY 3HAYYLLICTb LibOro dhaktopa. IMoBipHO,
Lie NoB’sI3aHO 3 HEBENWKOI KiNbKICTIO MaLieHTiB, Ak
3anyyeHi B JOCTIMKEHHS Ta OTPUMYBany aHTPaLmKIiHK
MiZ Yac NPOTUMYXIMHHOTO NiKyBaHHS.

MpopoBxeHHs BUBYEHHSA MOTpebye MOLLYK HOBUX
MPOrHOCTUYHIX MapKepIB Ans NOKpaLLeHHs cTpaTudikauii
PU3VKY BUHWKHEHHS KyMYMATUBHUX KapAioBaCKynspHNUX
nogin.

BucHoBKHM

1. Y nauieHTiB i3 NigTBEPAKEHO MHOXWHHO
MIENOMOI0 MiABULLEHHS PIBHS LMpKyntotoyoro sST2
acoLitoeTbCs 3 BUHUKHEHHSIM KapAioBacKynspHUX noain
ynpogoBx 1 poky.

2. MporHocTnyHmi noTeHuian sST2 nepesuLlyBaB
3HAYEHHS MOTEHUNHUX (DaKTOPIB PU3NKY BUHUKHEHHS
KapaioBacKynspHUX nogiu.

MepcnekTUBK NoaanbLUMX JOCHiMKeHb NonaralTb
Y MOLLYKY HOBWX MPOrHOCTUYHIX MapKepiB i iXHix koMbiHa-
Lin Ans nokpaLLeHHs cTpaTtudikaLlii pusnky BUHUKHEHHS
KYMYMNATUBHUX KapAioBaCKyNAPHUX NOAN y NauieHTiB i3
MHOXVHHOI MIENOMOIO.
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MeTa po60Tu — npoaHanisyBatit CTaH KONIOPEKTanbHOr0 aHacTOMO3y MiCs NanapoCKOMiYHOI Ta BiAKPUTOI pesekLuii curmo-
nofibHOi Ta NPSIMOT KMLLIOK y XBOPUX Ha KOMOPEKTanbHWiA pak; po3pobuTu rpafaLlito NaTonoriYHnx 3MiH aHactomMo3y nig yac
11010 NanapocKoniYHOro 1 BieOPEKTOCKOMNIYHOIO OLHIOBAHHS.

Marepianu Ta meToau. MpoaHanisyBanu pesynsratyv nikyBaHHs 79 XBOPYX, KM BUKOHANM pe3ekLio NpsiMoi Ta curmonogio-
HOT KWLLIOK 3 MPYUBOAY afeHoKapLMHOMM. [NaLieHTiB noginunu Ha 2 rpynu: neplua (ocHoBHa) — 34 (43,04 %) XxBOpyX, METOAOM
nikyBaHHS B Skux 6yna nanapockoniyHa pesekLis curMonoAibHoi Ta NpsiMoi kuLwok; apyra — 45 (56,96 %) ocib, skum pesekuito
3AiNCHUN NanapoToMHKUM criocobom. B 060x rpynax chopmyBanii CTENNEPHUI KoopeKTarnbHuii aHacTomo3. MaLieHTv manu
[I-11I cTagii oHkonoriyHoro 3axBoptoBaHHs 6e3 nonepeaHLOI XiMie- abo pagiotepanii. Mig yac onepadii BidyansHo oLiHioBanm
HaKnaZeH1N aHaCTOMO3, BPAXOBY04M 30BHILLIHI Ta BHYTPILLHI XapaKTepPUCTUKK. [11151 30BHILLHBOTO OLiHIOBAHHS 3AiINCHUNN Bi3y-
arnbHUIA OrMSiA YaCTyH, L0 aHacTOMO3yBanu, 3 60Ky cepo3Hoi 0B0NOHKM Ta MHEBMOTAPONPOGY, 47151 BHYTPILLHBOTO OL{HIOBaHHS
B @HarbHWI OTBIP BBOAMIN 3BIYaliHmMic 10 MM nanapockon 3 iHcydnaueto CO, Ha piBHI 6 MM pT. CT., 3aiicHI0BaNM ornag, i3
60Ky cn13oBoi 060M10HKN. 3a pe3ynsTatamu AOCMIMKEHHS B KMiHILL po3pobunv rpaaaLlito NaTonoriYHnx 3MiH KONIOpPeKTanbHOro
aHaCcTOMO3y Ta pekoMeHAaLlT LLOoA0 NpodinakTVKy NOro HECMPOMOXHOCTI.

PesynkraTin. PospobneHa MeToauka OLiHIOBaHHS Ta rpafaLlis naTornoriyHnx 3MiH KonopeKTanbHOro aHacToMo3y Aanit 3Mory
BUSIBUTM 1 YCyHYTW AedekTn 3wmBanHa y 19 (24,05 %) xBopux, nikeidyBaTu NiACnn3oBy reMaToMmy, BUSHaUYUTU HasABHICTb
iLUeMiYHMX 30H KiHLiB, O aHacTOMO3yBanw, i 3aranom MoKpaLWTK pesynstaty MikyBaHHS. HecrnpoMOXHICTb aHacTomMo3y
BUHUKNA B OAHOTO NaLjieHTa KOHTPOILHOI rpyn Ha TPETHo A00Y; Lie CNPUYMHUIO HEOBXIAHICTb peonepaLlii 3i 3HATTAM aHacTo-
MO3y Ta BMBEOEHHAM KOMOCTOMM. Y rpynax AOCMIMKEHHS neTanbHi BUnagku He 3adikcoBaHi. 3acTocyBaHHS AOOATKOBUX
METOZIB OLiHIOBAHHS HaKNageHoro aHacToMo3y TPYAOMICTKE, ane Mae 0cobrnmBe 3HaYeHHs! Anst BUSIBNIEHHS NaTONOMYHMX
3MiH KONOpeKTarnbHOro aHacToMO3y.

BucHoBku. [pagaLlis naTonoriYHmnx 3mMiH KoNopekTansbHOro aHactoMo3y Mae 6yTi KOMMEKCHOHO, 3 OLHIOBAHHSIM He TirlbKu
30BHILLHIX, ane i BHYTPILUHIX XapakTepUCTUK i3 BUKOPUCTAHHAM Bif€OPEKTOCKOMIT, CNPUSIE 3MEHLLEHHIO PU3NKY BUHUKHEHHS!
HECMPOMOXHOCTI KOMOPEKTaNbHOro aHacToMo3y. CepefHsi KinbkicTb 6anis y pasi NOeAHaAHHS NanapoCckoniYHOro Ta Bieopek-
TOCKONIYHOTO OLiHIOBaHHS BULLA, HX ANS TiNbKX NanapockoniyHoro, NpoTe CTaTUCTUYHOI 3HauyLLoCTi He gocsirae (U = 884,5;
p =0,071). OTxe, MOXHa BUKOPMUCTOBYBATY 3anponoHOBaHy cUCTEMY rpadallii nig Yyac nanapockonii Ta B BigKpWTIN Xipyprii 3
OHAKOBVMU pe3ynbTatamu. Hemae CTaTUCTUYHO 3HaYYLLOI Pi3HNLL 3@ KiNbKICTHO BUSIBMEHWX YCKIaaHEHb 3 60Ky aHacToMO3y
MiX BIOKPUTOLO Ta NlanapoCcKOMi4YHOK pesekLieto CUrmonogibHoi um npsimoi kuwwkm (p = 0,137).

Pathology gradual assessment of colorectal anastomosis

A. V. Klymenko, V. M. Klymenko, I. Ye. Kononenko

Aim: to analyze the state of the colorectal anastomosis after laparoscopic and open resection of the sigmoid and rectum in
patients with colorectal cancer and to develop a unified grading of pathological changes in the anastomosis during its lapa-
roscopic and videorectoscopic assessment.

Materials and methods. Results of the treatment of 79 patients who underwent resection of the rectum and sigmoid colon
due to adenocarcinoma were analyzed. Patients were divided into two groups. The first group consisted of 34 (43.04 %)
patients, whose treatment method was laparoscopic resection of the sigmoid and rectum (main group). The second group
consisted of 45 (56.96 %) patients who underwent laparotomic resection. A stapler colorectal anastomosis was formed in both
groups. The patients had -1l stages of the oncological disease without prior chemotherapy or radiotherapy in the anamnesis.
During the operation visual assessment of the applied anastomosis was performed taking into account both external and
internal characteristics. For external examination visual assessment of the anastomosed ends from the side of the serous
membrane and a pneumohydrotest were used, for internal — an ordinary 10 mm laparoscope was inserted into the anus with
CO, insufflation at the level of 6 mm Hg and a visual assessment was carried out from the side of the mucosa. According
to the received data, an original gradation of pathological changes in the colorectal anastomosis and recommendations for
the prevention of its failure were developed.

Results. The developed technique for assessing and gradation of pathological changes in colorectal anastomosis made it
possible to identify and eliminate suturing defects in 19 (24.05 %) patients, to eliminate stitching defects, control bleeding,
identify ischemic zones of the anastomotic ends and improve total results of the treatment. One patient had anastomotic failure
on the third day after operation. This case required reoperation with removal of the anastomosis and formation of the ter-
minal colostomy. There were no lethal cases in both groups. Usage of additional methods for assessing the anastomosis is
time-consuming and important in detecting pathological changes in the colorectal anastomosis.

Pathologia. Volume 19. No. 2, May — August 2022


https://orcid.org/0000-0002-8502-0769
https://orcid.org/0000-0003-4248-8895
https://orcid.org/0000-0003-2392-4751
mailto:klymenkoandrii%40gmail.com?subject=
mailto:klymenkoandrii%40gmail.com?subject=

OpwuriHaAbHI AOCAIAKEHHSA

Conclusions. The gradation of pathologic changes in the colorectal anastomosis should be comprehensive with an as-
sessment of not only its external characteristics but also internal ones using videorectoscopy and allows to reduce the risks
of colorectal anastomosis failure. The average number of points in the combination of laparoscopic and videorectoscopic
evaluation is higher than in the laparoscopic one alone, but there is no statistical significance (U = 884.5; P = 0.071). This
makes it possible to use the proposed grading system both in laparoscopy and in open surgery with the same results. There
is no statistically significant difference in the number of detected anastomotic complications between open and laparoscopic

resection of the sigmoid colon or the rectum (P = 0.137).

KonopektanbHuin aHactomo3 (KA) — oguH i3 Hanno-
LUMpeHiLlWMX eTaniB onepauii B abgomiHanbHin xipyprii,
0cobn1BO B OHKOXIpyprii. HeaBaxatoum Ha ue, JoBOMi
6araro npobrnem 3anuLIaTbCS HEBUPILLEHUMI: HECTPO-
MOXHICTb KONOPEKTarbHOro aHacToMO3y, MOro CTPUKTYPH,
MeToam 3anobiraHHs iX BUHVKHEHHIO, METOLM BidyanbHOrO
ouiHtoBaHHs! KA Ta 11oro nigkpinneHHst 3a HeoOXiaHOCTi.
YcknagHeHHs, noB’s3aHi 3 KA, cynpoBomKyTLCS BUCO-
KOI NeTanbHICTIO 1 ICTOTHO NOZOBXYIOTh CTaljoHapHe
NiKyBaHHS, CMPUYUHSIOUN 3HIDKEHHS SKOCTI XUTTS B
paHHbOMY Ta BigaaneHomy nepiogax. HaseHi Bignosigi ta
3anpornoHoBaHi METOAWKM BUPILLEHHS! Lix Npobnem abo
PO3B’A3YH0Th iX NLLE YaCTKOBO, ab0 € JOBONi CKNaaHNMM
TEXHIYHO, HEAOCTYNMHUMU Yepe3 BUCOKY BapTICTb.

Pu3nk HECNPOMOXHOCTI KONIOPEKTaNbHOTO aHacTo-
MO3y, 3a JaHuMu Jeskux aBTopis, ctaHoBuTb 1-30 %,
Mage TeHAeHLito [0 30inbLUEHHS B ypreHTHIn Xipyprii [1].
CMepTHICTb Y pa3i BUHUKHEHHS HECTIPOMOXHOCTI MOXeE
carat 18 % [2,3].

Po3spisHsaoTb MoaudikoBaHi Ta HeMoAUMIKOBaHi
dhakTopu, WO BidirpalTb Porb Y BUHUKHEHHI HECTPO-
MOXHOCTI. [lo 3aranbHMX Hanexatb BiK, iHOEKC Macu
Tina noHag 30,0 kr/M2, HasiBHICTb LLKPOBOTO AiabeTy,
LWIKIANMBMX 3BWYOK, monepeaHs ximiepadioTepanis,
TOLLO; A0 MICLIEBUX — XapaKTepuUCTUK CamMoro aHacTo-
MO3y (BiACTaHb Bif aHanbHOrO Kpato, KPOBOMOCTaYaHHS,
AeeKTn 3LUMBAHHS), NO3MTUBHA MHEBMOriaponpoba,
LiniCHICTb Kinewb pe3ekLuii, AedeKTV 3LUMBHOIO anapara.
CTaTuCTUYHO 3HaYYLLO NiABULLYBAMM PU3NK BUHUKHEHHS]
HECMPOMOXHOCTI Taki hakTopu, ik AoonepaLiiHe NpusHa-
yeHHst ctepoiais (p = 0,015) i TpuBanicTb onepaLii noHag,
4 ropunu (p = 0,034) [4].

Big xipypra 3anexatb MoaudikoBaHi aktopu, siK-
OT HaTAr KpaiB aHacTOMO3y, OLiHIOBaHHS TPOikK KpaiB
aHacToMO3y, SKICTb CTEMepHOro aHacTomo3sy. 3-MoMiX
6araTbox (PakTopiB BUHUKHEHHS HECMPOMOXHOCTI Mpo-
BiJHUM € TexHika XipypriyHoro BUKOHaHHS onepaLii.
Came TOMy ycKnagHEeHHS! BUHUKaOTb, 32 AaHUMMU Pi3HKX
aetopis, y 0-30 % Bunagkis [5].

Y peTpocnekTMBHWX JOCNMKEHHSIX, A€ NOPIBHIOBANM
nanapockoniyHy Ta BigKpUTY Xipyprito B pasi KOopek-
TanbHoro paky (KPP), He BUSIBUINM CTAaTUCTUYHO 3HAYYLLLY
Pi3HULILO 32 PiBHEM BUHWKHEHHS yCKaaHeHb. BTim, € ny-
6nikauii, 4e aBTopy BKa3ytoTb Ha MEHLLNIA PiBEHb PO3BUT-
Ky HECMPOMOXHOCTI nicns nanapockonivyHoi onepadii [6].

IHLLIE BaXIMBE NUTaHHS — BUGIp YMOB, 3a SIKUX Npio-
PUTETHWUM € HaKnagaHHs NPOTEKTUBHOI ineocToMu. Ineo-
CTOMY (hOPMYIOTb Y NALEHTIB, SKi MaloTb YCKNaaHEHW
aHamHe3 B foonepadinHomy nepiogi. Lle Ti xBopi, KoTpi
OTpUMyBanu Tpueany XiMienpoMeHeBy Tepanito, MaloTb
CynyTHi naTonorii (aTepocknepoa CyanH, 30KpeMa Me3eH-
TepianbHuX, LyKpoBUI AiabeT TOLO), ki CPUYUHSAIOTH
noripLweHHs nepdy3ii TkaHUH. AKLLO NOopiBHIOBATH «ide-
anbHe» XipypriyHe NnikyBaHHs 3 TUM, SIKOMY nepezyBana
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nepenonepawiiHa KopoTko- abo JOBroTpMBana npome-
HeBa Tepanis, TO B pasi NpU3Ha4YeHHs1 OCTaHHbLOI BCTa-
HOBWIN 3BiNbLLEHHS YaCTOTW PO3BUTKY HECTIPOMOXHOCTI
Ta TPMBAOCTi CTaLOHapHOTO NiKyBaHHS, HE3BaXato4u Ha
HasiBHICTb ab0 BIACYTHICTb NPOTEKTUBHOI ineocTomu [7].

Cnig BpaxoByBaTh TAKOX MOXMMBE BUHWUKHEHHS
YCKNaZHeHb, L0 MOB'3aHi 3 CaMOK CTOMO, @ TaKoX
HeOoOXiOHICTb Apyroro etany onepaTMBHOMO NiKyBaHHS
(3akpuTTsa cTOMM). MPOTEKTMBHI CTOMM, SIK NpaBuno, 3a-
KpVBatoTb Y BifAaneHiLLi CTPOKY, HiX nepeabayanu, BOHU
MOXYTb 3aNMLLATUCS HA HEOOMEKEHNI TEPMIH Y NaLlieHTIB
i3 TSDKKAMM CYnyTHIMW CUCTEMHUMM 3aXBOPIOBaHHSAMM [8].

HanpocTynHilwa meTogumka OLiHIBaHHSA aHacTOMO3y
— Bi3yarnbHWii OrnsA 3a JONOMOTOK Bii€OKONOHOCKONa,
LU0 CMpUYMHSIE HEODXiAHICTb JOAATKOBOI cneLianisadlii 3
eHpockonii B nikapsi-xipypra [9,10]. Sujatha-Bhaskar S.
etal. [11] sanponoHyBanu knacudikaLito eHA0CKOMIYHOro
OLHIOBaHHS aHaCcTOMO3Y, LU0 6a3yeThCs NWLLE Ha BU3HA-
YEeHHI BiACOTKa AiNsHKY iLeMii Ta Mae 3 CTyneHi: BiaCyTHS
AinsHka iwewmii, iwemia <30,0 % nnowi aHacTomosy,
iwemist >30,0 % nnowi aHactomo3dy. Hegonikamu Uiei
knacwudikauji € Te, Lo BOHa He BPaxoBye iHLLi hakTopu,
AK-OT NiACNM30BY remaTomy, AedeKT 3LMBaHHS TOLLO, a
TaKOX BifiCYTHICTb 0OI'PYHTOBAHOIO anropuTMy HacTynHol
TaKTVKU B pasi BUSIBNEHHS AedekTiB.

BinbLu iHhOpMaTUBHMIN METOA OLiHIOBAHHS CIPOMOX-
HOCTi aHaCTOMO3Y — BUSIBNEHHS nepdysii 3a JONOMOrow
BU3HAYeHHS PiBHS HACUYEHHS KUCHeM. HaitvacTilue BuKo-
PUCTOBYIOTb METOA, Na3epHO-A0NNEPIBCHKOI hrioymeTpii
(NO®). Ti npUHLWMN nonsirae B BUMIPIOBAHHI AOMNEPIBCLKO-
ro 3cyBy npw BiROWTTI Big epuTpoLmTIB. BUnpomiHoeTbCs
na3epHe CBITNO, i 30MPaETLCS 3BOPOTHE PO3CisSHE CBITINO,
LLO BUPOONSIE BUXiOQHWIA CUrHAM, NPOMOPLINHNIA KiNbKOCTi
Ta LUBMAKOCTI PyXOMUX KMITWH KPOBI y BUMIPSIHOMY 00’€Mi.
Ane sumiptoBaHHs JI1® nerko nopyLyetbcs apTedak-
Tamm pyxy Ta notpebye 6e3nocepeaHbOro KOHTaKTy 3
TKaHUHOIO, LLIO MOXe MOPYLUMTH MICLIEBU KPOBOTIK.

[ins BUMIpIOBaHHS OKCUreHalii LIMPOKO 3aCTOCOBY-
l0Tb CMNEKTPOhOTOMETPIL0 BNMKHLOTO IHGPaYEPBOHOTO
ceitna (NIR), wo npoHukae rnublie B TKaHUHW | Aae
3Mory OLiHWTY rmobarnbHy OKcvreHalLlto. BUKopucToByoTb
MPUCTPOI, LLIO BUMPOMIHIOTb CBITINIO Ha CTIHKY KULLEeY-
HUKa abo 6inst Hel; Lie CBITNO NPOHMKAE Ta PO3CIETLCS,
aHani3ytoTb CTYniHb 3MiHV KOMbOpY BIAMOBIAHO A0 PiBHSA
okcureHauii. Lito meToguky gonosHioe BBeaeHHs indo-
cyanine green (ICG), o fae amory AeTanbHille OLiHUTK
nepdyasito. [ns 3acTocyBaHHS LUX METOAUK HeobXiaHe
BiONOBIAHe fOBONi fopore obnagHaHHS, N TOMY BOHM
He#ocTynHi ans GinbLwocTi kniHik. Lis meToguka nuwe
[OMOBHIOE Bi3yarnbHe OLiHIOBaHHS, HE € CaMOCTINHO0
niZl Yac NPOrHO3yBaHHs! CMPOMOXHOCTI aHacToMmosy. ba
6inble, Hemae eguHOI knacudikauii, Wo xapakTepu-
3yBana 6 cTyniHb nopyweHb nepdysii Ta BU3Ha4yana 6
HaCTYMHy TakTuKy [12].
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Omxe, npobnema HECMPOMOXHOCTI KONopekTanb-
HOro aHaCcToOMO3y — OAHa 3 HawcknagHiwmx. Ocobnmeo
Lie CTOCY€eTbCS iHTpaonepawiHOro OLiHBaHHS camoro
aHacToMOo3y, BiACYTHOCTI BiANOBIAHOI kKnacudikaii 3MiH
B aHACTOMO3i Ta NOB'A3aHOIO 3 HEKO anropuTMy 3axogiBs,
CNpsSIMOBaHMX Ha 3anobiraHHs BUHWKHEHHIO Hecnpo-
MOYXHOCTI.

Merta po6otu

MpoananidyBaTh CTaH KONOPEKTanbHOr0 aHaCTOMO3y
micnsl nanapockoniYHOI Ta BigKPUTOI pesekuii curmono-
LIOHOT Ta NpSIMOI KULLIOK y XBOPUX Ha KOMOpeKTanbHuii
pak; po3pobuTy rpaziaLlito NaTonoriYHMX 3MiH aHaCTOMO3y
i Yac Noro NanapoCcKOMi4YHOrO 1 BiAEOPEKTOCKOMIYHOrO
OLIiHIOBaHHS.

Marepianu i MeTOAU AOCAIAKEHHA

[ns ouiHlOBaHHS NpsMKUX pe3ynbTaTiB BUKOHAHOIO
onepaTUBHOIO NiKyBaHHS 3LiMCHUMM aHani3 XipypriyHnx
BTPYYaHb Y 79 XBOPWX Ha pak BEPXHbOI Ta CEPEAHbOIT
TPETVHM NPSIMOI KULLKV Ta CUrMOMOZIOHOI KMLLKK, SKUM
Oyno HaknageHo CTENNEPHUIA KONOPEKTarbHUIA aHacTo-
M03. AHacTOMO3 Hakrnaganu B Mexax 5—15 cM Big aHycy
0e3 BMBEAEHHS MPOTEKTMBHOI ineocTomu. PaHgomisauiio
3AiNCHUNM LUNSAXOM TOTanbHOI BUGIPKU.

Y pocnipkeHHs 3anyvanu xBopux obox crtaTen
BikOM noHag 18 pokiB i3 AiarHOCTOBaHUM pakoM NpsIMOi
yn curmonopibHoi kuwku =11l cTagii 3axBoproBaHHs,
SIKUM 32 PiLLIEHHSIM OHKOMOTYHOO KOHCUMiyMY Noka3aHe
XipypriyHe nikyBaHHs neplumm etanom. Lli nauieHtn He
Marnw nonepeaHboi Ximie- abo pagioTepanii B aHamHesi Ta
Hazanm nMcLMOBY iHGOOPMOBaHY 3rofly Ha y4acTb. XBOpUX
npoonepyBanu paaykarbsHO 3 HakNnagaHHSAM aHaCTOMO3y
3 MPSIMOIO KMLLIKOHO.

KpuTepii BUKMIOYEHHSI — HAsSBHICTb CUMYMBTAHHOTO
OHKOIMOrYHOrO 3aXBOPHOBAHHS, HEODBXIAHICTb ypreHTHOro
ornepaT1BHOrO BTPYYaHHS 3 MPUBOAY FOCTPOI KULLIKOBOT
HenpoxigHocTi abo Npodhy3HOi KMLLKOBOI KPOBOTEMI,
NOKarnbHO NOLUMPEHMWIA OHKOMOTiYHIIA NPOLEC, L0 HE Aae
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Puc. 1. 3axBoptoBaHiCTb 3anexHo Bif
Biky naLjieHTiB.
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3MOrV BMKOHATW pagvKkanbHe OnepaTvBHE BTPYYaHHS,
CKMafiHa coMaTyHa NaTonoris, 3ararbHi NPOTUMNOKa3aHHs
[0 NNaHoBWX onepaLwiii.

OcHoBHa rpyna cknaganacs 3 34 (43,04 %) xsopux
(14 (41,17 %) vonosikis, 20 (58,83 %) iHoK). MNavjeH-
Tam 34iCHUNKU nanapocKomnivyHy pesekuito Npsamoi Ta
cUrmMonoAibHoI KuLLOK y mogudikauii kniHiku (MJIPMCK).
KoHTponbHa rpyna — 45 (56,96 %) oci6 (24 (53,33 %)
yonoBiku, 21 (46,67 %) xiHka). Lium xBopum 3giicHunm
KnacuyHy BigKpUTY pesekLito npsiMoi Ta curMonogibHoi
kuwok (BPMCK). CepenHin Bik B OCHOBHIl rpyni CTAHOBMB
62,62 + 12,27 poky (noBipunin iHTepean — 58,33; 66,90);
B KOHTPOMbHIN — 62,22 + 12,36 poky (ZOBip4mMi iHTEP-
Ban — 58,50; 65,93). Mpynu ogHopiaHi, 3icTaBHi 3a BikoM
(p = 0,89), crario (p = 0,29), cTagieto 3aXBOPIOBAHHS
(p=0,63).

3a AaHnMK LibOro AOCHIMKEHHS, HabinbLLa KinbKicTb
BUMNaAKIB 3aXBOPIOBAHHS Npunadana Ha Bik Big 47 no 77
pokiB. Mig yac AeTanbHOro BUBYEHHS CTPYKTYpH 3aXBO-
ptoBaHOCTi BU3Ha4unu 3 niku: 57, 6173 pokw (no 7,6 %
Bif 3aranbHOI KinbKOCTi BUNagkis) (puc. 1).

BisyarnbHe oLiHIOBaHHS aHacTOMO3y Mif vac BiaKpy-
TVUX OMepaTUBHUX BTPYYaHb 34INCHIOBANM TpaguLinHUM
€nocoboM i3 BU3HAYEHHSIM NKLLIE 30BHILLHIX Bi3yanbHUX
XapaKTepucTuk 3 BOKy Cepo3HOi 0BOMNOHKN: BUSBNSANN
AedeKT Konbopy ceposu, MigTikaHHS NaTonoriyHoi
PiAVHK 3 NiHIT LWBa (KPOB, BMICT KULLKIBHUKA), BUAUMICTb
CTennepHoro LLBa. BrkoHyBanm Takox KnacuyHy NHEBMO-
rigponpody LUMSXOM HanOBHIOBaAHHA AHA Masnoro Tasa
hisionoriyHnM po34MHOM, NOKPMBAKYM aHACTOMO3, Ta
iHCybnALii Yepes aHanbHWUi OTBIP LUNPULIOM XKaHe nos.i-
Tpsi B 06’emi go 100 mn. HeratMBHWUM BBaXXanu pesynbrar,
Konu He Byno myxvipLiB rasy, Lo BUAINSATLCS 3 MiHii LWBa.
[ig yac nanapockoniYHMX onepaLiin aHacToMO3 OLIiHIOBa-
WA, BPAXOBYHOUY i 30BHILLIHI, i BHYTPILLHI XapakTepucTuKy,
a TaKoX rpafaLlito NaTornoriyHMX 3MiH KONopeKTansHOro
aHactomo3y (IM3KA). [Ina 30BHILUHLOIO OLLiHIOBAHHS
3AiCHI0BaNu NHeBMOriaponpoby Ta BisyanbHUi ornsg
30HM @aHACTOMO3Y, L0 ONMCaHi; AN BHYTPILLHLOTO OLi-
HIOBaHHS 3aCTOCOBYBany 3Bu4aiHuin 10 MM nanapockor,
AKUA BBOAUNM B aHanbHUiA oTBip 3 iHcydraueo CO, Ha
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PiBHi 6 MM pT. CT., OrnsiAan1 HaknageH i KoNopeKTansHUn
aHaCcTOMO3 3cepeaunm (puc. 2).

Po3pobnexa B kniHiui MJIPMCK nepepbayana
obos’sizkoBe BukopucTaHHs [TI3KA, 3a HeobxigHOCTI
3aCTOCOBYBanM MeTOAMKY nanapockoniyHoro nigkpi-
MIEHHS NiHii CTENNEPHOro LWBa OKPEMUMM BY3MOBUMU
cepo-ceposHnmm Bikpunosumu wsamu 3/0 (6-10 wwsiB
Ha BigcTaHi 4-6 Mm oauH Big ogHoro) [13].

PesyAbTati

Y 19 (24,05 %) xBopwx Mig 4ac iHTpaonepadiiHoro ob-
CTEXEHHS BUSBUMMN HW3KY CrIELMAIYHNX NaTonoriyHnx
3MiH aHacTomo3y: B OCHOBHIN rpyni — 11 (32,35 %), y
KOHTpOnbHIN — 8 (17,78 %) BunapkiB. CTpyKTypa LyX 3MiH
HaBefaeHa Ha puc. 3.

3a pesynsratamu 06CTeXeHHs, ¥ 3 nauieHTiB 0CHO-
BHOI rpynu Ta 1 XBOPOro KOHTPOMBLHOI Mif Yac iHTpakopmno-
parnbHoi peBisii aHacTOMO3y BidyanizoBaHi CTEMNEPHI LLBM
3 Boky cepoaHoi 060noHkw. Lie cnpninHmnno HeobxigHicTb
[04aTKOBOTO MiAKPINmeHHs aHacTOMO3y 3a PO3pobneHo0
meToamKoto Be3 HaknaaaHHs NPEeBEHTUBHOI iNeoCTOMM.
YcknagHeHb y nicnsionepadiiHomy nepiogi He 6yno.

Y 2 nauieHTiB OCHOBHOI rpynu Nif Yac BieopeKToCKo-
nii BUSIBUNW MiACNM30BY reMaToMy MeHLUe Hix 1/2 o6sogy
NiHiT aHacTomo3y. Lle Takox CrpuunHUnoO HeoobXiaHiCTb
[0AATKOBOTO NiAKPINNEHHS aHaCTOMO3Y CepO-CepO3HNMM
weamu. MNepeara BiAEOPEKTOCKONIT B LibOMY BUNaaKy
rnonsrana B TOMY, LLO reMaToMy CBOE4acHO Miksigysanu
LUMSXOM MPOLUMBAHHS BY3NOBWMY LBamu 3 6oky cnu-
30801 060M0oHKK. HecnpomoxHicTb KA y Lmx XBopux He
3adpikcyBanu.

Y 4 nauieHTiB OCHOBHOI rpynu Ta y 7 XBOPUX KOH-
TPONbHOI BUSBWW JiNSHKM LiiaHO3y Ha CePO3Hil 000MOHLj
KpaiB, LLO aHacTomMo3yBanu, A0 5 MM 3aBToBLUKW. LLle y
2 naujeHTiB nig yac OLUiHIOBaHHA aHaCcTOMO3y BUSBUNU
ZiNSHKW NOEAHaHNX 3MiH KOMbOpPY CM30BOI Ta CEPO3HOI
060r10HOK po3Mipamn 00 5 MM 3aBTOBLUKM. AHACTOMO3
MiAKPINIEHNA OKPEMUMU CEPO3HO-CEPO3HUMM LLIBAMM,
ineoctoMy He Haknaganu. HecnpomoxHictb KA y umx
XBOPUX HE BUHWKNA.

B obox rpynax AocnimKeHHs1 neTanbHi BUNagku He
3achikcoBaHi. Y Bcix 19 navjieHTiB HEe BUSBUIM Hecnpo-
MOXHICTb @aHaCTOMO3y B nicrnsionepaLinHoMy nepioai; ue
BKasye Ha JieBiCTb po3pobnieHoi B kniHiui IMI3KA. Brim,
B 1 mauieHTa KOHTPOMbHOI rpynu, SKOMYy He BUKOHanu
BiJEOPEKTOCKOMiKO Ha TPETHo A00Y nicnsionepawinHoro ne-
piogy, criocTepiranu KniHiky HeClPOMOXXHOCTi aHaCTOMO3Y.
Lle 3ymoBuno HeobxigHicTb penanapoTtomii 3i 3HATTAM
aHacToOMO3y Ta BMBEAEHHAM KiHLEBOI AECLIEHAOCTOMM.
BcTaHoBMAK, WO NpUYMHA HECTIPOMOXHOCTI — AedekT
3LLUMBHOTO anapara 3 HeJOCTaTHIM YKPINMeHHAM Crn30Boi
060MOHKY; Lie HEMOXITMBO BUABWTY NiA Yac nuLie Bidy-
anbHOro OL{iHIOBAHHS 330BHi.

Ha nigcTasi focBiay BUKOHaHHS 34 nanapoCKOoMivHNX
i 45 nanapoTOMHWX OnepaTUBHWX BTPyYaHb po3pobunm
rpapaLito BisyanbHWX 3MiH KONOpEeKTanbHOro aHacToMo3y
Mif Yac iHTPaKopProparnbHOro 30BHILLHBOIO BidyanbHOrO Ta
BiZIEOPEKTOCKOMIYHOIO OLiHIOBaHHS (mabs. 1).

Micns ouiHioBaHHA 6any cymyBanu 3a KOXHY BUSB-
neHy 03HaKy. 3anexHo Bif KinbkocTi HabpaHux 6anis
pO3pi3HANK 4 pesynsTaTi OLiHIOBaHHSA COPMOBAHOTO
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Puc. 2. BineoeHaockoniyHe oLjiHIOBaHHs aHacTomoay. JliHisi aHacTOMO3y no3HayeHa CTpinkamm.

aHacTomo3y (mabri. 2) 3 BUSHaUYEHHSM HAaCTYNHOT TaKTUKK:

— BiAMiHHWI pe3ynbTat: cyma 6anis — 0, He BU3Haumnnm
marni Y1 Benuki kpuTepii; 4ogaTKoBi Aii 3 aHAaCTOMO30M
He MoTPIOHi;

— XOpoLUWii pesyneraT: cyma G6anis CTaHOBUTL He
GinbLue HiX 2, HeMae BENUKWUX KpUTEpiiB; HeobxigHe
[0faTKOBe NiAKPINMEeHHs aHaCTOMO3Y OKPEMUMM LLIBaMU
3a METOAMKOLO KIiHIKK;

— CYMHIBHWIA pe3ynbTar: KinbkicTb 6anis — 3—4, MoX-
NMBa HasiBHICTb OIHOTO BENMKOTO KpuTepito; HeobxiaHe
HaKmagaHHs MPOTEKTVMBHOI iNEOCTOMM Ta A0AATKOBOTO
MiZKPINIIEHHS aHAaCcTOMO3y OKPEMUMM LUBaMM 32 METO-
VKOO KIiHIKK;

— HeraTMBHWIA pesynbTar: KinbkicTb 6anie — noHag 4,
BUSIBMEHO 2 i Binblue Benuki kpuTepii; HeobxigHe 3HATTS
aHacToMO3y, BUBEEHHS KiHLeBOi korocTomm abo pepe-
3eKUist KiHUiB i3 popMyBaHHAM MOBTOPHOMO aHAaCTOMO3Y,
MOBTOPHWUM OLjiHIOBaHHAM 3 BUKopucTaHHsaM [MI3KA.

FKLLO BM3Ha4anm XopoLumin pesyrnstar opMyBaHHS
aHacTomogy (1-2 6anu 3a IM3KA), 3actocoByBanm pos-
pobneHy B KniHiyi Mogmdikauito [13].

BigmiHHWI pe3yneTtaT chopMOBaHOro aHacToMO3y B
AocnimKeHHi Bu3Haumnnm y 23 (67,65 %) nauieHTiB OCHO-
BHOI Ta 37 (82,22 %) ocib nauieHTiB KOHTPOMNBLHOI rpynu.
Xopowwun pesynerar 3apeectpysanu B 11 (32,35 %)
XBOpKX OCHOBHOI Ta 8 (17,78 %) nauieHTiB KOHTPOMbHOT
rpynu (puc. 4). CyMHIBHWIA | HeraTMBHWIA pe3ynsTar He
3adpikcysanu.

BigHocHo Binblua KinbkicTb BUNaAaKis i3 3a40BiNIbHUM
pesynsTaTtoM y rpyni nanapockonii MOPIBHAHO 3 KOHTPOMb-
HOI 3yMOBIIEHa KiMbKICTIO AedekTiB, WO BUSBNEHI Mig
yac BigeopekTockonii. Lie niaTeepaxye, L0 OLiHIOBaHHS
KONlopekTanbHOro aHactomosy Tpeba 3gaiicHooBaTm
BcebivHO, 3a MoaundikaLieto, ska po3pobneHa B KNiHii.

CepepHs KinbkicTb 6anis B OCHOBHIN rpyni cTaHoBUNa
0,38 6ana (gosipumii inTepean—0,17; 0,59), y rpyni nopis-
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Tabnuus 1. Mpagauis naTonoriYHnX 3MiH KONOPEKTaNbHOro aHaCTOMO3y Mif Yac Bi3yarnbHOro OLiHIOBaHHS

Ipapauin BisyanbHUX 3MiH Mip yac iHTpakopnopanbHOro 30BHILUHLOIO Mip vac BipeopPeKTOCKONiYHOro OLiHKOBaHHSA
KONMopeKTanbHOro aHacToMo3y Bi3yanbHOro oLiHIOBaHHA

Grade 0 — BiACYTHICTb NiATIKAHHS NaTONOriYHOI PiANHK (KPOB, BMICT — 36epexeHa LinicHICTb NiHii aHacToMo3y okpyrnoi opmu;
(«igeanbHui» aHacToMo3) KULLKIBHUKA); — BiACYTHICTb CKpIMOK, LLO BidyanisytoTbest, abo aedekTy
— HopMarbHa MiHist LBa aHaCTOMO3y (BiACYTHICTb BUAMMMX 3LKMBHOTO anapara;
fedekTiB 3LNBaHHS); — BiICYTHICTb kpoBOTeui abo MifCcnM30Boi remaTomu;
— chisionoriyHe 3ab6apBneHHsi Cepo3HOi 06OMOHKM KiHLLB, LLO — (higionoriyHnii (poxeBuin) PiIBHOMIPHWIA KOMIP CRW30BOI NO BCilt
aHacToOMO3yIoTb; OKPYXXHOCTi 6€3 LjiaHOTUYHMX MM,
— HeraTuBHa nHeBmorigponpoba.
Grade | — Bi3yanbHO BUAUMI ckpinku (+1 6an); — nnsiMn abo KinbLs LiaHo3y CrM30BOi aHacTOMO3y 0 5 MM (+1
(mani kputepii)* — nigTikaHHs KpoBi a0 iHLIOT NaTONOrYHOI PiAUHY 3 NiHii 6an);
aHactomoasy (+1 6an); — nigcnusoBa rematoMa Ao 1/2 OKpyXHOCTI KiHLB, L0
— Onigi nnsMn Ha cepo3Hiit 06onoHLi Ao 5 Mm (+1 6an). aHacTomo3ytoTb (+1 6an).
Grade Il — MO3MTMBHA MHeBMOriAponpoba abo BuAMMa HeCPOMOXHICTb — PO3XOMKEHHS CTennepHux Wais (+2 6ann);
(Benuki kpuTepii): aHacTomoasy (+2 6anu); — obwwupHa nigcnuaosa rematoma GinbLue Hix 1/2 oKpYXHOCTI
— nporpecyBaHHsi Gr1igoro Korbopy Cepo3Hoi 060NOHKN (+2 KIHLYiB, LLI0 aHacTOMO3yHoTb (+2 Ganw);
6anu). — aKTuBHa KpoBoTeua (+2 Ganw);

— BENMKa AinsHKa LiaHody Ta HeXUTTE3AATHOCTI NoHaA 5 MM y
ZiameTpi (cipi, LiaHOTUYHi kpai aHacToMo3y) (+2 6anu).

*1 ManuMu KpUTepisiM BBaXkarnu TakoxX 3ararbHi pU3vku po3BUTKY HECIPOMOXHOCTI (KULLKOBA HEMPOXIAHICTb, BENMKA KiNbKICTb LLiNbHOTO KanoBoro BMICTY, CTapevilt BiK,
HU3bKMIA KONOPEKTaNbHUI aHACTOMO3, LiyKpoBUiA AjabeT, Heoa loBaHTHa XiMiepagioTepanisi, Me3eHTepiarnbHUI aTepoCKIepos), Wo fatoTb Aoaatkoso 1 6an.

Tabnuus 2. PekomeHgallii 3rigHo 3 iHTepnpeTaLlielo peaynbraTiB OLiHIOBaHHS aHaCTOMO3Y 3aNeXHOCT Bif KinbkocTi 6anis

Pesynsrar m TakTuka

BigmiHHuMIA 0 [opartkosi Aii He NoTpi6Hi (n1 = 23, n2 = 37).

XopoLumi 1-2 HeobxinHe popaTkoBe NigKpinneHHs aHaCTOMO3Y OKPEMUMMU LLIBaMU Y MiCLIAX, LLO BUKMMKaKOTb CyMHiB (n1 = 11, n2 = 8).

CyMHiBHUMI 34 HeobxigHe HaknagaHHs NPOTEKTUBHOI iNe0CTOMM Ta A0AATKOBE MIAKPINNEHHS aHACTOMO3Y OKpEMUMMU LLBAMM.

HeratnBHui noHap 4 HeobxigHe 3HATTS aHacTOMO3y, BUBEAEHHS! KiHLIEBOI KorocTomMmn abo pepesekLis KiHLiB i3 (hopMyBaHHAM NMOBTOPHOrO
aHacToMo3y.

ni: KiNbKiCTb NALiEHTIB OCHOBHOI rPynM; N2: KiNbKiCTb NALIEHTIB KOHTPOMBHOI FPyMN.

Puc. 3. CTpykTypa BUSIBMEHWX yCKNaj-

HeHb Y rpynax.
MigTikaHHs pignHn

) . n=0
3MiHK crn30BOi

3MiHu ceposu

Buanmi ckpinku

B KoHTpornbHa [ OcHoBHa

Puc. 4. Poanogin rpyn 3a pesynsratamu
100 % TTI3KA.

90 % W TNanapockonis

80 % [ Bipkputa

70%
60 %
50 %
40%
30 %
20 % n=8

10 %
0% 0%

0%
BigmiHHWiA Xopowuit CyMHiBHMI HeratusHuit
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HsiHHs — 0,18 6ana (nosipunii iHTepsan — 0,06; 0,29). Xoua
cepenHs KinbkicTb 6aniB B OCHOBHIN rpyni GinbLwa, ane
CTaTUCTUYHOI 3HavyLwocTi He mae (U = 884,5; p =0,071).
HasBHicTb ycknagHeHb He 3anexana Takox Big cnocoby
onepaTUBHOIO JiKyBaHHS — NanapoCKOMYHOrO Y Bigkpy-
Toro (p = 0,137).

Omxe, BKopucTaHHs 3anponoHosaHoi [MI3KA gano
3MOry iHTpaonepauiiHo BUSIBATU 1 YCYHYTU AedeKTu
3LUMBAHHSA, NIKBiZyBaTW remaTtoMy, OLIHUTKU HasiBHICTb
iLIeMi4YHUX OiNSHOK KiHUiB, LLO aHaCTOMO3YHOTb, i BXUTK
BiANoOBiAHMX 3axoaiB.

06roBopeHHA

binbwicte cTtaten woao AedekTiB 3LMBAHHSA NOBI-
LOMAISATb Npo npo6nemun 6eanocepeaHbo 3i cTenne-
pom. Lle nos’si3aHo 3 AechekToM HOXa cTennepa abo
niHieto ckob. 3a faHMMKM PETPOCNEKTUBHMX AOCHIAKEHb
[14], yacToTa BUNaakiB AedekTiB 3WMBAHHS Yyepes
cTennep (oedekT WBa, HEMOBHI KinbuUs pe3ekuiT,
no3nTUBHa MHeBmorigponpoba Tow0) CTaHOBUTH
0,022-2,300 %; CTaTUCTMYHO BIpPOrigHOI 3anexHOCTI
AiameTpa CTennepis i 4acToTV ycknagHeHb He BUsBne-
BUNPABUTU iHTpaonepaLiiitHo. TOMy OLiHIOBAHHS MiHii
aHacTOMO3y Ta paHHE BUABNEHHS AeeKTIB 3LUMBAHHS
— O[VH i3 FONOBHWX KPUTEPITB OLIHIOBAHHS aHAaCTOMO3y
3a Hawoto rpagadieto [13].

OuiHoBaHHs nepdya3ii NiHii aHacToMo3y 3a KONbOPOM
Cepo3Hoi abo crm3oBoi 0BOMOHKM — APYrUiA FONOBHMIA
KpuTepiit. 3Baxaroun Ha HegOCTYNHICTb Ans BiNnbLIOCTi
KNiHIK METOAMKM OLHIOBAHHA Nepdysii 3a JONOMOrow
J10®, NIR abo ICG, HainowumpeHiwmrm € MeTop Bisyarb-
HOTO BM3HAYEeHHS KONbOpPY KiHLIB KWLLKOBOI TPYOKK, L0
aHacTomo3ytoTb. [lesiki asTopu [11] cTBEpOXYIOTb, LIO B
pa3i uypKynspHoi iLuemii niHii wsa meHwe Hix Ha 30,00 %
PU3MK HECTIPOMOXHOCTI NiABULLYETLCSA Maiike BYETBEPO
(p = 0,023) nopiBHAHO 3 aHacTOMO30M 6e3 BUAUMMX
[OiNSHOK iLLemi.

BukopncTaHHa 3anponoHOBaHOI MeTOaWKW [ae
3MOry KOMMIEKCHO OLHUTW BHYTPILLHI T 30BHILLHI CTiH-
K1 aHacToMO3y, BUSIBUTW NpOGNeMHi [insHKu, a Takox
BU3HAYaE HACTYMHY TaKTUKy 6€3 BUKOPUCTaHHS JOPOroro
obnagHaHHs.

KposoTeudy abo nigcnvsosy rematomy niHii aHacTomo-
3y BusABNS0TL Maike y 5,0 % nauieHTis [15]. HanvacTiwe
Lie yCKMafiHEHHs! BUHUKAE B pasi NoTpansisiHHA ME30KOIOH
Ta il CyauH y niHito WwBea. Take ycKnagHeHHs MoXe npu-
3BeCTM [0 30iMblUEHHS iHTpaonepaLiiHoi KPOBOBTPATH
Ta BUHUKHEHHS aHeMii B mocTonepauiiHomy nepiogi, Wwo
CMPUYMHSIE 3HKEHHS OKCUTreHaLlii TKaHUH i niaBuLLYye pu-
31K HECTIPOMOXHOCTI. 3HaYyLL|i KPOBOTEM, L0 MOTPebyHoTh
peonepaLii Ta 3HATTS aHaCTOMO3y, TPaNmNAoTLCS BKpa
piako. 3anponoHoBaHa rpagalis Aae uditki pekomeHaauii
B pa3i BUSIBNEHHS! NiAcn130Boi remaToMu abo KpoBoTeui
3 niHii aHacTomo3y, Aae 3mory 3anobirTi HECMPOMOXHOCTI
KONopeKTanbHOro aHacToMo3y.

3acTocyBaHHS 104ATKOBMX METOAIB OLiHOBAHHS
HaKnaZeHoro aHacTomMo3y TpyAOMICTKe, ane Mae oco-
6nuBe 3HaYeHHs AN BUSIBMEHHS NATOMOMYHMUX 3MiH
KOIIOpPEKTanbHOro aHacToMo3y.
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BucHoBKHU

1. pagauis naTonoriyHMx 3MiH KONOPeKTanbHOro
aHacTtomo3y Mae ByTu KOMMMEKCHO, 3 OLiHIOBaHHSAM
He TiMbKMW 30BHILLHIX, ane i BHYTPILLHIX XapakTepucTuK i3
BMKOPUCTaAHHSIM BieOPEKTOCKONii, CNPUSiE 3MEHLLEHHIO
PU3MKY BUHUKHEHHS! HECTIPOMOXHOCTi KOMOPEKTamNbHOTO
aHaCcToMO3y.

2. CepepHsl kinbkicTb 6aniB y pasi noegHaHHs na-
NapOCKONIYHOrO Ta BifE€OPEKTOCKONIYHOTO OLIHIOBAHHS
BULLIA, HXX AN TiNbKX NIanapocKomniyHOro, NpoTe cTaTuc-
TUYHOT 3HauywocTi He pocsrae (U = 884,5; p = 0,071).
Omxe, MOXHa BUKOPUCTOBYBATY 3anponoOHOBaHy CUCTEMY
rpapauii nig Yac nanapockonii Ta B BigKpUTIN Xipyprii 3
OHaKOBUMM pe3ynsTaTamu.

3. Hemae cTatCTUYHO 3HaYyLLOT Pi3HWL 3a KiNbKICTIO
BUSIBMEHNX yCKNagHeHb 3 60Ky aHacTOMO3y Mix BigKpu-
TOK Ta NanapoCKOMi4YHOK Pe3eKLied cMrMonoaibHoI Yn
npsiMoi kuwkm (p = 0,137).
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The aim. To study the content of antimicrobial peptides in the serum of children with urinary tract infections depending on
the clinical form of the disease and to establish their pathogenetic role in the development of various clinical forms of pathology.

Materials and methods. The study groups consisted of 84 children (mean age — 10.0 + 1.3 years). The main group was
divided into subgroups: the first subgroup — 17 children with acute pyelonephritis, the second subgroup — 21 patients with
chronic pyelonephritis, the third subgroup — 16 patients with acute cystitis, the fourth subgroup — 10 patients with unspecified
urinary tract infections. The control group consisted of 20 relatively healthy children. The study of the content of cathelicidin,
hepcidin and lactoferrin was performed by enzyme-linked immunosorbent assay.

Results. The development of urinary tract infection was accompanied by a statistically significant increase in the content of
cathelicidin (P < 0.05). The highest level of serum cathelicidin was registered in children of the first (P <0.05) and third sub-
groups (P < 0.05). In the other two subgroups, the level of LL-37 had only a trend towards increasing (P > 0.05). The level of
hepcidin in the main study group was statistically lower than in the control group (P < 0.05).

The development of chronic pyelonephritis and acute cystitis occurred amid a statistically significant decrease in hepcidin levels
by 2.5 and 1.7 times (P < 0.01 and P < 0.05, respectively). The level of lactoferrin in the general group was within the control
group figures (P > 0.05), however, there was a statistically significant decrease in serum lactoferrin in a subgroup of children
with unspecified urinary tract infections (P < 0.05).

We determined a relationship between hepcidin and lactoferrin levels in the investigated groups and found a clear direct
relationship in a subgroup of children diagnosed with chronic pyelonephritis (r = 0.58, P < 0.01).

Conclusions. Each nosological form of urinary tract infection has its own configuration of antimicrobial peptides. The analysis
of the relationship between hepcidin and lactoferrin, the antimicrobial peptides that limit the access of the pathogens to serum
iron, indicates the synchronization of the body’s defense mechanisms aimed at eliminating the pathogen.

PiBeHb aHTUMiIKpPOOHMX NENTHAIB NpPK Pi3HUX KAIHIYHMX Ppopmax
iHpeKLil cevoBUBIAHOI CUCTEMMU Y AiTeH

I. 0. AexxeHko, H. A. 3axapueHko

MeTa po6oTu — fOCNIAMTM BMICT aHTUMIKPOOHUX NENTUAIB y CMPOBATLi KPOBI AiTed, XBOPKUX Ha iH(EKLi Ce4OBMAINbHOI
CUCTEMMU, 3aNEXHO Bif KNIHIYHOI (DOPMU 3aXBOPIOBAHHS, @ TaKOX BCTAHOBMUTY iXHIO NAaTOreHETUYHY POSib Y PO3BUTKY Pi3HUX
KniHiYHMX chopm naTororii.

Matepianu Ta meTogu. Y gocnimkerHs 3anyunnm 84 autuHm (cepegHin Bik — 10,0 £ 1,3 poky). OCHOBHy rpyny noginunu Ha
nigrpynu: 1 — 17 XBOpUX Ha rocTpun NienoHedpuT; 2 — 21 NaLieHT i3 XPOHIYHUM nienoHedputoMm; 3 — 16 AiTel, XBopux Ha
rocTpuit LmcTuT; 4 — 10 ocib i3 HeYTOYHEHUMU IHEDEKLIAMM CEHOBMAINBHOI cucTeMu. KOHTporbHy rpyny cknamu 20 yMOBHO
300pOBYX AiTen. BMIiCT kaTeniunamnHy, rencuamHy Ta naktogepuHy B CMpOBATLi KPOBI MaLlieHTiB, 3any4eHnX Y AOCTIMKEHHS,
BMBYaN METOLOM iMyHOEPMEHTHOTO aHari3y 3a 4OMOMOro KOMEPLIHUX HabopiB.

Pe3ynraTti. BUHUKHEHHS! IHGhEKLLiI CEHOBMAINBHOI CUCTEMM CYMPOBOAKYBAIOCS CTATUCTUYHO 3HAYYLLMM 36iMbLLIEHHSM BMICTY
kareniyuanHy (p < 0,05). HaneuLmin piseHb CPOBATKOBOIO KaTeniLmanHy 3apeecTpysanu B fiteit nepLuoi (p < 0,05) i TpeTboi
niarpyn (p < 0,05). Y ABox iHwwx nigrpynax piseHb LL-37 MaB nuile TeHaeHUito 4o 3pocTanHs (p > 0,05). PiBeHb rencugmHy
B OCHOBHII rpyni AOCNIIKEHHS CTAaTUCTUYHO HIMKYMIA 3@ NMOKa3HMK KOHTPOIbHOI rpymu (p < 0,05).

P03BUTOK XpOHIYHOTO NIENOHEMPUTY Ta FOCTPOTO LMCTUTY BUSHAYANN Ha THi CTaTUCTUYHO 3HAYYLLIOMO 3HUKEHHS! PIBHSA rencuanHy
B2,5Ta 1,7 pasa(p<0,01ip <0,05 BignosigHo). PiBeHb nakToepunHy B CMpOBATLi KPOBI AiTEN 3 OCHOBHOI rpynu BignoBinas
nokasHWkam rpynum koHTponto (p > 0,05), ane BUABUNM CTAaTUCTUYHO 3HAYYLLE 3HWKEHHS PIBHSA CMPOBATKOBOTO MaKTO(epuHy
B Miarpyni 4iten, XBopux Ha HeyTo4HeHI iHdekuii cevoBmainbHoi cuctemu (p < 0,05).

BcTaHoBMnM B3aEMO3B'A30K MiX PIBHAMM rencuanHy Ta naktoepuHy B nigrpynax o6cTexeHnx aiteit. Bussunm yitky npamy
3anexHICTb y nigrpyni A4itew i3 AiarHOCTOBaHNM XPOHIYHUM nienoHedputom (r = 0,58, p < 0,01).

BucHoBku. KoxHili HO30moriuHiA hopMi iHeKLii ce40BMBIgHMX LUNSXIB NpUTaMaHHa CBOSt KOHADIrypaLlist BMICTY aHTUMIKpOb-
HUX nenTuaiB. AHania B3aeMO3B'si3ky MiX rencuanHOM i NakToepuHoOM, TO6TO aHTUMIKPODHUMM NenTuaamu, WO 0OMEXyYHTb
[OCTYN NaToreHiB 4O CMPOBATKOBOrO 3as1i3a, BKa3ye Ha CMHXPOHI3aLi0 3aXMCHUX MEXaHi3MiB OpraHiamy, CnpsiMoBaHy Ha
enimiHaLito 36yaHuMKa.
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The problem of urinary tract infections (UTIs) in children,
despite the progressive development of science, remains
relevant. Among the bacterial diseases of pediatric pa-
tients, UTIs occupy a leading position [5] and, according to
data [4], accounts for 5 % to 14 % of all visits to the pedi-
atrician and has a clear gender orientation. Thus, in girls,
inflammation of the urinary system is more common and
is up to 7 years — 7.8 %, and up to 16 years — 11.3 %,
while in boys — 1.7 % and 3.6 %, respectively. The high
frequency of recurrences, which is 30-50 %, causes some
embarrassment [13].

Usually, the recurrent episode of the disease is
caused by the same strain of the bacterium as the pri-
mary, i. e. pathogenic microorganism persists in the host,
despite etiotropic therapy [14]. Combined with rapidly
increasing antibiotic resistance, a significant problem in
the treatment of infection in the future is growing, which
encourages the search for alternative treatments and/or
protection of the body.

The innate immune system plays an important role in
protecting the urinary tract from infections, both directly
and by activating the adaptive immune system. Compared
to the adaptive, the innate immune system has a faster
response to the penetration of microbial agents [5]. Local
defense mechanisms such as the bladder wall and uro-
epithelium are also important in limiting the attachment
and penetration of pathogens [13].

Antimicrobial peptides (AMPs) are a significant com-
ponent of the innate immune system, produced by im-
mune cells and expressed by epithelial cells throughout
the body. These are short, positively charged oligopep-
tides that have a variety of structures and functions [2].
They provide instant protection due to their antimicrobial
activity against a wide range of pathogens, as well as
promote immunomodulation or alternative effects on
the pathogens [14]. Although AMPs are quite common
in the human body, they are quite limited in the urinary
tract and the kidneys. Spencer J. D. et al. (2013) in their
work indicates that the antimicrobial peptides described
in the urinary tract include defensins, cathelicidin (LL-
37), hepcidin and ribonuclease 7 as well as proteins
that have antimicrobial properties — Tamma—Horsfall
protein, lactoferrin and a leukocyte secretory protein-
ase inhibitor. Bacteria, in turn, have already developed
mechanisms to counteract the antimicrobial effect of
endogenous antibiotics, but resistance to these AMPs
is still ineffective [14].

All of the above was the motive that prompted us to
conduct this study.

Aim

To study the content of antimicrobial peptides in the se-
rum of children with urinary tract infections depending
on the clinical form of the disease and to establish their

pathogenetic role in the development of various clinical
forms of pathology.

Materials and methods

Our study included 84 children aged 6 to 14 years (mean
age 10.0 + 1.3), who were hospitalized in the Zaporizhzhia

ISSN 2306-8027  http://pat.zsmu.edu.ua

Regional Children’s Clinical Hospital during 2018-2020.
The main study group consisted of 64 children with
primary urinary tract infections. Patients with urinary
tract abnormalities, as well as patients who started an-
tibacterial therapy before the study, were excluded from
the study. The division of children into groups took place
in accordance with the classification and taking into ac-
count the criteria for the diagnosis of UTI in accordance
with EUA guidelines, 2021 (level of evidence 1, 2) [8] and
in accordance with the order of the Ministry of Health of
Ukraine No. 627 from 03.11.2008 [18].

The main group (children) was divided into four
subgroups: the first included 17 children with acute
pyelonephritis, the second — 21 patients with chronic
pyelonephritis, the third — 16 patients with acute cystitis,
the fourth — 10 patients with urinary tract infections un-
specified. The control group included 20 relatively healthy
children, representative by sex and age, without signs of
inflammation of the urinary system.

The study of the content of cathelicidin, hepcidin and
lactoferrin in the serum of patients included in the study
was performed by enzyme-linked immunosorbent assay
(ELISA) using commercial kits Hycult Biotech, LL-37,
Human, ELISA (Netherlands), Hepcidin-25 (human)
(H — 8r, pl) Enzyme Immunoassay Kit: Extraction Free,
(USA) and Human LTF/LF (Lactoferrin) ELISA Kit, Elab-
science, (USA), respectively. The studies were conducted
on the basis of the Training Medical and Laboratory Center
of the Zaporizhzhia State Medical University (the Head is
professor A. V. Abramov).

The obtained results were processed by the
method of variation statistics using statistical pack-
ages EXCEL and Statistica 13.0 (StatSoftinc., No.
JPZ8041382130ARCN10-J). The method of correlation
analysis with the calculation of Spearman’s rank cor-
relation coefficient was applied. The non-parametric
Mann-Whitney test (U) was used to assess differences
in performance. Differences were considered significant
atP <0.05.

All human studies complied with the ethical standards
of the Institutional and National Research Committee
and the 1964 Declaration of Helsinki and its subsequent
amendments or comparable ethical standards. Informed
consent was obtained from all individual participants
included in the study. A complete set of data on children,
their parents and physicians confirming the results of
this study was not publicly available due to limited initial
ethics approvals.

Results

The results of the study, which consisted in determining
the levels of cathelicidin, hepcidin and lactoferrin in the se-
rum of children with urinary tract infections depending on
the form of the disease, are shown in Table 1.

As can be seen from the data shown in Table 1,
the development of urinary tract infection was accompa-
nied by a statistically significant increase in the content
of cathelicidin (P < 0.05) in the serum of the patients
under our supervision. At the same time, our attention
was drawn to the rather high coefficient of variability of
the indicator studied in the main group, which indicated
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Table 1. The content of LL-37, hepcidin and lactoferrin in the serum of the children with urinary tract infections who were under observation

OpwuriHaAbHI AOCAIAKEHHSA

Indicator, units of Control group, Main group, Subgroup 1, Subgroup 2, Subgroup 3, Subgroup 4,
measurement n=20 n =64 =17 n=21 =16 =10

LL-37, ng/ml 1.34 (1.18; 1.66) 1.65 (1.33; 2.03)"
oV, % 8.3 437

Hepcidin, ng/ml 17.3(7.4;23.4) 11.3 (5.5; 21.0)*
oV, % 62.7 80.9
Lactoferrin, ng/ml 10.93 (8.90; 11.4) 9.1 (6.5; 11.6)
oV, % 20.4 408

1.84 (1.52; 2.35)" 1.58 (1.31; 1.90) 1.9 (1.35; 2.19)*
16.2 (7.6; 22.4) 6.8 (3.0; 12.7)™* 9.9 (5.3; 16.4)"
9.7 (6.8; 11.9) 10.3 (7.7, 11.2) 8.6 (6.3; 11.7)

*: P < 0.05, the significance of the difference compared to the control group; **: P < 0.01, the significance of the difference compared to the control group.

the heterogeneity of the group. In our opinion, this was
primarily due to the different location of the lesion and
the duration of the process. Therefore, further analysis
of the content of cathelicidin in the serum was performed
taking into account the clinical form of the disease. As can
be seen from the data in Table 1, the highest level of se-
rum cathelicidin was registered in children of the first and
third subgroups, i. e. in children with acute pyelonephritis
(P < 0.05) and acute cystitis (P < 0.05). In the other two
subgroups, the level of LL-37 had only a trend towards
increasing (P > 0.05).

Another picture was found in the study of the level
of hepcidin in the serum of children with inflammatory
diseases of the urinary system. As can be seen from Ta-
ble 1, the level of hepcidin in the main group of the study
was statistically lower than in the control group (P < 0.05),
which according to O. E. Abaturov et al. (2018) is associ-
ated with a high risk of infection. Against this background,
high indicators of the coefficient of variability attracted
attention — a feature that was studied in the main group
and, in contrast to the previous indicator, in the control
group. The discovered fact emphasized the role of hep-
cidin in many processes in the body and its significant
biological role. Accordingly, we analyzed its content in
the serum of children taking into account the clinical form
of UTI, and found a fundamentally different picture. We
found a downward trend in the indicator studied. Thus,
the development of chronic pyelonephritis and acute
cystitis occurred against the background of a statistically
significant decrease in hepcidin levels by 2.5 and 1.7
times (P < 0.01 and P < 0.05, respectively). In the other
two subgroups, the level of the specified antimicrobial
peptide in the serum of children under our supervision did
not differ significantly from the control group.

The next step in our work was to analyze the data
obtained on the content of lactoferrin in the serum of
children who were included in the study. As can be
seen from Table 1, the level of lactoferrin in the serum
of children who were included in the general group was
within the control group figures (P > 0.05). However,
the coefficient of variability indicated certain heterogeneity
of the group. The analysis of lactoferrin content taking
into account the clinical form of the pathology revealed
that this was due to a statistically significant decrease in
the level of serum lactoferrin in a subgroup of children
with unspecified UTls (P < 0.05).

Then we determined the relationship between hep-
cidin and lactoferrin levels in the subgroups of children
studied. The analysis of the relationship between these
AMPs showed its absence in the first subgroup of children
(r=0.13, P>0.05), the presence of inverse interdepend-
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ence, although weak, in the third and fourth subgroups
(r=-0.38,P <0.05and r=-0.37, P < 0.05, respectively)
and the presence of a clear direct relationship in a sub-
group of children diagnosed with chronic pyelonephritis
(r=0.58, P <0.01).

Discussion

Antimicrobial peptides occupy a leading position in
the chain of non-specific mechanisms of the innate im-
mune system. It has been proven that some AMPs have
a level of antibacterial activity that exceeds antibacterial
drugs due to instantaneous synthesis in response to
pathogen expansion and a wide range of action [9].
Therefore, research aimed at studying AMP is relevant
and promising in the areas of disclosure of pathogenetic
mechanisms of infectious pathology and the development
of new therapeutic measures.

The study emphasized that the development of bac-
terial inflammatory processes in the urinary tract occurs
against the background of different changes in the content
of AMP in the serum of sick children.

The world literature in most sources describes a
significant increase in the level of cathelicidin in the se-
rum of the patients with urinary tract infections [3,10,12].
Thus, according to |. H. Babikir et al. (2018), the highest
level of cathelicidin was observed in the patients with
upper UTI (i. e. pyelonephritis). The data of our work
also confirm this. We found that the development of
acute inflammatory processes in the urinary tract, pri-
marily topically localized, leads to a significant increase
in the level of LL-37. The growth pattern of LL-37 is
aimed at inactivating the bacterial agent. Today, this
peptide is considered the main biologically active anti-
microbial peptide, especially if we take into account its
direct microbicidal, immunomodulatory and antibiofilm
activity [1]. The antibiotic activity of LL-37 is indicated
by J. Krahulec et al. (2010), Y. Kai-Larsen et al. (2010).
The authors showed that LL-37 has an inhibitory effect
on E. coli biofilms due to the interaction of AMP with
CsgA — the main subunit of fimbriae. Due to the binding
of LL-37 to monomeric CsgA AMP inhibits polymerization
and, consequently, reduces the formation of biofilms [10].

Patients with unspecified urinary tract infection and
chronic pyelonephritis did not increase its content, which is
possible, and was a factor in promoting the transformation
and chronicity of the process. In favor of this assumption,
it is evidenced by the knowledge that an important effect
of LL-37 is antibiofilm activity [1], which is a factor that
prevents chronicity. However, this conclusion needs
further study.
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Hepcidin is a small peptide belonging to the defensin
family, also known as hepatic antimicrobial peptide-1 (LEAP-
1), produced in the liver and excreted into the urine. [16].
Despite the fact that the liver is the main site of synthesis of
hepcidin [7], its expression should not be underestimated in
peripheral organs, and especially in the kidneys. Daher R. et
al. (2019) in their in vitro study confirmed the bacteriostatic
activity of renal hepcidin against uropathogenic Escherichia
coli. Also, the authors found that uropathogenic E. coli has
areversible effect on renal hepcidin and weakens its effect.
Based on the above data and in accordance with our results,
we can assume that the lack of increase in the level of hep-
cidin or its quantitative insufficiency is a leading factor that
allows to start a bacterial inflammatory process in the urinary
tract. This assumption is supported by the knowledge that
hepcidin has a broad-spectrum antimicrobial action and
plays an important role in iron homeostasis. Thus, R. Daher,
Z. Karim (2017) in their work showed that hepcidin not only
has a direct bacteriostatic effect on uropathogenic E. coli,
but also effectively stimulates several host kidney protection
systems due to the fact that it promotes the mobilization of
iron and its accumulation including in the epithelial cells of
the kidneys [6]. Against this background, insufficient activity
of the specified AMP or its quantitative insufficiency leads to
free access to serum iron of pathogens that use iron for life
and reproduction, and ultimately contributed to the develop-
ment and chronicity of UTIs. At the same time, J. Yan et al.
(2019)in their work describes the increased level of hepcidin
in the serum of children with UTls, but it should be noted
that the average age of patients in this study did not exceed
3 years, whereas in our study it was 10.0 + 1.3 years [17].

Lactoferrin, like hepcidin, is a protein that is involved
in limiting the availability of iron by chelation. It is a pro-
tective AMP (glycoprotein), which is an important part
of the innate protection of the host, which demonstrates
antimicrobial, anti-inflammatory, antioxidant and immu-
nomodulatory properties [15]. Lactoferrin has a direct
antimicrobial effect due to damage to the membrane of
pathogenic cells, and also affects the growth of bacteria
by eliminating iron from free access for bacterial path-
ogens [16]. Against the background of the above, we
observed no statistically significant changes in the serum
of children with UTIs, except for one subgroup, i. e. in
children diagnosed with unspecified UTls, where we
observed a statistically significant decrease in its content.
Thus, the development of both acute and chronic inflam-
matory bacterial process in the urinary tract in the most
groups of children under our supervision, occurred
against the background of the intact of the specified
antimicrobial peptide. Therefore, we observed a lack
of activation of the body’s protective response aimed
at reducing access to ferric iron, which is necessary for
pathogens to live and reproduce. In addition, D. Kell et
al. (2020) in his work describes that lactoferrin under
certain conditions can be used by bacteria in order to
obtain ferric iron from it [11].

Given that hepcidin and lactoferrin are the proteins
involved in iron restriction, we decided to determine
the relationship between hepcidin and lactoferrin levels
in the subgroups of children studied. Thus, according to
the results of the comparisons, it is possible to say that
each nosological form of UTIs has its own configuration
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of antimicrobial peptides, but the general feature is
the lack of reaction to increase the synthesis of certain
AMP, or its inhibition, which obviously serves as a basis
for pathology.

Conclusions

1. Each nosological form of urinary tract infection
has its own configuration of antimicrobial peptides, but
the general feature is the lack of response to increase
the synthesis of certain AMP, or its inhibition, which, appar-
ently, is a certain basis for the development of pathology.

2. The analysis of the relationship between hepcidin
and lactoferrin, i. e. antimicrobial peptides that limit the ac-
cess of pathogens to serum iron, showed its absence in
children with acute pyelonephritis (r = 0.13, P > 0.05),
the presence of a weak inverse relationship in children
with acute cystitis and unspecified urinary tract infection
(r=-0.38,P<0.05and r=-0.37, P < 0.05, respectively),
and clear direct relationship in children diagnosed with
chronic pyelonephritis (r = 0.58, P < 0.01), which indicates
the synchronization of the body’s defense mechanisms,
aimed at eliminating the pathogen.

Prospects for further research. It should be noted
that the study needs further follow-up to obtain additional
data on the functioning of the mechanisms of the innate
immune system in children with urinary tract infections
and the identification of the factors that contribute to
the chronicity of the pathology.
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The aim of this review was to analyse the scientific literature data on matrix metallopeptidase 9 and to analyse the available
information on its prognostic value as a marker of negative outcome in the short- and long-term prognosis in patients with
acute coronary syndrome.

Materials and methods. In our study was used a recursive literature search strategy at PubMed. The following criteria for
inclusion in the analysis were defined — a prospective study in patients with acute coronary syndrome that had data on the ef-
fect of MMP-9 levels on short-term and/or long-term outcomes, including mortality and major adverse cardiovascular events.
Review articles, clinical cases, animal studies, and studies with insignificant statistical data were not included in the analysis.
The depth of the initial search was set at 15 years with a search for similar articles in citations. We selected 5 studies for
meta-analysis. Meta-Essentials 1.5 was used for the analysis. Odds ratio and 95 % confidence interval were calculated using
the Haenszel method. The association between MMP-9 levels and short-term and long-term outcomes (mortality and major
adverse CV events) was determined. The statistically significant level was defined as P < 0.05.

Results. The analysis showed no significant association between the level of MMP-9 and the outcome (OR = 1.39; 95 %
Cl=0.25-7.79; P = 0.595; 12 = 78 %).

Conclusions. Matrix metallopeptidase 9 is a promising marker for further investigation of its predictive strength of outcome.
Despite the opposite results of single studies and no significant association of MMP-9 with outcome further research on this
issue is a promising direction.

MatpuuHa meTtanonentupaasa 9 i nporHo3yBaHHA pesyAbTaTiB
Yy nauieHTiB i3 rocTpUM KOpOHapHUM CUHAPOMOM

A. 0. binbueHko, I. P. BuluHeBcbka, . B. TianboBa, M. 1. Konuus

MeTa po60oTu — aHani3 BifOMOCTEN HayKOBOI NiTepaTypy Npo MaTpuyHy Metanonentuaasy 9 (MMM-9) ta iHdopmaii npo ii
MPOrHOCTUYHY LIHHICTb SIK MapKkepa HeraTMBHOIO pesynbsraTy B KOPOTKOCTPOKOBOMY Ta BigdaneHOMy NporHo3i B NaLieHTIB i3
FOCTPUM KOPOHAPHUM CYHAPOMOM.

Matepianu Ta MmeToau. Bukopuctanu pekypcuBHy cTparterito noLuyky BigomocTen y dhaxosii nitepatypi B PubMed. B aHanis
BKITHOY@NW NPOCNEKTVBHI AOCAIMKEHHS 32 y4aCTHO NaLEHTIB i3 FOCTPYUM KOPOHaPHUM CYHZAPOMOM, e Bynu BigoMOoCTi Npo BNnvB
piBHs MMI-9 Ha KOPOTKOCTPOKOBUIA Ta/abo BinAaneHuii pesyrnsTar, BKIoHakum CMEPTHICTb i NPOBIAHI HECNPUSTIIMBI CepLEBO-CY-
AnHHi nogii. Ornagosi CTaTTi, KNiHiYHi BUNaaku, JOCTIQKEHHS Ha TBapuHaXx i poboTH 3 HE3HAYYLLIMM CTATUCTUHHUMM JaHUMK B
aHani3 He 3anyyanu. MMnbrHa NepBUHHOIO NOLLYKY — Ha PiBHI 15 POKIB i3 NOLLYKOM CXOXWX CTaTel i3 LMTyBaHHs. [ins meTaaHanisy
obpanu 5 gocnimkeb. Mig yac aHanisy BukopucToByBanu nporpamy Meta-Essentials 1.5. BigHowueHHs WwaHciB i 95 % [osipyuii
iHTEpBan po3paxoByBasn METOLOM XaeHcuens. BuaHayanu acouiaito Mix pisHem MMI-9 i kopoTKOCTPOKOBUMY, BifAaneHuMn
Hacnigkamm (CMepTHICTb i FONIOBHI HECMPUATAMBI CEPLIEBO-CYAMHHI nogji). CTaTUCTUYHO 3HavyLLmi piBeHb — p < 0,05.

PesynkraTtn. AHania He BUSIBUB BiporigHOro 38’s3ky Mix pisHem MMI-9 i pesynsratom (OR = 1,39; 95 % Cl = 0,25-7,79;
p =0,595; 12 =78 %).

BucHoBku. MatpuyHa meTanonentugasa 9 — nepcnekTMBHUIA MapKep ANs NPOLOBXEHHS! BUBYEHHS IOr0 NMPOTrHOCTUYHOI
CWIW LLIOAO NPOTHO3Y pesyrnkTary. Hessaxatoun Ha NpoTUREXHI pesyrnbTaTii NOOAUHOKWX AOCTILKEHb i BiCYTHICTb 3HAYYLLOTO
38'a3ky MMT1-9 i pesynbrary, nepCnekTUBHAMMW € HACTYMHI AOCTIIKEHHS B LbOMY HaNpsimi.

Matrix metallopeptidase 9 (MMP-9) review. Coronary
artery disease (CAD) is a disease depending on several
factors and characterized by a high mortality rate all over
the world. The main cause of CAD is atherosclerosis
that is following by plaque formation in the endothelium
of arteries [1]. In cardiovascular diseases, alterations in
the breakdown and regeneration of the extracellular matrix
(ECM) take place due to instability of the arterial wall
secondary to the injury seen in this type of disease [2].
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ECM plays a very important supporting role for organs
and tissues, it also participates in controlling the cell cycle
and cell motility, surveillance of cells, and its apoptosis, as
well as the dealing out growth factors, acts as a local store
for them, capable to integrate multiple signals into cells. The
extracellular matrix regulates a cell's dynamic behavior. The
ECM is made up of proteoglycans; glycosaminoglycans;
structural proteins, such as collagen and elastin; cell
adhesion molecules, such as fibronectin and laminin,
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integrins, cadherins; and proteases called matrix
metalloproteases (MMPs) [3,4]. Matrix metalloproteinase
(MMP) is a proteolytic enzyme that has been identified in
normal tissues as well as it has been expressed in human
disease. Myocardium is one of the sites of MMP expression
and is likely to contribute to ECM changes and myocardial
remodelling, vascular atherosclerotic plaques instability and
its future rupture. MMPs are a family of protease enzymes.
At present, the MMP family itself includes 28 members [5].

Based on their sub-cellular distribution and specificity
for components of the ECM, the MMPs are divided
into membrane-type matrix metalloproteases (MT-
MMPs), collagenases, gelatinases, stromelysins, and
matrilysins. Collagenases (MMP-1, MMP-8, MMP-13,
and MMP-18) degrade triple-helical fibrillar collagen,
which is fundamental in bone and ligaments. Gelatinases
(MMP-2 and MMP-9) are involved in different cellular
process including angiogenesis and neurogenesis;
these proteases alter the molecules of the basal lamina,
subsequently leading to cell death. Stromelysins (MMP-
3, MMP-10, and MMP-11) are small proteases that
degrade segments of the ECM. Matrilysins (MMP-7 and
MMP-26) process cell surface molecules and digest ECM
components. MT-MMPs have collagenolytic activity and
may activate some proteases and components of the cell
surface [3,4,6].

All MMPs share the following functional features
[7]: they degrade the ECM component; almost all of
them are secreted in a latent proform and need to be
activated for their proteolytic activity; they contain zinc
at their active site; they require calcium for their stability;
they function at neutral pH; and they are inhibited by
specific tissue inhibitors of metalloproteinases (TIMPs).
They are expressed at low level in normal adult tissue
turnovers such as reproduction, development, tissue
repair, or immune response and are upregulated
during pathological processes including inflammation,
autoimmune diseases, neurogenerative disorders, tumor
invasion and metastasis, and heart injury [8]. One of
the MMP family member, MMP-9, also known gelatinase
B, bearing the ability to degrade type IV collagen and
elastin, the principal components in the arterial vessel
wall, is primarily an inducible enzyme and is involved in
inflammatory process, is a widely investigated member
of the MMP family [9]. In addition, MMP-9 has an
O-glycosylated domain and three fibronectin repeats
(MMP-2 also has fibronectin repeats). These structural
domains form an inactive 92kDa pro-MMP-9 or an active
82kDa MMP-9. MMP-9 also exists in a third form as a
65kDa protein that lacks the carboxyterminal hemopexin
domain and amino terminal propeptide [10-12].

Abnormalities of MMPs production and activity
have been shown to be involved in several vascular
diseases in many previous studies [9]. In the past few
decades, growing evidence from basic and clinical
studies have demonstrated the important role of MMPs in
the progression of left ventricular dimension, remodelling
and mortality following AMI [13]. MMP-9, has been shown
toinvolve in the pathogenesis of cardiovascular diseases.
Furthermore, MMP-9 SNP rs3918242 and circulating
MMP-9 level are associated with CAD progression and
myocardial infarction, arterial wall stiffness and high
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mortality in patients with CAD, while the mechanisms are
not completely clear [14].

MMP-9 in patients with acute coronary syndrome
(ACS). MMP-9is involved in the immune response and is
important in vascular inflammation and the development
of atherosclerosis and acute coronary syndrome [15-19].
As authors say, during stress endothelial cells expose an
increase in MMP-9 expression and activity. Afterwards, it
contributes the degradation of extracellular matrix what
could intensify an infiltration of inflammatory cell. As
shown histopathological studies, MMP-9 was primarily
spread in the regions of carotid atherosclerotic plaques
[20] which includes inflammatory cells [21,22].

It was described that MMP-9, despite of infiltration
of monocyte/macrophages inside lesions, does not
affect the fatty streak size [23]. MMP-9 participate in a
promotion in the vascular smooth muscle cells (VSMCs)
migration. As known, VSMCs can produce vascular
endothelial growth factor (VEGF), which takes a crucial
part in neovascularization [22,24].

Others reported that MMP-9 play an important role in
protection of plaque in instability due to an enlargement
of collagen deposit after overexpression of pro-MMP-9 in
macrophages [25]. Also, as a result of the loss of MMP-9
smooth muscle cells (SMC) volume decreases, area of
plaque and macrophage infiltration growth [26].

Early increasing of MMP-9 level is associated with
the extensiveness of left ventricular remodeling and
circulating leukocytes levels [27]. Another study has
shown increased serum levels of MMP-9 in patients with
coronary artery disease (CAD) and proposed that CAD
could conduct to 1562CG transformation of MMP-9 gene
into genetic polymorphism, in consequence it contributes
to remodeling of arteries and expanding unstable
atherosclerotic plaques [28]. Additionally, deprivation of
MMP-9 can avoid aortic dilatation and abdominal aortic
aneurysms formation [29]. The loss of MMP-9 can also
decrease levels of C-reactive protein in atherosclerotic
plaques of aorta, pointing out that shortage of MMP-9 can
influence on stabilization of plaques due to suppression
of their inflammation [30]. Montero et al. suggested that
local and systemic CRP-associated MMP activation can
be a link between inflammation and plaque vulnerability
[31]. Gough et al. showed that expression of MMP-9
in macrophages in vitro significantly enhances elastin
degradation and causes significant destruction of plaques
when overexpressed by macrophages in apoE-/-mice in
vivo [32].

Aim

The aim of this review was to analyze the scientific lite-
rature data on matrix metallopeptidase 9 and to analyse
the available information on its prognostic value as a

marker of negative outcome in the short- and long-term
prognosis in patients with acute coronary syndrome.

Materials and methods

We carried out a comprehensive systematic literature
search in PubMed for Relevant Research using
the following keywords “Matrix metalloproteinase 9”,
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Review

Initial search (1172 articles)

!

Articles selected (46 articles)

!

Abstracts screened for relevance (31 article removed)

!

Full-text articles received and analysed (15 articles)
Articles with insufficient data removed (10 articles)

!

Studies included in meta-analysis (5 articles)

Fig. 1. Article analysis process.

Table 1. Study characteristics

Study Name Study Country | Age Cohort | Follow-up
design period

Zhu J. J. etal. [33]
Somuncu M. U. et al. [34]
Wang K. F. et al. [35]
Kobayashi N. et al. [36]

Apple F. S. et al. [37]

prospective
study
prospective
study
prospective
study

prospective
study

prospective
study

China
Turkey
Taiwan
Japan

us

398.2 ng/ml
56  12.92ng/ml 204
63 1.1 ng/ml 96
65  65.5ng/ml 249
57  233.7ng/ml 457

14 days
2 years
43112
months

2 years

4 months

Table 2. Forest plot of the relationship between MMP-9 level and outcome in patients

with ACS

Weights
0% 10% 20%

m Study name Odds Ratio | Cl Lower limit | Cl Upper limit m

Somuncu M. U. et al.
(2020)

2 Wang K. F. et al.
(2013)

3 Kobayashi N. et al.
(2016)

4 Apple F. S. et al.
(2007)

5 Zhu J. J. etal.
(2017)

| Jcomineagetsee || |

Odds Ratio

CI Lower limit

CI Upper limit

Pl Lower limit

Z-value

One-tailed P-value
Two-tailed P-value
Number of incl. subjects
Number of incl. studies

30 %

50.00 60.00

Effect Size
0.00 10.00 20.00 30.00 40.00
18
2w
3
4 re—i
5 ———
6 H—

0.34

0.39

6.04

1.82

5.92

0.10

0.16

1.90

1.39
0.25
7.79
0.03
0.53
0.297
0.595
1161
5

1.1

0.99

48.96

5.31

18.43

20.63 %

22.42 %

14.59 %

21.38 %

20.98 %
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“‘MMP-9”, “ACS”, “acute coronary syndrome”, “STEMI”,
and “Outcome”. Any country or language restriction was
in our search. Moreover, we used manual searching of
references for complementary relevant articles.

The following criteria for inclusion in the analysis
were defined — a prospective study in patients with ACS
that had data on the effect of MMP-9 levels on short-term
and/or long-term outcomes, including mortality and major
adverse CV events. Review articles, clinical cases, animal
studies, and studies with insignificant statistical data were
not included in the analysis (Table 3).

This meta-analysis was performed using Meta-
Essentials 1.5 (Creative Commons Attribution-
NonCommercial-ShareAlike 4.0 International License).

Odds ratio and 95 % confidence interval were
calculated using the Haenszel method. The association
between MMP-9 levels and short-term and long-term
outcomes (mortality and major adverse CV events) was
determined. The statistically significant level was defined
as P <0.05.

Results

After a systematic analysis of 1172 articles, 46 articles
were selected for further analysis, of which 15 articles
were selected for detailed study. Of these, 10 articles
were excluded due to the impossibility of using the data
for further analysis. 5 articles were selected for meta-
analysis (Fig. 1).

Our meta-analysis included 5 cohorts with a total
number of 1161 patients with ACS. The studies were
carried out between 2007 and 2020. All the studies were
prospective and were carried out in different countries.
Due to the lack of generally accepted referral values of
the MMP-9 level, cut-off points vary from 1.1 ng/ml to
398.2 ng/ml. All selected studies are presented in Table 1.

Association between High MMP-9 level and poor
outcome in patients with ACS. The analysis showed no
significant association between the level of MMP-9 and
the outcome (OR = 1.39; 95 % CI =0.25-7.79; P = 0.595;
12 =78 %) (Table 2).

Publication bias. The funnel plot of the association of
MMP-9 poor outcome in patients with ACS symmetrical on
inspection, suggesting low risk of publication bias (Fig. 2).

Excluded studies with sufficient data. Table 3
provides systematic information on studies that could
not be included in our meta-analysis due to the lack of
accurate data or an incompatible type of analysis.

Discussion

As we know, MMP-9 has shown some effectiveness
as an ACS marker alone [38,49,50] and as part of
multimarket discriminative model [51]. As for short- and
long-term prognosis, however, research data diverge
and show both positive and negative results, which may
indicate the impact of other factors that may have been
overlooked. As shown by A. Dominguez-Rodriguez,
the level of MMP-9 in patients with diabetes mellitus was
significantly higher than in patients with ACS alone. As we
know, the development of T2DM leads to the activation
of systemic inflammation and vascular damage, which is
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Table 3. Excluded significant studies

Ornaam

Study name Study design Folowupperiod |Oueome |

Lahdentausta L. et al. [38] prospective study 343

Opstad T. B. et al. [39] prospective study 243
El-Aziz T.A. A. et al. [40] prospective study 184
Hamed G. M. and Fattah M. F. A. prospective study 120
(41]

Tan J. et al. [42,43] prospective study 228
Dhillon O. S. et al. [44] prospective study 1024
Brligger-Andersen T. et al. [45] prospective study 298
Giansante C. et al. [46] prospective study 100
Dominguez-Rodriguez A. et al. [47]  prospective study 120
Jordakieva G. et al. [48] prospective study 120

6 years

1 year
6 months

6 months

3 years

134-1059 days

18-45 months

4-15 days

in-hospital
observation

30 days

Authors observed 343 post-ACS patient for 6 years. MMP-9 was a significant
predictor of fatal events (HR 2.88 (1.32-6.27), P = 0.025, Q4 vs. Q1) but not non-
fatal events and MACE (HR 4.15 (1.87-9.23), P = 0.006).

Authors observed a non-significant MMP-9 level increase in patient with events
during their 1-year follow-up period.

MMP-9 was an independent risk factor for mortality but not morbidity during 6
months follow-up

Authors conducted a 6-month follow-up of 120 subjects, of whom 75 had ACS.
After performing ROC analysis, they determined the best cut-off level of MMP-9
for the outcome prediction at 4700 pg/ml.

Logistic regression did not show MMP-9 as an independent predictor of mortality.

Authors observed 1024 patients with AMI for an average of 519 days. The

Cox analysis carried out by the authors did not show a significant relationship
between the level of MMP-9 and all-cause mortality (unvariative — HR 1.02, 95
% ClI (0.68-1.51), P = 0.407, multivariative — HR 1.18, 95 % CI (0.76-1.82), P =
0.47).

Authors observed 298 patients with acute MI. MMP-9 showed no statistical
significance in predicting outcome over 45 months (HR 0.78, SD 95 %, ClI
(0.39-1.53), P = 0.461).

Authors observed 40 patients with ACS, 40 patients with CSA and 20 healthy
participants for an average of 6 days. ROC analysis showed no statistically
significant difference in clinical outcome.

Authors observed 72 patients with STEMI and 48 patients with STEMI and
T2DM. Multivariate analysis showed that elevated MMP-9 levels were associated
with increased in-hospital mortality (OR 2.10, 95 % CI (1.80-2.60), P = 0.006)
and cardiogenic shock (OR 2.30, 95 % CI (1.90-2.80), P < 0.0001). Moreover,
MMP-9 levels were significantly higher in patients with STEMI and diabetes.

Authors showed that in 30-day period survivors had a significantly lower MMP-9
level than deceased patients (OR 1.67, SD 95 %, CI (1.10-2.53), P = 0.016).
Moreover, MMP-9 was independent predictor for 30-day survival in patient with
cardiac disease only (P = 0.002).

manifested by the release of pro-inflammatory markers,
including MMP-9 [52]. A recent study has shown an
increase in the concentration of MMP-2 and MMP-9 in
patients with type 1 and type 2 diabetes, especially with
the development of renal injury [53]. Moreover, the intake
of glucose by healthy volunteers also leads to an increase
in the expression of the MMP-2, MMP-9, and TF genes
[54]. Peng Z. et al. [55] showed that selective inhibitor
MMP-9(R)-ND-336 accelerates wound healing in infected
diabetic mice. The effect of renal injury on MMP-9 levels in
these studies also cannot be completely ruled out, since
an increased level of active MMP-9 and MMP-9/TIMP-1
correlates with a decrease in renal function [56]. These
circumstances impose some restrictions on the use of this
marker as an independent predictor of patient survival
after ACS and require special attention to the study
design and also opens new horizons for further study of
this marker, not only as a marker for predicting survival
and mortality, but also as a potential therapeutic target.

Somuncu M. U. et al. [34] found a relationship for
the incidence of no-reflow in patients with high MMP-9
levels. Another study found that the level of MMP-9 in
the culprit coronary artery in AMI patients was significantly
higher in the no-reflow group than in the reflow group
[57]. Kuliczkowski W. et al. [58] also showed that patients
with high MMP-9 levels are more likely to experience
no-reflow, which is an independent factor in short-term
mortality in patients with ACS [59]. There are also known
studies proving the relationship between the occurrence
of ventricular remodeling and a high level of MMP-9 in
patients after ACS [60], which brings us to the potential
benefit of determining the level of MMP-9 as a predictor
of patient survival.
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Fig. 2. Funnel plot of the association of MMP-9 poor outcome in patients with ACS.

Also, when analyzing the data of the studies included

in this review, it is necessary to note the variety of
methods for analyzing the assessment of the prognosis,
the duration of observation and the absence of a
generally accepted reference value for MMP-9. These
circumstances do not allow to fully systematize the data
obtained by each author and come to a conclusion
regarding the predictive power of the outcome of this
biomarker. However, these circumstances pose new
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challenges and horizons to overcome in further research
on this topic.

Conclusions

MMP-9 is a promising marker for further investigation
of its predictive strength of outcome. Despite the opposite
results of single studies and no significant association of
MMP-9 with outcome further research on this issue is a
promising direction.

Study limitations

We encountered some significant limitations in performing this
analysis. First, due to the lack of MMP-9 cut-off reference values,
the values varied greatly, which leads us to a possible reason

for the lack of correlation in the results of the meta-analysis
performed. It is necessary to determine the cut-off value in future
research.

Secondly, there is an insufficient number of studies on this topic,
which would clearly distinguish between long-term and short-term
prognosis of cardiac events and mortality.

Thirdly, due to the small number of suitable studies, we could not
separate the data by observation time.
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XapuyBaHHA Ta paK: cyyacHi acneKT1 3p0poBoro cnocoby Xurta

(orasp AiTepatypm)
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Ornaam

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

F - octatouHe 3aTBEPAXEHHS CTaTTI

He3Baxatoun Ha iCTOTHI NOKPALLEHHS B CKPUHIHTY, JiarHOCTWL Ta TapreTHil Tepanii, pak 3anuiiaeTbes Apyrol NpoBigHo0
npuYnHoOL0 cMepTi B CBiTi. CTae Bce BinbLL 04eBMAHMM, LIO Ai€Ta Ta cnocid XUTTS BigirpatoTb BaxXMBY Porb Y PO3BUTKY Ta
nporpecyBaHHi paky. OTxe, pi3Hi giETUYHI KOMBIHALT MOXHA NPOMOHYBATM [NS 3HWXKEHHS PU3VKY paKy Ta AJ1st NOKPaLLEHHS!
BMSIMBY OCHOBHOI Tepanii. XapyyBaHHsl TiICHO NoB’'si3aHe 3 pakoM. KaHLeporeHn y xapyoBux npogdykTax, MakpoeneMeHTH,
MiKpoenemeHTm, sk-oT BiTamiHm A, C Ta D, XxapyoBi BonokHa, Mogynsuis Metaboniamy 4ieToto, Xxap4oBi J06aBKM 1 aHTUKaH-
LIeporeHn y NpoayKTax BryMBaloTb Ha PO3BUTOK paky.

Y uin cTatTi 3aiMcHUNM orNsaa AOCiMKeHb LLOAO 3B'A3KY MK Xap4yBaHHSAM i pakoM, a TakoX HaBeAEHO YWHHI AiETUYHI peko-
MeHaLji LWoAO 3HKEHHS IMOBIPHOCTi BUHWKHEHHS! paky.

MeTa poboTu — aHani3 BigomocTeii haxoBoi NiTepaTypu LLIOAO BNAMBY Pi3HAX PEXVMIB XapUyBaHHS B OHKOMOTYHUX XBOPUX.

BucHoBku. NpaBunbHUi pexuM xap4yBaHHS MOXE 3HU3UTU PU3NK BUHUKHEHHS OHKOMOTIYHMX 3aXBOPIOBaHb i MOKPaLLMTH
BMIMB NiKyBaHHS Ha 3aXBOPOBaHHS. KeToreHHa Ai€Ta KOpWUCHa B MOEAHAHHI 3i CTaHAAPTHOK Teparieto, OCKINbKM MoXe
MOCWIOBaT NPOTUNYXMMHHI €PEeKTH KNacu4Hoi XiMie- Ta MPOMEHEBOI Tepanii, XapakTepu3yeTbCs 3aranbHo 6e3nexoto
Ta XOPOLLOKO MEPEHOCHICTIO, @ TaKoX CrpuUsie NiABULLEHHIO SKOCTI XuUTTH. Cepea3eMHOMOpPChKa AieTa — 3aXMCHUIA dhakTop
MPOTY BUHWMKHEHHS paKy 3aBASKW @HTUOKCMAAHTHUM | NpOTU3anasibHUM BNAacTUBOCTAM CKaAoBMX NPOAYKTIB. MOnogyBaHHs
TaKOX € MOTEHLINHO eheKTUBHOI CTpaTerieto Ans iHAYKUIT AndepeHuianbHOT CTPECOCTINKOCTi PAKOBMX | HOPManbHUX KNiTUH
AK [JOMOBHEHHS 10 CTaHAAPTHOrO nikyBaHHs1. [MepeBaru BiTamiHiB y npodinakTuui Ta nikyBaHHi paky MOXyTb OyTW JOCATHYTI
BHACMIJOK BUKOPUCTaHHS! HOBWX CUITbHOZiOYMX aHAsOriB, a TakoX KOMGIHALLV BiTaMiHIB HA paHHiX CTagisx paky.

Nutrition and cancer: modern aspects of a healthy lifestyle (literature review)

0. P. Kolesnik, 0. M. Levyk, D. Ye. Cherniavskyi, V. 0. Kuzmenko, L. S. Lytvynenko

Despite significant improvements in screening, diagnosis and targeted therapy, cancer remains the second leading cause
of death in the world. It is becoming increasingly clear that diet and lifestyle play a significant role in the development and
progression of cancer. Thus, various dietary combinations can be proposed to reduce the risk of cancer and to improve
the impact of basic therapy. Nutrition is closely linked to cancer. Food carcinogens, macronutrients, micronutrients such as
vitamins A, C and D, dietary fiber, modulation of metabolism by diet, dietary supplements and anticancer agents in food affect
the development of cancer. This article discusses research on the relationship between nutrition and cancer, as well as current
dietary guidelines for reducing the risk of cancer.

The aim of the study is to analyze information from the professional literature on the influence of various nutritional regimes
in cancer patients.

Conclusions. Proper nutrition can prevent the risk of cancer and improve the impact of treatment on the disease. Ketogenic
diet is useful in combination with standard therapy on the basis of its ability to enhance the antitumor effects of classical chemo-
therapy and radiation therapy, its overall good safety and tolerability, as well as improving the quality of life. Mediterranean
diet is a protective factor against cancer, due to the antioxidant and anti-inflammatory properties of the ingredients. Fasting is
also a potentially effective strategy for inducing the differential stress resistance of cancer and normal cells as an adjunct to
standard treatment. Promising benefits of vitamins in the prevention and treatment of cancer can be achieved through the use
of new potent analogues, as well as combinations of vitamins in the early stages of cancer.

Pak — ogHa 3 HalicepiosHiLLVMX NpobneM OXOpPOHM 300- macTabi CMEPTHICTb, CNPUYMHEHA HOBOYTBOPEHHSAMM,

poB’a, Apyra HaWnollMpeHilia npuynHa cMmepTi nicns
CepLeBO-CYAMHHIX 3aXBOPIOBaHD Y CBITi. 3riHO 3 BUCHOB-
kamu gocnimkeHHs Global Burden of Disease, y 2019
poui y CBiTi HOBOYTBOPEHHS CPUYMHIIIN CMEPTb MOHAZ,
10 mnH ntopent i ctaHosunmn 17,83 % Bip, 3aranbHOI Kinb-
kocTi cmepteii [1]. B YkpaiHi HOBOYTBOPEHHS € OfHieto
3 M’'ATW NPOBIAHUX MPWUYMH CMepTi. Y HauioHanbHOMYy

Maronoris. Tom 19, Ne 2(55), TpaBeHb — cepneHb 2022 p.

3Hu3unacs 3 115 971 (18,6 %) Big 3aranbHOI KinbKoCTi
cmepten y 1990 poui fo 99 217 (14,1%) y 2019 [2].
Pak mMono4Hoi 3ano3u, nereHi, KMLLKIBHUKa Bce Lie
€ OOHWMU 3 NPOBIAHVX YNHHWKIB 3aXBOPIOBAHOCTI Ta
CMepPTHOCTI. TOMY HWHi BKpal akTyanbHUM € MOLUyK
[0AaTKOBMX NiAXoAiB Ans MiaBULLEHHS €(heKTUBHOCTI
CKPUHIHIOBMX Mporpam Yu iHWKMX cnocobiB 3anobiraHHs
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PO3BUTKY OHKOMATONOrii, @ TaKOX CrMocoGiB MOKpaLLUTL
BXE BiJOMi MPOTUMYXIIMHHI METOAW NiKyBaHHS.

lMpaBunbHe xapyyBaHHs B pasi OHKO3axBOPOBaHb
Mae 0cobnmBe 3HaYeHHs!, afKe AieTa, A0CTaTHS KinbKiCTb
BiTaMiHIB — BaXnuBi CknafoBi nikyBaHHs. Came Tomy
BWGIp [ieTV Ta NpaBUIbHOTO PEXUMY XapyyBaHHS HUHI €
aKTyarnbHUM MUTaHHAM Y KIiHiLi, noTpebye peTenbHOro
posrnsgy.

Merta pobotu

Ananis BigomocTel axoBoi nitepatypu LWoAO BANMBY
Pi3HUX PEXMMIB XapyyBaHHS B OHKOMOTYHNX XBOPHIX.

HenpaBsunbHe xapyyBaHHS, HU3bKa DisMyHa ak-
TWBHICTb, ManopPyXn1BMIN CNOCIO XUTTSH Ta OXWPIHHA
(Hacnigok He3gopOBOro cnocoby XUTTS) — OCHOBHI
chakTopy pr3VKy BUHUKHEHHS! paky. BusiBunu, Lo 3miHa
Xap4oBMX 3BMYOK MOXe CrpUATY 3anobiraHHI0 PO3BUTKY
paky Ha 30-50 % [3]. Pexum xap4yBaHHs, 3aCHOBaHUI
Ha perynsipHoMy CrioXuBaHHi pyKTiB, OBOYIB (MPOAYyK-
TiB, GaraTux Ha cenex, gonieBy KUCMOTY, BiTamitu (B12,
D), aHTuoKcuaaHTK (KapoTUHOIAM, NiKOMiH), Bigirpae
3aXMCHY POMb LOAO BUHUKHEHHS PaKy, 3HWXKYE PU3NK
paKy MOJOYHOI 3ar03u, KONOPEKTanbHOro paky Ta paky
nepeamixyposoi 3anoau (Ha 60-70 %), paky nereHis (Ha
40-50 %) [4]. PerynsipHe cnoxuBaHHs NpogyKTis, 6aratmx
Ha KMiTKOBWHY (Hanpuknag, UinbHO3epHOBI), NOMipHe
CMNOXMBAHHS MOIOKa Ta MOMOYHMX NPOAYKTIB MOXE 3HU-
31TW 3aXBOPIOBAHICTb Ha Pi3Hi TUNW PaKy (SK-OT KOMOpek-
TanbHOro paky, paky fereHis, LLMyHKa, MOMOYHOI 32103y,
paKy CTpaBOXo4y Ta POTOBOI NOPOXHUHM) [4]. M'aco Ta
NPOAYKTV TBAPWHHOTO MOXOMKEHHS, 6arati Ha TBApUHHI
XUpK, 4acTO MPUroTOBaHi MPW BUCOKIN TemnepaTtypi,
MOXYTb MiABULLMTY 3aXBOPIOBAHICTb Ha pak, 0cobnmBo
KonopekTanbHui, pak WnyHka Ta npoctatu [4]. Wogo
BXVBaHHS anKkoronto Ta oro No3vTUBHOIO YK HEraTUBHOIO
BMMBY Ha 300POB’'A JOCTIMKEHHS HE MatoTb OAHOCTal-
HOCTI: NoMipHe BxwBaHHs ankoronto (go 30 r Ha foby)
MOXe MaTi 3aXVCHWUIA edeKT LOAO BUHUKHEHHS paky
HUPKK, @ HaaMIpHe BXWBaHHS, 6e3yMOBHO, € hakTopom
PU3VKY BUHUKHEHHS! GaraTboX OHKOMOMYHIX 3aXBOPHOBaHb
(pOTOBOI MOPOXHWHK, CTPABOXOAY, MOMOYHOI 3ano3u,
KOropeKTanbHWI, LWyHka Ta neviHku) [4]. OTxe noctae
MUTaHHA NPO Te, AK PEXUM XapuyBaHHs (4ieTa) Moxe
(4v He Moxe) BNNMBaTH Ha Nepedir OHKO3aXBOPHOBAHb.

KeToreHHa pieta (KA) nepenbayae BXMBAHHS Npo-
LYKTIB i3 BUCOKMM BMICTOM KMPIB i HN3bKMM BMICTOM
BYIMeBO/IB 3 JOCTATHLOM KinbKicTio Ginka. ImosipHo, K[
nigBuLLye YyTrvBICTb BiNbLLOCTI BUAIB paky A0 CTaH4apT-
HOTO JiKyBaHHS1, BUKOPUCTOBYKOUM NEPENpPOrpaMoBaHui
MeTabosi3M pakoBUX KIiTWH, L0 pobuTb ii nepcnexkTme-
HUM KaHOMAATOM Y CKnadoBi Tepanii paky [9].

Y paKkoBuX KniTHaX BinbLUiCTb eHeprii HaaxoauTb 3
ITI0KO3M, HaBITh SIKLLO € KUCEeHb. Llen nepexig Big OKMCHO-
ro hochopuntoBaHHS A0 rMiKoMidy HasnBakTb ePEKTOM
Bapbypra. MigBuLieHniA rMikonis i 3HWKEHA aKTUBHICTb
LMKy TPUKapOOHOBMX KUCMOT BU3HAYa0Tb Ha MEPBUHHIX
eTanax OHKOreHe3y — Lie ofHa 3 03HaK paky [6].

K[ — nepcnekTvBHa MOXNUBICTb BMNMBATU Ha Ui
MeTaboniyHi 3MiHM B NYXJIMHHWX KMiTUHaX. HelloaasHi
focnimxkeHHs nokaaytotb: K[ noTeHUinHO Mae edexT,
L0 0OMEXYE PICT NYXMMHY, 3aXMLLAE 300POBI KNITUHM B
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MOLLKOMKEHHS XiMieTepanieto abo pagiajieto, Npuckopioe
XiMieTepaneBTUYHY TOKCUYHICTb LLIOAO PaKOBUX KMITUH,
3MeHLUye 3ananeHHs. ba GinbLue, NopiBHSHO 3 NPOTK-
NyXNMHHUMW NpenapaTamy Ta CTaHAApTHAMU METOAAMM
nikysanHs K[ Hegopora, A0BOMi NpocTa B 3aCTOCYBaHHi,
3a3Buyan i gobpe nepeHocaTs [7].

K[ — ue Zieta 3 BUCOKMM BMICTOM XUPIB i HU3bKUM
BMICTOM BYITIEBOAIB, OCTATHIM BMICTOM GinkiB i kKanopi.
TpapwuinHa dopmyna K[ — cniBBigHOLLEHHS BMICTY XM-
pis, ByrneBogis i 6inkie 4,00:0,75:0,25; noctavae 90 %
Kanopin i3 xupis, 8 % — i3 6inkis, 2 % — i3 Byrnesog;s [8].

Cohen C. W. et al. paHgomizyBanu 73 XiHK1 3 pakom
SEYHVKIB Ta €HAOMETPIS B AOCTIMKEHHS! 3 BUKOPUCTaHHAM
abo K[ (eHepris 3 xwpis, 6inkis i Byrnesogis — 70:25:5),
abo aieTn, Lo pekomeHoBaHa AMepUKaHCEKUM OHKOMO-
riYH1M TOBAPWCTBOM i Nepeabayae NOMIPHWIA i BUCOKUI
BMICT BYreBOAiB, BUCOKMIA BMICT KITKOBUHW, HU3bKWIA —
*upig [9]. MauieHTkam NpuaHaunnm 12-TxHeBe AieTnYHe
xapyyBaHHs1. Yepes 12 TvkHIB KEToreHHa fjieTa npuasena
[10 3HWXeHHs 3aranbHoi (35,3 kr npotu 38,0 kr, p < 0,05)
Ta uentpansHoi (3,0 kr npotn 3,3 kr, p < 0,05) xuposoi
macyl. BUsiBunm Takox 3aMeHLLEHHS Macu BicLleparnbHoro
xupy Ha 21,2 % 3asaskv K nopisHaHo 3 4,6 % npw ieTi
AMEpPVKAHCLKOrO OHKOMOTNYHOTO TOBApUCTBA, @ TaKoX
CyTTEBILLIE 3HUXEHHSI PIBHIB iHCYNiHY, C-nenTuay, rmokosu
Ta piBHiB iHCyniHonoaibHoro thakTopa pocty-1. K cnpw-
YWHUNA CYTTEBE MOMIMLUIEHHA MOKa3HUKIB (i3NYHNX
(PyHKLIN, 3MEHLLEHHS BTOMM, @ TaKOX 3HWXKEHHS NOTAry
[0 KpoxMarnbHoi ixi, xupis i dhacT-coyay [9].

Klement R. J. et al. 3gificHunm paHgomi3oBaHe KOHT-
ponboBaHe gocnimkeHHss KETOCOMP i3 npuaHaveHHsm
KL, oHkonoriyHum xsopum [10]. ABTOpKM BMBYanu Bnnvs
KA, wo 6a3yeTbCa Ha HaTypanbHUX NPOogyKTaX, MOPIBHAHO
3 HEHa3BaHOK CTaHAAPTHOK [IETO Ha cknag Tina B
navuieHTiB i3 pakoM MOMOYHOI 3an03u, ki OTPUMYIOTb NPO-
MeHeBy Tepanito. [1ig yac npomMeHeBoi Tepanii cepeHi Ta
megiaHHi KoHLEeHTpaUi B-rigpokcnbyTupary HaTLle B rpyni
KO cranoswnm 0,72 mmons/n Ta 0,49 Mmmonb/n (gianasoH —
0,06—4,9); ue 3Ha4HO GinbLLe, HiX y rpyni 3i CTaHAAPTHO
zietoro (p < 2,2 x 1076). Y rpyni 3i cTaHAapTHO AieToo
CrocTepiran Ayxxe HeBenuKke Ta He3HayHe 36iNbLUEHHS
Macy Tifna Ta X1poBOi Macy, a TaKOX 3MEHLLEHHS 6e3xu-
posoi Macu. MaujeHTn i3 rpynu K[ wewako BTpavanu
macy Tina, a Takox 6e3XMpoBy Ta CKENeTHO-M's130BY
macy nicnsi novatky fietv; 3nebinbLuoro Le nos’s3aHo i3
BTparoto Boaun. K[ Hapani He cnpuymHana iCTOTHI 3MiHK
6e3)K1POBOI Y CKeNeTHOT M'S30BOI Macy, ane noe’sisaHa
3 MOCTYNOBUM 3MEHLLEHHAM Macu Tifa Ta >KMpPOBOi Macu
Ha 0,4 kr Ha TwxaeHb (p < 0,0001). K[ ictoTHO 3HvkyBana
piBHi BinbHoro T3 Ha 0,06 nr/mn/TwkaeHs (p = 6,3 x 10°9).
3aranbHa SKiCTb XUTTS 3anuvianacs cTabinbHoto B rpyni
3i CTaHAapTHORO ieToto, ane nigsuwunaca y rpyni K Big
66,7 no 75,0 6ana (p = 0,002) [10].

Omxe, KI1 — oguH i3 BapiaHTiB, L0, TEOPETUYHO,
cripysie noninLeHHto nepebiry oHko3axeoptoBaHb. MNpu-
3HaYEeHHS HU3bKOBYITIEBOAHOI [IETU MOXE CMPUHUHUTY
MNOKPALLEHHs! PE3UCTEHTHOCTI 10 iHCYMiHY Ta 3ananexHs,
a TaKkoX No36aBUTYN MyXIMHHI KMITUHW 3 AMCYHKLOHaNb-
HYMU MITOXOHAPISIMM TTIHOKO3M, LU0 3arny4eHa B aepobHuii
rnikoni3. ba GinbLue, KETOHOBI Tina MOXyTb NPU3BOANTU
[0 Moaynauii curHanbHUX MOMeEKYI, eKCnpecii reHiB i
3MEHLLEHHS 3anarneHHs, Lo MoXe OyT1 KOPUCHUM Npu
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paky [11]. He3Baxarum Ha Ui nepearu, nepeBaxHa
GiNbLWICTb KNIHIYHMX OAHUX NPO KETOTEHHy AieTy Ta
KOPUCTb MpY paKy 3acHOBaHi Ha HEBEMWKWX 3BiTax Npo
BUNaAKku abo TEXHIKO-eKOHOMIYHI JocnigkeHHs. Xova
Ui AOCRIIKEeHHs NOKa3yloTb XOpOLLYy nepeHocHicTb K[,
BTpaTy Barv Ta niABULLEHHS PE3NCTEHTHOCTI A0 iHCYMiHY
Ta 3anarneHHs, JoCi Mano BigOMOCTEN LLoAo Nofin-
LUEHHS! MOKa3HWKIB 3aXBOPIOBAHOCT Ta CMEPTHOCTI, L0
noB’A3aHi 3 pakoM. HeobxigHi foaaTkoBi 4OCHIMKEHHS 3
KNiHIYHOTO OLHIOBaHHSA TOrO, SIKU pak MOXe pearyBaTu
Ha KEeTOreHHy fjeTy.

Cepea3eMHOMOPChKY ATy (CA) BBaXarOTb OAHIEID 3
«HaN30opPOBILLMX» MOAENel XapUuyBaHHs Yy CBiTi 3aBASAKM
NOeAHAHHIO NPOAYKTIB, Lo Barati nepeaycim Ha aHTUOKCK-
[aHTV Ta NpoTM3anarnbHi NoXVBHI pevoBuHm [12]. Yumano
[OChifKeHb NOKa3anu CUIbHY Ta 3BOPOTHY 3amnexHiCTb
Mi>XX BUCOKVM PIBHEM NPUXWIBHOCTI 1O Cepea3eMHOMOp-
CbKOI Ji€TW Ta AEAKAMMW XPOHIYHUMI 3aXBOPHOBAHHAMM
(cepueBo-CyauHHi, aiabeTt ToLwo), pakom [12]. Bpaxosyto-
Y1 3aXMCHUIN eCDEKT LLIOAO 3HIKEHHS! OKICHUX, 3ananbHUX
npoLeciB y kniTuHax i 3anobiraHHs nowkompkeHHam JHK,
nponicepaLii KMiTUH i IXHBOMY BIDKMBAHHIO, aHrioreHesy,
3anarnexHio Ta MetactasyeaHHio, C[l BBaxatoTb NoTyx-
HUM | kepoBaHUM MeTogoM 6opoTEOU 3 pakom [13].

Lis mogenb pietu nepenbadae BUCOKE CNOXMBAHHS
LiNnbHO3epHOBKX 3nakiB, PPYKTIB Ta OBOYIB, MOMIpHE
— MOIIOYHMX NPOAYKTIB, M'Aica NTWLi Ta pubK, HU3bKe —
YEpBOHOrO M’sica Ta conoaoLis. flonyckarTb NoMipHe
BXMBaHHSA BMHA, ONVWBKOBA Of1i PEKOMEHZOBaHa K
3aMiHHUK XXUPY NPU KOXHOMY OCHOBHOMY NPUAMaHHI ii.
PerynsapHa isvyHa aKTWBHICTb, JOCTATHI BigMOYMHOK,
6iOpi3HOMAHITTA Ta CE30HHICTb, TPaANLINHI, MicLEBi Ta
€KOMOriYHO YMCTI NPOAYKTY — HEBIA'€MHI cknagHuku CO
[14].

CepenseMHOMOPChLKY [IETY BBaXat0Tb HaKpaLLOo
AieTol, WO xapakTepusyeTbcs baratbma 03HaKamu
ifeanbHOro 34OPOBOMO Xap4yBaHHS. Ii BBaXAIOTb OOHUM
3 OCHOBHMX CNOCO0IB COXMBaHHS iXi, LLIO 3AaTHWI NO3u-
TWBHO BMSIMBATY Ha AOBIOMITTS, MOMINLLYBaTU COYHKLT BCIX
cucTeM opraHiamy, abu 3anobirti 6araTbom 3axBoprOBaH-
HAM abo CTpumaTu ixHe nporpecyBaHHs [15].

Federica Turati et al. BuB4anu snnme C[] Ha pu3mnk
PO3BUTKY paKy MOJOYHOI 3anoau [16]. Y gocnigKeHHi
6panu yyacTb 3034 nawieHTn 3 pakoM MOINOYHOT 3ar103m
Ta 3392 KOHTPOMbHMX NaLiEHTH, SIKi HAZINWNM 8o Tiel
X Mepexi NnikapeHb 3 NPUBOAY FOCTPUX, HEMYXIIMHHUX
i HEriHEeKONOriYHNX 3aXBOPIOBaHb. [MPUXMIBHICTL 40
C[ KkinbkicHO BM3Ha4anu 3a OOMNOMOrOK LIKanu ce-
pensemHomopcbkoi aietw (LUCH), wo nipcymosyBana
OCHOBHi XapaKTepUCTUKN Cepef3eMHOMOPCLKOI Ai€Tu
Ta BapitoBanacs Big 0 (HaMMeHLLa NPUXUMBLHICTL) 40 9
(HarBuwa). MopiBHSHO 3 HaHWKYMMK Ganamu 3a LLIC[
(0-3) cniBBigHOWEHHS WwaHciB ans LWC 4-5 ctaHoBmnmn
0,86 (95 % posipunii iHTepsan ([l) 0,76-0,98), a ans
ca6-9-0,82 (95 % 4l, 0,71-0,95), p = 0,008. AsTopu
fosenu, wo gotpumanHsa CLl noB’s3aHe 3i 3HWMKEeHHAM
PU3KKy PO3BUTKY paKy MOIOYHOI 3a03u [16].

A-Ra Cho et al. 3giiicHunu paHgoMi3oBaHe KOHT-
pornboBaHe AOCMiAKEHHS BNNMBY Cepes3eMHOMOPCHKOT
[ieTn Ha macy Tina, meTtaboniyHi napameTpu Ta SKiCTb
XUTTS Y MauieHTiB, sKi BXUIKM Nicnst paky MOMOYHOI
3an03v Ta Manu HagMipHy Bary uu oxupiHHa [17]. Mig
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yac JocCnimKeHHs 44 ocib, siki nepeHecnn pak MonoYHoT
3a503 (MauieHT 3 AiarHOCTOBaHUM PakoM MOMOYHOI
3anoau -1l ctagii, siki 3aBepLUmv NiKyBaHHS, BKIOYaK4m
XipypriyHe BTpy4aHHs1, a toBaHTHY XiMieTepanito, npome-
HeBy Ta/abo ropMoHarnbHy Tepanito), paHAOMHO NOZINUIN
Ha rpynu: rpyni 1 pekomeHayBanm cepenseMHOMOPCHKY
JIETY B NOEAHAHHI 3 HANTPEKCOHOM/BynpomnioHOM; rpymi
2 —Tinbkn CL. Yepes 8 TWiKHIB BU3HaAUMNM ICTOTHY BTpaTy
Baru: B rpyni 1 —Ha 2,8 kr, y rpyni 2—Ha 1,8 kr (p < 0,05).
Y navjieHTiB 060X rpyn BUSBUINM 3HAYHO HVXKYI PiBHI Mo~
KO3W HaTLLe, iHCYniHy Ta Mofeni roMeocTasy Ans piBHIB
pe3ncTeHTHOCTI Ao iHcyniHy (p < 0,05). AkicTb XuTTS,
LU0 OLiHIOBanM 3a 0NOMOroK ONMWUTYBamnbHUKIB, Nomin-
wmnacs B ycix yyacHukis (p < 0,05). Ane He BCTaHOBWIN
CyTTEBI BiAMIHHOCTI 3a 3MiHOK Macy Tina, MeTaboniyHnx
napameTpiB i AKOCTI XXMTTS MiX rpynamm CoCTEPEXEHHS.
ABTopU nokasanw, wo C[l i3 LonaTkoByM NpU3HaYeHHAM
HanTpekcoHy/GynponioHy abo 6e3 Hboro crpusie BTpaTi
Baru, nokpaiyye merabonivyHi napaMeTpy Ta nigBuLLye
NoKasHWKKM SKoCTi XUTTS. KombiHauis cepenzeMHomop-
CbKOI A€TU 3 MiKyBaHHAM HanTpeKCoOHOM/BynponioHOM He
npv3Bena 4o CyTTEBILUMX 3MiH MOPIBHSHO 3 MPU3HAYEHHAM
mvwe CO [17].

OTxe, BUCOKWIA BMICT Bi0aKTUBHUX (ITOXIMIYHMX pe-
YOBWH Yy CKnagi npoaykTiB, fo3soneHux y CL, Buknvkae
0CcobnmBuMI iHTepec AN NpodinakTykv 6araTbox pakoBMX
3axBoptoBaHb. BTim, noTpiGHi HacTynHi MacluTabHi go-
CNiMKEHHS ANS 3'CyBaHHS BNNMBY 6i0aKTUBHWX CNOMYK
C[l Ha 300poB’st OpraHiamy NANHK, Wob BCTAHOBUTM
pornb Uiei 4ieTn y npodhinaktuui paky Ta eekTUBHICTb
nig Yac nikyBaHHS.

FonoayBaHHA. HelwogasHi CnocTepeXeHHs noka-
3yl0Tb: rONofyBaHHsA Perynioe piseHb MetaboniTis, LLO
3MiHIOOTb rMikoni3 Ta umkn Kpebca, a Takox anonTos
Ta ayTodparito [18]. Tomy kombiHaLis ronogyBaHHs Ta
XimieTepanii NOTEHLAHO MOXe MaTu CUHEepPreTU4HUN
edekT Ha 3arubenb pakoBUX KNiTWH NPU OJHOYACHOMY
MiABWLLEHHI CTIKOCTi HOpManbHUX KniTuH. Lia peakuis
Ha ronoayBaHHs, Ky CNocTepiraloTb Y pakoBWX KNiTWHaX
NOPIBHSAHO 3 HOPManbHUMW, BiZOMa K AndepeHLianbHa
CTinkicTb fo cTpecy [18].

lonopyBaHHs — hopma [ieTUYHOTO OOMEXEHHS, LU0
BU3HAYaOTb K MOBHE OOMEXEHHS CNOXMBaHHS ixxi abo
Kanopivt npotsarom nepiogy Big 24 fo 120 roguH i3 Ha-
CTYMHWM NepioaoM BiAHOBMEHHS xap4yBaHHs. Bpaxosy-
t04M, WO rofoAyBaHHs NiiLLe Ha BOAj TpMBanicTio 24—72
rOAMHW CKNAAHO NiATPUMYBATH | BOHO MOXe NPU3BECTU
[0 Aanckomdopty (6noBaHHA Ta HyAoTa), HELLOAABHO
po3pobunu mMogudikoBaHy opmy ronogysaHHs. B ii
MeXax MOXHa CrOXWBaTV HU3bKOKaNOPINHI NpoayKTU
3 HM3bKMM BMICTOM Oiflka Ta LyKpy Npyu LOCATHEHHi
aHanoriyHMx metaboniyHux 3MiH HaTwe. Llei metoq
Ha31BaloTb AiETO, WO iMiTye ronoaysaHHs (OIT); BoHa
MeHLe obmexye nauieHTa, 3abe3nevye agekBaTHy
KinbKiCTb MikpoenemeHTiB Ans opraHiamy. [lieta nepeg-
6ayae HM3bKUIN BMICT Kanopin, Lykpy Ta binka, ane xa-
paKTEPU3YETLCS BUCOKOK KOHLIEHTPAL|iEr0 HEHACUYEHMX
xwpis [19]. Lle imiTye BNnMB ronogyBaHHs Ha Mapkepw
CTPECOCTINKOCTI BHACNIZOK 3HKEHHS PIBHS ITIHOKO3M Ta
iHcyniHonoAibHoro hakTopa pocTy-1, NiABULLEHHS PIBHSA
KETOHOBUX Tirn Ta Ginka-1, Wo 3B’A3ye iHcyniHonoaAioHUM
daktop pocty [20].

Ornaam
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Stefanie de Groot et al. y gocnimkenHi DIRECT pan-
gomizyBanmu 131 naujeHta 3 HER2-HeraTuBHMM pakoM
mornoyHoi 3anoau I/l craaii 6e3 piabety, IMT xBopux
—noHap 18 kr/m2. MauieHTam npusHadanu abo AieTy, Wwo
iMiTye ronogyBaHHsi, abo ixHo 3BUYaiiHy AieTy NPOTAroM
3 pHiB 0o i nig yac Heoad'toBaHTHOI XiMieTepanii (XBopi
oTpumyBanu ximietepanito 3a cxemoro AC abo FEC) [21].
PeHtreHonoriyHo nosHy (CR) abo yacTkoBy BianoBigb
(PR) HavvacTiwwe cikcyBanu B 06CTEXeEHNX, SKi JOTPU-
mysanucsa OII (OR 3,168, p = 0,039), 90-100 % BTpatu
MYXIMHHUX KNITUH YacTille AjiarHoCTyBanu B NauieHTiB i3
rpyrmm OIF (OR 4,109, p = 0,016). Kpim Toro, AII" icToTHO
3HWKYye nowukomkeHHs AHK T-nimdouwnTis, cnpuynHeHe
ximieTepanieto [21].

Stefanie Zorn et al. 3gjiicHUnM KOHTPONbLOBaHE ne-
pexpecHe gocnimkeHHs 30 NawieHTiB i3 riHEeKoNorivYHUM
pakom, siki oTpUManu MiHiMym 4 Lmknu ximietepanii (6inb-
LWicTb navjeHTiB (73,3 %) Manu pak MOMOYHOI 3an03u 1
OTPUMYBan¥ XiMieTepanito 3a cxeMoto enipyoiLyH/Lukno-
¢hocchamia), ronogysanm npotsrom 96 rofnH BNPOLOBX
NONOBUHW iXHIX LMKNIB XiMiETepanii Ta 4oTpuMyBanucs
HOPMOKanopINHOI AiETV Nif Yac iHWMX LMKMIB NiKyBaHHA
[22]. CnoxumBaHHs Kanopii nig Yac mogudikoBaHOro
KOpOTKOCTPOKOBOro ronogyBaHHs (MKCI) obmexeHe
a0 25 % Big 0o6oBoi NoTpedu koxHoro nauieHTa. Kpim
TOro, NONOBVHA NALEHTIB MOBWHHI Bynn AOTpUMyBaTUCS
6-4€HHOI HOPMOKanNOPINHOT KeTOAIETU Nepes KOXHUM
nepiofgom MKCT, wob gocnipxysatit ekt NpurHiven-
HA ronogy ketopietamu. ig yac KoxHoi ximieTepanii
OLiHtOBanM iHOyKOBaHy Hel TOKCUYHICTb, AMCKOMAOPT,
L0 MOB’AI3aHMI i3 ronoayBaHHAM, Cknag Tina, sKicTb
XWTTS1, nabopaTopHi NOKa3HUKM Ta [OTPUMAHHS PEXUMY
nikyaHHs1. Mpwn MKCI™ ouiHKa 4acToTh Ta TSXKOCTi CTo-
matuTy B 6anax ctaHosuna -0,16 + 0,06 (95 % Al -0,28-
(-0,03); p=0,013), ronosHoro 6onto —-1,80 + 0,55 (95 %
Al -2,89-(-0,71); p = 0,002), cnabkocTi — -1,99 + 0,87;
95 % Al -3,72-(-0,26); p = 0,024), a 3aranbHa oLiHKa
TOKCMYHOCTI ICTOTHO 3HWxKeHa — -10,36 + 4,44 (95 % [l
-19,22-(-1,50); p = 0,023). ATOpM 3achikcyBanm icTOTHO
MeHLLIe BUNaaKiB BiACTPoYeHHs XimieTepanii nicns MKCI,
Lo MoKasye MOKpalleHHs NepeHOCHOCTI ximieTepanii
(-0,80 £ 0,37; 95 % LI -1,53-(-0,06); p = 0,034). CyTTee
3HWXEHHS cepenHboi Macy Tina (Ha 0,79 1,47 kr) nig Yac
MKCI™ He KomneHcyBanocs, 36epiranocs 4o 3aBepLUEHHs]
pocnigxeHHs (p < 0,005). IHcynin (-169,4 + 44,1; 95 %
[l -257,1-(-81,8); p < 0,001) Ta pisHi iHcyniHonogibHoOro
¢haktopa pocty 1 (-33,3 = 5,4; 95 % [l -44,1-(-22,5);
p < 0,001) 3HayHO 3HM3MBCA Mig Yac ronogdysaHHs. K
AK MiATPUMYBarnbHa JieTa He 3MeHLMUna AMckomMdopT,
NOB’A3aHWIA i3 ronoAyBaHHSAM, Ta He NoKpaLna JoTpu-
MaHHs1 LibOro peXUMy ronogyBaHHs [22].

Omxe, ronogyBaHHs MOXe MiABULLMTM YYTNMBICTb
pakoBMX KNiTWH A0 XiMieTepanii, 3HM3UTU KOHLEHTPaLito
¢hakTopiB poCTy Ta CNPUSATY BiZHOBNEHHIO HOPMAITbHUX
KMiTWH. BTiM, MexaHi3aMu ronogyBaHHS OCTATOYHO He
JOCRiKeHi, TOMY BOHO MOXe MaTy NOABINHWN BB Ha
NPOLECH BWKMBAHHS Ta 3arnbeni pakoBux KNiTUH.

Bitaminu. [pOTSroM Kirlbkox AECSTUNITb YYEHi 3 yCbOoro
CBITY BMBYamNM B3aEMO3B'S30K MK OKMCHUM MOLLIKOKEH-
HAM | pakoM. 3AINCHWUMM enigemionoriyHi CNOCTEPEXEHHS
LLIOA0 BNAMBY GOPYKTIB Ta OBOMIB, LLO BKIIOYEHI B paLioH
XBopux Ha pak. Mosigomnsinu: Bitamitm C, D, E 6epyTb
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Y4acTb Y 3MEHLLIEHHi NOGI4YHNX eHekTiB, LU0 BUHUKAIOTB Nif,
yac ximieTepanii Ta NPOMEHEBOIO JiKyBaHHS PaKy JereHb,
LUNYHKa, NepeaMixypoBoi 3ar03u, KONopeKTarbHOro paky,
paky ronosw Ta wwwui [23]. Bussunu, Wwo BiTaMmiHW, KOTPI
LiloTb $IK aHTUMOKCWAAHTHI a'toBaHTK, MatoTb NOTeHLjian
LLIOAO anonTo3y Ta aHTUaHrioreHe3y, a TakoX iHridyBarnsHy
Zito NpOTU MeTacTasyBaHHs B PAKOBWX KMiTUHAX.

BitamiH C — MikpoenemeHT, IO Bigirpae BaxmuBy
ponb y Garatbox (pi3ionoriyHMx npouecax B OpraHiami
ntoavHu [24]. BionoriyHa ecbekTnBHICTb BiTaminy C 3ane-
JKUTb Bif, NOTO OKUCHIOBAIIbHO-BIQHOBHOI 34aTHOCTI, i BiH
i€ ik kocpakTop y 6araTbox PepMeHTaTUBHUX PeaKLisiX;
y (i3ionorivyHNX KOHLEHTPpaLiSX BiH [ji€ K aHTUOKCUAAHT
[25]. MavujeHTn, SKi OTPUMYIOTb IHTEHCMBHY XiMieTepanito
Ta/abo nepeHecny TpaHcnnaHTaLito CTOBOYPOBUX KMITUH,
CXUIbHI A0 IHEKLINHMX ycknaaHeHb. MepcnekTyBHUM €
MiABULLEHHS OMIPHOCTI iXHBOI iIMYHHOT CUCTEMY BiTaMiHOM
C Ans NpUCKOPEHHS BiOHOBMNEHHS IMYHITETY, @ OTXe 3a-
noGiraHHs iHEKLINHUM YCKINaAHEHHSIM, OCKINbKM BiTaMiH
C pelueBuid i 3aranbHOLOCTYNHWIA [26].

Anthony J. Bazzan et al. 3giiicHunv peTpocnekTuBHUI
ornsg AOKYMeHTaLT nauieHTiB, Lo Marni OHKOMaTosorio
Ta oTpumyBany BitamiH C BHyTPiLLIHLOBEHHO Nif Yac niky-
BaHHs [27]. 3a pesynkratamy LochimKeHHs, 86 navjieHTiB
oTpumanu 3aranom 3034 gosu BitamiHy C BHYTpILLIHBO-
BEHHO B Aiana3oHi 50—150 r. [uwwe ackopGiHoBy Kucnoty
B paMkax NikyBaHHs paky otpuMysanu 32 nawieHTu (1197
[03), a 54 xBOpKX OTPUMYyBanM ackopbiHOBY KUCIOTY B
noedHaHHi 3 ximieTepanieto (1837 gos). HavacTilwi He-
GaxaHi siBMLLa, NOB'A3aHi 3 NpUIAMaHHAM ackopbiHOBOT
KUCINOTKW, — TUMYacoBa HydoTa Ta AMCKOMGOPT Y MicLi
iHekuii. Bei nogii, npo siki nosigomnsanu B rpyni, Ae npu-
3HaYeHO TiNbKN ackopbiHOBY KUCMOTY, MOB’'A3aHi 3 MEHLU
HiX 3 % 3aranbHoi KinbKocTi iHdysii. 3aranom nauieHTn
NOBIZOMMANW NPO 3HVKEHHS CTOMITKOBAHOCTI, 6onto Ta
MOMIMLIEHHS HACTPOIO NifA Yac NpuUMaHHs ackopBiHOBOI
kucnoty (p < 0,05). Pesynkratyt Lib0Oro peTpocnekTMBHOTO
aHanisy nigTBepaXyoTb BIBOMOCTI MPO Te, L0 BHYTPILL-
HbOBEHHI iHdy3ii BiTamiHy C 3aranom 6e3neyHi, XxBopi Ha
pak ix 3a3Buyan fobpe nepeHocsiTb. OTxe, iHdy3ii BiTa-
MiHy C MOXyTb BTV KOPUCHI ANt YCYHEHHS! CUMMTOMIB i
NONINLUEHHS SKOCTI XnTTA [27].

BitamiH D — nonepeaHvK CuUbHOAIKYOro CTEpOia-
HOTO TOPMOHA KanbLMUTPIONy, SKUA PErymnioe YUCTEHHI
reHu, O KOHTPOMIOKTL rOMeocTas, AnepeHL;itoBaHHs
eniTenianbHUX KNiTvH, nponidepadito Ta anonto3 [28].
Hun3bkuin piBeHb BiTaMiHy D noB’a3aHuii i3 po3BUTKOM
i NporpecyBaHHAM HU3KM 3aXBOPIOBAHb, BKMOYAKOUM
nepenomm KicTok, CepLeBO-CyANHHI 3aXBOPIOBAHHS, Liy-
kpoBui giaber i pak [29]. MexaHiamu, 3a JONOMOrOH0 SKMUX
BiTamiH D 3HMXY€E pU3nK paky Ta NigBULLYE BIKMBAHICTD,
nepen6ayatoTb perynsuilo KNiTMHHOTO AndepeHLito-
BaHHS, mponicpepaLii Ta anonTo3y, a TakoX 3HPKEHHS
aHrioreHe3y B MIKPOOTOYEHHI NMYXMMHU Ta iHribyBaHHS
meTacTasyBaHHs [30].

BukopucToBytoun 06’egHaHi AaHi 4BOX paH4OMI30-
BaHWX KMiHiYHWX BUNpobyeaHb (N = 1129 ta n = 2196),
a Takox npocnekTvsHoi koropTu (n = 1713), McDonnell
et al. JocnipxyBanu B3aeMO3B’A30K MiXK KOHLIEHTPaLLiE0
25-rigpokcusitamity D (25(0OH)D) Ta pusnkom paky
MOJTOYHOI 3251031 Y LIMPOKOMY Aiana3oHi KOHLEHTpaLin
25(0OH)D y xiHok Bikom 255 pokis [31]. Bussunu, wo
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piBeHb 3aXBOPIOBAHOCTI HAa paK MOMOYHOI 3an03n Ha
82 % HWXYMIA y XIHOK i3 KoHLeHTpauieto 25(0OH)D 260
Hr/MI NOPIBHSAHO 3 MokasHuMKaMu ocib i3 BMicTom <20
Hr/mn (Rate Ratio = 0,18, p = 0,006); 6aratocbakTopHa
perpecisa Kokca nokasana, L0 XiHKM 3 KOHLEHTpaLie
25(0OH)D 260 Hr/mn manu Ha 80 % HK4MiA pu3nk paky
MOTOYHOI 3a5103M, HiX XiHKM 3 KOHLEHTpaLieto <20 Hr/mn
(HR=0,20, p = 0,03) i3 nonpaskoto Ha Bik, IMT, cTaTyc ky-
PiHHS1, BXUBaHHS f06aBOK KanbLito. ABTOpY NiATBEpAMIH,
LU0 BULLi KoHLeHTpaLii 25(OH)D moxyTb 6yT1 NoB’s3aHi
3 [10303aNEXHNM 3HWKEHHAM PU3KKY paKky MOMOYHOI
3251031 B XIHOK BikoM 55 pokiB, KOHLEHTpaLii 60 Hr/mn €
HanGinbLL 3axucHnmm [31].

BitamiH A — cninbHWA TepMiH Ang rpynu ninodine-
HUX i30MPEeHOIAIB, WO CKNadalTbCs 3 LMKMIYHOI rpynu
Ta MiHIHOrO NaHuora 3 rigpodinbHO NOMNSPHOK rpy-
MO0, SIKa BKITKOYAE OCHOBHI BioNOriYHO akTUBHI hopmu:
PETUHOM, peTuHarb i peTuHoBY kucnoty [32]. BitamiH A
— perynsTop pocTy Ta AndepeHLIitoBaHHS KMiTUH, eMOpIo-
reHesy, PO3MHOXEHHS, LiNiCHOCTI eniTenianbHUX KMiTUH
Ta iMyHHOI dbyHKuii [33]. BiH Mae Takox aHTMOKCUAAHTHI
BMACTVBOCTI, Bifirpae porb Y 3aXMCTi Bif OKUCHOIO CTPeCy
Ta 3ananeHHs [34].

Juanjuan He et al. BukoHanu meTtaananis 10 gocni-
IKeHb (8 KoropTHUX, 1 KniHiyHe, 1 o6’eaHane) 3 19 450
BUNafKkamu paky MOmnoyHoi 3anosu [35]. MpuimanHs
B-kapotuHy y no3i 1200 mkr/goby nig vac ign fo BeTa-
HOBIMEHHS AiarHo3y 3HauyLLO NOB'sA3aHe 3 MOKPaLLEHHAM
3aranbHoi Bk1BaHoCTi (3B) npu paky MonoyHoi 3anosu,
cymapHe BigHoLeHHs puaukis — 0,70 (95 % [, 0,50-0,99;
12=37,5 %) pns Hansumworo Ta 0,93 (95 % A1 0,88-0,99;
12 = 38,7 %) Anst HANHWKYOrO PiBHS CNOXMBaHHS. MeTa-
perpeciiHuin aHania nokasas: Nonpaska Ha iHAEeKC Macu
Tina — moamdikoBaHWii akTop 3B’A3KY MiXK MPUAMAHHAM
(-kapotuHy Ta 3B npu paky Mono4Hoi 3anosu (p =0,013).
MpuiAMaHHS HWKUX NOXigHWX BiTamiHy A (a-KapoTuHY,
B-kpunTOKCAHTUHY, NIKONiHY, PETUHOMY, NIOTEIHY) He
BMIMBaNO Ha NPOrHO3 paKky MOIIOYHOI 3ano3u, 3a pe-
3ynbTaTamMmu OLHIOBaHHSA AieTy [0 Ta nicns BCTaHOB-
neHHs giarHo3y. OTxe, nepeadiarHOCTUYHe NPUMaHHS
[B-kapoTuHy 3 xeto NoB’A3aHe 3 NONINLUEHHSM 3aranbHoi
BWKMBAHOCTI MPU paKky MOMOYHOI 3ano3un. Bpaxosytoum
00OMEXeHy KinbKiCTb mybnikauii 3 uiei Temu, HeobxiaHi
HaCTYMHI LOCTIIXEHHS 3 BENWKUM PO3MIpOM BUBIPKM,
fo6pe KOHTPOnbLoBaHUMM (hakTopamu Ta TpuBanum
nepiofom cnoctepexerHs [35].

EnigemionoriyHi, JoKMiHiYHI Ta KNiHiYHi OCHigKEHHS
niATBEPAXYIOTb rinoTedy npo Te, wWwo Bitamibm D 1a A
MatoTb iCTOTHY 3aXVCHY [it0 NPOTW KNITUHHOI TpaHcdop-
maLlii, ika Npu3BOAMTL OO paKy, @ NPOTUPaKoBa aKTuB-
HicTb BiTamiHiB B, C, E i K gyxe obmexeHa Ta notpebye
NPOLOBXKEHHS BUBHEHHSI.

OTxe, NpaBUIbHUI PEXVM XapyyBaHHS MOXe 3ano-
6irT pU3NKY BUHVKHEHHS! OHKOMOTIYHUX 3aXBOPHOBAHb i
NONiNLWWTW BMIIMB NiKyBaHHS Ha 3aXBOPIOBaHHS.

KeToreHHa fieta, IMOBIPHO, CTBOPOE HECTIPUATIIMBE
meTaboniyHe cepenoBuLLe ANt pakoBWX KIiTUH, @ TOMY
il MOXHa BBaXatu NepcrnekTMBHUM AOMOMDKHUM 3aco-
60oM y HaraToakTopHiii Tepanii KOHKPETHOro NavieHTa.
BinbLicTb AOKNIHIYHMX | Kinbka KMiHIYHWX OOCMIgKEHb
cBifYaTh Ha KOPUCTb BUKOPWCTaHHS KETOTEHHOI [iETH B
NOEOHaHHiI 3i CTaHAAPTHOO Tepanieto, 'PYHTYYUCH Ha i
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30aTHOCTI NOCUNIOBATY NPOTUMYXIMHHI €PEKTY KNacuyHoT
Ximie- Ta MpPOMeHeBOI Tepanii, 3aranbHill XopoLuii nepe-
HOCHOCTI Ta 6e3neLli, a TakoX Ha NiABULLEHHI NOKa3HWKIB
AKOCTI XUTTS. [INA 0CTAaTO4HOTO 3'ACyBaHHSA MEXaHi3MiB
BMIMBY KETOreHHOI Ai€TW sk Tepanii Ta OuiHoBaHHS ii
3aCTOCYBaHHS B KNiHIYHil NpakTWLi HeoOXiaHi 4OAATKOBI
MOJEKYNAPHI JOCNIMKEHHS, @ TakoX KOHTPOMbOBaHI
KNiHi4YHi BUNpoOyBaHHS.

CepenseMHOMOpCbKa fieTa — 3axXuUCHUA qakTop
NMPOTU BUHWUKHEHHS paky, 0COOGNMMBO B pa3si BUCOKOTO
PiBHS BXMWBaHHS ONWBKOBOI OMii, CBIXUX HpYKTIB Ta
OBOYIB (3aBOSIKM @HTUOKCMAAHTHUM i NpoTU3ananbHUM
BACTMBOCTAM LyX NpoAykTiB). HeobxigHo 3piicHNTU
NPOCMEKTUBHI AOCMIMKEHHS, B SKMX OLHIOBAaTUMYTb, SIK
npuxunbHiCTb A0 CL1 3HWXKYE pU3VK paky, 3Baxatyn Ha
HU3KY €K30TeHHWX 3MiHHWX, SK-OT reorpadiyHi paioHu
(a omxe, ekonoriyHi dakTopwu), cnocié XmTTs, cnagKkosi
YMHHVKW Ta MOXOMKEHHS Xap4OBMX NPOAYKTIB.

MMyXnuUHHI areHTn XapakTepusylTbCs iCTOTHOI
TOKCUYHOIO Ai€t0 Ha HOpManbHi KNiTWHW. MonogyBaHHs —
NOTEHLINHO edhekTUBHA CTpaTeris Ans iHayKUiT audepeH-
LianbHOI CTPECOCTINKOCTi pakoBUX | HOPMAnbHUX KMiTUH
SIK OMOBHEHHS 40 CTAHZAPTHOrO NiKyBaHHS. BTiM, HUHI
HeoOXiaHi HOBI OCImKEHHS ANs OTPUMAHHS JOCTOBIPHMX
JaHuX OO0 NiATBEPMAKEHHS BNAMBY roNodyBaHHS Ha
NpodinakT1Ky Ta NikyBaHHS 3aXBOPIOBaHb.

lNepcnekTuBHI NepeBarn BiTaMiHiB y npodinakTuui
Ta NMiKyBaHHi paKy MOXyTb OyTW BOCArHyTI BHAcmigok
BMKOPUCTaHHS HOBUX CUITbHOZIOYMX aHaroriB, a Takox
komBiHaLlii BiTaMiHiB Ha paHHiX cTagisx paky. Ak i paHilue,
HeobxigHO BMBYATK POMb BiTaMiHIB B aCMekTi CUHep-
reTUYHOI, aHTaroHICTUYHOI Ta MOTEHLHOI aKTUBHOCTI
NpOTK paky.

BucHoBKHM

1. MpaBUNbHWIA peXxuM Xap4yBaHHS MOXe CrpUsT
3HWXKEHHIO PU3UNKY BUHVKHEHHS! OHKOMOTIYHIX 3aXBOpHO-
BaHb i NOMINLUMTY iX MiKyBaHHS.

2. KeToreHHa fieTa KopycHa B NOEAHAHHI 3i CTaHAapT-
HOO Tepanieto, OCKINbKU MOXE MOCUIIOBATH NPOTUMYX-
MVHHI edDEKTN KMacuYHOI XiMie- Ta NPOMeHeBoi Teparnii,
XapaKTepu3yeTbCs 3aranbHOK XOpoLLo Beanekoio Ta
NEPEHOCHICTIO, @ TaKOX MiABULLEHHSIM SIKOCTI XUTTS.

3. CepenseMHOMOpCbKa AiETa — 3aXUCHUIA (haKTop
NPOTU BUHUKHEHHS paKy 3aBAsiKM aHTUOKCUAAHTHUM i
npoTu3anasnbH1M BNACTUBOCTSM MPOAYKTIB, WO HE
nepenbayeHi.

4. TonopyBaHHs — NOTEHLIHO edpekTrBHa cTpareria
NS iHAyKUii AndepeHLianbHOi CTPeCOCTINKOCTI pakoBUX
i HopMarnbHMX KiTUH SIK AOMOBHEHHS! A0 CTAHAAPTHOTO
NiKyBaHHS.

5. MMepcnekTuBHI nepesaru BiTamiHiB y NpodinakTuui
Ta NiKyBaHHi paKy MOXyTb OYyTW [OCArHYTI BHACMigoK
BUKOPWUCTAHHS HOBUX CUIbHOAOYMX @HAsOrB, a TaKoX
koMGiHaLliil BiTamiHiB Ha paHHIX cTagisx paky.

MepcnekTBM noganbluMx gocnigxeHb. Ang nig-
TBEPIKEHHS LiX BUCHOBKIB HEOOXIAHI A0AaTKOBI AOCHi-
[DKEHHS, LWOG OTpUMaTK AOCTOBIPHI AaHi LWodo 6e3neku,
3MiAICHEHHOCTI Ta €(OEeKTUBHOCTI roNogyBaHHs, JiETU 3
0bMeEXeHHsIM KanopiiHocTi abo cepef3eMHOMOPCHKOT
HIETW Yy OHKOMNOTi4YHUX XBOPUX.
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Adenoid cystic carcinoma (AdCC) is a very rare low-grade invasive carcinoma primarily in the breast. The fact that similar
patterns can be observed in invasive breast carcinomas (IBC) such as AdCC and breast ductal carcinoma in situ (DCIS) in
Tru-Cut biopsies creates difficulties in the differential diagnosis.

Case presentation. A 70-year-old female patient was admitted to our outpatient clinic with the complaint of a palpable mass
in the left breast subareolar region. In the light microscopy examination of 3 tissue samples with a size of 3 measurements,
IBC-like tubular structures, some of which were formed by tiny uniform cells with narrow cytoplasm, and some with eosinophilic
material, and solid nest structures suggesting DCIS in focal areas were observed.

Immunohistochemical examination showed continuity of myoepithelial cells with p63 and calponin, and epithelial cells, staining
with Cd117 and CK7. No staining was observed with progesterone, estrogen, and Cerbb2. The staining rate of Ki-67 was
determined as 2 percent. A diagnosis of AdCC was made with these findings.

Conclusions. Itis important to search for different patterns in addition to double cell population and pay attention to the material
in the lumens in breast Tru-Cut biopsies that contain AdCC patterns that may cause the diagnosis of IBC and DCIS in error.

MpobAemu ouiHIOBaHHA Ta AUdEPEHLHOI AilarHOCTUKK
aAEHOIAHO-KICTO3HOI KapLUMHOMMW MOAOYHOI 3aA03U1 B Uepe3LUKipHin bioncii
Ha OCHOBi OKpPEMOro BUNaAKy

Inbsic Casp, Yoyk Memiww, Cami Biniui, HypteH ApcaaH Icik

AneHoigHo-kicTo3Ha kapumHoma (AACC) — pyxe pigkicHa HM3bkogudepeHLinoBaHa iHBa3MBHA KapLMHOMA NepeBaXHO
MOJIO4HOT 3ano3u. Te, Lo y YepesLukipHux GionTatax noaibHi 3 AJCC natepHu MoXHa CrocTepirati B iHBa3WBHili KapLHOMI
mornouHoi 3anoau (IBC) Ta B kapuuHowmi in situ (DCIS), cnpuumHsie TpyaHOLL iXHBOT AndepeHLinHOT AiarHoCTHKN.

KniniuHuit Bunagok. Xeopa, 70 pokiB HagifLLna 4o HALLOI KIiHIk 3i ckapramu Ha nanbnaTopHe YTBOPEHHS B CybapeonsipHii
AinsHui niBoi MonoyHoi 3anoau. Mg Yac MikpocKoNiYHOro AOCTIMKEHHS B 3 3paskax TKaHWHW YepesLLKIPHOro BionTaTy nyxnuHu
MOMOYHOI 3anoaw BusiBunKn IBC-nopibHi TpybyacTi cTpykTypu, Aesiki 3 Skux Oynm yTBOpeHi ApiGHNMM YHI(DOPMHUMM KNiTUHAMK
3 By3bKOH LIMTONAA3MOH, iHLLI MICTUIIM €03MHOINBHUI MaTepian y MpoCBiTax, a TakoX rHi3ga ConiAHOKNITUHHUX CTPYKTYP,
Lo Bkasysano Ha DCIS y dokanbHWx 30Hax.

Mig yac iMyHOriCTOXIMIYHOTO AOCAIAKEHHS BU3HAYMMWN PE3-NO3NTUBHI | KamnbMOHIH-MO3UTUBHI MioeniTenianbHi KMiTUHY,
Cd117-nosutneHi Ta CK7-noauntusHi eniteniansHi knituHW. Ekcnpecito nporectepoHy, ectporeHy i Cerbb2 He cnoctepiranu.
Ekcnpecis Ki-67 Busenena y 2 % knituH. 3a ummmn pesynstatamu BctaHoBunm fiarHo3 AdCC.

BucHoBku. Y BionTaTax rpyaHoi 3anoau, kpim NoABiiHOI nonynsuii NyXnuHHUX KINITUH (eniTenianbHux i MioeniTeniansHmx),
BaXIMBO BU3HAYATK Pi3Hi NaTEPHN MyXIMHU Ta 3BEPTaTW yBary Ha marepian y NpocsiTax Tpyb4acTux CTPYKTYp, WO MICTATb
natepHn AdCC i MoXyTb npu3BecTy 4o nomunkosoi fiarHocTuku IBC i DCIS. Y cyMHIBHUX BUNaakax nig Yac iMyHoricToximiv-
HOTO JOCHIIYKEHHS! KOPUCHUM € BUKOPUCTaHHS Xo4a 6 ogHOro mMioenitenianbHOro Mapkepa Ta enitesnianbHUX Mapkepis, Sik-0T
Cd117i CK7.

Adenoid cystic carcinoma (AdCC), in which 3 subtypes
are distinguished (classic adenoid cystic carcinoma,
solid basaloid adenoid cystic carcinoma, adenoid cystic
carcinoma with high grade transformation) is a very rare
low-grade invasive carcinoma primarily in the breast [1].
It is generally observed as well-circumscribed lobular
masses in the central region and subareolar area of
the breast in the 6" and 7" decades [2].
Histopathologically, the structures in the cribriform
pattern with myxoid or eosinophilic material within
their lumens — which facilities diagnosis — can also be
found in tubular, solid, and trabecular patterns, Cd117
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staining in epithelial cells by immunohistochemistry and
detection of myoepithelial cells with markers such as p63
and calponin are helpful in diagnostics and differential
diagnostics [1].

Breast AdCC treatment is sufficient with surgery
alone and the prognosis is generally good [3]. The
fact that similar patterns can be observed in invasive
breast carcinomas (IBC) such as AACC and carcinoma
in situ (DCIS) in Tru-Cut biopsies creates difficulties in
the differential diagnosis. Another point to be considered
in the differential diagnosis is the limitation of the biopsy
material to represent in the whole.
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Fig. 1. IBC-like tubular structures and pink eosinophilic material in some part of the lumen. HE x200.
Fig. 2. DCIS-like pattern. HE x200.

Fig. 3. Myoepithelial cells interspersed in the basal layer and locally in epithelial cells. p63 x200.

Fig. 4. Myoepithelial cells interspersed in the basal layer and locally in epithelial cells. Calponin x200.
Fig. 5. Diffuse staining of Cd117 epithelial cells. Cd117 x200.

Fig. 6. Staining pattern of Ki-67. Ki-67 x200.
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In this article, the differential diagnosis of breast
AdCCs with IBC and DCIS, and histopathological and
immunohistochemical clues in a case of breast AdCC are
discussed within the literature.

Case presentation

A 70-year-old female patient was admitted to our
outpatient clinic with the complaint of a palpable mass
in the left breast subareolar region. A hard fixed mass
was detected in this area on physical examination.
Mammography showed a smooth contoured opacity 1
cm in diameter in the subareolar region of the left breast
and ultrasonography showed a hypoechoic solid mass
(BIRADS 4) at a distance of 5 cm from the left breast
areola. A Tru-Cut biopsy was performed. The largest is
0.6 x 0.1 x 0.1 cm the smallestis 0.2 x 0.1 x 0.1 cm.

In the light microscopy examination of 3 tissue
samples with a size of 3 measurements, IBC-like tubular
structures (Fig. 1), some of which were formed by tiny
uniform cells with narrow cytoplasm, and some with eosi-
nophilic material, and solid nest structures suggesting
DCIS in focal areas were observed (Fig. 2).

In addition, cribriform structures with mixed material
in their lumens were observed in several areas.
Immunohistochemical examination showed continuity of
myoepithelial cells with p63 (Fig. 3) and calponin (Fig. 4).
Diffuse staining was observed in epithelial cells with
Cd117 (Fig. 5), while CK7 focal staining was observed.
No staining was observed with progesterone, estrogen,
and Cerbb2. The staining rate of Ki-67 was determined
as 2 percent (Fig. 6). A diagnosis of AJCC was made
with these findings.

Written consent from patient was taken.

Discussion

Breast AdCC differs significantly from breast IBC and
DCIS in terms of treatment and prognosis [4]. Therefore,
diagnosis and differential diagnosis with Tru-Cut
biopsy is important. There are difficulties in differential
diagnosis with Tru-Cut biopsy. At this point, histological
and immunohistochemical clues can be guiding. In our
experience, histologically solid and tubular patterns
in large areas are indeed a problem in Tru-Cut biopsy
materials and may cause the misdiagnosis of IBC or
DCIS. At first sight, tissue samples with a large solid and
tubular pattern should be carefully examined for further
trabecular or cribriform patterns. In addition, a double cell
population consisting of basaloid cells located in the basal
of epithelial cells with large cytoplasm indicates AdCC [1].
Eosinophilic and/or myxoid material in tubular structures
or lumens of cribriform structures is an important clue
for AdCC for differential diagnosis from IBC and DCIS.
In addition, in histochemical staining, the eosinophilic
material is stained pink with alcian blue and PAS, and
the myxoid material in blue [1].

As another histopathological finding, perineural
invasion is a valuable finding in breast AdCCs [1]. In case
of perineural invasion, the diagnosis of AdCC should be
considered. Immunohistochemically, myoepithelial cell
markers such as p63 and calponin provide important helpful
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findings [1]. While IBC myoepithelial cells are not observed
with markers such as p63 and calphonin, continuity can
be observed around the ducts in DCIS, but as in our
case, myoepithelial cells are observed as embedded in
epithelial cells in AdCCs. Cd117 is highly sensitive for
AdCC in epithelial cells [1]. For this reason, it is a point to
be considered that it should be added to the routine as a
marker, especially in breast Tru-Cut biopsies with tubular or
solid patterns. In addition, CK7 stains epithelial cells while
myoepithelial cells do not [5]. This finding is valuable for
understanding the dual cell population. In AdCCs staining
with estrogen-progesterone and cerbB2 is not expected [6].

It should be kept in mind that similar staining
characteristics can be observed in some DCIS and triple-
negative IBC, althoughitis a finding in favor of AdCC. The
very low numbers of mitoses and staining pattern of Ki-67
may also indicate AdCC [1].

It is a helpful finding in the differential diagnosis of
high-grade DCIS and IBC, but this is not the same for
low-grade DCIS and well-differentiated IBC. MYB and
SOX 10 are markers whose sensitivity and specificity
have been reported for recently studied AACCs but require
further studies [5,7].

Conclusions

In conclusion, it is important to search for different
patterns in addition to double cell population and pay
attention to the material in the lumens in breast Tru-Cut
biopsies that contain AdCC patterns that may cause
the diagnosis of IBC and DCIS in error. However, in cases
that cannot be resolved, using at least one myoepithelial
marker and epithelial markers such as Cd117 and CK7 will
be helpful in the immunohistochemical staining routine.
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MyAbTUCUCTEMHMU 3anaAbHUN CUHAPOM, iMOBIPHO,
acouinoBaHuu i3 SARS-CoV-2 Ta ycKnaAHEHUW YTBOPEHHAM TpoMOy
B NPaBOMY nepeAcepAl, y AUTUHU (KAIHIYUHMWA BUNAAOK)
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3anopi3bkuii AepxaBHWUI MEAUYHWI YHIBEpCHTET, YkpaiHa

A - KoHLLeNLis Ta AM3alH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTaLis poaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTarTi;
F - octatouHe 3aTBEpPAXEHHA CTaTTi
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MeTa po6oTu — Ha KIiHiYHOMY MpWKNagi BUNaaKy MynbTUCUCTEMHOTO 3ananbHoOro CUHAPOMY, NMOBIPHO, acOL|iioBaHOrO 3
COVID-19 Ta ycknagHeHoro yTBOPEHHAM TPOMOY BEMKMX PO3MIPIB y NpaBoMy nepeacepdi, y AUTUHM BUCBITIIMTY npobnemm
MOHITOPUHIY, NiKyBaHHS LibOro CTaHy Ta MOXIMMBI LUMSIXM iXHBOTO BUPILLEHHS.

HaBeneHo onmc ogHOro 3 BUNaZKiB MynbTUCUCTEMHOTO 3ananbHoro cungpomy (MIS-C), wo signosigae kputepism BOOS3. Y
OWUTVUHK, B KOTPOI criocTepiranu Tsikkuii nepebir 3aXBoptoBaHHs! i 3adpikcyBani cMNTOMY rinep3ananerHs, Ha 16 geHb Big
noyaTKy 3axXBOPIOBAHHS BUSIBUNW NO3UTUBHY AMHAMIKY BHACNIAOK NMPU3HAYeHHs iMyHOrno6yniHy MIOAUHA HOPManbHOTO Ans
BHYTPILUHLOBEHHOIO BBEAEHHS Ta [MIOKOKOPTUKOCTEPOiAiB. Ane Ha 27 AeHb XBOpobu, He3aBaxatoun Ha NPU3HAYEHHs aHTVKoa-
TYNSHTHOI Tepanii, BU3HaYMnW BENMKWIA TPOMBG y NOPOXXHUHI NpaBoro nepeacepas. 34incHUM onepalwito — BuaaneHHs Tpomoy
3 NpaBoro nepeacepas B yMoBax napanensHoro kposoobiry. Y 3af0BinbHOMY CTaHi AWTUHA BUNWUCaHa ANst MPOAOBXKEHHS
NiKyBaHHS B aMbynaTopHux yMmoBax Ha 56 aeHb XBopobu.

BucHoBku. CeoevacHa giarHoctuka MIS-C y fitei i3 nuxomaHKor, 03HakaMuy 3ananeHHs Ta AncyHKLIE opraHiB y nepiog
naHgemiyHoro nowwmperHs COVID-19, a Takox 0brpyHTOBaHe NPU3HaYEHHs BHYTPILLHBOBEHHOTO iMyHOrNobyniHy Ta cTepoiais
MOXYTb 3MEHLLMTY 3ananbHy peakLiito Ta NOKpaLLMTV NPOrHO3 3aXBOPIOBaHHS. BaxnnBo 3giiicHOBaTM NONynsLiiHi npocnek-
TWBHI JOCNimKeHHs Ans onTumisauii Tpombonpodinaktuku y aiten ia COVID-19 i MIS-C.

Multisystem inflammatory syndrome, probably associated with SARS-CoV-2,
complicated by thrombus in the right atrium, in a child

0. V. Usachova, 0. V. Konakova, Ye. A. Silina, N. V. Vorobiova

Aim. Clinical case report of multisystem inflammatory syndrome, probably associated with COVID-19 and complicated
by large thrombus in the right atrium in a child highlights the problems of monitoring, treatment, and the possibility of their
solution.

Presentation of a clinical case. We demonstrate one of the cases of multisystem inflammatory syndrome (MIS-C), which
meets WHO criteria. In a child with a severe course of the disease and symptoms of hyperinflammation, on the 16" day from
the onset of the disease, a positive effect was registered on the introduction of human normal immunoglobulin for intravenous
administration and glucocorticosteroids. But on the day 27 of the disease, despite administration of anticoagulant therapy,
a large blood clot was found in the right atrium cavity. Operation was performed with removal of the thrombus from the right
atrium under artificial blood circulation and the child was discharged in satisfactory condition to continue treatment in an
outpatient setting on the day 56 of the disease.

Conclusions. Timely diagnosis of MIS-C in children with fever, signs of inflammation and organ dysfunction during the pandemic
spread of COVID-19 and reasonable administration of intravenous immunoglobulin and steroids may reduce the inflammatory
response and improve the prognosis. It is also important to conduct population-based prospective studies to optimize throm-
boprophylaxis in children with COVID-19 and MIS-C.

MopiBHsIHO 3 gopocnumy GinbLuicTb AiTeit i nigniTkie i3
COVID-19 matoTb MiHiMarnbHi NposiBv 3axBOproBaHHS abo
B HUX CrOCTepiratoTb ioro 6eacumnTomHui nepebir [1,2,19].
MoumnHatoun 3 kBiTHS 2020 poky, My6rikytoTb NOBIROMMEHHS
MpO MosIBY Y paHiLLe 300POBKX ATl 3aXBOPIOBaHb, LLIO CY-
MPOBOIKYBANMCS JIMXOMaHKOH), CEPLIEBO-CYAUHHUM LLIOKOM
Ta/abo o3Hakamm xBopobu Kaeacaki 3 mposisamu rinep3a-
naneHHs Ta MynsTUCUCTEMHUM YPaXXeHHsM, SiKi MOB'S3aHi
i3 SARS-CoV-2 [18]. 3-nomix Lyix giTeit 3a pesynsratamu
MNP-tecty 6araro 6ynu SARS-CoV-2-HeratmBHUMM, ane
Manu NeBHi TUTPK creumdidHnx aHTuTin. HuHi BeecsitHs
opraHisavis oxopoHu 300poB’s (BOOS3) BuaHaumna kpu-
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Tepii LbOro HOBOrO 3aXBOPOBAHHS, SIKE MAE Ha3By Myrb-
TUCUCTEMHUIA 3ananbHuiA cuHapom y piten (MIS-C), a
Koaryronarisi BU3HayeHa sik noTeHLiHa o3Haka MIS-C [26].

MeTta pobotu

Ha kniHiyHoMy npuknagi Bunagky MynsTUCUCTEMHOMO
3ananbHOro CMHAPOMY, MMOBIPHO, acoLiNnoBaHoro 3
COVID-19 Ta ycknagHeHoro yTBOPEHHsIM TpoMOy Benu-
KX pO3MipiB Y MpaBoMy nepencepai, y AUTUHW BUCBIT-
nNTV NPOBRNEeMM MOHITOPUHTY, NiKyBaHHS LIbOrO CTaHy Ta
MOXNMBI LUASIXM IXHBOTO BUPILLEHHS.
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KaiHiuHWI BUNapokK

[JisunHka E. Bikom 9 pokiB rocnitanisoBaHa B Biagi-
NeHHs aHecTesionorii, IHTEeHCUBHOI Tepanii Ta XpoHiogiani-
3y KHIM «Micbka antsya nikaprs Ne 5» 3MP 30.08.2021 p.
(Ha TpeTiit geHb Big novaTky XBOpobM) 3i ckapramn Ha
B'ANICTb, COHMWMBICTb, BNtoBOTY, Ginb y XMBOTI, HOrax, a
TaKoX Habpsikv Ta SyXy, Lo Nporpecysany.

3 aHamHesy: CiM’sl AUTWHM acollianbHa, Mama cTeep-
IDKYE, WO Y AUTUHKM Byna aneprisi Ha kaByH (rinepemisi
LUKIPHUX NOKPUBIB, cBepOiX LWwkipn), MPBI — go 6-8 pasis
Ha piK, IHLLMX IHEKLiNHMX 3aXBOpoBaHb He Byno.

Ha yac rocnitanizauii ctaH OWTUHU TSXKKWIA, 3y-
MOBJIEHU AUXanbHOK HEeJOCTaTHICTHO, IHTOKCKKALLEH,
reHepanisoBaHumu Habpsikamu (aHacapka). Temnepa-
Typa — 38,2 °C, YCC - 170 yp./xB, Y — 48 gumx./xs,
AT — 90/55 mMm pT. cT. [IMTuHa B'sina, BepeanvBea, Ha
ornag pearye HeratuBHo. LUKipHi nokpusu, Buanmi
cnm3oBi 060MoHKKM Bnigi, Cyxi, TYProp LKIpK 3HKEHWIA.
Ha obnmnydi, Tyny6i (30ebinbLioro B HUXHIX Bigdinax xu-
BOTA), HUXHIX KiHLiBKaxX — BUPaXeHi Habpsku 3a TUnom
aHacapkv. [InxaHHs yTpyaHeHe, 3 y4acTio JOMOMIKHOT
AMXanbHOi MycKynaTypu, sayxa 3MiLLaHOro xapakTtepy,
KcHeBo3anexHa. [ig vyac ayckynstadii nereHb: AnxaHHs
XKOPCTKE, B HWXKHIX Bigainax ocnabnexe, Hag BCiEto no-
BEPXHEK — po3CisiHi ApiGHONyxMpLeBi xpunu. Bussunu
BUPaXeHy NynbcaLlito Ta HabyxaHHS LWNAHUX BEH. TOHU
cepLs NpurmyLLEeHi, Taxikapgis. XXuBiT 30inbLueHni 3a pos-
Mipom BHacnigok Habpsikie, mig yac rnmbokoi nanbnavii
yytnveui. MNeviHka +3 cM, cenesiHka He ManbnyeTbCs.
MonepeaHin AgiarHo3 — rocTpuii rMoMepynoHedpuT,
He(PPOTUYHNI CUHAPOM; HabpsiK MereHis; AuxanbHa
HEeOOoCTaTHICTb 2 CTyNeHs:; aHacapka.

Mig yac nabopatopHoro gocnimkeHHs (mabn. 1)y
3aranbHOMY aHanisi KpoBi BUSIBUIU FiNepnenkoLmTos —
24,7 x 10%n, BigHocHY nimcpoumToneHito — 3 %, aHeMito
(remorno6iH — 87 r/n), TpomboumnTos — 389 x 10%n,
NPUCKOPEHY LWBMAKICTb ocinaHHs eputpouuTis (LUOE) —
25 mv/rog; C-peaktmBHmii 6inok (CPB) — 34,6 r/n, ictoTHe
nigBuLLEHHs piBHA D-gyumepa — noHag 4400 mr/mn. 3a
pesynbTatamu 3aranbHOro aHanisy cevi BU3Haumnm npote-
THYpito, NENKOLMTOYPItO, LMMIHAYPItO Ta MikporemaTypito.
He BusSBUIM CYTTEBOMO NiABULLEHHS BMICTY @30TUCTUX
LUAKIB KPOBI, O3HaKW rinep3ananbHoi peakLii: ce4oBuHa
—10,9 Mmonb/n, kpeaTuHiH — 136 MKMonb/n,

3a pesynsratamu EKT giarHocTyBanu BupaxeHi
aucmeTaboniyHi 3MiHM B MiokapZi WnyHouKiB. Ynb-
TpasBykoBe JocnimkeHHs (Y3[]) cepus BUSIBUMO 03HaKM
Aunarauii npaswx i NiBYX KaMep CepLis, CUCTOMIYHY AnC-
(hyHKLiO NIBOTO LUNYHOYKA, 3HKEHHS hpaKLii BUKUOY
10 48 %. Ha Y3[1 nnespanbHUX NOPOXHUH BUSBUMN
rigpoTopakc 3 ABox 6okiB, Ha Y3[] opraHiB YepeBHOi
MOPOXHWUHU — TiAPONEPUTOHEYM, exorpadiyHi 03HaKu
3aCTilHUX SIBULL Y BENuKOMY Komi kpoBoobiry. Mg yac
PEHTrEeHONOrYHOro AOCAIIKEHHS OPraHiB rpyaHOT MOPOX-
HWHY fjjarHoCTyBanm Habpsik nereHis i ABOGIYHWI NneBpuUT
(puc. 1).

Mpu3Haumnu nikyBaHHS: aHTUOAKTepianbHi npena-
patn — uedpiakcoH 100 mr/kr i BaHKOMiLUmMH 10 Mr/kr
4 pa3u Ha AeHb npoTsroM 16 Aib; rMoKOKOPTUKOCTEePOiaHa
Tepanis — aekcameTa3oH 5 mr/kr/goby; Basonpecopu —
L06yTamiH 2 MKI/Kr/XB; aHTUKOarynsHT1 — renaput 4o 200
On/kr/a, iHdysiliHa Tepanis 3 KOpeKLieto enekTponiTHOro
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Puc. 1. PeHTreHonoriyHe AoCifpKeHHs OpraHiB rpyaHoi knitku. Habpsik nereHis i ABOBIYHMIA NNeBpuT.

06MiHy; fiypeTuku — cpypocemia 2 mr/kr; nesarperatm —
avnipugamon 100 mr/kr. BusHaueHHs fo3u renapuHy Ta
KOHTPOMNb eeKTUBHOCTI MOro BBEAEHHS 3MINCHUM 3a
NOKa3HVKaMW 3ropTaHHs KPOBI.

Ha gpyruin geHb nepebyBaHHs B peaHimMaLiiiHoMy
BiAZiNeHHi BHACNIZOK MOTipLUEHHS CTaHy (mporpecy-
BaHHS AVXanbHOI HeJOCTaTHOCTI, 3HWXKEHHSA caTypauii
10 85 %, 36inblueHHs HabpsikiB, nosiBa noniceposnTy)
AVUTUHY Nif 3aranbHO aHECTESIE NEPEBENI Ha LITYYHY
BeHTUNsALiLO nereHb (LUBJ1) (opoTpaxeanbHa iHTybauis
iHTy6auiiHo Tpy6koto 5,5 Mm; Ha 18 cm 6ing kpato
poTOBOI NOPOXHMHYK): Hamilton C6, PCV+ P ynp 10 cm
H,O; PEEP 10 cm H,0; FiO, 50 %; EtCO, 39 mm pr. cT.
Moyanu remopianis y pexumi ynstpacinstpadii. Ha uen
yac oTpumanu pesyneratn obctexerHs Ha COVID-19:
metogom I®A — SARS-Cov-2-IgG nosutusHuiA (8,7);
SARS-Cov-2-IgM — HeratuBHui; metogom [P — PHK
SARS-CoV-2 He BusiBNEHO.

[MpunyLLeHHs NPo HasBHICTb FMOMepYnoHedpuTy Ta
CVICTEMHUX 3aXBOPHOBAHb CMOMYYHOI TKAHWHW BigXUNWIN
3a pesynsratamm [04aTKOBUX ODCTEXEHb, L0 BUKOHAHI
32 YYHHUMU pekoMeHaaLisMK1, Ta KOHCYMbTaLin daxisLiB
— QUTSAYOro Hedpporora Ta AUTSHOro peBMokapaionora. bak-
TepianbHWIA CEncycC BIAXUINEHO 3a pesyrsTatamm MOBTOPHWX
HeraTVBHUX GakTepionoriyHnx 06CTeXeHb NavieHTa.

Micnsa oTpuMaHHs pesyneTaTtis 06cTexeHHs Ta obro-
BOPEHHS! [liarHo3y KOHCUIyMOM, 3Ba)Katoum Ha Bik AUTUHU
(9 pokiB), HAasIBHICTb KITIHIYHWX O3HAK TSHXKKOTO 3aXBOPHO-
BaHHS 3 NONIOPraHHUM YPaXEHHSM i 3a5Ty4eHHsIM noHag
[BOX CUCTEM (CepLIEBO-CYANHHOI, CEYOBUAINbHOI, An-
XarnbHOI, KPOBOHOCHOI), 03HaK MioKapAianbHOi AMCYHK-
Lii, koarynonarii, BUKMOYEHHS 3ananeHHs 6akTepiansHoi
eTionorii, nabopaTtopHO MiATBEPAKEHUIA NEPEHECEHMI
COVID-19 (tect Ha aHTMreH SARS-Cov-2-1gG nosu-
TVBHMI), NabopaTopHi JoKa3n 3ananeHHs (NiaBULLEHNIA
piBeHb CPB, npuckopeHHs LLOE, nimdouuToneHis, Hen-
Tpodhinb0o3, TPOMOOLMTO3, HU3bKWIA PIBEHD anbOyMiHy),
cchopmynioBanm KniHivHWiA giarHo3. OCHOBHUIA — Mynb-
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Tabnuus 1. JQuHamika nabopaTopHMX NOKa3HWKIB NaLieHTa BIPOAOBX CTaLiOHAPHOrO CNOCTePEeXEHHS

PecbepeHTHi

e p—
30.08 (0200 [09.00 21.09 28.09 17.10 SHaIeHAA

3aranbHUI aHaAi3 KpoBi

Epwutpoumtu, 10%2/n 3,36 42 34 2,6 34 41 3,5-4,7
T'emorno6iH, r/n 87 115 94 79 102 118 110-145
ematokput 93 0,33-0,41
TpomGouutu, 10%/n 389 330 260 140 370 390 160-390
TeiikouuTw, 109n 247 22 16 16,1 16,8 9,4 4,5-10,5
Metamienountu, % 2 0-1
ManuukosgepHi HerTpodinu, % 15 12 8 10 12 10 1-5
CermeHTosimepHi Hentpodinu, % 80 77 76 62 56 38 35-65
TNimdoumtn, % 3 8 9 21 22 42 20-54
Motountu, % 2 3 7 6 7 10 2-10
EoanHodinu, % 0 0 0 1 1 0 1-5
LIOE, mm/ron 25 1 34 7 14 25 4-12

3aranbHui aHani3 ceyi

Konip OBTa KOBTa XOoBTa OBTa KOBTa CBITNO-XOBTa
TMpo3opicTb MyTHa nposopa MyTHa nposopa MyTHa nposopa
Mutoma ryctuHa 1008 1013 1020 1008 1015 1011-1025
Binok 0,330 0,028 0,035 0,033 0,042 -
TlenkounT, B Noni 3opy no 50 2-3 40-50 7-8 1-2 1-6
Epwutpoumtu, B noni 3opy o 100 25-30 Bce none sopy  10-12 30-40 0-2
BioxiMiuHi nokasH1ku
AT, mmonb/r/n 0,15 0,27 0,42 0,4 0,10-0,68
ACT, mmonb/r/n 0,19 0,16 0,28 0,2 0,10-0,45
Binipy6iH 3aranbHuin, MKMONb/N 9,0 8 78 6,5 8,6-20,5
BaranbHui Ginok, r/n 55 50 61 60 65-85
AnbByMiH, r/n 434 52-65
CevoBwuHa, MMOIb/N 10,9 9,3 53 9,2 6,1 1,7-8,3
KpeaTuHiH, Mkmonb/n 136 111 72 71 41 27-98
niokosa, Mmonb/n 8,9 6,4 8,3 54 3,8-6,1
Tpurniuepuamn, MMonb/n 1,21 0,34-1,13
TpOMOHiH, Hr/mMn <0,5 <0,5
C-peakTuBHUiA Ginok, Mr/mn 34,6 234 <6
MpokanbUUTOHIH, HI/MN 0,66 0,32 <0,1
depuTuH, Hr/mMn 235 22-350
Na+, mmone/n 140 141 141 137 135-148
K+, mmonb/n 44 3,02 417 4,7 3,5-5,1
Cl-, mmonb/n 114 104 105 100 96-111
Fe++, Mmmonb/n 19,4 8,95-21,48
MpoTtpombBiHoBwit iHaekc 3a Keikom, % 83 95 98 76 102 70-100
AYTY, c 31 16 28 38 97 26 24-34
POMK, r/n 6,5 3 5 2 10 55 3-4
®ibpuHoreH, r/in 4,7 1,6 3,1 2 6,7 4,38 2-4
MHB, ym. oa. 1,18 1,05 1,02 1,02 1,27 0,85-1,15
D-pumep, mkr/mn >4400 >4400 >4400 >4400 >4400 0,5
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TUCUCTEMHWUI 3anasibHUA CUHOPOM Y AiTeRn, iIMOBIPHO,
acouinosanuit i3 COVID-19; kapawT, roctpuin nepeoir.
YcknagHeHHs — CMHOPOM NOMiopraHHOi HEQOCTATHOCTI
(HabpsK ronoBHOTO MO3KY, KapAioreHHWA Habpsik nereHb,
[MxanbHa HeloCTaTHICTb 3 CTyneHsl, noniceposuT (rigpo-
TOpPAKC, BUNITHUI NEPVKAPANT, acLuT)), aHacapka, rocTpe
yLikomxeHHs Hupok; [B3, ctagia rinepkoarynauii (?),
CCH ll-a cT., aHewmis |l cT.

3rigHo 3 Hakasom MOS Ykpainu Ne 930 Big 13 TpaBHs
2021 p. [28], npusHa4nnm iMyHOrnobyniH NAUHN HOp-
ManbHUI 4115 BHYTPILUIHBOBEHHOTO BBEAEHHS B KYPCOBIl
[o3i 2 r/kr. Movanu nynbc-Tepanito rKOKOPTUKOCTe-
poifamu (3Baxatoun Ha TSKKICTb YPaXeHHs): BHYTPILL-
HbOBEHHE BBEAEHHS METUNNPEeaHi3onoHy B Ao3i 40 mr/
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[00y, NpofoBXeHO BHYTPILLHBOBEHHE BBEAEHHS AeKCa-
meTa30Hy 4 Mr/goby npoTarom 12 gHiB; Hagani — nepexig
Ha nepoparbHy Tepanito METUNNPEAHI30MOHOM i3 MOCTy-
MOBUM 3HWXEHHAM [03n npoTsaroM 36 Aib. 3aificHnnm
TpaHcaysil CBKO3aMOPOXEHOI MasMu, EpUTPOLUTAPHOI
macwm.

Ha LUBI gutnHa nepebysana 4 nobu, nposenu 10
ceaHciB remogjaniay.

Ha 17 peHb Big noyatky 3axeoptoBaHHs (13.09.2021 p.)
Y OUTUHU BU3HAYMIIN NO3UTUBHY AMHAMIKY — perpec npo-
SIBiB AMXaIbHOI HEOCTATHOCTI, MONICEPO3NTY, aHaCapKu,
rOCTPOI HUPKOBOI HegocTaTHOCTI. [aLjeHTka nepeBeaeHa
B NepjaTpuyHe BigaineHHs. OTxe, crocTepirany KOHTPOmb
cucTeMHoi 3ananeHoi Bignosiai. Mpote 20.09.2021 p.
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(Ha 24 peHb Big noyaTky 3axXBOPHOBaHHS) e 3bepira-
JICS MaCTO3HICTb 0BMMNYYS, NEPEAHBOI CTIHKM XMBOTA,
HDKHWX KIHLiBOK, NOMipHa Taxikapgisi, CUCTOMIYHWIA LLyM
Haf, BEPXIiBKO, 30iMbLUEHHS NeYiHk1 A0 3 CM Big Kpato
pebpa. Tomy BukoHanu Exo-KT. MMig yac gocnimkeHHs
BUSIBUNW JunaTalito niBoro LWnyHo4ka, MiTpanbHy Ta
TpuKycnigansHy perypritauito 1 cTyneHsi, dpakuis Bu-
kuay — 66 %. Mig yac nosTopHoi Exo-KI™ (21.09.2021 p.)
BUSIBUNW HETaTUBHY AMHAMIKY: 3HKEHHS dopakLii BUKMay
110 57 %, y NOPOXHUHI NpaBoro nepeacepas Ha nepeaHii
CTiHUi Bi3yanisoBaHO exoreHHe YTBOpeHHs 17 x 19 mm
(TPOM6?); cucToniyHa, AiactoniyHa dyHKUi MiBOro Luny-
HOuKa 36epeXxeHi; rigponeprkapauT.

Hagani nig Yac AgnHamiYHOro CnocTepexeHHs BU3Ha-
yunu: 23.09.2021 p. (Ha 27 AeHb Bif No4aTKy 3axBOpto-
BaHHs1) 3a AaHumm Exo-KI™ i gonneporpadii niaTBepmkeHa
HasiBHICTb TPOMOY B MOPOXHUHI NPaBOro nepeacepas,
po3mip — 22 x 17 mm (puc. 2). Kapgioxipypr BCTaHOBMB
AiarHo3: nocTKOBIOHUA KaphiOoCKIepos; YCKNagHeHHs —
TpomG Benuk1x po3mipis y npaBoMy nepeacepai; cepLesa
HefocTaTHiCTb 1-2 CT. PekomeHgoBaHe NPOAOBXEHHS
QHTUKOArynsHTHOI Tepanii Ta onepaTuBHE BTPYYaHHSI.
OnHUM i3 IMOBIPHMX TPUTrEpHUX (HaKTOPIB BUHUKHEHHS
Tpomby nmpaBoro nepeacepast Moxe OyTw TpuBana Ka-
TeTepu3auis MigKknoYnYHOI apTepii Ha YOHI OCHOBHOTO
npouecy. 323.09.2021 p. 4o 28.09.2021 p. auTiHa OTpU-
MyBana nikyBaHHs nig NOCTINHAM Harns4oM Y BiOAiNEHHi
aHecTesionorii, iIHTEHCMBHOI Tepanii Ta xpoHiogianidy 3
NPOAOBXEHHAM aHTUKOArynaHTHOI Tepanii.

BpaxoBytouu, Lo He cnocTepirany NO3NTUBHY
AnHamiky, 3 28.09.2021 p. go 05.10.2021 p. autnHa ne-
pebysana y BigaineHHi kapgioxipyprii KHIM “3anopisbka
obnacHa nikapHsa” 30P 3 fiarHo30M BHYTpiLLHbOCEPALe-
BUI TpoMBO3, TpomO6 npaBoro nepeacepas. Ha 32 aeHb
Bif noyatky 3axsoptoBaHHs (28.09.2021 p.) nauieHTui
BVMKOHaNM onepawiio 3 BUAaneHHs Tpomby 3 npasoro
nepeacepas B yMoBax napanenbHoro Kpoeoooiry.

[o auTta4oi nikapHi AWTMHa nosepHynacs
05.10.2021 p., 50 19.10.2021 p. npogoBxXmMna NiKyBaHHS y
negiatpuyHomy BigdineHHi KHIM «Micbka gutsava nikapHs
Ne 5» 3MP. Big 39 gHs Big noyaTky 3aXBOptOBaHHS CMo-
cTepiranu cyTTeBY NO3UTUBHY AUHAMIKY, CTaH AUTUHU BU-
3HauMNM Sk cepeHboi TSHKKoCTi, Temnepatypa — 36,5 °C,
YCC-90yp./xe, Yl — 18 gux./xB, AT — 120/70 Mmm pT. CT,,
HabpsikiB He Gyno. 36epiranncs NpUrnyLLEHICTL TOHIB cep-
LI, CUCTOMIYHMI LLYM Ha BepXiBLYi. Y 3a40BINbHOMY CTaHi
BUMVCaHa Ans NPOLOBXEHHS NiKyBaHHS B aMbynaTtopHmX
ymMoBax Ha 56 fieHb xBopobu, Ha 53 feHb cTaLioHapHOro
NiKyBaHHS.

06roBopeHHA

Hasenwu onuc kniniyHoro Bunaaky MIS-C y 9-pivHoi au-
TWHM, B KOTPOI, HE3BaXXaKuM Ha CBOEYACHE NPU3HAYEHHS
iMyHOrno6yniHy MIOAMHWN HOPMAanbHOTO AN BHYTPILL-
HbOBEHHOrO BBEAEHHS, aHTWUKOArynsHTiB, nynbCc-Tepanii
TTOKOKOPTUKOCTEPOIAaMM, YTBOPUBCA TPOMO BENMKMX
po3MmipiB y nNpaBoMy nepeacepai, a Le noTeHUinHO Nne-
TanbHe pigkKicHe ycknagHeHHs B Autsayomy Biui. [licns
0rnepaTMBHOIO BTPYYaHHS! 3 BUAArEHHs TPOMOY 3 NpaBoro
nepeacepas Ta HacTynHoI Tepanii oTpyMank 3af0BiNbHUIA
pesynbrar.

Maronoris. Tom 19, Ne 2(55), TpaBeHb — cepneHb 2022 p.

KAIHIYHMY BMNAAOK

Puc. 2. Exo-KT. Tpom6 y nopoxHwuHi npasoro nepeacepas (22 x 17 Mm).

Y Baratbox JOCMIMKEHHAX ONUCYIOTb NErkuin nepe-
6ir 3aXBOPIOBAHHSA Ta BUCOKWI piBEHb GE3CMMMNTOMHOI
iHdpekuii B aiten i3 roctpoto chopmoro COVID-19. Tak,
HanpuKnag, y peTpocnekTMBHOMY aHanisi nepebiry 3a-
XBOPOBaHHS y 2135 KuTaicbkux AiTen i3 nigTBepmKeHO0
rocTpoto iHdekuieto SARS-CoV-2 susisunu: noHag 90 %
nauiexTiB 6ynu 6escumnTomMHMMK abo mManu 3axsopro-
BaHHS1 NErkoro, cepeaHLOoro cTyneHs TsxkocTi [1]. BeTa-
HOBWTU CMPaBXHIO 3aXBOPIOBaHICTb Ha 6e3CMMNTOMHY
iHekuito SARS-CoV-2 npobrnemaTtyHo, OCKinbku AiTh
6€3 KMiHIYHWX NPOSIBIB 3aXBOPIOBAHHSA HE MOXYTb OyTu
obcTexeHi; 3a gaHMMK MeTaaHanisie, 16-19 % nepja-
TPUYHUX BUMAZKIB MatoTb 6e3cumnTomMHui nepebir [1-3].

Y npocnekTyBHOMY GaraToLeHTPOBOMY AOCIIKEH-
Hi, WO 3AiACHEHE B YOTMPBLOX (PPaHLy3bKUX MiKapHsIX,
3MiICHANN TECTYBaHHA METOAOM MNoniMepasHoi naHLto-
roBoi peakuii Ha SARS-CoV-2 y Bcix rocnitanisoBaHux
nauieHTis; BusBunu, Wwo 197 (45 %) i3 438 ocib i3 no3u-
TVUBHUMU pesyrsTaTammn Manv 6e3cMnToMHUMMIA nepebir
3axBoptoBaHHs [4]. B iHWOMY AoCnimKeHHi HayKoBLi B
CTPYKTYPOBaHKX MareMaTnyHUX MOZENsX 3iCTaBuv Bik
OUTWHY 3 enigemionoriYHUMM AaHnMK B KinbKOX KpaiHax
i 3'AcyBanu, Lo KIiHiYHi CUMITOMU BU3HaYanm nuwe y
21 % iHdikoBaHmXx [5].

Y HebaraTbox AiTelt po3BMBAETLCA TsHKKA rocTpa
¢opma COVID-19, wWwo cnpuunHae HeobXiaHICTb roc-
niTanisauii yepes TsXKi NPosiBM 3aXBOptoBaHHS abo
ycknagHeHHs iHdekuii SARS-CoV-2. LieHTp KoHTponto
3axsoptoBaHocTi (CDC, CLLUA) Ha ocHOBI JOCTIIKEHHS
576 pitew, rocnitanizoBaHmx i3 SARS-CoV-2 iHdekuieto,
MOBIJOMMB MPO iICTOTHO HWXYWIA piBEHb rocniTanisauii
AiTei nopiBHAHO 3 gopocnumm (8 npotu 165 Ha 100 000
HacerneHHsl), ane KoxHa TpeTs rocnitaniaoBaHa AuTuHa
notpebyBana nikyBaHHs B BigAiNeHHi iHTEHCMBHOI Tepanii,
NOKa3HWK 3iCTaBHUN i3 TakuM y gopocnux [6]. OnucaHo
Takox BimoaanbHUIA po3noAin BifcoTka rocnitanisavin 3a
BiKOM: HEMOBNSATA BiKOM MEHLLIE HiX 2 MiCsiLli CTaHOBUMK
19 %, a aitn 12-17 pokiB — 42 % HaaxomkeHb. Lie moxe
CBIQUMTY NPO TsBKYMIA Nepebir 3aXBOPIOBaHHS Y NiANITKIB
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[18]. PiBeHb cMepTHOCTI B AiTel 3annWaeTbCs HU3bKAM i
craHoBuTb <1 % Bif yCix cMepTen, NoB’a3aHnx i3 SARS-
CoV-21[1,7,8].

Ha noyatky TpaBHs 2020 poky y Benukin Bpuanii
ony6nikoBaHo pesynbTaT AOCMIMKEHHS Ha MpuUKnagi
BOCbMY AiiTe. ABTOPM BrepLLIe OMMcani 3aXBOpPoBaHHS,
Lo nepebirano 3 BMCOKOK TEMMEPATYPOH, BUCMUMKOIO,
KOH'tOHKTMBITOM, NepudepruyiHuMmn Habpsikamu, NopyLLeH-
HsIMM 3 BOKY LLITYHKOBO-KMLLIKOBOTO TPAKTY, YCKIaAHMIIOCS
rinepaananbHAM LLOKOM i MoniopraHHOK HEeAOCTaTHICTHO
[15]. Koponiscbkuii Konemk negjatpii Ta 300poB’s Aiten
(Royal College of Paediatrics and Child Health) HassaB
Lieii FOCTPUIA CTaH AUTAYMM MYTETUCUCTEMHIM 3anarnsHUM
CYHOPOMOM, LLIO TUMYACOoBO acounoBanui i3 COVID-19
[9]. 3a pexomeHpgauismm BOO3, ockinbku 3'BUnocs Bce
Ginblwe nogibHux BuMagkis, xBopoba oTpuMana Hassy
MYNBTUCUCTEMHUIA 3anasnbHui cuHgpom y aiten [10,11].

MIS-C — pigkicHe ycknagHeHHs SARS-CoV-2. Cucte-
maTnyHWiA ornsig 3a TpaeeHb 2020 poky 3 26 kpaiH nokasas:
3axBoptoBaHicTb Ha MIS-C ctaHoBuTb 0,14 % 3-NOMiX ycix
Bunagkis SARS-CoV-2 y piten, ane Ui AaHi MoxyTb ByTu
HETOYHVMU Yepe3 NOTEHLLIHY HEA0OLHKY 3aXBOPHOBAHOCTI
Ha SARS-CoV-2 y negiatpnyHmnx xsopmx [1].

BcTaHoBNEHHs ajarHo3y rpyHTYETHCS Ha 6 rONOBHUX
enemMeHTax: AUTS4UN BiK, CTIMKICTb MMXOMaHKM, HasiBHICTb
nabopaTopHMX MapKepiB 3ananeHHs), 03Haku ANCAYHKLUi
OpraHiB, BiACYTHICTb arnbTepHaTUBHUX [iarHo3iB, TUM4a-
COBWI 3B'A130K i3 iHGpekLieto abo koHTakTom i3 COVID-19.
FAK NpaBwuso, CTpaXXdaroTb AiTH LLKINBHOTO BiKY; B HALLOMY
KniHiYHOMY BWMaZKy BiK AWTWHW Ha Yac 3aXBOPHOBaHHS
ctaHoBvB 9 poki. MNMauieHTn 3 MIS-C Takox MOxXyTb
martu cumMnToMu, Nogi6Hi 4o xBopoby Kaeacaki (3okpema
NUXOMaHKa Ta LUKIpHO-cnn30Bi 3miHuM). MIS-C — okpema
KniHiYHa HO3050rig, WO He BracTvBa AiTAM MOJIOALOro
Biky (8ig 0 go 5 pokis). CumnToMM B AiTEN LbOro BiKy 3
nposiamu MIS-C GinbLue BianosigaroTe xBopobi KaBacaki
ab0 HeTMNOBWM KpUTEPISIM XBOPOOM KaBacaki NopiBHSHO 3
nawieHTamu ctapLuoro Biky (48 % npotv 12 %), y H1x Ya-
CTiLLIe BUSIBMSIKOTb LLKIPHO-CNM30Bi cumnTomu (87 % npoTm
62 %), pinLe BuHukae miokapauT (39 % npotn 73 %) abo
HesponoriyHi cumntomu (13 % npotun 39 % nignitkis) [12].

OnuH i3 HanbiNbLL TPUBOXHUX BUCHOBKIB y HALLOi
nauieHTkn — BUHUKHEHHST MIS-C, HesBaxatoum Ha 6es-
cumnTomHuin nepebir COVID-19. Y chaxosiit nitepartypi
noBsigoMnAkoTh, o MIS-C 3a3s14ai NposBnseTLCA Yepes
3-4 TwxHi nicng iHdikyBaHHA SARS-CoV-2 [13,14]. Lle
MO>XE MOSICHUTU, YoMy Y BaraTbox Aiteit Gynu No3UTMBHI
aHTuTina 0o SARS-CoV-2, ane HeratnBHa RT-PCR Ha
yac piarHoctukn MIS-C [15-17], sk i B HaBefeHoMy
KniHiYHoMy Bunagky. ba GinbLue, A0 BUHUKHEHHS O3HaK
MIS-C Halwa nauieHTka He Marna XpOoHiYHKX 3aXBOPOBaHb
B aHamHesi. Lle 36iraeTbcst 3 BifOMOCTSIMM HayKOBOi
nitepatypm [18]: 52 % AiTei, y SKMX BUHUK 3ananbHui
cuHapoMm, 6ynu 300poBUMY.

3ayBaxumo, konm aitn 3 roctpoto gopmoto COVID-19
MatoTb CUMNTOMU 3 BOKY BEPXHIX AMXaNbHWX LNSXIB
(kawwenb, puHopes), To ocHoBHI cumnToMut MIS-C — nu-
xomaHka (100,0 %), 6ntosoTa (68,2 %) Ta 6inb y xuBoTi/
Liapest (73,8 %) [23,24]. Y kniHiYHOMY BMNafKy, LIO Ha-
BeNw, Takox 3adpikcyBanu nuxomaHky, 6nosoty Ta 6inb
y xmBoTi. OguH i3 nowwmpeHnx nposieie MIS-C — acuur,
SIKUA [iarHOCTYBanu i B HaLLOT nauieHTKM.
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3assuyan MIS-C — 3axBoptoBaHHs, LLO Nporpecye, 3
MosiopraHHUMM ANCHYHKLISIMU NMPOTAMOM KifbKOX [HIB Mic-
NSt NOSIBM CUMNTOMIB. KpUTUYHMMK 03HaKaMKW BBaXatoTb
HeCTabiNbHICTb reMoaMHaMIKK, Taxikapgito, AUCHYHKLiO
MiBOrO LWNYHOYKA Ta AUXanbHWiA AUCTPEC (MepBUHHWIA
abo cnpuunHeHmit nopyLueHHsm poboTu cepus. Camve Ui
03HaKM1 BUSBIIIN B AUTUHM, YU KNIHIYHUIA BUMAZOK onuca-
HO; BOHM NpW3BENM [0 HEOOXiAHOCTI NiKyBaHHS LiBYUHKM
B YMOBax peaHimaujiHoro BigaineHHs. Lle signosigae
[laHnm paxoBoi nitepatypu [21], 3a skumn maiixe 2/3
nauieHTie gutayoro Biky 3 MIS-C noTpibHa rocnitanisadis
[0 BigaineHHst iHTEHCVBHOI Tepanii.

Ha gymky S. Riphagen et al., rinepsananbHui Lok —
3aranbHui enemeHT y po3suTky MIS-C [22]. Lli BucHoBkm
06r'pyHTOBaHI, ockinbku 60 % Aiteit notpebysanu Baso-
MPECOPHOI MIATPUMKM Ta iHY3iNHOI Tepanii. Y Halomy
BUMAZKY B OUTUHW TaKoX BUSBWIM O3HAKW LLOKY, 10ro
Tepanis nepebayana npusHa4eHHs BA30KOHCTPUKTOPIB,
KpiM CTaHAapTHOI iHAy3ilHOI Tepanii.

Xoya y OUTMHW cnocTepirany Tsbkkui nepebir 3a-
XBOPIOBAHHS Ta BUSIBAIM CUMNTOMMU rinep3ananexHs, y
HeT BU3HaYMMM [OBONI LUBUAKY MO3NTUBHY AVHAMIKY (Ha
13 AeHb Bif NoyaTKy nikyBaHHS) Ha BBELEHHS NPOTU3a-
narnbHWX 3acobiB: iIMyHOrNOBYMiHY MIOAUHU HOPMASTLHOTO
[NS BHYTPILLHBOBEHHOTO BBEAEHHS! Ta [MIOKOKOPTUKOCTE-
poiais. JlabopaTopHi BigxuneHHs y 3aranbHoOMy aHanisi
KPOBI YaCTO BKIOYAOTh NENKOLMTO3, NIMOLMTONEHIHD,
aHewmito [23]. Y HaBedeHOMY KNiHIYHOMY BWMagKy nig
yac rocnitanisauiji B XBOpoi BUSIBANM TiNepreikoumTos,
BUPaXXeHY BiZHOCHY NiMEOLMTONEHito, aHEMIlo 3 piBHEM
remornobiHy 87 r/n i cxunbHiCTb A0 TpombouuTody. [ins
MIS-C xapakTepHa Takox koarynonarisi, KoTpy BU3Ha4a-
Ny B NALJEHTKM 3 NEPLUOro AHS nepebyBaHHs Yy NikapHi,
3 niaBuLLiEHHsM piBHiB D-gumepa (go >4400 mkr/mn),
¢hibpuHoreHy (go 6,7 r/n), POMK (zo 6,5 r/n).

JlabopaTopHi 03HakM 3ananeHHs, BaXuUBI Ans ai-
arHoCTUKU MyMNbTUCUCTEMHOIO 3anarnbHOro CUHAPOMY
B AiTel i nigniTkis, acoLinoBaHOro 3 KOPOHaBIPyCHO
xBopoboto (COVID-19), — nigeuweHi pisni CPB, LLOE,
¢hibpuHoreHy, npokanbUMTOHIHY, D-gumepa, a Takox
30iNbLUEHHS KiNbKOCTi HEMTPOWINIB | SMEHLLEHHS KiNbKOCTi
nimdoumTis [20,23]. Yci Ui 03Haku cnocTepirany y HaBe-
AeHomy kniHiyHomy Bunaaky: LWOE — 25 mm/rog, CPB -
34,6 mr/mn, dibpuHoreH — 6,7 r/n, NpokanbUUTOHIH
— 0,66 Hr/mn, D-gumep — >4400 mkr/mn, HenTpodinm —
24,7 x 10%n, nimdpountn — 3 %.

FAKLWO € NpUNyLLEHHS NPO BUHUKHEHHS MIS-C, Bax-
NMBO OTPUMATKW iHCTPYMEHTamnbHi [OKa3n NMOPYLUEHHS
¢yHKuUii cepus Ta iHWWMX opraHiB (3a gonomoroto EKT,
yNbTPa3BYKOBOrO AOCHIAXEHHS Cepus, MneBpanbHuUX
MOPOXHWH, OpraHiB YepPeBHOI MOPOXHNHW, PEHTTEHOIO-
riYHOro JOCHIMKEHHS! OpraHiB rpyAHOT NOPOXHUHK) [24].
Y Hawoi XBopoi B pesynbraTi 4oAaTKoBKX 0BCTEXEHb
BUSBWIIM O3HAKW Aunarauii npaBux i 1iBUX kamep cepus,
CUCTOMIYHY AMCEYHKLII MIBOrO LUMAYHOYKA, 3HUXKEHHS
pakuii Buknay ao 48 %, rigpotopakc 3 ABOX OOKiB,
ripponeputoHeyM, exorpadidHi 03HaKW 3acTiiHUX SBULL,
Yy BEMMKOMY KOni KpoBOOOiry.

OTxe, ocobnmeocTi nepebiry 3axXBOpHOBaHHS Y HALLO]
nauieHTkn BignosigatTb kputepiam MIS-C: Bik guTuHmM
(9 pokiB), 3axBOptOBaHHS 3 MOMIOPraHHUM YPaXKEHHSM i3
3any4eHHsIM Oinblue HiX ABOX CUCTEM, MiokapaianbHa
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ANCCYHKLIA, Koarynonarisi, BUKMIOYEHHS 3ananeHHs
HakTepianbHoi eTionorii, nabopaTopHe NiATBEPMKEHHS
nepeHeceHol kopoHaBipycHoi xBopobu (COVID-19),
nabopaTopHi AoKa3u 3ananeHHs.

OpfHe 3 TAXKMX yCKnafgHeHb, WO noe’AsaHe 3
COVID-19, - Tpom603. Y HaBeAeHOMY KniHiYHOMY BUNag-
Ky B AUTUHW Ha 24 [ieHb Bif NOYaTKy 3aXBOPIOBAHHS BU-
ABUY TPOMB BENMKWX PO3MIpIB Y MpaBoMy nepeacepai. 3a
[aH1MK HayKoBOI NiTepaTypu, TPOM603W AiarHocTyBanu
y 2,1 % rocnitanisoBaHux aitew, siki xsopi Ha COVID-19,
Ta B 6,8 % oci6 i3 giarHoctoBaHuM MIS-C nopisHsHO 3
0,7 % Bunapkis 6escumnTomHoi dhopmu SARS-CoV-2 [25].
Busasunu, wo nposisn MIS-C, Bik AuTWMHM noHaa 12 pokiB i
nigsuLLeni pisri D-gumepa, gibprHoreHy nos’sasaHi 3 Ha-
6araro BULLMM PU3NKOM PO3BUTKY TPOMOO3Y. 3a3Haumnmo,
Lo mamxe 70 % rocnitanizoBaHux aitei i3 COVID-19 abo
MIS-C, y koTpux BUHUKIM TPOMBO3K, NPU3HAYMNN TPOM-
6onpodpinakTyHy Tepanito [26]. AuTuHa, Ynii KNiHIYHWA
BMMaZOK onucanu, MonogLua 3a 12 poki, ane B Hel Takok
MPOTSAroM ycboro Yacy nepebyBaHHs B NnikapHi 3bepiranucs
BUCOKi piBHi D-gumepa, dibpuHoreHy, He3Baxaloum Ha
NPV3HAYEHHS aHTVKOArynsHTIB.

CwmeprtHicTb y giten i3 MIS-C, y skvx gjiarHocToBaHO
Tpom603u, ctaHoBuna 28 %. MopiBHIOKYM YacToTy BUSIB-
NeHHs TPOMOO3IB Y AiTeN, FoCniTaniaoBaHNX y peaHiMaLiinHi
BinainerHs CLLUA y 2007 poui (0,58 %), Ta B AiTen, XBOpYX Ha
COVID-19 a60 MIS-C (6,8 %), mpunyckatoTb, o COVID-19
i MIS-C — yHikanbHi hakTopu pu3nky TPOMOGOYTBOPEHHS B
rocnitanisoBaHux Aitev [26,27]. Y HaBeaeHoMy KIliHiYHOMY
BMNaAKy, HE3BAXKAo4W Ha NPU3HaYEHHS TPUBAMNOi aHTVKoa-
rynsuiiHoi Tepanii, B AUTUHU BUSBUNW TPOMO BEMMKVX
po3MipiB Ta 34INCHUNM onepaLito 3 NOro BUAANEHHs 3
MpaBoro Nepeacepas B yMoBax napanenbHoro KpoBoooiry.
MicnsionepauiiHnin nepion Mas cnpusTRMBIA Nepebir, na-
LlieHTKa BMNMcaHa Ha ambynaTopHe NnikyBaHHS.

BucHOBKU

1. Mig yac nangemii COVID-19 HeobxiaHa cBoevacHa
diarHoctuka MIS-C y piTelt i3 iMxoMaHKo0, 03Hakamu
3anarneHHs Ta AUCMYHKLIE OpraHiB.

2. HaBegeHuii BUNaaoK nokasas No3UTUBHWIA BNUB
NPU3HAYEHHS BHYTPILLUHLOBEHHOTO BBELEHHS iMYHOrII0-
OyniHy Ta rMOKOKOPTUKOCTEPOIAIB ANt 3MEHLLEHHS 3a-
narnbHoI peakuji Ta NoninLLEeHHs NPOrHo3y 3aXBOPIOBaHHS.

3. HeobxiaHi nonynsiiiHi npocnekTVUBHI 4OCTILKEH-
Hs Ans onTumisauii TpombonpodinakTukv B aiteit i3
COVID-19, BpaxoBytouu dhaktopu, NoB’a3aHi 3 nigsuLLe-
HUM PU3UKOM BUHWKHEHHS! TPOMOOSIB Y AiTel i3 3anarnb-
HUM MYTETUCUCTEMHIM CUHOPOMOM (NiABULLEHHS PIBHIB
D-gumepa Ta GibpuHoreHy).

MepcnekTnBM NoganbLUMX AOCHiIAKEHb NONAraloTh
y audpepeHuinHin giarHoctuui MIS-C y giten, BU3HayveHHi
a/leKBaTHOI aHTWKOArynaHTHOI Tepanii 4ns npodinakTykm
Tpomb0o3y B AiTEN i3 rpyn pu3nKy, Ae NOKasHWUKM CMepT-
HOCTi HaBULL.

Moaska

BucnoBatoemo noasiky LLieBueHko Paici AeoHiaiBHi,

MmeanyHomy avpektopy KHIT «Micbka anTtava aikapHs Ne 5» 3MP,
Ha 6a3i AKOro 3AiMCHEHE AOCAIAKEHHS.

Maronoris. Tom 19, Ne 2(55), TpaBeHb — cepneHb 2022 p.

KAIHIYHMY BMNAAOK

KoHoniKT iHTepeciB: BiACYTHl.
Conflicts of interest: authors have no conflict of interest to declare.

Haairwaa ao peaakLii / Received: 26.04.2022
Micas poonpautoBaHHs / Revised: 19.05.2022
MpuitHaTo po ApyKy / Accepted: 25.05.2022

Biaomocrti npo aBTopiB:

Ycauoa 0. B., A-p. MeA. HayK, npodecop, 3aB. Kad. AUTAUMX
HOEKLIMHUX XBOPOO, 3anopi3bKuit AEPXaBHUIA MEAUUHMIA
yHiBepcuTeT, YkpaiHa.

ORCID ID: 0000-0003-0250-1223

KoHakoBa 0. B., KaHA. MeA. HayK, AOLEHT Kad. AUTAYNX
HOEKLIHUX XBOPOO, 3anopi3bKuii AEPXaBHUI MEAUUHNIA
yHiBepcuTeT, YkpaiHa.

ORCID ID: 0000-0002-0025-3599

CiniHa €. A., KaHA. MEA. HayK, aCUCTEHT Kad. AUTAUMX IHOEKLIAHMX
XBOP06, 3anopi3bkuil AePXaBHUIA MEAUUHWI yHIBEPCUTET, YKpaiHa.
ORCID ID: 0000-0002-6874-0369

Bopob6iioBa H. B., aCUCTEHT Kad. AUTAUMX iHEKLIAHNX XBOPOD,
3anopisbkuii AepxaBHU MeAYHUI YHIBEPCUTET, YKpaiHa.
ORCID ID: 0000-0001-7610-8067

Information about authors:

Usachova 0. V., MD, PhD, DSc, Professor, Head of the Department
of Pediatric Infectious Diseases, Zaporizhzhia State Medical
University, Ukraine.

Konakova 0. V., MD, PhD, Associate Professor of the Department
of Pediatric Infectious Diseases, Zaporizhzhia State Medical
University, Ukraine.

Silina Ye. A., MD, PhD, Assistant of the Department of Pediatric
Infectious Diseases, Zaporizhzhia State Medical University,
Ukraine.

Vorobiova N. V., MD, Assistant of the Department of Pediatric
Infectious Diseases, Zaporizhzhia State Medical University,
Ukraine.

CnucoK Aitepatypu

[1] COVID-19in 7780 pediatric patients: A systematic review / A. Hoang,
K. Chorath, A. Moreira et al. EClinicalMedicine. 2020. Vol. 24.
P. 100433. https://doi.org/10.1016/j.eclinm.2020.100433

[2] Presenting symptoms of COVID-19 in children: a meta-analysis of
published studies / R. Assaker, A. E. Colas, F. Julien-Marsollier et al.
British journal of anaesthesia. 2020. Vol. 125, Iss. 3. P. €330-e332.
https://doi.org/10.1016/}.bja.2020.05.026

[3] What we know so far about Coronavirus Disease 2019 in children:
A meta-analysis of 551 laboratory-confirmed cases / L. Zhang, T. G.
Peres, M. Silva, P. Camargos. Pediatric pulmonology. 2020. Vol. 55,
Iss. 8. P. 2115-2127. https://doi.org/10.1002/ppul.24869

[4] Systematic Severe Acute Respiratory Syndrome Coronavirus 2
Screening at Hospital Admission in Children: A French Prospective
Multicenter Study / J. Poline, J. Gaschignard, C. Leblanc et al. Clinical
infectious diseases. 2021. Vol. 72, Iss. 12. 2215-2217. https://doi.
0rg/10.1093/cid/ciaa1044

[5] Age-dependent effects in the transmission and control of COVID-19
epidemics / N. G. Davies, P. Klepac, Y. Liu et al. Nature medicine.
2020. Vol. 26, Iss. 8. P. 1205-1211. https://doi.org/10.1038/s41591-
020-0962-9

[6] Hospitalization Rates and Characteristics of Children Aged <18 Years
Hospitalized with Laboratory-Confirmed COVID-19 - COVID-NET, 14
States, March 1-July 25, 2020 / L. Kim, M. Whitaker, A. O’Halloran et
al. MMWR. Morbidity and mortality weekly report. 2020. Vol. 69, Iss. 32.
P. 1081-1088. https://doi.org/10.15585/mmwr.mm6932e3

[7] SARS-CoV-2-Associated Deaths Among Persons Aged <21 Years —
United States, February 12-July 31, 2020 / D. Bixler, A. D. Miller,
C. P. Mattison et al. MMWR. Morbidity and mortality weekly report.
2020. Vol. 89, Iss. 37. P. 1324-1329. https:/doi.org/10.15585/mmwr.
mm6937e4

[8] COVID-19 Trends Among School-Aged Children — United States, March
1-September 19, 2020 / R. T. Leeb, S. Price, S. Sliwa et al. MMWR.
Morbidity and mortality weekly report. 2020. Vol. 69, Iss. 39. P. 1410-
1415. https://doi.org/10.15585/mmwr.mm6939e2

[9] Guidance: paediatric multisystem inflammatory syndrome temporally
associated with COVID-19 / Royal College of Paediatrics and
Child Health. 2020. URL : https://www.rcpch.ac.uk/sites/default/

ISSN 2306-8027  http://pat.zsmu.edu.ua


https://orcid.org/0000-0003-0250-1223
https://orcid.org/0000-0002-0025-3599
https://orcid.org/0000-0002-6874-0369
https://orcid.org/0000-0001-7610-8067
https://doi.org/10.1016/j.eclinm.2020.100433
https://doi.org/10.1016/j.bja.2020.05.026
https://doi.org/10.1002/ppul.24869
https://doi.org/10.1093/cid/ciaa1044
https://doi.org/10.1093/cid/ciaa1044
https://doi.org/10.1038/s41591-020-0962-9
https://doi.org/10.1038/s41591-020-0962-9
https://doi.org/10.15585/mmwr.mm6932e3
https://doi.org/10.15585/mmwr.mm6937e4
https://doi.org/10.15585/mmwr.mm6937e4
https://doi.org/10.15585/mmwr.mm6939e2
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%20syndrome-20200501.pdf

Case report

152

[10]

(1

[12]

[13]

[14]

(18]

[16]

[17]

(18]

[19]

(20]

(1]

(22]

(23]

(24]

(28]

26]

[27]

(28]

files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory %20
syndrome-20200501.pdf

Multisystem Inflammatory Syndrome in Children (MIS-C) Associated
with Coronavirus Disease 2019 (COVID-19) / Centers for Disease
Control and Prevention. May 14, 2020. URL : https://www.emergency.
cdc.gov/han/2020/han00432.asp

Multisystem inflammatory syndrome in children and adolescents with
COVID-19 // World Health Organization. 2020. URL : https://www.
who.int/news-room/commentaries/detail/multisystem-inflammatory-
syndrome-in-children-and-adolescents-with-covid-19

Multisystem Inflammatory Syndrome in Children in New York State /
E. M. Dufort, E. H. Koumans, E. J. Chow et al. The New England journal
of medicine. 2020. Vol. 383, Iss. 4. P. 347-358. https://doi.org/10.1056/
NEJMoa2021756

The Immunology of Multisystem Inflammatory Syndrome in Children
with COVID-19 / C. R. Consiglio, N. Cotugno, F. Sardh et al. Cell.
2020. Vol. 183, Iss. 4. P. 968-981.e7. https://doi.org/10.1016/j.
€ell.2020.09.016

Features of comorbid pathology spectrum and age structure of
oxygendependent patients with severe coronavirus disease 2019
(COVID-19) depending on outcomes of the disease / O. V. Riabokon,
V. V. Cherkaskyi, T. Ye. Onishchenko, Yu. Yu. Riabokon. 3anopoxc-
Kuli meduyuHekul xypHan. 2021. T. 23, N 2. C. 214-219. hitps:/doi.
Community-Onset Severe Acute Respiratory Syndrome Coronavirus
2 Infection in Young Infants: A Systematic Review / E. G. Mark, W. C.
Golden, M. M. Gilmore et al. The Journal of pediatrics. 2021. Vol. 228.
P. 94-100.e3. https://doi.org/10.1016/}.jpeds.2020.09.008

Adolescent with COVID-19 as the Source of an Outbreak at a 3-Week
Family Gathering — Four States, June-July 2020/ N. G. Schwartz, A. C.
Moorman, A. Makaretz et al. MMWR. Morbidity and mortality weekly
report. 2020. Vol. 69, Iss. 40. P. 1457-1459. https:/doi.org/10.15585/
mmwr.mm6940e2

Objectives for COVID-19 testing in school settings — first update /
European Center for Disease Prevention and Control. 21 August,
2020. URL : https://www.ecdc.europa.eu/sites/default/files/documents/
covid-19-objectives-school-testing.pdf

Acute covid-19 and multisystem inflammatory syndrome in children /
J. H. Rubens, N. P. Akindele, M. M. Tschudy, A. C. Sick-Samuels. BMJ
(Clinical research ed.). 2021. Vol. 372. n385. https://doi.org/10.1136/
bmj.n385

COVID-19 and multisystem inflammatory syndrome in children and
adolescents / L. Jiang, K. Tang, M. Levin et al. The Lancet. Infectious
diseases. 2020. Vol. 20, Iss. 11. P. e276-e288. https:/doi.org/10.1016/
$1473-3099(20)30651-4

MynbTcCTEMHUIA 3ananbHWiA CUHAPOM, acoliiioBaHe 3 iHeKwieo
SARS-CoV-2, y piteit: Hoa xBopoba 4u cuHapom? Ha npuknagi kniHiy-
Horo Bunaaky / O. A. OwnsHebka, O. M. OxoThikosa, O. B. 3axapuyk,
C. O. Pycak. YkpaiHcbkuli pegmamonoeidHutl xypHan. 2021. Ne 2.
C. 1-10. https://doi.org/10.32471/rheumatology.2707-6970.84.16258

Health Department-reported cases of multisystem inflammatory
syndrome in children (MIS-C) in the United States / National Center for
Immunization and Respiratory Diseases (U.S.). May 11, 2021. URL :
https://stacks.cdc.gov/view/cdc/106439

Hyperinflammatory shock in children during COVID-19 pandemic /
S. Riphagen, X. Gomez, C. Gonzalez-Martinez et al. Lancet. 2020.
Vol. 395, Iss. 10237. P. 1607-1608. https:/doi.org/10.1016/S0140-
6736(20)31094-1

Immune-Inflammatory Parameters in COVID-19 Cases: A Systematic
Review and Meta-Analysis / X. Feng, S. Li, Q. Sun et al. Frontiers in
medicine. 2020. Vol. 7. P. 301. https://doi.org/10.3389/fmed.2020.00301
Outcomes of Cardiovascular Magnetic Resonance Imaging in
Patients Recently Recovered From Coronavirus Disease 2019
(COVID-19) / V. O. Puntmann, M. L. Carerj, I. Wieters et al. JAMA
cardiology. 2020. Vol. 5, Iss. 11. P. 1265-1273. https://doi.org/10.1001/
jamacardio.2020.3557

Thromboembolism risk of COVID-19 is high and associated with a
higher risk of mortality: A systematic review and meta-analysis / M. B.
Malas, I. N. Naazie, N. Elsayed et al. EClinicalMedicine. 2020. Vol. 29.
P. 100639. https://doi.org/10.1016/}.eclinm.2020.100639

Rate of thrombosis in children and adolescents hospitalized with
COVID-19 or MIS-C / H. Whitworth, S. E. Sartain, R. Kumar et al.
Blood. 2021. Vol. 138, Iss. 2. P. 190-198. https://doi.org/10.1182/
blood.2020010218

Dramatic increase in venous thromboembolism in children’s hospitals
in the United States from 2001 to 2007 / L. Raffini, Y. S. Huang, C.
Witmer, C. Feudtner. Pediatrics. 2009. Vol. 124, Iss. 4. P. 1001-1008.
https://doi.org/10.1542/peds.2009-0768

IMpo BHeCeHHs 3MiH o npoTokony «HaaaHHs MeanyHoi 4oNoMoru Ans
TikyBaHHsl KOpoHaBipycHoi xsopobu (COVID-19)» : Hakas MiHictepcTaa
0XOpOHW 300poBst Ykpaitm Big 13.05.2021 Ne 930. URL : https://zakon.
rada.gov.ua/rada/show/v0930282-21#Text

ISSN 2306-8027  http://pat.zsmu.edu.ua

References

[

2

[3]

[4]

18]

1]

[

18]

19

[10]

(1]

[12]

[13]

[14]

Hoang, A., Chorath, K., Moreira, A., Evans, M., Burmeister-Morton, F.,
Burmeister, F., Nagvi, R., Petershack, M., & Moreira, A. (2020).
COVID-19 in 7780 pediatric patients: A systematic review. EClini-
calMedicine, 24, 100433. https://doi.org/10.1016/j.eclinm.2020.100433
Assaker, R., Colas, A. E., Julien-Marsollier, F., Bruneau, B., Marsac, L.,
Greff, B., Tri, N., Fait, C., Brasher, C., & Dahmani, S. (2020). Present-
ing symptoms of COVID-19 in children: a meta-analysis of published
studies. British journal of anaesthesia, 125(3), €330-e332. https://doi.
0rg/10.1016/j.bja.2020.05.026

Zhang, L., Peres, T. G., Silva, M., & Camargos, P. (2020). What we know
so far about Coronavirus Disease 2019 in children: A meta-analysis of
551 laboratory-confirmed cases. Pediatric pulmonology, 55(8), 2115-
2127. https://doi.org/10.1002/ppul.24869

Poline, J., Gaschignard, J., Leblanc, C., Madhi, F., Foucaud, E.,
Nattes, E., Faye, A., Bonacorsi, S., Mariani, P., Varon, E., Smati-La-
farge, M., Caseris, M., Basmaci, R., Lachaume, N., & Ouldali, N. (2021).
Systematic Severe Acute Respiratory Syndrome Coronavirus 2
Screening at Hospital Admission in Children: A French Prospective
Multicenter Study. Clinical infectious diseases, 72(12), 2215-2217.
https://doi.org/10.1093/cid/ciaa1044

Davies, N. G., Klepac, P., Liu, Y., Prem, K., Jit, M., CMMID COVID-19
working group, & Eggo, R. M. (2020). Age-dependent effects in
the transmission and control of COVID-19 epidemics. Nature medicine,
26(8), 1205-1211. https://doi.org/10.1038/s41591-020-0962-9

Kim, L., Whitaker, M., O'Halloran, A., Kambhampati, A., Chai, S. J.,
Reingold, A., Armistead, |., Kawasaki, B., Meek, J., Yousey-Hindes, K.,
Anderson, E. J., Openo, K. P., Weigel, A., Ryan, P., Monroe, M. L.,
Fox, K., Kim, S., Lynfield, R., Bye, E., Shrum Davis, S., ... COVID-NET
Surveillance Team (2020). Hospitalization Rates and Characteristics
of Children Aged <18 Years Hospitalized with Laboratory-Confirmed
COVID-19 - COVID-NET, 14 States, March 1-July 25, 2020. MMWR.
Morbidity and mortality weekly report, 69(32), 1081-1088. https:/doi.
0rg/10.15585/mmwr.mm6932e3

Bixler, D., Miller, A. D., Mattison, C. P., Taylor, B., Komatsu, K., Peter-
son Pompa, X., Moon, S., Karmarkar, E., Liu, C. Y., Openshaw, J. J.,
Plotzker, R. E., Rosen, H. E., Alden, N., Kawasaki, B., Siniscalchi, A.,
Leapley, A., Drenzek, C., Tobin-D’Angelo, M., Kauerauf, J., Reid, H., ...
Pediatric Mortality Investigation Team (2020). SARS-CoV-2-Associated
Deaths Among Persons Aged <21 Years — United States, February 12-
July 31, 2020. MMWR. Morbidity and mortality weekly report, 69(37),
1324-1329. https://doi.org/10.15585/mmwr.mm6937e4

Leeb, R. T., Price, S., Sliwa, S., Kimball, A., Szucs, L., Caruso, E.,
Godfred-Cato, S., & Lozier, M. (2020). COVID-19 Trends Among
School-Aged Children — United States, March 1-September 19, 2020.
MMWR. Morbidity and mortality weekly report, 69(39), 1410-1415.
https://doi.org/10.15585/mmwr.mm6939e2

Royal College of Paediatrics and Child Health. (2020, May 1). Guid-
ance: paediatric multisystem inflammatory syndrome temporally
associated with COVID-19. hitps://www.rcpch.ac.uk/sites/default/
files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory %20
syndrome-20200501.pdf

Centers for Disease Control and Prevention. (2020, May 14). Multi-
system Inflammatory Syndrome in Children (MIS-C) Associated with
Coronavirus Disease 2019 (COVID-19). https://www.emergency.cdc.
gov/han/2020/han00432.asp

World Health Organization. (2020, May 15). Multisystem inflammatory
syndrome in children and adolescents with COVID-19. https://www.who.
int/news-room/commentaries/detail/multisystem-inflammatory-syn-
drome-in-children-and-adolescents-with-covid-19

Dufort, E. M., Koumans, E. H., Chow, E. J., Rosenthal, E. M., Muse, A.,
Rowlands, J., Barranco, M. A., Maxted, A. M., Rosenberg, E. S.,
Easton, D., Udo, T, Kumar, J., Pulver, W., Smith, L., Hutton, B., Blog, D.,
Zucker, H., & New York State and Centers for Disease Control and Pre-
vention Multisystem Inflammatory Syndrome in Children Investigation
Team (2020). Multisystem Inflammatory Syndrome in Children in New
York State. The New England journal of medicine, 383(4), 347-358.
https://doi.org/10.1056/NEJM0a2021756

Consiglio, C. R., Cotugno, N., Sardh, F., Pou, C., Amodio, D., Rodri-
guez, L., Tan, Z., Zicari, S., Ruggiero, A., Pascucci, G. R., Santilli, V.,
Campbell, T., Bryceson, Y., Eriksson, D., Wang, J., Marchesi, A., Laksh-
mikanth, T., Campana, A., Villani, A., Rossi, P., ... Brodin, P. (2020).
The Immunology of Multisystem Inflammatory Syndrome in Children
with COVID-19. Cell, 183(4), 968-981.e7. https://doi.org/10.1016/].
cell.2020.09.016

Riabokon, O., Cherkaskyi, V., Onishchenko, T., & Riabokon, Y. (2021).
Features of comorbid pathology spectrum and age structure of
oxygen-dependent patients with severe coronavirus disease 2019
(COVID-19) depending on outcomes of the disease. Zaporozhye
Medical Journal, 23(2), 214-219. https://doi.org/10.14739/2310-
1210.2021.2.228712

Pathologia. Volume 19. No. 2, May — August 2022


https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%20syndrome-20200501.pdf
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%20syndrome-20200501.pdf
https://www.emergency.cdc.gov/han/2020/han00432.asp
https://www.emergency.cdc.gov/han/2020/han00432.asp
https://www.who.int/news-room/commentaries/detail/multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19
https://www.who.int/news-room/commentaries/detail/multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19
https://www.who.int/news-room/commentaries/detail/multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19
https://doi.org/10.1056/NEJMoa2021756
https://doi.org/10.1056/NEJMoa2021756
https://doi.org/10.1016/j.cell.2020.09.016
https://doi.org/10.1016/j.cell.2020.09.016
https://doi.org/10.14739/2310-1210.2021.2.228712
https://doi.org/10.14739/2310-1210.2021.2.228712
https://doi.org/10.1016/j.jpeds.2020.09.008
https://doi.org/10.15585/mmwr.mm6940e2
https://doi.org/10.15585/mmwr.mm6940e2
https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-objectives-school-testing.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-objectives-school-testing.pdf
https://doi.org/10.1136/bmj.n385
https://doi.org/10.1136/bmj.n385
https://doi.org/10.1016/S1473-3099(20)30651-4
https://doi.org/10.1016/S1473-3099(20)30651-4
https://doi.org/10.32471/rheumatology.2707-6970.84.16258
https://stacks.cdc.gov/view/cdc/106439
https://doi.org/10.1016/S0140-6736(20)31094-1
https://doi.org/10.1016/S0140-6736(20)31094-1
https://doi.org/10.3389/fmed.2020.00301
https://doi.org/10.1001/jamacardio.2020.3557
https://doi.org/10.1001/jamacardio.2020.3557
https://doi.org/10.1016/j.eclinm.2020.100639
https://doi.org/10.1182/blood.2020010218
https://doi.org/10.1182/blood.2020010218
https://doi.org/10.1542/peds.2009-0768
https://zakon.rada.gov.ua/rada/show/v0930282-21#Text
https://zakon.rada.gov.ua/rada/show/v0930282-21#Text
https://doi.org/10.1016/j.eclinm.2020.100433
https://doi.org/10.1016/j.bja.2020.05.026
https://doi.org/10.1016/j.bja.2020.05.026
https://doi.org/10.1002/ppul.24869
https://doi.org/10.1093/cid/ciaa1044
https://doi.org/10.1038/s41591-020-0962-9
https://doi.org/10.15585/mmwr.mm6932e3
https://doi.org/10.15585/mmwr.mm6932e3
https://doi.org/10.15585/mmwr.mm6937e4
https://doi.org/10.15585/mmwr.mm6939e2
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%20syndrome-20200501.pdf
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%20syndrome-20200501.pdf
https://www.rcpch.ac.uk/sites/default/files/2020-05/COVID-19-Paediatric-multisystem-%20inflammatory%20syndrome-20200501.pdf
https://www.emergency.cdc.gov/han/2020/han00432.asp
https://www.emergency.cdc.gov/han/2020/han00432.asp
https://www.who.int/news-room/commentaries/detail/multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19
https://www.who.int/news-room/commentaries/detail/multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19
https://www.who.int/news-room/commentaries/detail/multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19
https://doi.org/10.1056/NEJMoa2021756
https://doi.org/10.1016/j.cell.2020.09.016
https://doi.org/10.1016/j.cell.2020.09.016
https://doi.org/10.14739/2310-1210.2021.2.228712
https://doi.org/10.14739/2310-1210.2021.2.228712

[19]

[16]

[17]

(18]

[19]

(20]

(21

[22]

(23]

[24]

(29]

26]

[27]

(28]

Mark, E. G., Golden, W. C., Gilmore, M. M., Sick-Samuels, A.,
Curless, M. S., Nogee, L. M., Milstone, A. M., & Johnson, J. (2021).
Community-Onset Severe Acute Respiratory Syndrome Coronavirus
2 Infection in Young Infants: A Systematic Review. The Journal of
pediatrics, 228, 94-100.e3. https:/doi.org/10.1016/}.jpeds.2020.09.008
Schwartz, N. G., Moorman, A. C., Makaretz, A., Chang, K. T., Chu, V. T.,
Szablewski, C. M., Yousaf, A. R., Brown, M. M., Clyne, A., DellaGrot-
ta, A., Drobeniuc, J., Korpics, J., Muir, A., Drenzek, C., Bandy, U.,
Kirking, H. L., Tate, J. E., Hall, A. J., Lanzieri, T. M., & Stewart, R. J.
(2020). Adolescent with COVID-19 as the Source of an Outbreak at
a 3-Week Family Gathering — Four States, June-July 2020. MMWR.
Morbidity and mortality weekly report, 69(40), 1457-1459. https://doi.
0rg/10.15585/mmwr.mm6940e2

European Center for Disease Prevention and Control. (2020, August
21). Objectives for COVID-19 testing in school settings - first update.
https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-
objectives-school-testing.pdf

Rubens, J. H., Akindele, N. P., Tschudy, M. M., & Sick-Samuels, A. C.
(2021). Acute covid-19 and multisystem inflammatory syndrome in
children. BMJ (Clinical research ed.), 372, n385. https://doi.org/10.1136/
bmj.n385

Jiang, L., Tang, K., Levin, M., Irfan, O., Morris, S. K., Wilson, K.,
Klein, J. D., & Bhutta, Z. A. (2020). COVID-19 and multisystem
inflammatory syndrome in children and adolescents. The Lancet.
Infectious diseases, 20(11), e276-e288. https://doi.org/10.1016/
$1473-3099(20)30651-4

Oshlianska, O. A., Okhotnikova, O. M., Zakharchuk, O. V., & Ru-
sak, S. O. (2021). Multysystemnyi zapalnyi syndrom, asotsiiovane
z infektsiieiu SARS-CoV-2, u ditei: nova khvoroba chy syndrom? Na
prykladi klinichnoho vypadku. [Multisystem inflammatory syndrome,
associated with SARS-COV-2 infection in children: new diseases
or syndrome? On the example of a clinical case]. Ukrainskyi revma-
tolohichnyi zhurnal, (2). 1-10. [in Ukrainian]. https:/doi.org/10.32471/
rheumatology.2707-6970.84.16258

National Center for Immunization and Respiratory Diseases (U.S.)
(2021, May 11). Health Department-reported cases of multisystem
inflammatory syndrome in children (MIS-C) in the United States. https:/
www.cdc.gov/misc/cases/index.html.

Riphagen, S., Gomez, X., Gonzalez-Martinez, C., Wilkinson, N., &
Theocharis, P. (2020). Hyperinflammatory shock in children during
COVID-19 pandemic. Lancet (London, England), 395(10237), 1607-
1608. https://doi.org/10.1016/S0140-6736(20)31094-1

Feng, X.,Li, S., Sun, Q., Zhu, J., Chen, B., Xiong, M., & Cao, G. (2020).
Immune-Inflammatory Parameters in COVID-19 Cases: A Systematic
Review and Meta-Analysis. Frontiers in medicine, 7, 301. https://doi.
org/10.3389/fmed.2020.00301

Puntmann, V. O., Carerj, M. L., Wieters, |., Fahim, M., Arendt, C.,
Hoffmann, J., Shchendrygina, A., Escher, F., Vasa-Nicotera, M., Zei-
her, A. M., Vehreschild, M., & Nagel, E. (2020). Outcomes of Cardio-
vascular Magnetic Resonance Imaging in Patients Recently Recovered
From Coronavirus Disease 2019 (COVID-19). JAMA cardiology, 5(11),
1265-1273. https://doi.org/10.1001/jamacardio.2020.3557

Malas, M. B., Naazie, |. N., Elsayed, N., Mathlouthi, A., Marmor, R.,
& Clary, B. (2020). Thromboembolism risk of COVID-19 is high and
associated with a higher risk of mortality: A systematic review and
meta-analysis. EClinicalMedicine, 29, 100639. https:/doi.org/10.1016/.
eclinm.2020.100639

Whitworth, H., Sartain, S. E., Kumar, R., Armstrong, K., Ballester, L.,
Betensky, M., Cohen, C. T,, Diaz, R., Diorio, C., Goldenberg, N. A., Jaf-
fray, J., Keegan, J., Malone, K., Randolph, A. G., Rifkin-Zenenberg, S.,
Leung, W. S., Sochet, A., Srivaths, L., Zia, A., & Raffini, L. (2021).
Rate of thrombosis in children and adolescents hospitalized with
COVID-19 or MIS-C. Blood, 138(2), 190-198. https:/doi.org/10.1182/
blood.2020010218

Raffini, L., Huang, Y. S., Witmer, C., & Feudtner, C. (2009). Dramatic
increase in venous thromboembolism in children’s hospitals in the Unit-
ed States from 2001 to 2007. Pediatrics, 124(4), 1001-1008. https:/
doi.org/10.1542/peds.2009-0768

Ministry of Health of Ukraine. (2021, May 13). Pro vnesennia zmin do
protokolu “Nadannia medychnoi dopomohy dlia likuvannia koronavirus-
noi khvoroby (COVID-19)”[On Amendments to the Protocol “Provision
of Medical Care for the Treatment of Coronavirus Disease (COVID-19)”
(No. 930)]. https://zakon.rada.gov.ua/rada/show/v0930282-21#Text

Maronoris. Tom 19, Ne 2(55), TpaBeHb — cepneHb 2022 p.

KAIHIYHWMKW BUNMAAOK

ISSN 2306-8027  http://pat.zsmu.edu.ua

153


https://doi.org/10.1016/j.jpeds.2020.09.008
https://doi.org/10.15585/mmwr.mm6940e2
https://doi.org/10.15585/mmwr.mm6940e2
https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-objectives-school-testing.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/covid-19-objectives-school-testing.pdf
https://doi.org/10.1136/bmj.n385
https://doi.org/10.1136/bmj.n385
https://doi.org/10.1016/S1473-3099(20)30651-4
https://doi.org/10.1016/S1473-3099(20)30651-4
https://doi.org/10.32471/rheumatology.2707-6970.84.16258
https://doi.org/10.32471/rheumatology.2707-6970.84.16258
https://stacks.cdc.gov/view/cdc/106439
https://stacks.cdc.gov/view/cdc/106439
https://doi.org/10.1016/S0140-6736(20)31094-1
https://doi.org/10.3389/fmed.2020.00301
https://doi.org/10.3389/fmed.2020.00301
https://doi.org/10.1001/jamacardio.2020.3557
https://doi.org/10.1016/j.eclinm.2020.100639
https://doi.org/10.1016/j.eclinm.2020.100639
https://doi.org/10.1182/blood.2020010218
https://doi.org/10.1182/blood.2020010218
https://doi.org/10.1542/peds.2009-0768
https://doi.org/10.1542/peds.2009-0768
https://zakon.rada.gov.ua/rada/show/v0930282-21#Text

Case report

YAK 616.12-008.318-089.168-053.9
DOI: 10.14739/2310-1237.2022.2.260598

AocBia AIKyBaHHSI 60MOBUX TPaBM LLLEAENHO-AMLLEBOI AINTHKU
TUTAaHOBUMM iMNAQHTaTaMK1 B YMOBaX CyYacHOi BiltHU

A. B. IBueHKkoDYAEF C. A, BapxaneTsH

18CD 0. M. MiweHko 1B F

0. B. Cupop @18, 0. M. NeTtpenko®28 €, B. AuyH>28 T, B. CtporoHoBa >t

13anopisbKnit AePXaBHUI MeAUYHUI yHIBEpPCUTET, YKpaiHa, 2KHI «Micbka AikapHS €KCTPEHOT Ta LBUAKOT MEAMYHOT AONOMOTH
3anopi3bKoi MiCbKOI paau», YkpaiHa

A - KOHLENLiA Ta AU3aiH AOCAIAXEHHS; B - 36ip aAaHux; C - aHaAi3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTatTi; E - peparyBaHHs cTarri;
F - ocTatouHe 3aTBEPAXEHHS CTaTTi

KatouoBi croBa:
06AMYYA, TPaBMAa,
BiICbKOBUH,
nepeAoM,
TpaxeocToMisi.

Maronorisn. 2022.
T. 19, Ne 2(55).
C.154-159

*E-mail:
sw050773@gmail.com

Key words:

face, trauma,
military, fracture,
tracheostomy.

Pathologia
2022; 19 (2), 154-159

154

ISSN 2306-8027  http://pat.zsmu.edu.ua

MeTa poboTu — onucatv 0cobnmBocTi 600BOI TPAaBMM LLENENHO-NMLIEBOI iNSHKM Ta HABECTW MOXIIUBI BapiaHTV XipypriYHOro
NiKyBaHHS 3 BUKOPUCTAHHSM TUTAHOBWX iMNIaHTaTiB.

Matepianu Ta MeToau. HaBegeHo onuc KNiHiYHWX BUMAZKiB NMiKyBaHHS BUCOKOLUBUAKICHUX GOMOBKX TPaBM LLENENHO-NULEBOI
AiNFHKM Y BiAAINEHHI LenenHo-n1uUeBoi Xipyprii 3 otonapuHronoriyHumu nixkkamm KHIM «Micbka nikapHs eKCTpeHoi Ta LUBMAKOT
MeanyHoi Jonomory 3anopisbkoi MiCbKoi paauy.

PesynbraTu. licnsonepadiiiHe cnoctepexeHHs 3a naieHTamu, ski NocTpaxaany Bid NOPaHEHHs BUCOKOLUBUAKICHUMU
cHapsigamMu, nokasano No3WTUBHI pesynbTaTy NikyBaHHS B YCiX BUMNAAKaX.

HeraTtviBHi Hacnigku nepeHeceHoi TpaBMu, BUSIBMNEHI B NicnsionepaviiHomy nepiogi, — CTINKWIA napanivy MiMiYHOI MycKynaTypu,
ANCYHKLUIT HYKHBOI Lenenu (06MexeHHs BiKpUBaHHS poTa), HEKPO3 NMOLLKOMKEHNX TKAHWMH POTOBOI MOPOXHWUHK, HEKPO3 i
HarHOEHHS! TKaHWH HABKOMO PaH, BUHUKHEHHS fiechopMyBanbHMX py6LiB i HOpULb, cekBecTpaLis. HanvacTiwi (pyHKLioHanbHi
MOPYLUEHHS BHACIAOK TPaBMy — napariv MiMi4HOI MyCKynaTypu, NopyLeHHs yHKLIT HKHBOT Leneni, Ski giarHoctysanm
y 100 % Bunagkis, Lo onucanm.

CekBecTpaLjto KICTKOBMX BignaMKiB BUSIBUNM TiNbK1 B OQHOTO XBOPOTO, L€ B OAHOMO NaLlieHTa AiarHoCTyBanu BCi Ha3BaHi
HEeraTWBHI NaToNoriYHi HAaCMiAKN NepeHeceHol BUCOKOLIBMAKICHOI TpaBMy.

BucHoBku. Halww gocsig nikyBaHHs BorHenanbHX BUCOKOLLIBUAKICHWX MOpaHeHb 00nnyys Aae nincTasm 3p0duTi BUCHOBOK, LLIO
pe3yneTaTi nikyBaHHs Ta BUOIp XipypridHoi TakTWKW 3anexars nepeaycim Bif TSHXKKOCTi NOPAHEHHS Ta CTYNEHs! NOLKOMKEHHS
M'SIKMX | KICTKOBMX TKaHWUH 0Bnnyyst. PisHOMaHITTS XxapakTepy TpaBM He Aiae 3MOry BU3HAYUTU EOVHWIA «CTaH4APT» TEPMIHIB
[N OCTaTOYHOrO XipypPriYHOro NikyBaHHS.

Experience of the treatment of combat injuries of the maxillofacial area
with titanium implants in the conditions of modern war

D. V. Ivchenko, S. D. Varzhapetian, 0. M. Mishchenko, O. V. Sydor,
Yu. M. Petrenko, Ye. V. Yatsun, T. V. Strohonova

The aim. To research some features of a combat injury of the jaw-facial region and possible options of surgical treatment
using titanium implants.

Materials and methods. We investigated clinical cases of the treatment of high-speed combat injuries of the maxillofacial
area in the department of maxillofacial surgery with otolaryngological beds of Municipal Non-Commercial Enterprise “City
Hospital of Emergency and Urgent Medical Care of the Zaporizhzhia City Council”.

Results. Postoperative follow-up of the patients affected by high-velocity projectile showed positive treatment outcomes in
all observations.

The negative consequences of the trauma revealed in the postoperative period were persistent paralysis of facial muscles,
lower jaw dysfunction with limited mouth opening, necrosis of the damaged tissues of the oral cavity, necrosis and suppuration
of tissues around the wounds, formation of deforming scars and fistulas, sequestration. The most common functional disorders
as aresult of injury were paralysis of the facial muscles and mandibular dysfunction which were observed in 100 % of our cases.

Sequestration of the bone fragments was observed in only one case, only one patient showed all the above mentioned negative
pathological consequences of high-speed trauma.

Conclusions. Our experience in the treatment of high-velocity gunshot wounds at the face leads to the conclusion that
the results of the treatment and the choice of surgical tactics depend primarily on the severity of the wound and the degree
of destruction of soft and bone tissues of the face. The great variety of the nature of injuries does not allow determining of a
“golden standard” for final surgical treatment.
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HWHi Hemae egnHOro NPOTOKONY NiKyBaHHSA NaLIEHTIB i3
6010BOI0 TPaBMOK 0bnKyys. MMponoHOBaHi NPOTOKONM
3anexarb Bif JOCBigy XipypriB i xapaktepy TpaBM, L0
notpebysanu nikysaHHs [1]. Okpemi AOCMIAHWKM Haro-
TOLLYKOTb Ha HEOBXiAHOCTI IKHANLLBMALIONO arpeCBHOMO
XipypriyHoro nikyBaHHsi BOrHenansHWUX nopaHeHb 0bnny-
ys, o6 MiHiMi3yBaTV YTBOPEHHS PYOLIB i KOHTPaKTYpK
M'SKMX TKaHuH [2]. Takui nigxig pekomeHaye paHHe
BTPyYaHHsi GaraTonpodinbHOi KoMaHau, sika iHTerpye
MEeTOoAM NNAacTUYHOI Xipyprii Ta PEeKOHCTPYKLi nepenomis
06nmy4st Ha MiHINMacTUHaXx, eKCTPEHY KICTKOBY MacTuKy
Ta PEKOHCTPYKLit0 M'IKUX TKaHUH 3a nepLuoi Haroau [3].
Brim, noetanHui abo BigctpoyeHnt nigxig Ao nikyBaH-
HS NiAKPECTOE BaXNMBICTb CTafdii NikyBaHHS TBEPAWX
i M'SIKUX TKaHWH, L0 iCTOTHO 3aneXuTb Big PiLLEHHS
Xipypra, CTyneHsi TpaBMU, a TakoX 3aranbHOr0 CTaHy
XBOPOro [4].

Merta pobotu

Onucatun ocobnmeocTi 60M0BOT TPaBMM LLENENHO-NULE-
BOi AiNSHKW Ta HABECTWN MOXIMBI BapiaHTW XipypriyHoro
NiKyBaHHS1 3 BUKOPVCTAHHSIM TUTAHOBWX iMNIaHTaTiB.

Martepianm i meToAU AOCAIAKEHHA

HaBegeHo onuc KniHiYHWMX BUMAAKiB NikyBaHHA BUCO-
KOLLBMAKICHNX GONOBUX TPaBM LLEENENHO-NULIEBOT AiMSIHKMN
Yy BifZiNeHHi LenenHo-nMueBoi Xipyprii 3 OTonapuHro-
noriyHuMK nickkamu KHIM «Micbka nikapHs ekcTpeHoi Ta
LUBMAKOT MEAMYHOI onoMory 3anopi3bkoi MICbKOT paauy.

3aranom 3a nepiog 3 24.02.2022 p. fo 15.05.2022 p.
CniBpOBITHYKK BigAINEHHs LenenHo-NUUEBOI Xipyprii 3
OTOMaPUHIONOriYHUMM MXKKaMU HaZanm cnewianiaoBaHy
gonomory 15 naujeHtam (66,7 % — Bilicbkosi, 33,3 % —
MUPHI MeLLKaHLi) 3 BUCOKOLLBUZKICHAMW NOPaHEHHSIMU
06nnyus. Lie ctanosuno 35,0 % Big 3aranbHoi KinbkocCTi
rocnitaniaoBaHuX y BiadineHHs ocib 3 6o/oBUMM TpaB-
mamu JIOP opraHiB Ta 0bnuyys. XipypriyHoi gonomoru
notpebysanm 80 % nopaHeHux BiiCbKOBOCNYXOOBLIIB Ta
100 % uwmBinbHMX. Y 100 % MUpHMX NaLieHTiB diarHocTy-
Ban OCKOJIKOBWIA TUM BUCOKOLLBUAKICHOTO NMOPaHeHHSI.

HawTsxui ylWKOmKEHHS NULEeBOro Bigainy yepena
BM3HAYMNK BHACNI[OK MIHHO-BMOYXOBUX NOpaHeHb 6e3-
nocepeaHLo Ha noni 6oto (puc. 7).

Y nopaHeHux 6e3nocepenHL0o Ha noni 6ot 3adikcy-
Banu MacLUTabHi pyiiHyBaHHSA M'SKOTKaHUHHIX CTPYKTYP.
OCKOMKOBI YLIKOMKEHHS KICTOK 06nMyyst Ha AOCTaTHIN
BiACTaHi Bif eniLueHTpy BMOYXy Manm BigHOCHO NoKanb-
HUIN XapaKTep 3 yTBOPEHHSAM KiCTKOBUX AEeEKTIB Pi3HNUX
po3amipiB. Taki nopaHeHHs BUSBUAMN B YCIX LIMBINbHUX OCIO
i 53,3 % BIliCbKOBYIX.

HeBorHenanbHi nepenomu wenen, 3abiiHi, Tyni Ta
pi3aHi TpaBMy 06nMYYs YacTille BUSBMSAN Y BINCbKOBO-
Ccny00BLiB, Siki OTPMManV TPaBMY B MOJOHI, Ta LIMBINbHUX
3 OKyrnoBaHwx Teputopiit. Lii nauieHTu BigpisHsnacs nisHiM
3BEPHEHHAM [0 NiKapHi, YCKNagHEHHAMW TpaBM, SK-OT
XuBHi cyrnobm, octeomienit abo HeNpaBUIbHO 3POLLEHi
nepenomu Lwenenu.

Y BCiX NOpaHeHux, SKi Haginwnm B cTaujoHap, Bynm
03HaKW HagaHHsA AonikapCbKoi Ta nepLuol MeanyHoi fo-
MOMOTU Ha Pi3HUX eTanax eBakyaLlii.
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Y BigAineHHi ekcTpeHoi MeanyHoi 4oNOMOory nikapHi
B YCiX MOpaHeHnXx B 0ONMYYs BXWNKU HEBIOKNagHWUX
3axopiB (Neplua MeguyHa gonomora) Ans 3abesneyeH-
HA cTabinisauii 0CHOBHMX (OYHKLIT XUTTEQIANBHOCTI.
O6oB’si3koBa Bpuraza Ans NepBrHHOrO OrnsAady cknaaa-
nacs 3 aHecTesionora, Hempoxipypra, OTonapuHronora,
LLienenHo-nMueBoro Xipypra. OCTaToMHUX AiarHOCTUYHKX
3axopiB BXunu nicns 3abeaneyeHHs cTabinbHOro ctaHy
nauieHTa.

Mepwa meguyHa ponomora. MiHHO-BMOYXOBI Ta
BVCOKOLLIBUAKICHI OCKOIIKOBI NOPaHEHHS CepeaHbOi 30HU
00nMYYsi CynpoBOLKYBaNMMCA NOPYLLEHHSM 30BHILLHEOrO
AUXaHHS, LLIO NOB’si3aHi 3 PO3PUBOM M’SIKMX TKaHUH POTO-
BOI MOPOXHWHW Ta POTOrNOTKY. 3abe3neqeHHst 30BHILL-
HbOTO AUXaHHS1 Ta reMOoCTa3 — NPIOPUTETHI 3aBAaHHS Mig
Yac HaAXOMKEHHS MaLieHTa 3 TPaBMOK CepeHbOI 30HM
06nmyys. Lli 3agavi poss’sisyBan B eKCTPEHOMY MOPSAKY
B ONepaLlifiHin BigaineHHs eKCTPEHOI MeanyHoi 4oNoMoru
nig MicueBuM 3HeDOMOBaHHAM i3 3aranbHOK cefaLlieto
Ha pOHi BBEAEHHS NPOTULLOKOBMX Npenaparis.

Cknap Gpuragum: aHecTesionor, OTONapUHIONOr i
LLienenHo-NULEBUI Xipypr.

FAKLLO HEMOXNMBO BYNo HaZaTV NaLiEHTOBI rOPU30H-
TanbHOro MONMOXEHHS Tina Yepes 3arpo3y BUHMKHEHHS
KnanaHHOI acqikcii, onepaLlito 3i BCTAaHOBINEHHS TPaXeo-
CTOMMU 3AJNCHUNM Ha onepaLinHoMy CTOMi B MOMOXEHHI
cuosun.

Komr'ioTepHy Tomorpadito, a B OKpemux Bunagkax
i Y3[I 3gificH1nmM nicns BCTAHOBIIEHHS TPAXeOCTOMM Mif,
MOBHMM KOHTPOMeM nalieHTa aHecTesionioroM, none-
PEOHLO BYKOHABLLM 3aranibHe UM MicLieBe 3HEOOMOBAHHS
Ta cepaLijto.

3a pesynbratamu KT Ta Y3[ cneuianictn: Hew-
poxipyprv, 3aranbHi Xipypru, TopakanbHi Xipypru,
TpaBMaTonorn — pobuM OCTaTOuHI BUCHOBKM. AKLLO B
nauieHTa giarHoCTyBanu kOMOGIHOBaHI MOpaHeHHs!, Nep-
BUHHY Xipypri4Hy 0Bpo6Ky 30iiCHUNM OQHOYACHO Kinbka
Opwirag xipypris pi3HUX cnewianbHOCTEN Y BiAAiNeHH Ans
niKyBaHHS NaTonorii, LWo NpeBantoBana.

O6csAr BTpyYaHHs Mig Yac NepBUHHOI XipypriYHOi
ZOMOMOrM B NepLuUi FTOAMHM Nicns NoOpaHeHHs 0brnyys
3anexas Bif MacLUTaby YLIKOMKEHb OpraHiB i TKaHWH.

3aBgaHHs XipypriyHoi 06pobky paHn — OCTaTOYHUI
reMmocTas, XipypriyHa caHauisi, BigHOBMEHHS aHaTOMIYHOT
LinicHOCTI OpraHiB i TkaHWH, cTabini3aLis ynamkie nuuesoi
YaCTUHM Yepena.

Mg yac nikyBaHHs NopaHeHb, L0 CyNpoBOMKYBaru-
€51 MacLUTabHUMK gedhekTamm M'SKUX TKaHWH 0bnmyys,
npiopuTeTHM BYNO BIAHOBMNEHHS iXHBOI LiniCHOCTI ANns
3abe3neveHHs 3aX1CTY KICTKOBOrO CKeneTa. 13onsLjto KicT-
KOBOTO CKeneTa 06nmyys Bif 30BHILLHLOTO CepeaoBmLLa
Ta pOTOBOI PiAVHM BBaXKanu OOHIE0 3 FONOBHUX YMOB ANt
OTPVMAHHS NO3UTUBHUX PE3YIbTaTIB NiKyBaHHS.

OTxe, y AEesIKMX KIIHIYHMX CUTYaLisix XipyprivHe niky-
BaHHS1 34jiMICHIOBaNY B Kirnibka eTanis. Y pasi MacLwtabHux
py/iHyBaHb NMULIEBOI YacTHU Yepena 3 (hopMyBaHHSM
KICTKOBMX AiedheKTiB 3iiicHIOBanM Tmyacosy crabinisa-
Lito BigamkiB CTaHAAPTHUMM TUTAHOBKMM NACTUHAMK,
a 0CTaTo4HY PEKOHCTPYKLIiO KICTOK — BigTepMiHoBaHO 3D
iMnnaHTaTamu.

TakTUKM XipypriYHOro NMiKyBaHHS MOpaHeHb 0bnMyYs
BVCOKOLLIBUAKICHUMM CHapsiiaMu, LLIO BUKOPUCTOBYBaNN:
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1. MNepBuHHa XipypriyHa 0b6pobka paH, ogHovacHa
PEKOHCTPYKLIS M'AKUX TKaHWH, OCTaTo4Ha penosuuis Ta
cTabinizauis ynamkiB KicTok 06nmyys, 0CTaTo4YHa PEKOH-
CTPYKLIS! KICTKOBOIO CKeneTa;

2. MepBwrHHa XipypriyHa 06pobKa paH, PEKOHCTPYKLS
M’'SIKUX TKaHWH, PaHHS BiACTpOYeHa peno3uuis Ta cTabi-
nizauis ynamkie KicTok obnmyysi, nisHs peKOHCTPYKLIis
KICTKOBOTO CKenerta;

3. MepBuHHa XipypriyHa obpobka paH, PEKOHCTPYK-
Ui M'SKUX TKaHWH, paHHs BiACTPOYEHA PEKOHCTPYKLiS
KICTKOBOTO CKereta.

HaBoavmo onuc KniHivHKMX BUNagkiB nikyBaHHs 6omo-
BUX TPaBM LLENenHO-NMLEBOI AiNSAHKA 3 BAKOPUCTAHHSAM
TUTAHOBUX IMMIIAHTATIB.

KaiHiuHui BUnapok 1

MauieHT I1., 37 poKiB 4OCTaBNEHMIA EKCTPEHO B NMONOXEHHI
CUASYM 3 MONEPEAHIM AiarHO30M OCKOMKOBE MOPAHEHHS
06nmyys Ta KUCTI NiBOT pyKy, KpoBOTEYa. Ha yac rocnita-
nisavii B navjeHTa 3adikcyBanu NopyLIEHHS 30BHILLHLOTO
[MXaHHs B MOMOXeHHi nexaun. MNopaHeHHs oTpuvas B
eniueHTpi GoroBux Ain.

Micna BcTaHOBNeHHs TpaxeocTomu Ta KT-obcTe-
XKEHHS1 BUSHAYMUIM KNiHIYHWIA JiarHo3: MiHHO-BMOYXO0Ba,
OCKOIKOBa TpaBMa 00nmyys; nepenom npaBoro BUMMY-
Ho-0p6iTanbHOr0 KOMMIEKCY, BEPXHLOI LENeny crnpaea
3 fiechekToM TBEPAOro Ta M'AKOro NigHEGiHb; nepenomM
HWXKHBOI LLEenenun cnpasa 3 KiCTKOBUM LedEKTOM Fiflkv
HWXHBOI Lenenw; 3abiiHO-pBaHi paHWM M’SKUX TKaHWH
06nmy4si; TpaBMaTUYHUIA Napes NULEBOro HepBa crpasa
(puc. 2). MauieHT TpaHCNOPTOBaHWIA B onepaviiHy Big-
LineHHs WwenenHo-nuueBoi xipyprii Ta JIOP, oe HapaHa
crewjianisoBaHa nepBMHHa XipypriyHa gonomora.

Y ubOMy KNiHIYHOMY BUNa[Ky XapakTep YLUKOIKEHb
M’SKUX TKaHUH i NepenomiB KiCTOK 06nmyyst CnpuyinH1B
HeoOXiaHICTb 3aCTOCyBaTU TaKTUKY NEPBUHHOI Xipypriy-
HOT 06p0o6KM paH 3 OAHOYACHOK PEKOHCTPYKLIIEK M'SKMX
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Puc. 1. YiKomKeHHs KicTok obnnyus
BHacnigok MiHHO-BMGyxoBoro nopa-
HEHHSI BUCOKOLUBMAKICHM CHapsiaoM
6eanocepenHbo Ha noni 60t0.

Puc. 2. 3rimok koHTponbHoi KT navien-
TOBi 3 MiHHO-BIGYXOBOH), OCKOIKOBOK
TpaBMOto 06nnyYs nicnsi nepBUHHOT
XipypriuHoi 06pobku paH.

TKaHWH, OCTaTOMHOI penoauuii Ta cTabinisauii ynamkis,
OCTaTOYHOI PEKOHCTPYKLT KICTKOBOTO CKeneta.

KnaiHiuHMi BUNapok 2

MauieHT K., 48 pokiB, HaAiLLOB EKCTPEHO B MOMOXEHHI
CAAYM 3 MONepeaHiM 4iarHo30M OCKOSIKOBE MOPAHEHHS
obnuyus 3niBa Ta Wwui cnpaea, kpoBoTeya. [opaHeHHs
OTpMMaB BAOMaA Ha BifCTaHi Bif eniLeHTpy 6oMoBmx gii.

Mia vac kniHiYyHOro ornsay BUSIBUNW BXiQHWA OTBIp
cHapsiaa (OCKOMOK) B MBIl BUNWYHINA AiNSHUI, BUXIQHWA
OTBIp — y NpaBil 3aLlenenHin AinsHui; HacKpi3Hi paHu
pOTOrNOTKM MpaBopyY i NiBOpyY, 3abiliHO-pBaHi paHu
M’siKOro | TBepAOro NigHebiHb, 03HaKV Nepenomy BEpPXHLOI
Ta HWKHBOI Lenen. B onepauinHiv BigaineHHs ekCcTpeHoi
MEeAMYHOT JOMOMOrM NaLiEHTOBI B YPreHTHOMY MOPSAKY
BCTaHOBWIN TpaxeocToMmy, 3aiicHunu KT-o6cTexeHHs
0bnmnyys.

KniHiuHniA giarHo3: ockonkoBa TpaBma 06mnmuus,
nepenomMm 060X BUIMYHO-OPOITAaNbHUX KOMMMEKCIB,
BEPXHbOI LLeneny; NeperioM HMKHLOI LLenenm 3 KicTko-
BUM AeeKTOM TifKu HWXHBOI Lienenn cnpaga; 3abiiHi
paHu M'SiKMX TKaHWH obnuyus 3 gedekTom y npasii
3aLenenyin AinsHui, AedekTom TBEpAOro Ta M'sikoro
nigHeGiHb; TPaBMAaTUYHIA Napes NMLLEBOro HepBa cripasa.
B onepauiiHin BigaineHHs LenenHo-nuueBoi Xipyprii
3 OTOMAPUHIONONYHUMU NDKKaMU 3LIMCHANN NEePBUHHY
XipypriuHy 06pobKy paH B 06csi3i XipypriyHoi caHauii,
TUMYacoBy iMMOGIniaLlito KICTKOBUX BinamKiB, peKkoH-
CTPYKLit0 M’SIKMX TKaHWH 0Bnnyys (yCyHeHHs aediumTy).
[Opyruit eTan XipypriyHoro nikyBaHHS — Yepe3 7 OHiB
nicns rocnitanisauii. 34iicHMny onepaTuBHE BTPYYaHHS
3 PEKOHCTPYKLi BUNMNYHO-0pOITaNbHNX KOMMIEKCIB, OC-
TEOCUHTE3Y BEpXHbOI Lwenenu (puc. 3).

TperTit eTan xipypriyHoro nikyBaHHsi B 0bcs3i pe-
KOHCTPYKLIi FiNKW HWKHBOI LWeneny iHamBigyansHum 3D
TUTAHOBMM iMMNAHTATOM 3AiACHUIN Yepe3 1,5 micaus,
konu Binbynocsi pybLoBaHHS paH, NOBHE 3aKpUTTS Cro-

Pathologia. Volume 19. No. 2, May — August 2022



Ny4eHb MOPOXHHM POTa Ta 30BHILLIHBOMO CEPEAOBMLLA 3
ZiNAHKOK MarbyTHLOT PEKOHCTPYKLT (puc. 4).

Omxe, y LbOMY KITiHIYHOMY BUMaZKy 3aCTOCYBasiv Tak-
TWKY NEPBUHHOI XipypriyHOi 06pOBKY paH, PEKOHCTPYKLT
M’'SIKMX TKaHWH, PaHHbOI BiACTPOYEHOI penosuii Ta cTa-
6inisauii ynamkis KicTok 06nmyys, Ni3HLOT PEKOHCTPYKLT
KICTKOBOTO CKeneTa.

KaiHiuHWi BUNapok 3

MauieHT T., 58 pokiB HAZINLLOB EKCTPEHO B MOMOXEHHI
neXayn 3 nornepenHiM AiarHO30M OCKOMKOBE MOpaHeH-
HA 0bnnyys 3niBa, NepenoM HKHLOI Leneny 3nisa,
KpoBoTEYa.

Mig yac ornsagy nauieHTa BU3HaYWNK, WO He 6yno
MacLITabHUX pyiiHyBaHb M’SIKUX TKAHWUH POTOBOI MOPOX-
HUHW, CMOMNYYeHHs1 MOPOXHIHM poTa 3 KICTKOBOT paHoto Ta
CYMNTOMIB MOPYLLIEHHS 30BHILLHLOTO AnXaHHs1. [NokasaHb
[Ns BCTAHOBMEHHS TpaxeocTomm He 6yro.

Micns KT-06cTe)xeHHs BCTaHOBUIN KIiHIYHWIA JiarHo3:
OCKOIIKOBE MopaHeHHs obnnyysa nisopyy; baratoynam-
KOBWIA NMepPENoM HIKHBOI Lenenu 3nisa 3 AedekTom
TinKW HKHBOI LWeneny; 3abiliHo-pBaHa paHa NpUBYLLHOT
CINMHHOI 3ano3u NiBopyY 3 Ae(EeKTOM M'SKUX TKaHWH
NPUBYLUHOI AiNAHKYM; TPaBMaTUYHWIA napes nuueBoro
HepB.a 3niBsa.

YpreHTHO 3AINCHUNM NEPBUHHY XipypriyHy 06pobky
paHu. OnepaTtvBHe BTpyYaHHsi nependaqano pekoH-

Maronoris. Tom 19, Ne 2(55), TpaBeHb — cepneHb 2022 p.

KAIHIYHMY BMNAAOK

Puc. 3. KT (3D 306paxeHHs) nauieHTa K., 48 pokiB nicnst peKoHCTpyKLii BUNMYHO-0pBiTanbH1X KOMNeKCiB.

Puc. 4. OpTonaHTomorpama nicrisi onepaLii 3 PeKOHCTPYKLT FiNKki HYXKHBOI LLeNneny npasopyy iHaMBIAY-
anisoBaHum 3D iMnnaHTaTom.

Puc. 5. PeHtreHorpama naieHTa T., 58 pokie nicnst apyroro etany Xipypri4Horo nikyBaHHs — PEKOHCTPYKLs
TiNKM HKHBOI LUenenit CTaHAAapTHOK TUTAHOBOK MNACTUHO.

CTPYKLIiK0 M'SIKMX TKAHWH NPUBYLLHOI AiNsHKX. 3Baxaroum
Ha 0COBMMBOCTi NOPaHEHHS M’ AKX TKaHWH, NPIOPUTETHE
3aBAaHHs NepLLOro eTany XipypriYHOro NikyBaHHs — 3a-
6e3neyeHHs XUTTE3AATHOCTI 30ePEKEHNX M’ AKX TKAHWH
HaBKOMO paHu, BIGHOBMNEHHS LiNiCHOCTI KanCynu NpusyLL-
HOI CIIMHHOI 3ano3u.

[pyruii etan XipypriYHOro nikyBaHHs 3AINCHUNN Yepes
12 OHiB nicnst HaOXomKeHHs mauieHTa, konm Binbynacs
noBHa eniTenisauis paH M'sKUX TKaHUH 06nnyust Ta He
6yno ycknagHeHb 3 60Ky CIIMHHOI 3ano3u Ta KiCTKOBUX
paH.

Xipypri4He BTpy4YaHHs Ha Apyromy eTani nepeabdava-
O PEKOHCTPYKLHO FIKM HYKHBOI LLeNeni CTaHAapTHO
TUTAHOBOK MNACTMHO (puc. 5).

Y ubOMy KniHIYHOMY BUNaZKy NikyBaHHS 34iNCHANN,
00paBLLUM TaKTUKY NMEPBUHHOI XipypriyHOi 06po6KM paH,
PEKOHCTPYKLii M'KUX TKaHWH, paHHbOI BifCTPOYEHOI
PEKOHCTPYKLii KICTKOBOrO CKeneTta.

Pe3ynbTatu

YcknagHeHHs nepeHeceHoi TpaBMy, BUSBMEHI B nicns-
onepauiinHomy nepiogi:

1. CTilikni napaniy MiMiYHOT MycKynaTypu;

2. [vcdyHkuia HkHBOT Lenenun (0BMexeHHs Bia-
KpUBaHHS poTa);

3. Hekpo3 NoLLKOKEHVX TKaHUH MOPOXHWUHW POTa;

4. HeKkpo3 i HarHOEHHs! TKaHWH HABKOSIO paH;
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5. YTBOpPEHHs fedopmyBarnbHWX pyouiB i HOpULIb;

6. CekBecTpauisi.

HaivacTiwi dyHKUiOHanbHi NOpYLIEeHHs BHACMIAOK
TpaBMM — napanivy MiMiYHOI MyCKynaTypu Ta NopyLLEeHHS
YHKLUT HIKHBOT LLEeneny; iX BUSIBIIIM B YCIX KNiHIYHUX BU-
nagkax, Lo onucanu. CeksecTpaLlito KiCTKOBMX Big/laMKiB
BU3HAYMMK Tinbkn B ogHomy Bunagky (p = 0,03). Yepes
Manuin oocsir BUBIPKI HEMOXITMBO TOYHO OLIHUTM AOBIPYi
iHTepBanu BiQHOCHOI YacToTu. BTiM, MOXHa BU3HAUNTK
iIMOBIPHICTb PO3BUTKY YCKNadHeHb Y micrnsonepawinyo-
My nepioi NikyBaHHS MOCTpaxaanux Big NOPaHEeHHs
BVCOKOLLBWAKICHAMY CHapsaamu. Y nicnsonepadinHomy
nepiofi NikyBaHHS NOCTpaxaanux Bif NOPaHeHHs BUCO-
KOLLBMAKICHUMI CHapsiAamu iMOBIPHICTb BUHUKHEHHS Na-
panivy MiMiYHUX M'513iB Ta OOMEXEHHS BiZKpUBaHHS poTa
BYETBEPO BWULLA, HiXX po3BUTKY ceksecTpaLii (p = 0,03),
BABIYI BULLA, HX HArHOEHHS M'IKVX TKaHWH | NosiBu py6LLiB
(p =0,1), B 1,5 pasa BuLa, Hix pU3NK HEKPO3Y M’SKMX
TKaHUH NOpoXHWHK pota (p = 0,28).

[HiMHI ycknagHeHHs 3 BOKY M’SKMX TKaHUH BUSIBUMN
B OHOMY BUNafKy. Hekpoa crnnaoBoi 0B0moHKM No kpasix
paH y poTOBil NOPOXHUHI AiarHOCTYBany B YCiX BUNagKax
MPOHVKHOTO NMOPaHEeHHs. Y KniHiYyHOMY BMMaZKy 2 nicns
PaHHLOTO YLUMBAHHS PaHW i YCYHEHHS CMOMyYEeHHs! i3
30BHILLHIM CEpEefoBULLIEM PAHOBWIA KaHar i paHy Crn3oBoi
060MOHKM NOPOXHMHW pOTa 3aKpUBAn BTOPUHHUM HaTs-
roM. Y AinsiHkax CrofyyYeHHs i3 30BHiLLHIM CepeaoBuLLEM
Yyepes NopOoXKHMHY Hoca abo BEPXHBOLLIENENHOrO CMHYCa
dopmyBanacs crirka HopuLs.

Y kniHiYHOMY BUNaaKy 1 HarHOEHHS paHW npasoi
LLOKM Marno fokanbHWi xapakTep, Ha AiNsHui cnony-
YeHHs1 3 MOPOXHMHOK pOTa, 3rofoM paHa MOBHICTO
eniTenisysanacs.

06roBopeHHA

B ymoBax BiliHu YacTi B1ay nopaHeHb — ockonkosi (50,5 %),
kynboBi (25,3 %) i 3akpuTi (20,3 %). AHani3 xapakTtepy
TpaBM B y4acHuKiB GOMOBWX Ajli NOKa3aB: HalyacTille
LiarHOCTYOTb YLUKOMKEHHS cyauH (60,0 %), nHeBmMOTO-
pakc (34,0 %) Ta obeTpyKuUito AnxansHuX wnsxis (6,0 %)
[5]. B iHO3eMHuMX haxoByX mKepenax HaBedeHo: nif vac
OCTaHHIX BiliCbKOBMX KOHGOIIKTIB, NOB'3aHKX i3 GinbLLOK
KinbKiCTIo BMOYXOBWX MPUCTPOIB, L0 3a3BU4ai Cripuyu-
HSKOTb GinbLUe TpaBM 0BMYYS, HiX Ti, B KX NepeBaxae
BOrHenanbHa 36posi, 06nmuys nopaHeHo B 10-26 % oci6.
Yepes BigcyTHICTb 6anicTUMHOO 3aXMCTY LMBINbHI YacTilLe
OTPUMYHOTb TPABMM 0BMNYYSA, HiXK BiCLKOBOCITYXXO0BL [6].

Mepenomu B AinsHUi 06nmyys, oTpumMaHi nig yac
OOoVoBMX fiiA, SIK NPaBMIIO, iCTOTHO BiAPI3HAKTLCS Bif
TWX, WO CTanucs B LUMBINbHOMY XWTTi. YLUKOIKEHHS Bif
BVCOKOLUBWAKICHUX CHapsiB i BUOyxoBi TpaBMu 3a3Bu-
Yain MoB's3aHi 3i CKNagHVMM TKAHUHHUMK AediumTamu,
PO3BUTKOM [AiNSIHOK HEKpO3y, NoApiGHEHHSIM KiCTKM Ta
CEKBECTPOM banicTnyHux dparMeHTiB [6]. IHTepnpeTaLis
onTMManbHoro cnocoby nikyBaHHS Takux TpasM npobne-
MaTWyHa Yepes BiACYTHICTb MXHAPOAHOTO KOHCEHCYCY
LLIOZO ONTUMANbHOI TaKTUKK [7].

Pesynbratit Hawwmx cnocTepexeHb BiAnNOBiAaKTb
TBEPAKEHHIO NPO HEOOXiAHICTb CMCTEMHOrO Mmigxoay,
Kepyl4ucb npotokonamm crabinisauii Ta peaHimauii
[8]. Ans nikyBaHHsI CKNaZHWX BUCOKOEHEPrETUYHNX abo
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iHChikOBaHMX NEPENOMIB HYDKHBOI LLIENENM, SIKLLO MOXIWBE
HaCTynHe CNOCTEPEKEHHS], PEKOMEHLYIOTb BUKOPUCTaHHS
30BHILUHIX (pikcaTOpPiB 3aMiCTb HeramHoi BHYTPILLIHLOT
dhikcauii, ska € AoBONI PiAKICHOI B «LMBIMbHIA» Meau-
umHi [9]. MopaHeHHs 0bnnyys, nos'a3aHi 3 GonoBUMM
[isiMn, HeobXigHO AiarHoCTyBaTu Ta NikyBaTh Ha paHHii
cTagji, 3aiiicHIoBaTY BHYTPILLHIO dikcauito, o6 3anobirtu
dyHKUiOHanNbHUM, a iHoAi N Hebe3neyHnm Ans XUTTs
YLIKOMKEHHSAM, LLO CMIPUYUHEHI LMMK ypaxeHHaMu. ba
6inbLue, HeraiHe BTPyYaHHs MOKpaLLye (yHKUiOHamMbHi
Ta KocMeTuyHi pesynitaty [10].

PekoHCTpyKTUBHI onepaLii pekoMeHoBaHO 3Aiiic-
HIOBaTKW BiACTPOYEHO, NiCNA XipypriYHoi caHauii paH,
HEeMpOXIpYPriYHNX yTpydaHb (NikyBaHHS BHYTPILLHbOYE-
penHoro KpoBOBUMMBY, AEKOMMPECINHA KpaHieKToMis
Towo), crabinizauii BoAHO-enekTponiTHoro 6anaHcy,
remoauHamikv nauienta [11].

BucHOBKHM

Haww gocsip nikyBaHHs BOrHenarnbHWX BUCOKOLLBUA-
KiCHUX mopaHeHb 06nn4yst Aae nigcraBm 3pobuTn Bu-
CHOBOK, LLIO pesyrnsTaTi nikyBaHHS Ta BUBIp XipypriyHol
TaKTVKV 3anexaTtb nepeaycim Bif TSKKOCTI MOpaHEeHHS
Ta CTYNeHs NMOLIKOMKEHHA M'SKMX | KICTKOBUX TKaHWH
0bnmnyys.

Y nicnsionepauiHoMy nepioai nikyBaHHA NOCTpax-
Janwvx Big NOpaHEHHs1 BUCOKOLIBUAKICHUMK CHapsidaMu
HeoDXigHO BpaxoByBaTw, LLO iIMOBIPHICTb BUHUKHEHHS Na-
panivy MiMiYHUX M'513iB Ta 0OMEXEHHS BiZKPYBaHHS poTa
BYETBEPO BWLLA, HiXk po3BuUTKY cekBecTpauii (p = 0,03),
BLBiYi BULLA, HiXk HArHOEHHS! M'IKVX TKaHWH | NosiBu py6LiB
(p =0,1), B 1,5 pasa BuLLa, Hix PU3MK HEKPO3Y M'SKMX
TKaHWH NOpoXHUHKM pota (p = 0,28).
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The aim of the work — to provide variants of extrapulmonary manifestations of coronavirus disease (COVID-19) based on
the analysis of the relevant course of the disease in adults.

Results. The paper presents two clinical cases of coronavirus disease (COVID-19) with the manifestation of extrapulmonary
symptoms, which required some individualization of therapy.

The first clinical observation showed that in a 56-year-old patient with moderate COVID-19, the development of oxygen
dependence on the 8" day of the disease was combined with the manifestation of extrapulmonary symptoms in the form of
cutaneous manifestations. Individualization of glucocorticosteroid therapy and endothelioprotective therapy has been shown
to be effective in regressing both oxygen dependence and cutaneous vasculitis.

The second clinical observation showed that in a 35-year-old patient, moderate COVID-19 without oxygen dependence
was accompanied by the development of extrapulmonary manifestations, namely short-lasting diarrheal syndrome, which
manifested in the onset of the disease and of the development of orchiepididymitis on the 9™ day of illness, which required
the appointment of anti-inflammatory therapy.

Conclusions. The abovementioned clinical observations of COVID-19 cases show relatively rare cases of SARS-CoV-2-
associated extrapulmonary manifestations in patients with moderate disease, but their development necessitated
individualization of treatment.

KAiHiuHi BUnapku no3anereHeBUX NPOABIB y XBOPUX Ha KOpOHaBipycHY xBopo6y (COVID-19)

0. B. PabokoHb, K. A. Mak, 0. 0. dypuk, B. B. YUepkacbkum

MeTta po60oTu — onmcaTi BapiaHTW nosanereHeBMx NposiBiB KOpoHagipycHol xBopobu (COVID-19) Ha nigcTasi 3aiicHeHoro
aHanisy BignosigHoro nepebiry Xxsopobu y AOPOCHMX.

Pe3ynkratu. B poboti HaBeaeHo ABa KMiHiYHMX BUNaak1 kopoHasipycHoi xBopobu (COVID-19) 3 maHidecTauieto noanere-
HEBOI CUMNTOMATKKY, Lo noTpebyBana neBHol iHAMBIAyanisawii Tepanii.

MepLue kniHiYHe cnocTepexeHHs Nokasano, Lo B NauieHTKM BikoM 56 pokiB i3 cepeaHboTsxkm nepebirom COVID-19 BUHMK-
HEHHS! KMCHEBOI 3aneXHOCTi Ha 8 06y XBOPOOU NOEAHYBANOCA 3 MaHihecTaLlieto No3anereHeBoi CUMMTOMATHKW — LIKIPHAMM
nposieamu. Busisunu, Lo iHauBigyanisawis nikyBaHHS 3 NpU3HaYeHHsIM TMOKOKOPTUKOCTEPOIAIB Ta EHAOTENIONPOTEKTUBHOI
Tepanii BusiBunach e(peKTUBHOI OO PETPECY i KUCHEBOI 3aNeXHOCTI, i LLKIPHUX NPOSIBIB BACKYNITY.

Y opyromy KniHiYHOMy BUNaaKy nokasaHo, siK y nauieHTa Bikom 35 poki cepeaHboTshkkuin nepebir COVID-19 6e3 kucHeBoi
3aneXHOCTi CyNpPOBOKYBABCS BUHWKHEHHSAM NO3aiereHeBNX MPOsIBIB: YPaKEeHHAM KULLEYHMKA, LU0 MPOSBUNOCS KOPOTKOYac-
HUM AiapeiHuM CUHOPOMOM Y AeBHOTi 3aXBOPIOBAHHS, Ta PO3BUTKOM OPXOENiananMITy Ha 9 ieHb XBopoby, sike noTpebysano
NPU3HAYEHHs NpoTU3anansHoi Tepanii.

BucHoBku. KniHiyHi cnoctepexeHHs Bunagkis COVID-19, o onucanu, nokasytoTb BifHOCHO PiaKICHI BUNAAKN BUHUKHEHHS!
SARS-CoV-2-acouiioBaHux no3anereHeB1x NposiBiB, siki BAHWKIW Y NALEHTIB i3 cepeaHbOTKKM nepebirom XxBopobu, npoTe
X pPO3BMTOK 3yMOBMB HEODXiAHICTb iHAMBIAYani3avii NikyBaHHS.

An essential feature of the clinical course of coronavirus kidneys, endocrine system, etc. [3]. It is believed that all

disease (COVID-19)is the development of extrapulmonary
symptoms, which may be combined with pulmonary ones,
or in cases of mild and moderate course of the disease
even dominate, which can lead to late diagnosis [1]. The
presence of extrapulmonary symptoms in COVID-19 is
due to the presence of angiotensin-converting enzyme
receptor 2 (ACE2), which uses SARS-CoV-2 to penetrate
the target cell [2], not only on lung cells, but also on
vascular endothelial cells, epithelial cells of the intestine,
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cells in which ACE2 expression exceeds 1 % may be a
target for SARS-CoV-2 virus [2]. It is assumed that certain
extrapulmonary manifestations are most characteristic for
non-severe COVID-19, in particular at the nervous system
(anosmia, dysgeusia) [4], gastrointestinal tract (diarrhea)
[5], skin manifestations [6]. Therefore, understanding
by physicians of different specialties of the features of
the clinical manifestation of mild COVID-19 will improve
diagnostics of new coronavirus disease.
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Aim
To provide variants of extrapulmonary manifestations of

coronavirus disease (COVID-19) based on the analysis
of the relevant course of the disease in adults.

Materials and methods

Two clinical cases of self-monitoring of mild coronavirus
disease (COVID-19) with extrapulmonary manifestations
were analyzed: in patient B., 56 years old and patient G.,
35 years old, who were treated at the Municipal Non-Profit
Enterprise “Regional Infectious Diseases Clinical Hospital”
of Zaporizhzhia Regional Council (MNP “RIDCH” ZRC)
in 2020 and 2021.

The diagnosis of coronavirus disease (COVID-19)
was laboratory confirmed by the isolation of RNA-
SARS-CoV-2 in nasopharyngeal mucus by polymerase
chain reaction. The patients were treated according
to the Protocol for the provision of medical care for
the treatment of coronavirus disease (COVID-19) [7].

Results

Clinical observation 1. Patient B., 56 years old (inpatient
card No. 62) was admitted to MNP “RIDCH” ZRC on
January 11,2021 (on the 6™ day of illness) with complaints
of weakness, dry cough, fever up to 37.5 °C.

From the anamnesis of the disease it became known
that she fell ill on January 6, 2021 with a rise of the body
temperature to 37.5 °C, the appearance of general
weakness and headache. She received symptomatic
treatment on the advice of a family doctor. The results of
computed tomography of the chest of January 8, 2021,
showed signs of bilateral polysegmental pneumonia,
probably COVID one, with lung damage of 25-30 %. PCR
testing of nasopharyngeal mucus for RNA-SARS-CoV-2
was performed and taking into account the positive result
on January 09, 2021 (No. 817) the patient was sent to
the infectious hospital.

From the anamnesis of life it became known that in
November 2020 the family had patients with COVID-19.
At that time, the patient was examined by contact and
the result of PCR testing of nasopharyngeal mucus
for RNA-SARS-CoV-2 appeared positive on Nov 22,
2020 (No. 16835), but at that time there were no clinical
symptoms, indicating on the development of asymptomatic
COVID-19. After 10 days, at the control, PCR test was
negative. The patient was not vaccinated against
COVID-19. She had grade Il hypertension, for which she
took antihypertensive drugs as prescribed by a cardio-
logist. Grade | obesity (body mass index 31.25 kg/m?)
also occurred.

At hospitalization on January 11, 2021 (on the 6" day
of illness) the patient's condition was moderate, body
temperature was 37.4 °C, heart rate was 90 per minute,
blood pressure was 130/80 mm Hg, respiratory rate was
18 per minute, oxygen saturation 98 % without oxygen
support. Auscultatory areas of crepitation were heard in
the lower lobes of both lungs. The laboratory examination
showed no signs of absolute lymphopenia, but there
were already signs of hypercoagulation, as evidenced
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by an increase in fibrinogen levels at normal levels of
prothrombin index (PTI) and the international normalized
ratio (MNS). The presence of hyperinflammation was
confirmed by an increase in the level of C-reactive protein
(CRP) in 9.2 times above the upper limit of the reference
value at the level of procalcitonin 0.1 ng/ml. The results
of laboratory data are shown in the Table 1. Symptomatic
drug treatment and low molecular weight heparin in a
prophylactic dose were prescribed.

However, against the background of the prescribed
treatment for two days of observation, negative clinical
and laboratory dynamics was noted due to the increase
in body temperature to 39.5 °C, increased intensity of dry
cough, auscultatory increase in crepitation, shortness of
breath up to 22-24 times per minute and reduction of
oxygen saturation to 93-92 % on January 13, 2021 (8"
day of iliness), which was corrected by oxygen support
with the use of oxygen concentrator at an oxygen flow of
4 l/minute to 96 %. However, according to the results of
the coagulogram of January 15, 2021, progression of signs
of hypercoagulation was revealed, as prothrombin index,
hyperfibrinogenemia and a decrease in INR. During this
period of the disease (10" day of illness) the appearance
of cutaneous manifestations of vasculitis in the form of
feathery rashes on the skin of the lower extremities was
detected, the number of which increased the next day
(Fig. 1). The abovementioned sign was the reason for
doubling the dose of enoxiparin and the appointment of
dexamethasone at a dose of 12 mg/day, the appointment
of antibacterial therapy with ceftriaxone at a dose of 1.0
grams twice a day. L-arginine was also administered orally
for endothelioprotection.

Against the background of the ongoing treatment,
a clear positive clinical and laboratory dynamics was
observed for three days, which persisted in the future.
Namely, the body temperature gradually decreased with
normalization on January 18, 2021 (13" day of illness),
at the same time oxygen dependence disappeared, and
skin signs of vasculitis began to regress. The results of
biochemical studies at discharge showed normalization
of coagulogram parameters, a significant reduction in
CRP (Table 1). The patient was discharged for outpatient
treatment with recommendations for continued anticoa-
gulant therapy with enoxyparin in a prophylactic dose
for two weeks.

As one can see from the above clinical example, a
56-year-old patient had coronavirus disease (COVID-19)
on the background of concomitant pathology (hypertension
Il, obesity I) and had a moderate course with oxygen
dependence on the 8" day of iliness. Afeature of the clinical
course of COVID-19 in this patient was the appearance
of cutaneous manifestations of vasculitis in the form of
feathery rashes on the skin of the lower extremities with
the appearance of oxygen dependence. The application
of glucocorticosteroids and endothelioprotective therapy
has been shown to be effective in regressing both oxygen
dependence and cutaneous manifestations of vasculitis.

Clinical observation 2. Patient G., 35 years old
(inpatient card No. 4395) was admitted to MNP “RIDCH”
ZRC on December 3, 2020 (9™ day of illness) with
complaints of fever up to 39.0 °C with chills, severe
weakness, dry cough, pain in the right testicle.
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Fig. 1. Cutaneous manifestations of vasculitis in the form of feathery rash in an oxygen-dependent patient with COVID-19 (A - when the rash appeared; B - after a week of treatment).

Table 1. The main laboratory parameters of patient B., 56 years old in the dynamics

of COVID-19

Erythrocytes
Hemoglobin
Leukocytes
Bands
Segments
Lymphocytes
Lymphocytes
Monocytes
Thrombocytes
ESR
Prothrombin index
INR
Fibrinogen
D-dimer

CRP

AIAT activity
Creatinine
Urea

Glucose

Laboratory parameters of patient B., 56 years old

at hospitalization at the condition at discharge
worsens

3.9x10%/ 4.1 %10 4.1 %10
110 g/l 114 g/l 113 g/

6.7 x 10% 7.7 x10% 9.7 x 10%
5% 3% 2%

1% 65 % 57 %

20 % 29 % 38 %

1.3 x10% 2.2 x10% 3.7 x10%
4% 2% 2%

200 x 10/ 250 x 1091 292 x 10%/1
26 mm/hour 27 mm/hour 29 mm/hour
109.2 % 166.8 % 104.9 %
0.93 0.71 0.93
5.35¢/l 6.1g/l 414/

0.5 ng/ml 0.5 ng/ml 0.3 ng/ml
46.1 mg/l 48.2 mg/l 9.2 mg/l
91.8U 945U 59.9U
89.3 mmol/l 88.7 mmol/l 81.0 mmol/l
5.1 mmol/l 5.0 mmol/l 3.6 mmol/l
4.4 mmol/l 4.8 mmol/l 5.4 mmol/l

From the anamnesis of the disease it became known
that he fell ill on November 25, 2020 with a rise in body
temperature to 39.0-40.0 °C, which was periodically
accompanied by chills and it persisted despite taking
paracetamol. In the first days of the disease, the patient
noted a weakness of bowel up to 3—4 times a day without
pathological impurities. Since November 27, 2020 there
was a dry cough, when examined in the nasopharyngeal
mucus was detected RNA-SARS-CoV-2 via PCR test
(No. 1968). The family doctor prescribed ceftriaxone
antibacterial therapy, but it showed no effect. Since
December 03, 2020, computed tomography of the chest
revealed signs of bilateral polysegmental pneumonia with
a lesion of approximately 10 % of the lung parenchyma.
On the same day, December 3, 2020, there was pain
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in the right testicle. Due to the lack of effect from
outpatient treatment, the patient was sent to hospital.
In the anamnesis there are no data on the presence of
concomitant pathology, body mass index 24.6 kg/m2.

At the time of hospitalization to MNP “RIDCH” ZRC
the patient’s condition was moderate, body temperature
38.0 °C after taking antipyretics, respiratory rate — 20 per
minute, oxygen saturation without oxygen support —98 %,
hemodynamics was stable. Auscultatory examination
showed weakening of breathing in the lower parts of
both lungs, crepitation is heard. Hyperemia of the scrotal
skin, moderate enlargement and soreness of the right
testicle were noted. On December 3, 2020, the patient
was consulted by a surgeon, the development of right-
sided orchiepididymitis was confirmed. The results of
laboratory blood tests of December 03, 2020 were as
follows. In the general analysis of blood the tendency
to lymphopenia and the presence of thrombocytopenia.
Signs of hypercoagulation were noted, as evidenced by
increased prothrombin index and fibrinogen, decreased
INR. Functional tests of the kidneys showed an increase
in creatinine at a normal glomerular filtration rate —
69 ml/min. Acute phase indicators indicated the presence
of inflammation: an increase in CRP by 6.2 times, ferritin
by 1.7 times. At a normal level of procalcitonin 0.19 ng/ml.
The results of the main laboratory parameters of
the patient are shown in Table 2. Taking into account
the established features of clinical and laboratory
manifestations of COVID-19, in addition to symptomatic
drug treatment, the patient was prescribed enoxiparin
in a prophylactic dose, dexamethasone 16 mg per day
with gradual dose reduction for a total course of 7 days,
antibacterial therapy for 5 days, probiotics.

Against the background of treatment, there was a
clear positive dynamics, namely during the day the level
of fever decreased to subfebrile, pain in the right testicle
decreased, and since December 06, 2020 (12" day of
the disease) stable normothermia, no pain in the right
testicle, reducing its edema and reducing the severity
of hyperemia of the scrotum were recorded. Complete
regression of clinical manifestations of right-sided
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orchiepididymitis occurred within a week of the treatment.
The results of laboratory blood tests from December 10,
2020 were as follows: recorded recovery of the absolute
number of lymphocytes and thrombocytes of blood,
normalization of blood creatinine, a significant reduction
in CRP (Table 2). During the X-ray examination of
December 11, 2020, the signs of bilateral polysegmental
pneumonia with a certain positive dynamics in relation to
the regression of these manifestations were preserved.
The patient was discharged with improvement for
outpatient treatment.

As one can be see from the abovementioned
clinical example, a 35-year-old patient with coronavirus
disease (COVID-19) had a moderate course with
the development of bilateral polysegmental pneumonia
without oxygen dependence. However, the clinical course
was accompanied by the development of extrapulmonary
manifestations, namely intestinal lesions, manifested by
short-term diarrheal syndrome in the onset of clinical
manifestations and the development of orchiepididymitis
on the 9" day of illness, requiring anti-inflammatory
therapy.

Discussion

To date, the direct role of the virus in the formation of
skin manifestations has been proven by the detection
of RNA-SARS-CoV-2 in skin cells and is explained by
the expression of ACE2 receptors on cells of the basal
layer of the skin [8]. Clarification of the frequency of skin
manifestations, the nature of skin elements and their
clinical and prognostic significance continues. References
show that the frequency of registration of cutaneous
manifestations vary from detection in 20.4 % of patients
with COVID-19 [9] to description of individual cases [10].
And data on the nature of the rash indicate a wide range
of these changes [9,11].

Our clinical observation is based on the rarity in
clinical practice of cutaneous manifestations that were
clearly associated with SARS-CoV-2 infection and had
the appearance of feathery changes. At the same time
skin manifestations appeared in moderate COVID-19 in
the second week of the disease with oxygen dependence,
and regression of these manifestations occurred when
receiving the dynamics of regression of respiratory failure,
which in our opinion was also some confirmation of their
relationship with COVID-19.

Spanish study [12], which analyzed 375 cases of
COVID-19 with cutaneous extrapulmonary manifestations,
also confirms that the appearance of pernio-like skin
changes more often, namely in 59 % of patients, appears
late after the manifestation of all respiratory manifestations
of the disease. The pernioid skin changes detected in our
clinical observation are considered to be the most natural
cutaneous extrapulmonary manifestation of COVID-19
[13]. Pathogenetic explanation of the appearance of
SARS-CoV-2-associated pernio-like skin changes are
tissue damage caused by the deposition of immune
complexes in the walls of blood vessels, peripheral
thrombotic microangiopathy due to the transmission
of type 1 interferon signals and secondary ischemia
due to vascular damage [14]. This is confirmed
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Table 2. The main laboratory parameters of patient G., 35 years in the dynamics of

COVID-19

Laboratory parameters of patient G., 35 years old
at hospitalization at discharge

Erythrocytes 5.1 x 10"/ 5.0 x 10%/1
Hemoglobin 151 g/l 148 g/l
Leukocytes 5.2 x10% 4.8 x 10%
Bands 2% 5%
Segments 71 % 46 %
Lymphocytes 22 % 40 %
Lymphocytes 1.1 x10% 1.9 x10%
Monocytes 5% 8 %
Thrombocytes 146 x 10/ 165 x 10/
ESR 9 mm/hour 11 mm/hour
Prothrombin index 1432 % 115.1 %
INR 0.79 0.89
Fibrinogen 419l 4.049/
Ferritin 423 ng/ml -

CRP 31.1 mg/l 7.5 mgll
Alat activity 333U -
Creatinine 139.0 mmol/l 96.0 mmol/l
Urea 7.6 mmol/l 5.6 mmol/l
Glucose 5.5 mmol/l 5.9 mmol/l

by histopathological data, namely the presence of
perivascular lymphocytic infiltrate mainly CD3+/CD4+
T-cells, papillary edema, necrosis/apoptosis of epidermal
keratinocytes, epidermal thrombosis and fibrin deposition
[15,16].

According to the literature [17], endothelial damage
is an independent predictor of unfavorable prognosis
in many diseases, which necessitates timely medical
correction. In clinical practice, the effectiveness of
endothelioprotector based on L-arginine in the treatment
of vasculitis has been proven. The L-arginine-NO
pathway is thought to play a major role in maintaining
normal endothelial function, inflammatory response,
apoptosis, and protection against free radical damage.
However, in inflammatory processes, in particular in
infectious diseases, endogenous synthesis of L-arginine
does not provide physiological needs [18]. Therefore,
in the pathogenetic treatment of various pathological
conditions accompanied by endothelial lesions,
the use of L-arginine (a-amino-8-guanidinovaleric
acid) — a relatively essential amino acid, especially in
pathological conditions, which is the only substrate
for NO synthesis [18,19]. According to our clinical
observations, individualization of pathogenetic treatment
by additional administration of L-arginine to a patient
with COVID-19-associated vasculitis was effective in
regressing skin manifestations.

To date, there are clear reports in the references that
receptor expression ACE2 is much more represented in
the cells of the reproductive system of men than women
[20-22]. Yes, low receptor expression of ACE2 was
found on ciliated and endothelial cells of the fallopian
tube, endometrium, ovaries, cervix and vagina [20,21].
However, a high level of receptor expression ACE2
on Leydig and Sertoli cells has been noted, as well as
moderate expression on glandular testicular cells [20,22].
Studies [23,24] demonstrated the presence of functional
changes in the male reproductive system, which was
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manifested by a decrease in the amount of testosterone
in combination with an increase in luteinizing hormone in
both severe and moderate COVID-19 cases.

It is believed that viruses that can infect the male
reproductive system can cause orchitis, in particular during
the SARS-CoV epidemic orchitis has been described in
severe coronavirus infection [25]. With the deepening
of knowledge about the extrapulmonary manifestations
of COVID-19, studies have emerged that show the pre-
sence of discomfort in the scrotum in 19 % of patients,
the intensity of which resembled orchitis [26]. Even an
atypical course of COVID-19 in a 42-year-old patient with
a predominance of weakness, abdominal and scrotal
pain without respiratory symptoms has been described
[27]. In this case, the predominance of extrapulmonary
symptoms led to hospitalization of the patient in a non-
infectious department, but the examination confirmed
COVID-19 and computed tomography revealed signs
of pneumonia with the presence of foci of infiltration
type “frosted glass”, and the phenomenon of colitis
of the sigmoid colon and descending colon was not
excluded [27]. In the described clinical case, a patient
with moderate COVID-19 who was not accompanied
by oxygen dependence, but in the second week of
the disease developed extrapulmonary symptoms, namely
orchiepididymitis, which required hospitalization and
appropriate individualization of therapy. The references
present a small number of pathomorphological results of
autopsy of gonadal tissues in deaths due to COVID-19,
and their results confirm the connection with infection.
In the study [28] on the basis of pathomorphological
examination of testicular tissue in 12 deceased damage
to the seminal tubules, a significant decrease in
the number of Leydig cells and the presence of signs
of mild lymphocytic inflammation with the presence of
T-lymphocytes in infiltrates was noted.

Conclusions

1. These clinical observations of COVID-19 cases
show relatively rare cases of SARS-CoV2-associated
extrapulmonary manifestations in patients with
moderate disease, but their development necessitated
individualization of treatment.

2. Expanding knowledge about the features of
the clinical manifestation of extrapulmonary manifestations
of COVID-19 will allow general practitioners to improve
diagnostics of the disease and timely individualization
of treatment.
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Aim. To analyze the features of the simultaneous course of pulmonary aspergillosis and multidrug-resistant pulmonary tuber-
culosis (MDR-TB) on the background of type 1 diabetes mellitus, on the example of a clinical case of our practice.

Materials and methods. Clinical case of our practice of simultaneous pulmonary aspergillosis and MDR-TB on the back-
ground of type 1 diabetes mellitus in a patient, who was treated in Pulmonary tuberculosis department No. 2 of clinical base of
Phthisiatry and Pulmonology Department of Zaporizhzhia State Medical University at Communal Non-Commercial Enterprise of
the “Zaporizhzhia Regional Clinical and Diagnostic Center of Phthisiatry and Pulmonology” of Zaporizhzhia Regional Council.

Results. In the presented clinical case, the patient had been suffering from diabetes mellitus for 8 years and had been receiving
insulin therapy for all these years. One year before the TB disease, he had contact with an index patient, but he categorically
refused a course of preventive chemotherapy. Also, the patient did not make a comparison X-ray TCO after 6 months, as a
contact person. MDR-TB and aspergilloma of the left lung of the patient were diagnosed simultaneously on the background
of severe condition with decompensated form of type 1 diabetes mellitus, severe intoxication syndrome and inflammatory pro-
cess, massive hemoptysis. Aspergilloma of the left lung was diagnosed using X-ray TCO and cultural examination of bronchial
aspirate for Aspergillus, which was not difficult to diagnose. Diagnosis of MDR-TB was also not difficult, because the patient
had MBT, which contributed to the timely and correct appointment of antimycobacterial therapy. Surgery for aspergilloma of
the left lung was contraindicated, as the type 1 diabetes was in decompensation. Persistent hyperglycemia remained, despite
the fact of antifungal therapy and constant correction of insulin therapy prescribed for the patient. Endocarditis quickly deve-
loped in the patient, which was the reason of patient’s death.

Conclusions. The decompensated form of type 1 diabetes mellitus caused persistent hyperglycemia, which was the reason
of immune disorders and this made the patient’s body susceptible to bacterial (MDR-TB) and fungal (aspergillosis) infections,
which led to the development of the complication of endocarditis and death. A big mistake in his case, was a categorical refusal
by the patient to receive a course of preventive chemotherapy, as a contact person with an index patient. In view of this, in
the presence of type 1 diabetes, the patient should have not neglected it. And as a result, the patient had a MDR-TB, one
year after. At the same time, the patient did not make a comparison X-ray TCO, after 6 months, as a contact person, which
was a possible reason for the missing of early diagnosis of pulmonary aspergilloma. That's why, a correct treatment of type
1 diabetes mellitus and timely preventive radiological examination of the thoracic cavity organs are especially important, as
the diabetes mellitus is the most common premorbid background for TB and aspergillosis.

OcobAuBOCTI 0AHOUACHOro nepebiry AereHeBoro acneprinbo3y Ta Ty6epKyAbo3y
npy uykpoBomy Aiaberti 1 Tuny (KAIHIYHMW BUNAAOK)

0. M. PasHatoBcbKa, H0. B. MupoHuyk, O. C. LLlarbmiH, A. B. ®epopeup, 0. A. CBiTAMubKa

MeTa po60Tu — Ha KniHIYHOMY BUMaZKy BNACHOTO CMOCTEPEXEHHS NpoaHanidyBaT ocobnmBocTi ogHovacHoro nepebiry
NEreHeBOro acneprinbo3y Ta MynsTMpesncTeHTHoro Ty6epkynbody (MP TB) npu wykpoBomy fiaberi 1 Tvny.

Matepianu Ta meTogu. HaBeaeHo KniHiYHWIA BUNaZoK BNACHOTO CMOCTEPEXEHHS OAHO4ACHOTO nepebiry nereHeBoro acnepri-
nbo3y Ta MP TB y nauieHTa 3 uykposum aiabetom 1 Tuny, skuit nepebysas Ha NikyBaHHi Y BinAineHHi nereHeBoro TyGepkynso3y
Ne 2 Ha kniHiuHin 6a3i kadbenpu dTusiaTpii | nynsmMoHonorii 3anopisbkoro AepxaBHOrO MeanyHoro yHiBepcuteTy KHIM «3ano-
pi3bKuiA perioHanbHNiA PTM3ioNyNbEMOHOMOMYHMIA KIIHIYHWIA NiKyBanbHO-AiarHOCTUYHUIA LeHTp» 3OP.

Pesyniratu. MauieHT, KniHiYHWIA BUNagok sSKoro HaBeeHo, MaB LiyKpOBWiA jabeT 1 Tvny npoTsiroM 8 pokis, OTpMMyBaB Teparnito
iHcyniHom. 3a pik 4o 3axBoptoBaHHs Ha MP Tb MaB KOHTaKT 3 iHAEKCHVM naLlieHToM, arne Bif Kypcy npodinakTuyHoi xiMieTepanii
KaTeropu4Ho BiMOBWBCS. TaKoX XBOPUIA HE 3pOGMB KOHTPOMbHY PEHTTEHOrPaMy OpraHiB rpyaHoi NopoxHUHK (P OT) sik KoH-
TakTHa ocoba Yepes 6 micsuis. MP Tb Ta acneprinbomy niBoi nereHi B navlieHTa AjiarHoCTyBanu O4HO4YACHO Ha TNi TSHKKOTO CTaHy
3 IEKOMMEHCOBAHO0 POPMOLO LIyKPOBOTO AiabeTy 1 Twny, BUPaKEHUM IHTOKCUKALIRHM CUHAPOMOM i 3ananbHUM NpoLecomM,
MaCVBHWM KpOBOXapKaHHAM. AceprinboMy niBoi nereni BusiBum 3a pedynsratamu PIT OIT1 Ta kynbTypanbHOMo AOCHimKEHHS
acnipary 3 6poHxiB Ha Aspergillus, nig 4yac AiarHoCTUKV TPYAHOLL He BUHWKNW. [iarHocTvka MP TB Takox He CknagHa, OCKinbku
nauieHT 6yB BakTepioBugintoBadem. Lle cnpusno cBoevacHoMy i NpaBMibHOMY NpU3HAYEHHI0 aHTUMIKoGaKTepianbHoi Tepanii.
OnepaTvBHe BTPy4aHHs 3 NPUBOLY acreprinbomMu niereHi 6yno npoTunokasaHe Yepes AeKOMMNEHCOBaHNI CTaH LiyKpOBOro Aiabety
1 Tuny. Hesgaxatoum Ha Te, L0 NaLieHTOBI MPU3HAYMIN NPOTUrPUOKOBY Teparito, NOCTINHO 3AiliCHI0BAM KOPEKL iHCyriHoTEpani,
30epiranacs criiika rinepriikemisi. Y XBoporo LUBUAKO PO3BUHYBCS EHAOKAPANT, LLIO CIPUYMHUB CMEPTD.
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BucHoBku. [lekomneHcoBaHa hopma LykpoBoro aiabety 1 Tuny npussena [o CTilkoi rinepriikemii, Wo cTano Hacnigkom
MOpYLLEHHS! iIMyHiTETY Ta 3p0BKno opraHiam navjeHTa CnpuitHATAMBIM 0 6akTepianbHoi (MP TB) Ta rpubkoBoi (acneprineoas)
iHCpeKLi, CNPUYMHUBLLM BUHWKHEHHS YCKNAAHEHHS (eHgokapamT) i cmepri. KateropuyHa BiAMOBa navjieHTa Big Kypcy npo-
dhinakTnyHoi XiMieTepanii (koHTakTHa ocoba 3 iHAEKCHUM XBOpPWM) cTana y LiboMy BUNaaKy BENWKOK NOMUIKOK. Bpaxosytoun
HasIBHICTb LIyKpOBOro AjabeTy 1 Tuny, navieHT He MaB LM HexTyBaTu. Ockinbku HeobXiAHWX 3aX0AiB He BXWUTO, NaLieHT Yepes
pik 3axsopiB Ha MP TB. ba 6inbLue, xBopwii He 3pobus koHTponbHY PIT Ol sik koHTakTHa ocoba Yepes 6 MicsLiB, MOXIMBO, Lie
CTarno NPUYMHOLO TOTO, LLIO acmeprinboma nereHi He Gyna AiarHOCToBaHa Ha paHHiX eTanax 3axBoptoBaHHs. Ocobn1Bo BaXNIMBIM
€ NpaBubHe NiKyBaHHs LiyKpoBOro AjiabeTy 1 Tvny, a BpaxoByroum, LUO LyKPOBUIA AiabeT — HalyacTilwumii npemop6igHMin doH
ansa i TB, i acneprinbosy, HeobxiaHe cBoeYacHe NPodhinakTyHe PEHTIEHONOTIYHE AOCTIAKEHHS OPraHiB rpyaHOi MOPOXHWUHN.

Aspergillosis is the most common mycosis of the lungs,
caused by mold fungi of the genus Aspergillus [8].
Aspergilloma is a cavitary lesion with clearly delineated
walls, which isolates spores of fungi of the genus
Aspergillus from the mechanical purification and
immune eradication [3]. The clinical picture of pulmonary
aspergillosis is determined by the interaction between
the fungus Aspergillus and the host [9].

Pulmonary aspergilloma is often associated with
tuberculosis (TB) and is found in residual tuberculous
cavities, as sufficient oxygen and caseous necrosis
contribute its growth in this location [4].

The main methods of aspergillosis diagnostics
are radiological (X-ray examination of the thoracic
cavity organs (TCO)), but computed tomography (CT)
of the TCO is recommended, if possible), cultural
examination of sputum for fungi of the genus Aspergillus
and histopathological examination of samples of
the affected tissue. Thus, J. A. Maertens et al. [8] indicate
a high frequency of negative cultural results, which
significantly complicates the differential diagnosis. Also,
identification of galactomannan antigen in serum and
bronchoalveolar lavage samples [12] and Aspergillus-
specific IgE, is recommended for diagnosis of aspergillosis
[13]. And for the diagnosis of endobronchial aspergilloma,
which is diagnosed in various diseases (cancer with
metastases, TB, bronchiolitis, etc.), the timely use of
fibrobronchoscopy (FBS) is recommended [5-7,14,15].

Kosmidis C. and Denning D. W. [9] indicated, that
invasive aspergillosis develops in patients with severe
immunodeficiency, and chronic pulmonary aspergillosis
affects patients without immune disorders, but with
concomitant lung diseases, such as: chronic obstructive
pulmonary disease, sarcoidosis, previous or concomitant
TB, mycobacteriosis.

Horiuchi K. et al. [13] observed a clinical case
of simultaneous course of allergic bronchiolegenic
aspergillosis and aspergilloma in a patient, who had had
TB in the past. Despite massive hormone and antifungal
therapy, the patient continued to have respiratory
symptoms, which were the reason of lobectomy of
the upper lobe of the right lung, where aspergilloma was
localized. However, the patient's condition worsened
with increasing respiratory symptoms 23 months after
treatment stopped. Visualization revealed bronchiectasis,
cavities with mucoid obstruction in the lower part of
the right lung indicating recurrence of aspergillosis. The
patient’s condition slightly improved only after 5 years of
hormonal and antifungal therapy. Therefore, the authors
addressed the severity of aspergillosis and recommended
long-term patients monitoring, as this condition may recur,
even after surgery and remission.
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Liang C. N. et al. [2] observed a patient, who had
acute mediastinitis on the background of the simultaneous
detection of rifampicin-resistant tuberculosis (Rif TB),
endobronchial tuberculosis and pseudomembranous
aspergillosis tracheobronchitis. However, despite
the performed complex treatment, the patient died of
massive hemoptysis on the 10™ day after hospitalization.
The authors suggested that acute mediastinitis in
immunosuppressed patients with central respiratory
tract damage, namely, with concomitant endobronchial
tuberculosis and pseudomembranous aspergillosis
tracheobronchitis were the potential cause of death.

Diabetes mellitus is one of the most common
premorbid backgrounds for Aspergillus invasion of
the bronchi [1].

Nugroho G. M. S. and Wulandari L. [11] in their
clinical case described the diagnosis of aspergilloma of
the left lung in @ woman with type 2 diabetes mellitus,
who was admitted to the hospital with chronic hemoptysis.
The diagnosis of aspergillosis was confirmed culturally
(Aspergillus was found in sputum). The patient had
thoracotomy with left upper lobectomy. The authors
believed, that type 2 diabetes was the risk factor
for Aspergillus infection, as hyperglycemia caused
immunodeficiency. And timely removal of aspergilloma
and maintenance of blood glucose levels could provide
a good prognosis.

Soewondo W. et al. [4] observed a patient with type
2 diabetes mellitus who was diagnosed of aspergilloma
in the upper left lung, after 9 months of ineffective
antimycobacterial therapy (AMBT). The patient also
underwent a lobectomy, after which a positive effect was
achieved on the background of AMBT and antifungal
therapy with blood glucose control.

Like the previous authors [4], A. A. Kumar et al. [10]
described a clinical case of their own observation of triple
pathology: multidrug-resistant pulmonary tuberculosis
(MDR-TB) and aspergilloma of the upper lobe of the right
lung on the background of type 2 diabetes mellitus. A
50-year-old woman with a long history of type 2 diabetes
mellitus, who had been receiving AMBT irregularly for
2 years, for MDR-TB complained of productive cough
and hemoptysis for the past 2 months. The X-ray TCO
revealed a cavity with thick walls in the upper right lobe
with constant aspergilloma. The patient underwent
resection of her upper right lobe of the lung, and
biopsy and culture of the resected specimen showed
concomintance of Aspergillus fumigatus and multidrug-
resistant Mycobacterium tuberculosis (MBT). And as in
the previous case, after the surgery on the background of
AMBT and antifungal therapy with control of blood glucose
levels, treatment success was achieved.
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Fig. 1. X-ray TCO at hospitalization in the CNE “ZRCDCPP” ZRC.
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As we can see from the literature review, pulmonary
aspergillosis is a serious disease per se, and in combination
with tuberculosis (both sensitive and MDR-TB) and type
2 diabetes, the condition worsens significantly. In all
cases, aspergilloma of the lungs required surgery to
remove it, and the main clinical symptom was hemoptysis.
However, we did not find in the literature a description of
a clinical case of the simultaneous course of pulmonary
aspergillosis and tuberculosis on the background of type
1 diabetes mellitus, which became the reason for writing
this article.

Aim
To analyze the features of the simultaneous course of
pulmonary aspergillosis and MDR-TB on the background

of type 1 diabetes mellitus, on the example of a clinical
case of self-observation.

Materials and methods

Clinical case of self-observation of simultaneous
pulmonary aspergillosis and MDR-TB on the background
of type 1 diabetes mellitus in a patient, who was treated
in the pulmonary tuberculosis department No. 2 of clinical
base of Phthisiatry and Pulmonology Department of
Zaporizhzhia State Medical University at Communal
Non-Commercial Enterprise of the “Zaporizhzhia
Regional Clinical and Diagnostic Center of Phthisiatry
and Pulmonology” of Zaporizhzhia Regional Council (CNE
“ZRCDCPP" ZRC).

Results

Clinical case

Patient K., 37 years old. From the anamnesis: type
1 diabetes mellitus was first diagnosed in 2012, and he
has been receiving regular insulin therapy since then.
He have not had a tuberculosis before. In October 2019,
the patient had contact with his wife’s brother, who had
TB. At the time of the follow-up examination, as a contact
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person with the index patient, changes in the lungs on
the X-ray TCO were not found. After 6 months, the patient
did not do a comparison X-ray. He categorically refused
a course of preventive chemotherapy.

In October 2020, he went to his family doctor with
complaints of cough with sputum, massive hemoptysis,
subfebrile fever, weight of loss, excessive urination,
thirst, rapid fatigability, numbness of fingertips, skin
itching, nausea and vomiting. The following changes
were revealed at the X-ray TCO (Fig. 1): in S1 + 2/S6 of
the left lung a deformed destruction cavity to 6.0 x 5.0 cm
in diameter with infiltrated walls and with parietal formation
inside the cavity up to 2.0 cm in diameter; pericavitary
infiltration of lung tissue; from the destruction cavity
“path” to the lung root; in the right lung without features;
the roots are structural.

According the obtained data from anamnesis,
complaints and changes were found on the X-ray TCO
the patient was referred for further examination to
CNE “ZRCDCPP" ZRC.

The following changes were revealed during
the follow-up examination.

Mycobacteria of tuberculosis (MBT) resistant to
rifampicin (R) were detected in sputum by molecular
genetic method (MG): MG + Rif +.

Fibrobronchoscopy (FBS) revealed infiltrative TB of
the upper part of the bronchus on the left with stenosis
of the first degree, left-sided disseminated purulent
endobronchitis of the second degree. The result of bronchial
aspirate: the material is represented by inflammatory cells,
alveolar cells, bronchial epithelial cells, there are groups
of cells with signs of moderate hyperplasia, erythrocytes
1/3 in the field of view; atypical cells were not found,
MBT (1+).

The glycemic profile: 15.9-16.2—18.5 mmol/L.

Endocrinologist’s conclusion: Type 1 diabetes
mellitus, decompensation stage.

The results of the general blood analysis (GBA):
hemoglobin (HGB) — 119 g/I, erythrocytes (RBC) —
3.8 x 10"/l leukocytes (WBC) — 12 x 109/, eosinophils
(EOS) -1 %, banded neutrophils (b/n)—5 %, segmented
neutrophils (s/n) — 55 %, lymphocytes (LYM) — 36 %,
monocytes (MONO) — 3 %, erythrocyte sedimentation
rate (ESR) — 41 mm/hour.

Biochemical analysis of blood: bilirubin total — 9.1
umol/l, thymol test—1.19 U, ALT - 0.16, AST — 0.48, total
protein (TP) — 79.5 g/, glucose — 5.04 mmol/l.

Blood test for HIV was negative.

Spirography revealed: Respiratory insufficiency (RI)
of the | degree.

Based on the obtained data, the diagnosis was
established: rifampicin-resistant tuberculosis infiltrative
of the left lung Destructive +, MBT +, microscopy (M)
-, MG +, Rif +. Extrapulmonary tuberculosis (EPTB)
infiltrative TB of the upper part of the bronchus on the left
with stenosis of the first degree, left-sided widespread
purulent endobronchitis of the second degree. Category 4
(newly detected tuberculosis — NDTB). Rl of the | degree.
Type 1 diabetes mellitus, moderate, decompensation
stage. Aspergilloma of the left lung?

The patient was hospitalized in the pulmonary
tuberculosis department No. 2 MNPE «ZRPCMDC»
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ZRC, where was prescribed a course of AMBT according
to the scheme for category 4. Also, taking into account
the glycemic profile and the patient’s complaints,
the endocrinologist corrected of insulin therapy.

After 5 days, liquid culture of the sputum was
obtained, which showed resistance to isoniazid (H) and
levofloxacin (Lfx). The diagnosis of Rif TB was changed to
multidrug-resistant tuberculosis (MDR-TB), culture (K) +,
resistance 1 (HRLfx). AMBT was corrected with drug
susceptibility test (DST) data.

After 4 days, the result of culture of bronchial aspirate
was obtained, where the growth of Aspergillus (10°) was
detected, that why the diagnosis of “Aspergillum of the left
lung” was confirmed. An antifungal therapy was added to
the patient’s treatment.

During the week after hospitalization, despite AMBT
and corrected insulin therapy, the patient did not stop
massive hemoptysis, and symptoms of decompensated
type 1 diabetes (hyperglycemia, excessive urination,
thirst, thirst, fatigue, numbness, numbness, numbness,
constipation), and intoxication increased. He received
antifungal therapy for only 3 days, during this time.
Surgery for aspergilloma of the left lung was postponed,
as the type 1 diabetes was decompensation. The patient
died, after 1 week of the start of hospitalization. The
endocarditis was cause of death.

Discussion

According to the literature, pulmonary aspergillosis is
often accompanies of tuberculosis, especially in residual
tuberculous cavities [4,9], and type 2 [11] diabetes mellitus
[1] is one of the most common premorbid backgrounds
for Aspergillus invasion into the bronchi. It established,
that hyperglycemia in diabetes mellitus contributes to
the development of immunodeficiency [11], so the control
of blood glucose levels is requirement for success in both
the treatment of aspergillosis and its combination with
other diseases [4,10,11].

In the presented clinical case, the patient had been
suffering from diabetes mellitus for 8 years and had
been receiving insulin therapy for all these years. One
year before the TB disease, he had contact with an
index patient, but he categorically refused a course of
preventive chemotherapy. Also, the patient did not make
a comparison X-ray TCO after 6 months, as a contact
person.

MDR-TB and aspergilloma of the left lung in the patient
were diagnosed simultaneously on the background of
severe condition with decompensated form of type
1 diabetes mellitus, severe intoxication syndrome
and inflammatory process, massive hemoptysis.
Aspergilloma of the left lung was diagnosed using X-ray
TCO and cultural examination of bronchial aspirate
for Aspergillus, which was not difficult to diagnose.
Diagnosis of MDR-TB was also not difficult, because
the patient had MBT, which contributed to the timely and
correct appointment of AMBT. Surgery for aspergilloma of
the left lung was contraindicated, as the type 1 diabetes
was decompensation. And, according to the literature
[4,10,11], removal of aspergilloma contributes to a
good prognosis for recovery. Persistent hyperglycemia
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remained, despite the fact of antifungal therapy and
constant correction of insulin therapy prescribed for
patient. The endocarditis quickly developed in patient,
which was the reason of the patient’s death.

Conclusions

The decompensated form of type 1 diabetes mellitus
caused of persistent hyperglycemia, which was a
reason of immune disorders and this made the patient’s
body susceptible to bacterial (MDR-TB) and fungal
(aspergillosis) infections, which led to the development
of a complication of endocarditis and death. A big mistake
in his case, was a categorical refusal of the patient to
receive a course of preventive chemotherapy, as a
contact person with an index patient. In view of this,
the presence of type 1 diabetes, the patient should not
neglect it. And as a result, the patient had a MDR-TB,
after one year. At the same time, the patient did not make
a comparison X-ray TCO, after 6 months, as a contact
person, which was a possible reason for the missing
of early diagnosis of pulmonary aspergilloma. That's
why, a correct treatment of type 1 diabetes mellitus and
timely preventive radiological examination of the thoracic
cavity organs are especially important, as the diabetes
mellitus is most common premorbid background for TB
and aspergillosis.

Prospects for further research. The next research
of features, of the course of tuberculosis in combination
with other rare diseases, in order to improve doctors’
caution for their timely diagnosis and correct management
tactics.
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