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I AKTYANbHI NPOBNIEMU

YOK: 616.986.988.036-085(047.1)

BipycHe HAaBaHTaXKeHHA IK MapKep PU3MKY TSXKKOro
nepe6iry Ta nporpecysaHusa COVID-19: ornap

10.1. ®ewsenko
Y «HauioHanbHUM iHCTUTYT dTM3iaTtpii i nynbMoHonorii iM. @.I. AHoscbkoro HAMH Ykpainu», M. Knis
KoHdnikT iHTepeciB: BiaCyTHIN

OBI'PYHTYBAHHA. KniHiunui nepebir kopoHasipycHoi xsopobu (COVID-19) y ocib, iHdikoBaHux SARS-CoV-2, € oyxe
BapiabenbHUM: Bif BiACYTHOCTi ByAb-IKMX CUMNTOMIB [0 BKpPau TAXKMX BipyCHUX NMHEBMOHIN i3 PO3BUTKOM roCcTporo
pecnipaTopHOro AMCTPec-CMHAPOMY. Y LibOMY KOHTEKCTi 3HaYHMI iHTepec CTaHOBUTb BUBYEHHS 0cobnnBocTel nepebiry
3aXBOPIOBAHHS 3a/1EXHO Bif NOKa3HMKa BipyCHOro HaBaHTaxeHHs (BH).

META. Po3rngHyTH pe3ynbTaTh HOBITHIX KJIIHIYHUX AOCNIAXEHb, NPUCBAYEHMX ouiHLi BH y pi3HMX 6ionoriyHmx 3paskax
i Moro Kopensuii 3 TsHXXKiCcTO KniHivHoro nepebiry COVID-19.

PE3V/IbTATU TA iX OBFrOBOPEHHA. MpoTarom nepwux Micsiuis 2020 poKy B HayKOBiit MeAUUHIN niTepaTypi
6ynu npencTaBNeHi pe3ynbTaTh LEKiNbKOX AOCAIAXKEHb, Y XOAI SKMX BMBYABCS 3B’930K MixK BH i TaxkicTio nepebiry
COVID-19. byno BCcTaHOBNEHO, WO NOKAa3HUMKM BH € BUCOKMMM HA MOYATKY 3aXBOPHOBAHHS, MPU LLbOMY B MOKPOTUHHI
BOHM BULLE, HiXK Y Ma3Kax i3 FNOTKM Ta CIn30BOi 06010HKM HOca. [opiBHAHO 3 nerkuM nepebirom COVID-19 y pasi
TSXKOro nepebiry Bif3HavatroTbcs Buwe BH i TpuBaniwe BuaineHHs Bipycy B HaBKONMLWHE cepeposuuie. Kpim Toro,
Bucoke BH acouitoeTbCq 3i 3HAaYHUM NiIABULLEHHAM PiBHIB 3aNalibHUX LMTOKIHIB, PU3MKOM MPOrpecyBaHHs 3aXBOPHO-
BaHHS Vi HECMPUATAUBUM NPOrHO30M.

BUCHOBKW. BH mMoxe po3rnagaTtuch 9k GakTop pu3uKy Ta npeamnkTop Tsxkoro nepebiry COVID-19, a 3axoau, cnps-
MOBaHi Ha epeKkTuBHE 3HMXKEHHSA BH Ha KOXHIiM cTapii xBopobu, Ta BAOCKOHANEHHS NPOTUIHPEKLIAHOIO KOHTPOJO
MalTb OMNOMOrTU ONTUMI3yBaTH NiKYBaHHSA 1 3an06irTv nowmpeHHto iHpekwii.

K/TKOYO0BI C/IOBA: kopoHaBipycHa xBopoba, COVID-19, SARS-CoV-2, BipycHe HaBaHTaXeHHS, TAXKICTb nepebiry,
nporpecyBaHHS.

Viral load as a marker of the risk of severe course
and progression of COVID-19: a review

Y.l. Feshchenko
National Institute of Phthisiology and Pulmonology named after F.G. Yanovsky NAMS of Ukraine, Kyiv
Conflict of interest: none

BACKGROUND. Clinical course of coronavirus disease (COVID-19) in patients infected by SARS-CoV-2 varies from the
absolute absence of symptoms to the extremely severe viral pneumonias with the development of acute respiratory
distress syndrome. In this context, investigation of the peculiarities of disease course in dependence of viral load
(VL) is very interesting.

OBJECTIVE. The aim of this paper is to analyze the results of novel clinical studies, dedicated to VL estimation in
different biological specimens and its correlation with the severity of COVID-19 clinical course.

RESULTS AND DISCUSSION. During the first months of 2020 there were published some scientific studies, which
analyzed the association between VL and the severity of COVID-19 clinical course. It was established that VL was high
at the beginning of the disease; in the sputum its value was higher than in throat and nasal swabs. In comparison
to the mild course of COVID-19, severe course is characterized by higher VL and longer release of the virus into the
environment. Apart from that, high VL is associated with the significant increase of proinflammatory cytokines’ levels,
risk of disease progress and unfavorable prognosis.

CONCLUSIONS. VL can be considered a risk factor and the predictor of severe course of COVID-19. Measures, aimed
at the effective decrease of VL on each stage of the disease, and the improvement of antiepidemic control must help
to optimize the treatment and prevent the spread of infection.

KEY WORDS: coronavirus disease, COVID-19, SARS-CoV-2, viral load, course severity, progress.
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I AKTYA/IbHI NPOB/IEMU

BupycHaa HarpysKa Kak MapKep pMCKa TSXKe/Ioro TeMeHUs
u nporpeccuposanua COVID-19: 0630p

10.U. deweHko

'Y «<HaumoHanbHbIi MHCTUTYT GTU3MATPUK U NynbMoHonorum um. @.T. lHosckoro HAMH YkpauHbi», 1. Knes

KOHd)nMKT UHTepecoB: OTCYTCTBYET

OBOCHOBAHME. KnnHnyeckoe TeyeHne KopoHaeupycHon 6onesnm (COVID-19) y nuu, uHdmumpoBaHHbix SARS-CoV-2,
BeCbMa BapuabenbHO: OT OTCYTCTBUSA KakMUX-TMHO CUMMMNTOMOB A0 KpalHe TSXeNblX BUPYCHbIX MHEBMOHUIA C pa3BUTUEM
OCTPOro pecnuMpaTtopHOro AUCTpecc-CMHAPOMA. B 3TOM KOHTEKCTe 3HAUYMTENbHbIM MHTEpPEC NpeaCcTaBASEeT U3yUYeHUue
0C06EHHOCTEN TeueHUs 3aboneBaHns B 3aBUCMMOCTMU OT MOKa3aTens BUPYCHOW Harpysku (BH).

LLEJIb. PaccMoTpeTb pe3ynbTaTbl HOBEWWMUX KIMHUYECKUX UCCAEA0BAHUIMA, MOCBALLEHHbIX oueHke BH B pasnnyHbix
6uonormnyecknx obpasuax u ee KOppenaLUM C TAXECTbIO KNMHMYeckoro TeyeHns COVID-19.

PE3YJIbTATbI U UX OBCYH{AEHMUE. B TeueHne nepebix Mecsaues 2020 roga B Hay4yHOM MeAULMHCKON nuTepaType
6bl1M NpeaCcTaBAeHbl pe3ynbTaTbl HECKOIbKMX UCCNEeA0BaHMI, B XOA4e KOTOPbIX M3yyanach CBA3b Mexay BH u TaxecTbio
TeueHus COVID-19. bbino ycTtaHoBNEHO, YTO Noka3aTtenu BH fBna0TCS BbICOKMMM B Hayane 3aboneBaHus, npu 3Tom
B MOKPOTE OHM BblLle, YEM B Ma3Kax U3 IMOTKM U CIM3NCTON 060104KM HOCA. B cpaBHeHUM ¢ nerkmum TeveHnem COVID-19
npu TSXKENOM TeuyeHnn oTMeyatoTcs 6onee Bbicokas BH 1 6onee pnntenbHoe BbifeneHne BUpYCa B OKPYXatoLLyto cpeay.
Kpome Toro, Bbicokas BH accoumnmnpyetcs co 3HaYnTeNbHbIM NOBbIWEHWEM YPOBHEN BOCMANUTENbHbIX LUTOKUHOB,
pUCKOM nNporpeccupoBaHuns 3abonesaHmsa n He6naronpUATHLIM NPOrHO30M.

BbIBO/AbIl. BH moxeT paccMaTpumBaTtbhCs Kak hakTop pucka u npeamktop Taxenoro tedeHmns COVID-19, a mepbl, Hanpas-
NeHHble Ha 3P dekTUBHOE CHUXeHue BH Ha kaxpow ctagmm 60nesHu, M ycoBepLleHCTBOBaHME NPOTUBOUH(EKLLMOHHOIO

KOHTPOA A0/IXXHblI MOMOYb ONTUMU3UPOBATL IeHeHUE U NpeaynpeonTb pacnpocTpaHeHUe IAHCbeKLI,MM.

K/TIOYEBDLIE CJZIOBA: kopoHaBupycHas 6one3Hb, COVID-19, SARS-CoV-2, BupycHasa Harpyska, TAXeCcTb TeYeHUq,

nporpeccMpoBaHue.

Bctyn. Y rpyaHi MMHYNOro poky CBIiT ynepue CTUKHYBCS
3 HOBMM HaA3BMYAWHO CEPMO3HUM BUKIMKOM — KOPOHaBi-
pycHoto xBopo6oto (COVID-19), cTpimKe NowmnpeHHs KOTpoi
Bxe 11 6epe3na 2020 poky byno Bu3HaHo BcecBiTHbO
opraHisauieo 0XopoHu 340p0oB’s naHaemieto [1]. MpoTa-
roMm Kinbkox neplunx micsauis 6opotbbu 3 COVID-19 ctano
3p03yMino, Wwo ii KNiHiYHUM nepebir y iHbikoBaHux ocib €
[yxe BapiabenbHUM: Bif BiACYTHOCTI ByAb-SIKMX CUMNTO-
MiB 1O BKPaM TSXKMX BipYCHUX MHEBMOHIN i3 pO3BUMTKOM
rocTporo pecnipatopHoro AUCTpec-CUHAPOMY Ta Moni-
OpraHHOi HeJOCTAaTHOCTI. 38 AAHMMU 3BITY KMTAMCbKOrO
LleHTpy KOHTpONO 3aXBOPHOBAHOCTI WOAO NiATBEPAXKEHUX
Bunankie COVID-19 (n=44415) cnekTp BapiaHTIB KJiHiu-
HOro nepebiry Mae Takui Burnaa: nerkuii nepebir — 81 %
(36 160 BuMnapnkis), TXKMIA Nepebir (3aguiika, rinokcis,
ypaxeHHs 250 % nereHi npu Bisyanisauii) - 14 % (6168 Bu-
nankiB), KpUTUYHMIA Nepebir (AMxanbHa  noniopraHHa
HenoCTaTHICTb, wok) = 5 % (2087 Bunapkis) [2].

KopoHaBipycHa iHbeKLia NoWnPIOETLCA NEPEBAXHO
NOBITPSAHO-KPAMNAUHHUM LISXOM: BipyCH, LWLO BUAINSE iHDI-
KOBaHa 0coba Npu YxaHHi Ta Kawwi, NOTPanAaTb Y BEPXHi
OMXanbHi WNIXU 300p0BOT NHOLAUHU, A€ PO3MNOYMHAETLCS
ix pennikauis [3, 4]. BupiwanbHy ponb y 3abe3sneyeHHi
TPOMHOCTI BipyCy [0 KNiTUH OpraHiaMy-xassiHa Bifirpae
wunonofibHui 6inok S, aknin mae asa gomeHun (S1i S2)
Ta Hapasi po3rNafaEeTbCs 9K OCHOBHA MilleHb ANg po3-
pobKu BaKLMHKU MPOTHU KOPOHaBipycHoi iHdekuii [5, 7].
Mpouec pennikauii Bipycy y BEpPXHiX AMXAaNbHUX LWASXAX
MOXe CYMpOBOMAXYBAaTMCA XapakTEPHUMMU CUMNTOMaMMU

DOI:10.32902/2663-0338-2020-2-5-10
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(6inb y ropni, nuxomaHka, cnabkicte) abo matu 6escmumn-
TOMHWUI nepebir, 04HAaK Y pa3i NPOBEAEHHS HA LbOMY
eTani BipyconoriyHoro AOCAIAXEHHS MOro pe3ynbratu
Bxe 6yayTb No3MTUBHMUMM [3]. Jani, wWobu NPpOHUKHYTH
B KNiTUHM anbBeon, SARS-CoV-2 3B’A3y€TbCS 3 KNITUHHUMMU
peuentopamu ACE2, gki KpiM NnereHb y BEAUKIN KiNbKOCTI
HasfBHi B W/YHKOBO-KWULWKOBOMY TpaKTi, HUpKax, cepui
Ta KMWeYHuKy [3, 6].

Slkum came b6yne kniHivyHMi nepebir COVID-19 y KoH-
KpeTHOro nauieHTa, MMOBIpHO, 3anexaTume Bif dakTopiB
K i3 BOKY MOro opraHi3Mmy (Bik, HasSiIBHICTb CYyMyTHiX 3aXBO-
ptoBaHb, 0COBAMBOCTI iIMYHONOTIYHOI peaKTUBHOCTI TOLWO),
TaK i noB’a3aHux i3 camum BipycoM SARS-CoV-2 Ta wns-
XOM MOro nepepadi. Y LbOMYy KOHTEKCTi 3Ha4YHUI iHTepecC
CTaHOBNATb BU3HAYeHHS iHPiKyBanbHOi fo3n SARS-CoV-2
(HaMMeEHLWOT MOoro KinbKOCTi, 343aTHOI CNPUYMHUTU PO3BUTOK
iHbekuii) Ta BUBYEHHS ocobnumBocTel nepebiry 3axBopto-
BaHHSA 3a/1€XKHO Bif, NOKAa3HWKA BIpYCHOro HaBaHTaxxeHHs (BH).
Sk Bigomo, BH Bipobpaxae KinbKicTb BipyCHMX 4acTOK
y neBHoMy 06’eMi BionoriyHoi piAnMHKM 3apaxeHoro opra-
Hi3My (KOMiiA/Mn) i € OQHUM i3 KpUTEPIiB TAXKOCTI Nepebiry
BipyCHOI iH(deKLii: Lo BOHO BuLLe, TO TAXYOK € popMa 3a-
XBOPIOBAHHA Ta MOro KOHTariosHicTb. CBOEI Yeproto, 3Hu-
XeHHs BH Ha Tni npoTuBipycHoOi Tepanii € HagiiHUM Kpu-
TepieM ii ycniwHoOCTi. 3oKpeMa, peryisipHuin MOHITOPUHT
BH wnpoko 3acToCOBYETHCA NiKapaMKU Y BELEHHI NALIEHTIB
i3 TAKMMK XPOHIYHUMU iHDeKLiaMK, 9K BipycHi renatuTn B/C
Ta TSHKKi pecnipaTopHi iHbekuii. MokasHukn BH Buctyna-
I0Tb SK AiarHOCTUYHMMM Ta NPOTHOCTUYHUMU MapKepaMmu,

INFUSION & CHEMOTHERAPY
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TaK i NnpeaAUKTOpPaMu NporpecyBaHHs UMX iHPeKLinHUX
33aXBOPIOBAHb i PU3UKY BUHUKHEHHS X CEPMO3HMX yCKNaa-
HeHb. Byno noBeneHo, Wo B iHDIKOBaHUX BipyCcOM renatuTy
B (HBV) oci6 pisenb JHK HBV y cupoBaTLi kpoBi kopentoe
3 PU3UKOM PO3BUTKY LMPO3y nedviHku. KyMynaTuBHa vac-
TOTa BUHUKHEHHS LbOr0 YCKNAAHEHHS LOCTOBIPHO 36inb-
wysanacsa B Mipy nigsuwenHa BH JHK HBV Ta konueanacs
B fianasoHi Big 4,5 % y nauienTis i3 BH <300 konin/mn
0o 36,2 % y nauienTis i3 BH 210° koniin/mn (p<0,001).
Okpim Toro, BH AHK HBV BucTynano HanoTyXHilWmm
npeLMKTOPOM NporpecyBaHHN 3aXBOPHOBAHHA A0 CTa4ii
unpo3sy [8]. B iHWOMY nNpocneKTUBHOMY KOFOPTHOMY A0-
CnifXeHHi 3a yyacTi 3653 iHdikoBaHux HBV ocib 6yno nia-
TBEpAXEHO, Wo niasuuieHuni piseHb AHK HBV y cupoBaTui
kpoBi (210 000 koniit/Mn) € NOTY>XHUM NPeAUKTOPOM pU-
3UKY renaTouentonsapHoOi KApLMHOMU, MPUYOMY HE3ANEXKHO
Bif, piBHS HBeAg, cMpoBaTKOBOro piBHS aflaHiHaMiHOTPaHC-
depasun Ta HagBHOCTI UMpo3y neviHku [9]. LLlo cTocyeTbCa
XPOHiYHOro BipycHoro renatuty C, To KiNbKiCHa ouiHKa
BH PHK Bipycy renatuty C (HCV) y cupoBaTui KpoBi Mae
neplwoyeprose 3HauyeHHs 9K y giarHoctunui HCV-iHdekuii,
TaK i B OuUiHLi edheKTUBHOCTI eTiOTPOMHOT NPOTUBIPYCHOI
Tepanii. Y HenikoBaHMX NALIEHTIB i3 XPOHIYHUM BipyCHUM
renatutom C cnpoBaTkoBa koHueHTpauia PHK HCV 3a3su-
yait cTabinbHa Ta cTaHOBUTH BiA 4 Ao 8 log,, MO/Mn [10].
Hapasi sk rnobanbHa MeTa NikyBaHHA XPOHIYHOTO Bipy-
cHoro renatuty C po3rnafaeTbca noBHa eniMmiHauig HCV
3 OpraHi3My MauieHTa: HALIKHUM ii KpUTEPIEM | PaKTUUHUM
BWJTIKOBYBAHHAM MaLLiEHTA BBAXKAETLCS LOCATHEHHS CTiMKOI
BipyconoriyHoi Bignogifi, To6T0 NoBHOI BiacyTHOCTI PHK
HCV 'y cnpoBaTui KpoBi Yepes 24 TUXHI NicNs 3aBepLlUeHHs
npoTUBiIpyCHOI Tepanii Ta Hagani. [lokasaHo, WO HaBiTb
cepep iHbikoBaHnx HCV nauieHTiB i3 nporpecnsHum ¢ib-
po30oM abo LUMPO30M NEYiHKKU AOCATHEHHSA CTIMKOI Bipyco-
NOriyHoi BiANOBIAI aCOUIETLCS 3 AOCTOBIPHUM 3HUXKEH-
HSIM CMEpPTHOCTI fIK BifA YCiX NPUYMH, TaK i Bif ypaKeHb
neyiHkm [11].

OcTaHHIMM poKaMu 3HaYHa yBara TakoX npuainsnacs
BMBYEHHI 3HaYeHHa BH y nauieHTiB i3 TXKUM nepebirom
pecnipaTopHux BipyCcHUX iHdeKUil, 30kpema rpuny. Mpu
TAXKMX dopMax rpuny 3 po3BUTKOM BipyCHOi NHEBMO-
Hii BUSIBNSOTb BUCOKe BH i TpuBany HagBHICTb Bipycy
B OpOHX0anbBeONSpHOMY BMicCTi. HewonaBHoO B peTpo-
CNeKTMBHOMY 0bcepBaLiMHOMY AoCNiAXeHHiI 6yno nigTeep-
[)XeHO B3a€EMO3B’A30K Mix BH i Hacnigkamu iHpikyBaHHS
B LOPOC/IMX NALIEHTIB, rocniTanizoBaHmx i3 nabopaTtopHo
niaTBEpAXEHUM AiarHo3oM rpuny. Bucoke BH 6yno koH-
ctatoBaHo B 11,29 % naui€eHTiB, i caMe B HUX YacTiwe
BUABNSNM aHOMaNbHi 3MiHW Ha peHTreHorpamMax opraHis
rpyaHoi knitku (p=0,015) Ta nimdoneHrito (p=0,097) [12].
3B’A30K MiX nokasHukamu BH i natonoriuHumMu 3mMiHamu
npu Komn'toTepHin Tomorpadii (KT) rpyaHoi knitku 6yno
nponemMoHcTpoBaHo npu rpuni A (HIN1). MakcumanbHi
nokasHuMku BH cnocTtepiranucs B paHHii dasi 3axeopto-
BaHHS; cepenHe iHiLianbHe BH 6yno focToBipHO BUWMM
3a HasiBHOCTi KT-03HakK BipyCHOI MHEBMOHIi, HiX y pa3i Hop-
MaNibHOi peHTreHonoriyHoi kapTuHu [13]. OuiHtotoun BH
Yy Ma3Kax i3 HOCOMNOTKK, B3ATUX y aMBynaTopHux i rocni-
TaNi3oBaHMX MaLIEHTIB i3 pecnipaTOpHMMU iHDeKUiaMu,
KaHaACbKi 4OCNIAHMKM OTPUMANM LiKaBi AaHi: cepefHe
BH y xBopux Ha rpun A/H3N2 3aranom 6yno BULWUM,
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aHixX y 0ci6 i3 rpunom B. MNpoTe npu NOpPiBHAHHI NOKAa3HWMKIB
BH y ambynaTopHux i rocniTanisoBaHux nauieHTiB 6yno
BCTAHOBJ/IEHO, L0 BOHO € BULLMM Y roCniTanizoBaHux ocib
3 iHpekUi€lo, cnpuynHeHoto Bipycom rpuny B [14].

BoueBuab, BU3HaueHHa BH y auMHaMiui € gouinbHum
i y xBopux Ha COVID-19. Hapasi BUKOHaHO BXe Aekinbka
nonepeaHix AOCNIAXEHb, Y XOA4i SKMX BUBUYABCA 3B'A30K
Mi>k BH i TaxkicTio nepebiry 3axsoptoBaHHS. Ix pesynb-
TaTh, 6€3yMOBHO, MOXYTb MaTW BaXK/IMBE 3HAYEHHS ANA
OLLIHKM e(PEeKTUBHOCTI MPOTUBIPYCHOI Tepanii, 34iNCHEHHS
NPOTUIHOEKLINHOIO KOHTPOJO B NiKyBasbHMX 3aKlafax
i BXXMTTS NpOTMENiAEeMIYHUX 3aX0LiB Ha PiBHI AepXaBu.

Llo nokasanu nonepepHi AocniaXeHHA 3 ouiHkM BH
y nauieHnris i3 COVID-19?

3pa3ku ANna BipyCcONOriyHOro A0CAIAXEHHS, WO NpoBO-
AWUTbCS 3@ JOMOMOrol0 MeToAy NosiMepasHoi NaHLroBoil
peakuii (MJIP), MoXyTb ByTH B34Ti 9K i3 BEPXHiX AUXanb-
HMX WNAXiB (MAa3KM 3 HOCOTNOTKM/POTOMNOTKM, CAMHA), TaK
i 3 HMXKHIX (MOKPOTUHHS, acnipat Tpaxei, oTpUMaHa npu
nposefeHHi BpOHX0anbBEONSIPHOro NaBaxy piauHa). Kpim
TOro, AN9 TECTYBAHHSA MOXYTb BUKOPUCTOBYBATUCS 3pa3ku
KpoBi Ta dekanin [7]. 3mMinn BH Ha pi3Hux eTanax nepebiry
COVID-19 cBig4aTb NpO AMHAMIYHI 3MiHW CTagilh 3axBOpHO-
BaHHS, NPU LLbOMY Hapasi € BCi MiACTaBM BBAXaTH, WO BU-
COKWW piBeHb penikaLii BKa3ye Ha MOro NporpecuBHUi xa-
pakTep [3]. Tak, yxe B ntotoMy 2020 poKy KMTaCbKMMM BYe-
HUMUK y BNIMBOBOMY HaykoBoMy BuaaHHi The New England
Journal of Medicine 6yno HaBefeHo OAHI 3 NepWMX AaHUX
MOHiTOpuHTy BH y Ma3kax 3i cin3oBoi 06010HKM BEPXHiX
AnxanbHUx wnaxie 18 nauieHTis, iHdikoBaHnx SARS-CoV-2
[15]. 3aranom Byno BiAibpaHo 72 Ma3KM 3 MOPOXHMHM HOCA
Ta 72 Ma3ku 3 roTku. Buwe BH Bia3Havyanocs Hesabapom
nicns nosBM CUMMNTOMIB, NPU LIbOMY MOr0 MOKA3HWUKK B Mas-
Kax i3 MOPOXHUHM HOCA BUSBUAUCS BULLMMM 3a TaKi B Ma3Kax
i3 rnoTku. NpoBeaeHnit aHani3 3acBigyms, WO NaTepH BUAI-
nexHs PHK Bipycy SARS-CoV-2 Harafye Takuid y nauieHTiB
i3 rpunom. Toro camoro Micsuga nosigomneHHs npo BH PHK
SARS-CoV-2 y pi3HMX KNiHIYHMX 3pa3kax (MasKu 3 rOTKMH,
MOKPOTUHHS, Ceyva, Kan), cepiiHo BifiopaHux y 82 nauieHTis
i3 COVID-19, 3'aBunucs Ha ctopiHkax The Lancet Infectious
Diseases [16]. NMoka3Huk BH BapitoBas Big 641 komii/mn
0o 1,34 x 10" konii/mn; meniana BH ctanosuna 7,99 x 10*
y Maskax i3 rmoTku Ta 7,52 x 10° - y 3pa3kax MOKPOTUHHS.
3aranom AocnifLHMKaMKM TakoX 6y10 KOHCTAaTOBaHO BUCOKe
BH Ha nouaTky 3axBoptoBaHHs (>1 x 10° konii/mn).

[ocnifxeHHS WOAO0 KiNbKiCHONO BU3HAYEHHS W aHa-
nisy BH 'y 76 indikoBaHux SARS-CoV-2 nauieHTiB Takox
6yno BukoHaHo F. Yu Ta cnisaBTopamu [17]. 3a gonomoroto
nsox Metogis (MJIP y pexxuMi peanbHoOro yacy ta undposa
kpannuHHa MJ1IP) 6yno npoTecTtoBaHo 323 pi3Hi 6iono-
riyHi 3pasku (Masku 3i cnn3oBoi 060NOHKM HOCA, TNOTKMU,
MOKPOTUHHS, KPOB i ceya). [pu NOpiBHAHHI MOKA3HUKIB
BH y pi3HMX 3pa3kax, y3aTux i3 pecnipaTopHOro TpakTy,
6yno BuaeneHo, wo cepeaHe BH y MOokpoTuHHI Byno
LOCTOBIPHO BULWMM, aHiX y Maskax i3 rnoTku (p<0,001)
Ta cnm30Boi 06010HKM Hoca (p<0,001). OTxe, nokasHuk BH
Yy MOKPOTUHHI € KpaWM1M iHAMKATOPOM pennikauii Bipycy
B OpPraHi3Mi, HiXk y Ma3kax 3i cnn30Boi 0600HKM HOCA
Ta rnoTku. Takox 6yno niaTBepaxeHo, wo BH Ha paHHil
i NporpecuBHi cTafii 3axBOptOBaHHA BYN0 CTAaTUCTUYHO
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[OCTOBIpHO BMILMM, aHIXX Ha CTaAii pekoHBanecueHuii
(p<0,001). ABTOpM AiNwAKN BUCHOBKY: Xo4a MMJIP y pexumi
peanbHOro Yacy € YyTAMBUM i HALiMHUM METOLOM AiarHo-
CTUKM, undposa kpannuHHa MJIP € onTUManbHUM METOAOM
LOCNiAXeHHS 6ionoriyHmMx 3paskiB i3 HU3bkKMM BH.
HewopnaBHO Ha CTOpPiHKaX aBTOPUTETHOIO BUAAHHSA
BMJ 6ynun npenctaBneHi pes3ynbTaTu peTpoOCNeKTUBHOTO
KOTOPTHOIO JOCIAXEHHS 3 OLiHKM AMHaMiku BH Ha pisHuMX
cTapiax nporpecyBaHHg COVID-19 i TaxkocTi ii KniHiYHOro
nepebiry B 96 nauieHTis, iHpikoBaHux SARS-CoV-2 y ku-
TancCbKiM NpoBiHLUIT YxeussaH y civHi-6epesHi 2020 poky
Ta rocnitanisoBaHMx A0 cnewuianisoBaHoi NikapHi 3 na-
6opaTopHO niaTBEpAXeHUM aiarHo3om [18]. Y 22 xBopux
6yno koHcTaToBaHo nerkuit nepebir COVID-19, y 74 — TKKUIA.
I3 MeTot0 ouiHkM BH (kinbkicHa ouiHka PHK SARS-CoV-2) y au-
HaMiLi B UMX NauieHTiB 6yno 3aranom BigibpaHo i ouiHeHO
3497 6ionoriyHMx 3paskiB pisHMX TUNiB (MaskK 3i cnmso-
BOi 060N10HKM pecnipaTOpHOro TPakTy, CMPOBATKA KPOBI,
Kan, ceya). OTpuMaHi pe3ynbTaTh 3icTaBUAM 3 enifemiono-
FYHWUMU Ta KNiHiIKO-NabopaTOpPHMMKN XapaKTepUCTUKAMMU
3aXBOPKBAHHS, @ TaKOX i3 JAaHWUMU LWOA0 NPOBELEHOrO
NiKyBaHHA Ta Woro Hacnigkie. IHpekuis SARS-CoV-2 6yna
niaTBepAXeHa B yCix 96 nmauieHTiB y 3pa3kax, y3aTux
i3 pecnipatopHoro TpakTy. 3 HUx PHK Bipycy Takox 6yna
BMSBNEHA B 3pa3kax Kany 59 % xBopux i B CMpOBaTLLi KPOBI
41 % xBopux. YactoTta BuasneHHs SARS-CoV-2 y B3aTuX
i3 pecnipaTopHOro TpakTy 3pa3kax 3HMXyBanaca 3 nau-
HOM yYacy: 3 95 % Ha 1-My TWXHI Bifg NOSIBM CMMNTOMIB
0o 54 % Ha 4-My TUXHI XBOpOo6M 3 NoAaNbWKUM OTPUMaH-
HSM HeraTMBHUX pe3ynbTaTiB. BooHoyac yactoTta oTpu-
MaHHS NMO3UTUBHMUX pe3ynbTaTiB NPU AOCNILXKEHHI 3pa3-
KiB Kafny Ta CMpOBATKM KPOBi NOCTYynoBO 36inbwyBanacs
NMOYMHaKuM 3 1-ro TMXKHS, @ 3HMXKYBaNacsa — 3 3-ro TUXHS
XBOpOOU. MO3UTUBHUI pe3yNnbTaT TECTYBAHHSA Ha HasB-
HicTb SARS-CoV-2 6yB BUSBNEHUIA y B3aTOMY Ha 10-ii AeHb
XBOpo6M 3pa3ky ceyi nuwe 1 nauieHTa, KOTpPUI nepe-
6yBaB y KPUTUYHOMY CTaHi. MeaiaHa TpMBanocTi BUAi-
NeHHs Bipycy 3 Kanom (22 pobu, MiXKKBapTUNbHMIA Aiana-
30H - 17-31 po6a) BusBMNACS [OCTOBIpHO Binblo, HiX
y 3pa3kax i3 pecnipatopHoro TpakTy (18 ni6, mMixxkBap-
TUNbHUI Aiana3oH - 13-29 pi6; P=0,02) Ta B cupoBatui
KpoBi (16 pib, MixkBapTUnbHuit gianasoH - 11-21 noba;
P<0,001). B oci6 i3 T9xKkuUM nepebiromM 3axXxBOpOBaAHHS
PHK Bipycy B 3pa3kax i3 pecnipaTopHOro TpakTy BUSBAS-
nlacs NpoTAroM LOCTOBIPHO TpMBanilworo vyacy (MeniaHa -
21 poba, MixKBapTUNbHUIA fiana3oH — 14-30 ni6), aHix
y NauieHTIiB i3 nerkum nepebirom (14 ai6, MixKKBapTUNBHUIA
nianasoH - 10-21 po6a; P=0,04). BH icToTHO Biapi3Hanocs
B Pi3HMX TUMNax 3pa3kKiB: 6yN0 HAMBULLMM Yy 3pa3Kax i3 pec-
NipaToOpHOro TPaKTy, HAWHMXYMM — Y 3pa3kax CMPOBATKMU
KpPOBi Ta MPOMIXKHMUM — y 3pa3kax Kany. Y 3pa3kax i3 pecni-
paToOpHOro TPaKTy AOCTOBipHO BuuLe BH 6yno Bif3HayeHo
B MALIEHTIB i3 TAXKMM nepebirom xBopobu NopiBHAHO
3 XBOpMMM 3 1erkmM ii nepebirom. Y rpyni nauieHTiB i3 ner-
KuMm nepebirom BH y pecnipaTtopHOMYy TpakTi gocsarano
MaKCUMYMY Ha 2-MYy TMXKHIi Bif NOYaTKy 3aXBOPHOBAHHS,
ToAi K Yy XBOpMX i3 TKKUM nepebirom BH 3anuwanocs
BMCOKWMM HaBIiTb Ha 3-My TUXHI. Kpim Toro, 6yno BCTaHOB-
newHo, wo suaineHHa sipycy SARS-CoV-2 € tpuaniwum
y nauieHTiB BikoM noHaa 60 pokiB i B ocib Yyonogiyoi cTari.
OTpuMaHi B X04i LbOT0 LOCNIAXEHHS pe3ynbTaT HaJaThb
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UiHHY iHpOpMaLito ANg BAOCKOHANEHHS 3aX0AiIB NPOTHIH-
deKLiHOro KoHTponto, 0co6aMBO Npu poboTi 3 NaLieH-
TaMM Ha Ni3HiX cTaaisax XxBopobu Ta 3 TAXKKUM ii nepebirom.
Kopensuia mixx BH, Bu3HaueHum y mMaskax i3 Hoco-
FMOTKM, Ta KiNbKiCTIO NiMOOUMUTIB y nepudepuyHii KpoBi
N TaxkicTio nepebiry COVID-19 6yna npoaHanizoBaHa
B XOAi PETPOCNEKTUBHOIO AOCAIAXKEHHS, MPOBEAEHOTO
Ha 6a3i rocniTanto YHiBepcuteTy M. Hanbyan (Kutan) [19].
[lo Hboro 6yno BKAOYEHO 76 MALLEHTIB i3 NHEBMOHIELD,
cnpuymnHeHot SARS-CoV-2 (46 - i3 nerkum nepebirom
i 30 - i3 TaXKMM). Y BCiX NawieHTiB 6panu Masku 3 HO-
COrNOTKM B Pi3Hi MOMEHTHU Yacy (23 pasis) i BUKOHYBan
TecTyBaHHS Ha HaaBHicTb PHK SARS-CoV-2 MeToA0OM Kinb-
KicHoi MJIP y pexxuMi peanbHoro yacy. Takox aHanisysanu
B AMHAaMil,i MOKa3HMKM 3arajbHOro ta 6ioxiMiyHoro aHa-
ni3y kposi. byno niaTeepaxeHo, wo BH PHK SARS-CoV-2
Yy Maskax i3 HOCOTNO0TKM, B3ATUX Y NALIEHTIB i3 TSHXKKUM
nepebirom 3axBoptoBaHHS, 6yN0 AOCTOBIPHO BULLE, HIX
y NaLi€eHTIB i3 nerkum nepebirom. Y rpyni Taxkoro ne-
pebiry COVID-19 Big3Havyanocsa CTaTUCTUYHO 3HauyLLe
3MeHLWeHHs KinbkocTi nimpoumntie, CD4* T-nimpouunTis
i CD8* T-niMmdpoumnTiB | HEraTUBHA KOpenaLis LmMX NOKa3Hu-
KkiB i3 BH PHK SARS-CoV-2 (p<0,001): wo Buwum 6yno BH,
TO BUPAXKEHIWMMU BUABAAANUCSA NIMDONEHIA N YpaxeHHA
opraHiB-MiweHen. Lle cBigumnTb Npo Te, WwWo nimdponeHis
Ta 3MEHLWeHHs KinbkocTi cybnonynauin T-nimbouunTis,
Ha gKi 6e3nocepeaHbo BNAMBAE BH, TicHO noB’a3aHi 3 npo-
rpecyBaHHSAM 3aXBOPIOBAHHSA. Y MaLEHTIB i3 TAXKUM nepe-
6irom 6yn0 TaKOX NPOAEMOHCTPOBAHO NiABULLEHHS PiBHIB
3anaNbHUX LUTOKIHIB (TaKMX 9K iHTepnenkiH-2, -6 Ta -8),
LOCTOBipHe 36iNblieHHS NpOTPOMbBIHOBOrO Yacy, piBHIB
D-pumepy, @ibpuHOreHy, MapkepiB ypaxxeHHs Miokapaa
(nakTatperipporeHasu ta TponoHiHy T). Mpu ubomy BH
PHK SARS-CoV-2 no3uTuMBHO KOpentoBaia 3 npoTpomMbiHO-
BMM 4YacoM, piBHAMM nakTaTAeriaporeHasm ta BUCOKOYYT-
nMBOro TponoHiHy Ty nauienTie i3 COVID-19. Ha nymky aB-
TOPiB AOCNIAXKEHHS, LLe MOXe BKA3yBaTU Ha NPSAMUIA BNINB
BH Ha ypaxeHHs opraHiB i mopyLeHHs ix QyHKLiOHYBaHHS.
Kpim Toro, 6yno BCTaHOBNEHO, WO NaLiEHTaM i3 rpynu ner-
Koro nepebiry 3axBoploBaHHA 3Haf0bMNOCS MeHLWe Yacy
ANS LOCATHEHHS HEraTUBHOrO pe3ynbTaTy BipyCONOrivyHOro
TeCTYBaHHS MOPIBHSAHO 3 MaLiEHTAMM 3 TAXKUM nepebirom
(Z=-6,713; p<0,001). Ha nipcTaBi 0OTpMMaHUX pe3ynbTaTiB
aBTOpPaMM AOCNIAXEHHS 6yno 3p06eHO BUCHOBOK, WO
BH PHK SARS-CoV-2, Bu3HavyeHe B HazodapuHreanbHuUxX
Maskax, TICHO noB’s3aHe 3 TskKicTio nepebiry COVID-19.
Mpo kopensuito BH PHK SARS-CoV-2 y 3pa3kax Mo-
KPOTUHHS 3 pusmkom nporpecyBaHHg COVID-19 y kBiTHi
LbOro poKy KMTaWCbKi AOCNIAHMKM NOBILOMUAN B XXYpHaNi
Critical Care [20]. BoHM BUKOHanu peTpoCnekKTUBHUI aHa-
ni3 BipyconoriyHunx, gemMorpadiyHux, enigeMionorivHmx
i KNiHIYHMX faHux 92 nauieHTiB i3 NiATBEpAXXEHUM AiarHo-
30M COVID-19, rocniTanizoBaHux B O4MH CTaLioHap y nNpo-
BiHLii YXeu3saH. Ha MoMeHT rocnitaniszauii 30 i3 HUX Manu
TSXKKUI nepebir 3aXBOPIOBaHHS, 62 — cepeaHbOTIXKKMUIM abo
nerkun (y 11 i3 HMX CTaH NOTipWMBCSA A0 TSAXKOro Mnifg vac
nepebyBaHHA B cTauioHapi). BuxiaHi nokasHuku BH y 3pas-
KaX MOKPOTUHHSA 3 HMXKHIX AUXaNbHUX LWNAXIB NOPiBHIO-
Ba/IM B MaLi€eHTIB i3 TskkmuM nepebirom COVID-19 Tta y xBO-
pux i3 nerkum abo cepefHbOTAXKKUM nepebiroM Ha MOMEHT
rocnitanizauii. Kpim Toro, BH nopiBHtoBanu B nauieHTiB,
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CTaH KMX MOTipWMBCS A0 TSHXKKOro B nepiod nepebyBaHHS
B CTauioHapi, Ta B 0ocib 6e3 noripweHHs CTaHy nig vac
NikyBaHHS. BUbip Ha KOpUCTb AOCNIAXEHHS caMe 3pa3kiB
MOKPOTMHHS 3 HUXHIX AUXaNnbHUX WNAXiB OyB 3yMOBNEHMM
TUM, WO B HUX 3a3BMYaN BUABNATb BULLI NMokKasHMKK BH
SARS-CoV-2, HixX y Ma3Kkax i3 HOCOMIOTKM YM POTOTNOTKM
[16, 17]. Pe3ynbTaTu aHanidy nokasanu, WO NaLi€HTH
3 TaxKuMM nepebirom COVID-19 manu Buwe BH y 3paskax
MOKPOTUHHS, HiXX MALIEHTM 3 Nerkum abo cepefHbOTAKKUM
nepebirom. ba 6inblwe, B 3pa3kax MOKPOTUHHSA, B3ATUX
y MaWiEHTIB, CTAH SKUX MOTIPLIMBCSA A0 TSAXKKOrO BXe nif
yac nepebyBaHHs B NiKapHi, TaKOX Bif3Ha4Yanocsa foCTo-
BipHO BuLe BH nopiBHAHO 3 XBOpUMM B CTabiNbHOMY CTaHi
(p=0,008). OTxe, aHani3 4EMOHCTPYE, WO BUXiAHI Nokas-
HUKKM BH y 3paskax MOKpPOTWMHHS 3 HUXHIX BigLinis pec-
nipaTOpHOro TpakTy TiCHO MOB'A3aHi 3 TAXKICTIO nepebiry
COVID-19. NauieHTn 3 BUIWMM BUXigHUM BH MaioTb BULLy
MMOBIpHICTb NpOrpecyBaHHs 3aXBOPIOBAHHS M MOTipLWEHHS
CTaHy. Lleit BUCHOBOK, BOYEBM b, BUMPABAOBYE KOHLEMLLO,
KOTpa CBifUYMTDb, WO ehDeKTUBHE PaHHE NPOTUBIPYCHE NiKY-
BaHHA 3[aTHE 3HUXYBATK pU3uMK nporpecyBaHHa COVID-19
i, BignosiaHo, cmMepTi [20].

LlikaBuM#K 3 HayKOBOI Ta NMPAKTUUYHOT TOYKM 30pYy TAKOX
€ AaHi NpO B3aEMO3B'A30K MiX KOoHUeHTpauieto PHK SARS-
CoV-2 y cupoBaTui KpoBi Ta nporHo3om npu COVID-19 [21].
Y pocnigxeHHs, nposeaeHe B M. YxaHb (Kutan), nikapi
BKJIOYMAU 48 MauieHTIB, rocniTanizoBaHMx i3 nigTBepaxe-
HuM MeTonoM [MJIP y pexuMi peanbHOro yacy AiarHosom
COVID-19 i po3noainunu ix Ha 3 rpynu 3anexHo Bif TSXKKOCTI
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KNiHiyHoro nepebiry: 21 nauieHT MaB cepeAHbOTAXKMUMA
nepe6ir (43,7 %), 10 - Tsxkuin (20,8 %), a 17 xBopux ne-
pebyBanu B KpUTUYHOMY cTaHi (35,4 %). Y BCix nauieHTiB
OLiHIOBANW KNiHiKO-nabopaTopHi faHi, a Takox piBHi BH
i 3aManbHOro LMTOKIHY iHTepaenkiHy-6 y cMpoBaTLi KpOBI.
AHani3 oTpMMaHUX pe3ynbTaTiB NOKa3aB, WO HASABHICTb
PHK SARS-CoV-2 y cupoBaTLi KpoBi 6yno aiarHocToBaHo
nuwe B NiArpyni nawieHTiB, aki nepebyBanu B KpUTHUY-
HOMY CTaHi, a OTXe, el NoKa3HuK, IMOBIpHO, Bigobpaxae
TAXKICTb 3aXBOptoBaHHA. KpiM TOro, B MaWi€HTIB y Kpu-
TUYHOMY CTaHi piBeHb iHTepnenkiny-6 maixe B 10 pasis
nepeBuLLyBaB TakWUM Yy iHWKUX MALIEHTIB (WO € O3HAKOI
KUMTOKIHOBOrO WTOPMY»), 1 YKpalk BUCOKUIA MOr0 piBEHb
y KpOBi TicHO KopentoBas i3 BuaBneHHam PHK SARS-CoV-2
(R=0,902). ABTOpYM [OCNIAXKEHHS AIAWAN BUCHOBKY, LWO
HasBHICTb Yy cupoBaTui kpoBi xBopux Ha COVID-19 PHK
SARS-CoV-2 y KinbKOCTi, KOTPY MOXHa BUSBUTU Cy4aCHUMMU
nabopaTopHMMM MeTOLaMU, aCOLLIKETbCA 3 HAAMIPHOIO 3a-
nanbHO BiANOBIAAK (MiABULLEHWI PiBEHb iHTEPNEWKiHY-6)
i He3a4,0BiINbHUM NPOrHO30M.

BucHoBKM

HakonuyeHi Ha CbOrogHi fAaHi 4OCNiAXKeEHb CBifAYaTb NPo
Te, wo BH PHK SARS-CoV-2 Moxe po3rnagaTtuck sk GakTtop
pU3MKY Ta npeaukTop Tsxxkoro nepebiry COVID-19, a 3a-
X0A4M, CNPSMOBAHI Ha ePeKTUBHE 3HUXEHHS BH Ha KOXHIN
cTapii xBopobu, Ta BAOCKOHANEHHS NpOTUiHDEeKLiiHOro
KOHTPO/I0 MalTb A4OMNOMOITU ONTUMI3yBaTH NiKyBaHHS W
3ano6irTM NoWMUpPEHHIO iHPeKLii.
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MeToau Bisyanisauii B AiarHoCTHLI HerocniTaNbHOI
nHeBMOHii BipycHoi etionorii (COVID-19)

M.L. Fymeniok®, B.l. IrnaTbeBa’, M.I. Jlunuuk®, ILJ1. Fymeniok?, B.A. CeaTHenko®, M.I. Manisoaa'

1. oY «HauioHanbHWi iHcTUTYT dTUsiatpii i nyneMoHonorii iM. @.I. AHoBcbkoro HAMH Ykpainu», m. Kuis

2. HauioHanbHa MeauyHa akagemis nicnagunnomuoi ocsity im. MN.J1. Wynuka, M. Knis

3. HauioHanbHUM TeXHIYHMI yHiBepcuTeT YKpaiHM «KMIBCbKMIM MONITEXHIYHUIA iIHCTUTYT iM. Iropsa Cikopcbkoro», M. Kuis
KoHdnikT inTepecis: BiaCyTHIN

OBMPYHTYBAHHA. HaTenep 3aranbHa kapT1Ha KOpoHaBipycHoi xBopobu (COVID-19), 36yaHukom skoi € SARS-CoV-2,
CKNAJAETHCA i3 COTEHb MOBIAOM/IEHb | CTAaTEM Y HAYKOBUX XKYpPHanax, Ae nikapi 3 ycboro CBIiTY AiNgTbCsa LOCBIAOM AiarHOCTUKM
Ta NiKyBaHHS xBopwmX. LLi gaHi nocTinHO OHOBAOOTLCA. AKTYanbHOCTi HabyBalTb MeTOAM Bi3yani3aLii B LiarHOCTULi Heroc-
niTanbHOI NHeBMOHiIi BipycHoi eTionorii (COVID-19).

META. MpoaHanizyBati iHPOPMATUBHICTb METOAIB Bi3yanisaLlii B 4iarHOCTULL HErocniTanbHOi MHEBMOHIi BipyCHOI eTionorii
(COVID-19).

MATEPIAJIN TA METO/AW. byno BUKOHAHO MOLLYK Y TAKMX NOBHOTEKCTOBMX | pedepaTnBHMX Bazax faHUX: EAUHUIA iHDOP-
MauiliHuii 6a3oBuit naket EBSCO; Haibinblua y CBiTi EaMHa pedepaTnBHa 6a3a AaHUX i HAyKoMeTpuyHa naaTdopma Scopus;
nowykoBa cuctema Google Scholar; MEDLINE with Full Text; MEDLINE Complete; Dyna Med Plus; EBSCO eBooks Clinical
Collection; pedepaTnBHa HaykoMeTpuUHa 6a3a faHux HaykoBux ny6nikauin npoekty Web of Knowledge komnanii Thomson
Reuters — Web of Science Core Collection WoS (CC); SCIE (Science Citation Index Expanded); SSCI (Social Science Citation
Index); AHCI (Artand Humanities Citation Index).

PE3Y/IbTATU TA iIX OBrOBOPEHHA. [lo Cy4YaCHWX METOZIB Bi3yanizaLii, KOTpi MOXYTb 3aCTOCOBYBATUCA B AiarHOCTUL
Ta MOHITOPUHIY HerocniTanbHoi MHeBMOHii BipycHoi eTionorii (COVID-19), HanexaTb: peHTreHorpadis opraHiB rpyaHoi KNiTku
(OrK), komm'totepHa Tomorpadis (KT) OK ta ynstpassykose pocnigxeHnHs (Y31).

[poBeaeHuit aHani3 AaB 3MOry BU3HAYMTM TUMOBI KpUTepii AiarHocTMku 3ananbHux 3MiH OFK BipycHoi eTionorii (COVID-19)
3a panumu KT Ta BUAINNUTM PEHTIFEHONOTYHI KpUTepii TKKOCTi 3aXBOPIOBaHHS. Y CTaLioHapHUX yMoBax peHTreHorpadia OrK
Ta Y3/l pekoMeHAYTbCS A0 BUKOPUCTAHHSA B MALEHTIB Y KPUTUYHOMY CTaHi, KOTPi nepebyBatoThb Y BiALiNEHHAX iHTEHCUBHOI
Tepanii Ta peaHimalii, 33 HEMOX/IMBOCTI TPAHCMOPTYBAHHS XBOPUX.

BUCHOBKMW. KT € 06’eKTMBHMM i HaliHOOPMaTUBHILIMM METOAOM AOCNIAXKEHHS B AiarHOCTUL BipycHoi nHeBMoHii COVID-19.

KNTHOY0BI C/TOBA: COVID-19, SARS-CoV-2, miarHocT1Ka, MeToau Bisyanisauii, HerocnitasbHa NHEBMOHIS.

Methods of visualization in the diagnosis

of COVID-19 community-acquired pneumonia

M.L. Gumeniuk!?, V.I. Ignatieva’, M.l. Lynnyk!, G.L. Gumeniuk?, V.A. Svyatnenko®, M.G. Palivoda'

1. National Institute of Phthisiology and Pulmonology named after F.G. Yanovsky NAMS of Ukraine, Kyiv
2. National Medical Academy of Postgraduate Education named after P.L. Shupyk, Kyiv

3. National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv

Conflict of interest: none

BACKGROUND. At present, the overall picture of coronavirus disease (COVID-19), the causative agent of which is SARS-
CoV-2, consists of hundreds of reports and articles in scientific journals, where doctors from around the world share their
experience in diagnosing and treating patients.

OBJECTIVE. To analyze the informativeness of imaging methods in the diagnosis of community-acquired pneumonia of
viral etiology (COVID-19).

MATERIALS AND METHODS. We used test access to such full-text and abstract databases: a single package of the information
database EBSCO; the largest abstract and citation database of peer-reviewed literature Scopus; Google Scholar; MEDLINE with
Full Text; MEDLINE Complete; Dyna Med Plus; EBSCO eBooks Clinical Collection; Web of Science Core Collection WoS (CC); SCIE
(Science Citation Index Expanded); SSCI (Social Science Citation Index); AHCI (Artand Humanities Citation Index).

RESULTS AND DISCUSSION. Modern imaging methods that can be used in the diagnosis and monitoring of viral
etiology (COVID-19) community-acquired pneumonia include: chest radiography (CR), computed tomography (CT) of chest
and ultrasound (US).
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The analysis allowed to determine the typical criteria for the diagnosis of inflammatory changes of chest of viral etiology
(COVID-19) according to CT and to identify radiological criteria for the severity of the disease. In-patient CR and US are
recommended for use in critically ill patients who are in intensive care units, when it is impossible to transport patients.
CONCLUSIONS. CT is an objective and most informative research method in the diagnosis of COVID-19 pneumonia.

KEY WORDS: COVID-19, SARS-CoV-2, diagnosis, imaging methods, community-acquired pneumonia.

MeTtoabl BU3yanusauum B AMarHoCTMKE HeroCNUTaNbHOM NHEBMOHMM

BupycHou 3tuonorum (COVID-19)

H.U. Tymeniok®, B.U. UrnaTtbeBa’, H.WU. Jlunuuk?, IJ1. FTymeHiok?, B.A. CeaTHenko®, H.I. Manusoaa'

1. TY «HaunoHanbHbIA MHCTUTYT GTU3MATPUM U NynbMoHONorMn um. @.I lHosckoro HAMH YkpauHbi», 1. Knes

2. HaumoHanbHas MeAMLMHCKas akageMus nocnenmniomHoro obpasosanuns um. MN.J1. Wynwuka, r. Knes

3. HaumnoHanbHbIN TeXHUYECKUI YHUBEPCUTET YKpauHbl «KKMeBCKMI nonuTexHuyeckmini MHCTUTYT uM. Mropa Cukopckoro, r. Kues

Kombnm('r UHTEepecoB: OTCYTCTBYET

OBOCHOBAHME. B HacTosee BpeMs 06wwag KapTMHa kopoHaBupycHol 6onesnun (COVID-19), Bo3byautenem KoTopo
asngetcs SARS-CoV-2, coCTOUT U3 COTeH COOBLLEHMI M CTaTel B HAayUYHbIX XXYpHanax, roe Bpayu co BCEro Mupa Lenatcs
OMbITOM AMArHOCTUKMU U Nle4yeHns 60MbHbIX. DT AaHHbIe MOCTOSSHHO 0BHOBAATCA. AKTYaNbHOCTb MpUOBpeTaloT MeToAbl
BM3yanu3aLumn B AUArHOCTUKE BHEOONBbHUYHOM MHEBMOHMM BUPYCHOM 3Tnonorum (COVID-19).

LLEJIb. MNpoaHanu3mpoBaTb MHHOPMATUBHOCTb METOA0B BM3YyaNM3aL MM B AMArHOCTUKE BHEOONbHUYHOW MHEBMOHUU BU-
pycHot aTnonorum (COVID-19).

MATEPUAJIbl U METO/DbI. bbin ocywecTBNAeH NOMCK B TaKUX NMOAHOTEKCTOBbLIX M pedepaTUBHbIX 6a3ax AaHHbIX: e AUHbINA
MHPOPMaLMOHHbIM 6a30BbIi nakeT EBSCO; kpynHeliwasa B Mupe eanHas pedpepatvBHas 6a3a AaHHbIX M HAyKOMeTpuye-
ckag nnatpopma Scopus; nonckosasa cuctema Google Scholar; MEDLINE with Full Text; MEDLINE Complete; Dyna Med
Plus; EBSCO eBooks Clinical Collection; pedepatnBHas HaykomeTpuyeckas 6asa fLaHHbIX HAayYHbIX Ny6AMKaLuii npoekTa
Web of Knowledge komnanmuu Thomson Reuters — Web of Science Core Collection WoS (CC); SCIE (Science Citation Index
Expanded); SSCI (Social Science Citation Index); AHCI (Artand Humanities Citation Index).

PE3YJ/IbTATbl U UX OBCYHOEHUE. K coBpeMeHHbIM MeTOAAM BM3yann3aLumnm, KOTOpble MOTYT NpuMe-
HATbCS B AMArHOCTUKE U MOHUTOPUHIE BHEOONbHUYHOW MHEBMOHUM BUPYCHOM 3TMonoruun (COVID-19), oTHocATCS: peHTre-
Horpadwus opraHoB rpyaHoi knetku (OlK), komnbtoTepHas Tomorpadums (KT) OTK u yneTpassykoBoe uccnegoBanue (Y3N).
MpoBeneHHbI aHaNM3 NO3BONWUI ONPeennUTb TUMUYHbIE KPUTEPUM AUATHOCTUKM BOCMANUTENbHbIX M3MeHeHuin OTK
BupycHon 3Tnonoruun (COVID-19) no pgaHHbiM KT 1 BblA€NUTb pEHTreHOoIornyeckne KpuTepum TsxxecTn 3aboneBaHus.
B cTtaumoHapHbix ycnosusx pentreHorpadusa OFK n Y3/ pekoMeHAYTCS K MCMOIb30BAHUIO Y MALMEHTOB B KPUTU-
4eCckOM COCTOSIHUM, KOTOPble HAXOAATCSA B OTAENEHUAX UHTEHCUMBHOM Tepanuu U peaHnMaLuuu, Npu HEBO3MOXHOCTH
TPaHCNOPTUPOBKM BONbHbIX.

BbIBOAbI. KT asnsetcs 06beKTUBHbLIM 1 Hanbonee MHOOPMATUBHLIM METOAOM UCCIEA0BAHUS B AMArHOCTUKE BUPYCHOM

nHeBMoHum COVID-19.

K/TIOYEBDLIE C/ZTOBA: COVID-19, SARS-CoV-2, AMarHocT1ka, MeToabl BU3yann3aLmmu, HErocnuTanbHas NHEBMOHMS.

Bctyn. Yxe apyruit micaub YkpaiHa nepebyBae B pexuMi
KapaHTUHY Yepes naHAeMmito iHQeKLiMHOro 3aXBOPOBaHHS
COVID-19 (kopoHaBipycHa xBopo6a). Y uei Yac 3ycunng Ha-
YKOBLIB i NikapiB sk YKpaiHu, Tak 1 iHWKUX KpaiH CNPSIMOBaHi
Ha MOLWYKM iHPOPMATUBHUX METOLIB AiarHOCTUKK 1 edeKTUB-
HOro NliKyBaHH$ LbOro 3axsoptoBaHHs [1, 6, 10].

Koponasipycu (CoV) - Benvka poauHa Bipycis, fKi cnpu-
YMHAKTb HM3KY NATONOTIYHMX CTaHIB Big nerkoi dopmu pec-
nipaTopHOi iHdeKLii A0 TSXKOro rocTporo pecnipatopHoro
cunapomy (TIPC) [16, 17, 27-29, 32]. ltoacTBO HEOAHOPA30BO
iHdikyBanocs Bipycamu 3 uiei poaunuu [2, 12]. Hapasi Binomo
Npo Ce30HHY UMPKYAALIi B NONyAsLii HOTUPbOX KOPOHaBi-
pycis (HCoV-229E, -0C43, -NL63 1a -HKU1), aki 3ymoBntotoTb

DOI:10.32902/2663-0338-2020-2-11-20
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YPaXXeHHS ANXANbHUX LWNAXIB IETKOro Ta CEpefiHbOoro CcTyne-
HiB TSXKKOCTI [2].

HalTsaxui 3axBoptoBaHHs Bynu noe’a3aHi 3i cnanaxamu
TIPC (Severe Acute Respiratory Syndrome, SARS) y 2002-
2003 pp. [15, 39, 41-46] i 6N113bKOCXiAHOrO AMXANbHOTO CUHA-
pomy (Middle East Respiratory Syndrome, MERS) y 2012 p.
[2, 3,13, 36-38]. KniHiuHo ocobnumsicTio SARS 6yna wena-
KiCTb, 3 IKOKO PO3BMBAIMCSA CUMMTOMM FOCTPOro pecnipaTop-
Horo guctpec-cuHapomy (TPOC) [1, 2, 35, 44]. Lle ycknaa-
HeHH$: Tpanaanocs npubnansHo B 16 % BMNaakKie, CMEPTHICTb
Takux xBopux carana 50 % [34]. Mpu MERS cnocTtepirascs
BMCOKMI piBeHb neTanbHocTi — ao 34,5 % [23], ane notenep
3aCTOCOBYETHCS NNIIE CMMNTOMATUYHA Tepanisa Lboro
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3axBoptoBaHHA. EbekTuBHOI Ta 6e3neyHoi eTioTponHoi
Tepanii KoOpoHaBipycHoOi iHdekuii He icHye [1, 24, 45].

CnopafanyHe BUHUKHEHHS HOBMX TuniB CoV i 3ymoBne-
HMX HUMM CNanaxie HarafyTb, WO BipyCH LbOro CiMencTBa
CTaHOBASATb Cepiio3Hy rnobanbHy 3arposy Ans 340pOB’a Hace-
NeHHsa nnaHeTw. [lyxke MMOBIPHO, WO Y 3B’A3KY 3i 3MiHaMu KJi-
MaTy, eKoorii, 36iNbLeHHSIM B3aEMOLiT NIOANHM 3 TBAPUHAMM
HOBI cnanaxwm uiei iHdekuii HeMuHyui [47, 48].

[MopiBHAHHA reHOMHOT nocnifoBHOCTI pisHux CoV pe-
MOHCTpY€E 58 % iAeHTUYHICTb Ha AINSAHLI, WO KOAYE Nsp,
43 % iBEeHTUYHICTb Ha LiNAHLI KOLYBAHHSA CTPYKTYPHUX Bin-
KiB i 54 % - Ha piBHi Bcboro reHomy. Lle cBiaunTb npo Te, Wwo
NSp € KOHCEPBATUBHILWMMU, @ CTPYKTYPHi 6iNku — pisHo-
MaHiTHilWMMK, 60 MaOTb afanTyBaTUCS A0 HOBUX Xa3siB.
Ockinbku yacToTa MyTauii nig yac pennikauii PHK-ymic-
HUX BIpYCiB 3HAYHO BMWaA, HixXX JHK-yMicHUX, LOBXWHA re-
HoMmy PHK-yMicHuX BipyciB 3a3Buyai ctaHoBUTb €10 T. n. H.
OpHak fnoBxuHa reHomy CoV HabaraTo 6inbwa, NnpubansHo
30 T. N. H., NOPiIBHSAHO 3 HaMBigoMiwmMmMu PHK-yMicHUM#M
Bipycamu. MiaTpuUMaHHA Takoi fOBXWHKU reHoMy CoV mMoxe
3abe3neyyBaTnCcs 3aBASKM 0COOAMBMM BNACTUBOCTSAM
pennikauiiHo-TpaHckpunuitHoro komnnekcy (RTC), akui
MiCTUTb depMeHTH, Wwo 3abesneuytoTb npouecuHr PHK,
30KkpeMa 3’-5-ek3opuboHykneasy nspl4 [39, 47].

36ynHuKoM COVID-19 BMSBUBCS HOBWIA LUTAM, IKMIA paHiLle
He OyB ineHTUMdIKOBaHWIA y nloaunHn [14, 25, 26], a ToMy Konek-
TUBHOTO IMYHITETY [0 Ui€i XxBopobu HeMae. Lle Hebe3neyHe
iHekuUitHe 3axBoptoBaHHA crnipuunHae SARS-CoV-2 (Severe
Acute Respiratory Syndrome Coronavirus 2) — 06010HKOBUMI
OAHONAHLIOrOBMI i3 NO3UTUBHOI nonspHicTio (+)PHK-Bipyc
[10-12], akuit HanexuTb Ao poay Betacoronavirus [3, 34].
COVID-19 6yno Bnepue 3apeecTpoBaHo HanpukiHui 2019 p.
B KMTaCbKOMY MicTi YxaHb [11].

Ek3opuboHykneasa 3-5’ € yHikanoHoto ang CoV i He Bu-
aBnseTbCS B iHWKUX PHK-yMicHux Bipycax. BoHa, imMoBipHo,
3abe3neyye kopekuUiiHy dyHkuito RTC. AHani3 nocnigoBHOCTI
nokasye, wo SARS-CoV-2 Ma€ TMNOBY CTPYKTYpYy reHoMy ¥ Ha-
NexXuTb [0 KnacTepy 6€TakopoHaBipyciB, A0 SKOTO BiAHOCATb
CoV kaxaHiB (Bat-SL ZC45, Bat-SL ZXC21), a Takoxx SARS-CoV
i MERS-CoV. 3Baxatoumn Ha dinoreHeTnyHe gepeso CoV, SARS-
CoV-2 TicHiwe noB’a3aHuii i3 Bat-SL-CoV ZC45 i Bat-SL-CoV
ZXC21 i 6inbw BioganeHo - i3 SARS-CoV [47].

Hanpukinui ciung 2020 p. BcecBiTHS opraHi3aLis 0XopoHM
3popos’a (BOO3) koHcTaTyBana enigeMito, a B 6epesHi, konu
NOLIMPEHHS 3aXBOPIOBaHHS Haby/o CBITOBOro MacLiTaby, oxa-
pakTepusyBana nMoro Ak naHaemito [10]. CTaHOM Ha 2 KBITHA
2020 p. 3axBOptoBaHHA TopkHynocsa 198 kpaiH. Halbinbwa
KinbKicTb HOBMX BMMAAKiB npunagana Ha CLUA, IcnaHito, ITa-
nito, Himeuunny Ta @paHuito. 3aranom KifbKicTb XBOPUX Y CBITI
nepesuwmna 1,2 MaH a uncno cmeptent - 70 tuc. Opyxanu
220 TuC. ocib. Ane, 3BiCHO, Lii AaHi HE € OCTAaTOYHUMM.

YueHum poci gyxe mano Bigomo npo Bipyc SARS-
CoV-2 Ta #oro BNAMB Ha OpraHism nwanHu. Hatenep HeMae
6araToLeHTPOBMX AOCNIAXKEHD i3 LOKA30BOK 6a3o0k0 WwWoao
LiarHOCTUKM 1 NiIKYBAHHS LbOro 3aXBOPIOBAHHSA. 3aranbHa
KapTUHa iHPEeKLii CKNapa€eTbCa i3 COTEHb MOBIAOM/IEHD i CTa-
TeW y HAyKOBUX XYypHanax, Ae nikapi 3 ycboro CBiTy Ainarbcs
pocsigom ctocosHo COVID-19.

BipycHa nHeBMOHig 3 TAXKUM nepebirom, ska BUHUKAE
npu COVID-19, € ofAHUM i3 Halbinblw Hebe3neyHux, 3a-
rpO3NMBUX LNS XUTTA yCKNaAHeHb. TOMy MeTol po6oTu

DOI:10.32902/2663-0338-2020-2-11-20

INFUSION & CHEMOTHERAPY

6yno npoaHanisyBaTu iHPOpPMaTMBHICTb METOAIB Bizyanisauii
B AiarHOCTULI HerocniTanbHOi MHEBMOHIi BipycHOi eTionorii
(COVID-19).

Marepianu Ta MeToam

Byno BMKOHAHO MOLWYK Y TaKMX NOBHOTEKCTOBUX i pedepa-
TUMBHUX Ba3ax faHWX: EAUHNUI iHPOPMALLiAHMI 6a30BMIA NaKeT
EBSCO; Hanbinbwa y cBiTi €anHa pedepatmBHa 6a3a faHUX
i HaykoMeTpuyHa nnatdopmMa Scopus; NolwykoBa cMcTemMa
Google Scholar; MEDLINE with Full Text; MEDLINE Complete;
Dyna Med Plus; EBSCO eBooks Clinical Collection; pede-
paTMBHa HayKoMeTpu4yHa 6a3a AaHWX HAYKOBWMX Nyb6nikaLii
npoekTy Web of Knowledge komnaHrii Thomson Reuters - Web
of Science Core Collection WoS (CC); SCIE (Science Citation
Index Expanded); SSCI (Social Science Citation Index); AHCI
(Artand Humanities Citation Index).

Pe3ynbrati Ta ix 06roBopeHHs

YueHi BUABMAK, WO 3aXBOPHOBAHHSA MOXe MaTu 9K Hes-
cuMnToMHMiA [8] abo nerkuii nepebir (y dopmi roctpoi pecni-
paTopHOi BipycHoi iHdeKwii), Tak i Tsxkui [19, 30]. binbwicTb
NOAEN OAYXYIOTb, He NOTpebyyn Npu LboMy cneumdiyHmUx
NiKYBanbHWX 3aX04iB. YCKNAAHEHHS TSKKMUX BUNALKIB MOXYTb
BK/1KOHATM MHEBMOHII UM AMXasbHY HEAOCTATHICTb i3 pU3NKOM
cMmeprTi.

BignoBiaHo no aHanisy, nposefeHoro daxisugamMu YHi-
BepcuteTy CyHb ATceHa (“xyHwaHb, KHP), onTuManbHUMu
yMOBaMu AN9 nepepadvi KOpOHaBipycy € TemnepaTypa nosi-
Tps 5-8 °C Ta Bonorictb 35-50 %. AHanizyBanu niku 3axso-
ptoBaHocTi B nepiog i3 20 ciuHs no 4 ntoToro 2020 p. B Kutai
Ta Wwe y 26 KpaiHax, 3araJioMm BUCHOBKKU Byno 3pobneHo
Ha OCHOBI 24 139 nigTBEpAXEHUX BMNALKIB 3aXBOPIOBAHHS,
3 akux 68,01 % nauieHTiB Oynm BUXiaLAMM 3 NPOBiHLIT Xyben.
Mpu uboMy Byno BpaxoBaHO iHKYOaLIiMHWIA Nepioa, a TaKoX
KapaHTUHHI 3aX0AM, KOTpi MOCTYNOBO 3anpoBaAXXyBanncs
B pi3HMX MicTax. [ocnigXeHHa NoKasano, Wo akTUBHICTb
COVID-19 3a ymoBM nepeBuLieHHs TeMnepaTypu 8,72 °C
nMwna Ha cnag. Mpu 30 °C iHpekuiliHa WBKMAKICTb cTaBana
HY/bOBOH).

Y xogi pocnifxeHb yyeHi YHiBepcuTeTy [OHKOHTY BU-
SIBU/M, L0 KOPOHABIPYC 3aMILAETbCS BUCOKOCTABiNbHMM Npo-
TAroM TPMBANOro Yacy npu Temnepatypi 6amnsbko 4 °Ci 3a Bia-
CYTHOCTI Ae3iHdeKLii Moro akTUBHICTb MOYMHAE 3HUXKYBATUCA
Tinbku yepes 14 ni6. MNpu LbOMyY BipyC HEe NEPEHOCUTb BUCOKi
Temnepatypwu Ta npu 70 °C 0e3aKTUBYETLCS NPOTArOM 5 XBUUH.

Ha nanepi Bipyc He BMABNSETLCA BXEe Yepe3 3 roguHu,
Ha ons3i ¥ o6bpobneHoMy aepeBi TPMMAETbCA Ao 2 Aib,
Ha ckNi — fo 4 pi6, a Ha nnacTuky — Ao 7. Ha 30BHIiWHINi no-
BEPXHi MeJMYHUX MacoK 36epiraeTbcs Ao 7 Aib, Wo BKasye
Ha HeobXiAHICTb iX peTenbHOI ae3iHdekL;ii.

3a pe3ynbTaTaMu LOCAIAXKEHD KiIbKOX HAYKOBUX LEHTPIB
CLUA, Bipyc MOXe 3anMLIaTMCS XXUTTE3AATHUM Yy MOBITPI Npo-
TATOM 3 rOAMH, Ha MifHiM NOBEPXHi — [0 4 FOAMH, HA KapTOHI —
24 rofMHM, Ha NNACTMKY M HEPXKaBiMHIM cTani — po 2-3 fib. Bipyc
3HUILYETHLCA Ae3iHPeKTaHTaMK, TaKUMU K NepeKkUc BOLHIO
Ta NpenapaTamu, Wo MiCTATb XJI0p, 30KpeMa LioKCUA, XN0pY.

Y kniHiyHoMy nepebiry KopoHaBipycHoi iHdeKLii, KoTpa
cynpoBoaxyeTtbes TITPC, BuainsatoTs Tpu dasm [2]. Paza | (npo-
L POManbHUI Nepion) XxapakTepU3yETLCS rapsyKoto, Mianrisamu,
cnabkicTio, ronoBHMM b6onem, TpuBae 3-7 aib. PecnipaTopHi
CMMNTOMM HA NMOYATKY 3aXBOPHBAHHS BMPAXEHi MOMIipHO.
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K npaBuno, Ha 2-7-M feHb 3'9BNSETLCSA HEMNPOLYKTUBHUN
Kawenb. OcobnueicTio TTPC € BiACYTHICTb UXaHHA Ta PUHITY
B OiNbWIOCTi XBOPUX.

@asza Il (yepes 3-7 gHiB nicng noyatky xsopobwu) 3ae-
6inbWOro xapakTepu3y€eTbCsa HAPOCTAHHAM pecnipaTop-
HOi CMMMTOMATUKU: MOCUNKOETLCS KallenNb, 3’ABNSETbCS
3aMLWKa, HApPOCTAE rinokceMis. HoBuI Nik NigBULLEHHS
TeMnepaTtypu cnocTepiraetbcs y 85 % xBopux y cepep-
HboMy Yepe3 8-9 nib nicng nepwux KNiHIYHMX Npos-
BiB 3aXBOPIOBAHHS, NPOrpecyBaHHA PEHTIEHONOTIYHUX
o03Hak - y 80 % xBopux y cepeAHbOMY Ha 7-8-i1 AeHb.
Ha 10-15-Ty o6y nicng nosBu nepwmx CMMNTOMIB 3aXBO-
pIOBaHHS CNOCTEPIraloTbCs CEPOKOHBEPCIS T 3MEHLIEHHS
BipYCHOr0 HaBaHTaXeHH$s B KPOBi.

MpnbnusHo y 20 % ocib 3axBOprOBaHHA NepexoanTb
y Il dasy 3 po3sutkom MPAC i HEOOXiAHICTIO LWUTYYHOI BEHTUNIS-
Lii nereHb. Y AesKnxX XBOPUX MOXYTb NPOSIBNSTUCS BUPAXKEHA
niMdoneHis, HO30KOMiaIbHUIA CeNcuC i NofliopraHHa HeJoCTaT-
HicTb. MakTOpamMmu puanky po3suTky MPAC MoxyTb ByTn no-
XWUAni BiK (MoHaa 60 pokiB), XpoHiYHMI renatuT B (ocobanso
B 0Cib, gki nikysanucsa namisyamHom; p=0,001). Bnameom oc-
TaHHbLOro dakTopa BiNbLWICTb AOCNIAHMKIB MOSICHIOKTb BUCOKY
netaneHictb Big TTPCy nepiop enigemint SARS i MERS y 2002-
2003 1a 2012 pp. cepepn xBopux Ha NiBAHI KuTato, fie WMpoko
pO3MOBCIOAXEHUI XPOHiIYHMI renatut B [2].

Huxuye HaBeseHO NOKA3HWMKM YACTOTU Pi3HUX CUMMTO-
MiB COVID-19 Ha npuknagi aHanisy KniHiyHoro nepebiry uiei
iHpekuii B 99 nauieHTiB B ofHiN i3 kninik Kutato (Chen N.,
Zhou M., Dong X. et al. Lancet. 2020):

e IMxoMaHka (83 %), kawenb (82 %), 3aamwuka (32 %), 6inb
y M'a3ax (11 %), cnnyTaHicTb cBigomocTi (9 %), ronoBHUi 6inb
(8 %), 6inb y ropni (5 %), puHopes (4 %), 6inb y rpyasx (2 %),
niapes (2 %), HypoTa Ta 6ntoBaHHA (1 %);

¢ ABO6IYHA MHEBMOHIS (75 %), MHOXMHHI MPOSIBK 33 TUMOM
CMMNTOMY «MaToBOro cknax» (14 %), nHeemoTopakc (1 %);

« MPOC (17 %), cepen Hux 11 nauienTis (11 %) 3a kOPOTKMI
MPOMIXOK Yacy MOMepM Bif, MONIOPraHHOT HeAOCTATHOCTI.

3a iHwuMu paHumu (Wei-jie G. et al. medRxiv Preprint.
doi: https://doi.org/10.1101/2020.02.06.20020974), nig, yac
aHanisy ictopint xeopob norag 1000 nauieHTiB miapes cnocte-
piranacs B pasi nerkoro nepebiry xsopobw B 3,3 % BMNaakis,
Taxkoro - B 5,5 %.

Ha nigcTasi aHanisy 72 314 sunapkis COVID-19 y Kutai
(nipTBEPAXKEHMX, Nif03PHOBAHMX | 6€3CMMNTOMHMX), 3a Aa-
HuMK kntancbkoro CCDC (Chinese Journal of Epidemiology,
2020), 80,9 % Bunapkis iHdekuii 6ynm nerkumm (3 rpuno-
NoAibHMMM CUMNTOMAMM), MALLIEHTM MOTNIM OAYXKaTH B LO-
MallHix yMoBax; 13,8 % — TAXKMMU (MHEBMOHIs Ta 33AMLLKA);
4,7 % — KpUTUYHUMU (AMXaNbHA M NONiOpraHHa HeAoCTaTHICTb,
CeNTUYHUIA WOK); NPUBIM3HO Y 2 % NaLi€HTIB 3aXBOPHOBAHHS
Mano neTanbHUI HACNiLOK.

(akTopaMu pu3mKy TSKKOro nepebiry xeopobu Ta netanb-
HOCTi € MOXM/IWI BiK, CEpLEBO-CYANHHI 3aXBOPIOBaHHS, aiaber,
XPOHiYHi 3aXBOPIOBAHHS OPraHiB AMxaHHs, rinepteHsia. Cepep,
LiTel 3aXBOPHOBAHHS CNOCTEPIraeTbCs piglue.

3a BAHWMM SANOHCbKMX YYeHUX, Yy 0Cib, aKi nepexsopinu
Ha COVID-19 6e3 cnMnTOMIB, TaKOX BUSBIIEHO YPaXXeHHS Ne-
reHb. Tak, y 76 3i 104 ocib, sKi iHpikyBanucs KopoHaBipycoM
Ha Kpyi3HoMy naiHepi Diamond Princess, xBopo6a mMana 6es-
cuMnToMHMiA nepebir. OgHak y 41 3 TakuMxX NaLieHTIB y nereHsx
6yNno BMUABNEHO 3MiHM, WO MalOTb Ha3By «edeKT MaTOBOro

DOI:10.32902/2663-0338-2020-2-11-20

14 | 2-2020

ckna». Ycboro Ha cyaHi nepebyBanu 3,7 TMCAYi nacaxwupis.
COVID-19 6yno BuseneHo B 705 ocib. MNowwnptoBayem iHpeKLii
ctaB 80-piuHunit xutenb Kutato.

[leski aBTOpM 3a3HavaloThb, WO He B YCiX MaLIEHTIB, SKi
oayxanu, BupobnatTbca aHTuTina o SARS-CoV-2. Y nopen
CTapLIOro BiKy aHTUTINA POPMYIOTbCS B BiNbWii KiIbKOCTI.
Yueni 3 ®ypnaHbebkoro yHiBepcuteTy (KHP) BusiBuAK, wo B ge-
AKMX 0cib, aki nepexsopinu Ha COVID-19, He BUpobnstOTHCS
aHTUTING Ao Bipycy (mosigomneHHsa Naked Science).

Y XoL4i BoCniaXeHHS BYEHi NpoaHanizyBanu 3pasku KpoBi
175 nauienTi, gki 6ynu Bunucaxi 3 LWaHxakcbkoro rpomas-
CbKOTr0 MeAMYHOro LeHTpy nicng nikyesaHnHga sig COVID-19.
Y TpeTUHU 3 HUX Yy KPOBi BUSBNIEHO HECNOAIBAHO HU3bKUN
piBeHb aHTUTIN Ao Bipycy. Y 10 nauieHTiB aHTUTIN He Byno
30BCiM, NP LbOMY HAa[BMCOKMI TUTP iMyHOrNobyniHiB cnocTe-
piraBcs nuwe y 2 obcTexeHux. BuaBunocs Takox, Lo piBeHb
aHTuTin po SARS-CoV-2 36inbluyeTbes 3 BikoM. B ocib, gki oay-
»anu, Bikom 60-85 pokiB aHTUTIN y KpoBi Byno BTpuyi Binblue,
HiXK y nauienHTiB BikoM 15-39 pokiB. bansbko 30 % nauieHTiB
He 3MOTN PO3BUHYTH BUCOKI TUTPU HEMTpani3yBasbHUX aH-
mTin nicna COVID-19. MpoTe TpUBaNiCcTb i TAXKKICTb 3aXBOPIO-
BaHHS B HUX HE BiAPi3HANMCS Bif 3arafibHOi rpynu XBOpMX.

Micns oronowenHs nanaemii COVID-19 BOO3 noctasuna
OCHOBHI CTpaTeriyHi 3aBAaHHS, WO NOTPebyTb BUPILLEHHS
HaMBAMXKUMM YaCOoM:

* AaKTUBHO BUABNATU BUMNALKU cepen 6/1M3bKMX KOHTAKTIB
i MeaMUYHMX NpaLiBHUKIB, 3ano6iraTv NofanbLOMY MiXKHApOa-
HOMY MOLUMPEHHIO BipycCy;

* BUSIBNIATY 1 i30/110BATU NALLIEHTIB IKOMOra paHille, BKJI0-
YaKuM HafaHHS ONTUMI30BaHOI LONOMOTY;

* BUABNIATM HEBILOMI paHille GakTH WOoAO0 KMAiIHIYHOrO
nepebiry, MexaHi3miB i akTopiB nepenauvi 36yaHuka iHdex-
Lii, po3pobnaTv MeToam NikyBaHHS Ta NPUCKOPUTU PO3BUTOK
LiarHOCTMKM, Tepanii Ta BakLMH;

* 0OMEeXuUTM Nepepavy Bipycy Big NHOANHM A0 NOLMHMK;

 MPUCKOPUTU AOCIAXKEHHS 3 BUBYEHHS HOBOrO KOpOHa-
Bipycy.

Ons piarHocTukm COVID-19 3acTocoByOTb KOMNAEKCHE
obcTexeHHs. MNpu LboMy 060B’I3KOBO BPaXOBYOTb aHaMHe3
(y TOMy unchi enigemMionoriyHnii) i TMNOBY KNiHIYHY KapTUHY:
CUHAPOM AMXaNbHOI HEeAOCTAaTHOCTI, rinokceMmia (caTypauia
K1cHI0 <90 %), reMoAMHAMIYHI NOPYLIEHHS, CUHLPOM noniop-
raHHOI He,OCTATHOCTI, FeMaTONOTNIYHI MOPYLIEHHS, pe3yNbTaTu
nonimMepasHoi naxutorosoi peakuii (MJ1P).

OTxe, piarHocTmka COVID-19 BkNtoYaE KOMMNEKCHY OLLiHKY
enifemMionoriyHnX faHuX, KNiHIYHMX CUMNTOMIB, pe3ynbTaTiB
NabopaToOpHUX | PEHTTEHONONIYHMX METOAIB AOCIAKEHHS.
CneumdiyHmm MeToAOM AiarHoCTMKKM € MJ1P 3i 3BOpPOTHOHO
TpaHckpunuieto (3T-MJIP). HaBiTb koM peHTreHonoriyHe no-
cnipxeHHs (kommn'totepHa Tomorpadis (KT) abo peHTreHorpa-
dig) opraHis rpyaHoi kniTkn (OIK) matoTb 03HaKu BipyCHOI
nHeBMOHii, noTpibHa Bepudikauis COVID-19 wnsxom npose-
fLeHHs nabopatopHux TectiB 3T-MNJIP, a Takox BiANOBIAHICTb
KNiHIYHUM | NabopaTOPHMM MOKa3HMKaM.

[lo cyvacHux MeTopiB Bizyanisauii, WO MOXYTb 3aCTOCO-
BYBAaTWUCS B AiarHOCTULL T3 MOHITOPUHIY MHEBMOHIi BipyCHOI
eTtionorii npu COVID-19, HanexaTb: peHTreHorpadisa OrK, KT
OrK, yneTpa3BykoBe gocnimxeHHs (Y3/).

OdiuirtHe oronowwerHs BOO3 naHaeMii BNAMHYNO Ha Te, SiK Me-
[MYHI 3aK1aaM 3aCTOCOBYOTb METOAM BiyanisaLlii B yCbOMY CBITi,
Wo6u rapaHTyBaTH 6e3mneky NaLieHTIB i MPAKTUKYOUMX JliKapis

INFUSION & CHEMOTHERAPY



I ornApoBA CTATTA

i MiHIMi3yBaTW pu3mMKK, MOB'A3aHi 3 Nnepenayeto iHdekLii. Y 38'a3Ky
3 UMM Byno po3pobneHo fokyMeHT npo no3uuito WFUMB: «fk
BMKOHATK 6e3neuHe Y3 /] Ta 3He3apaxyBaTu 061aiHaHHS B KOH-
TekcTi COVID-19» [40]. IcHye TakoX AeKifbKa HaLioHaNbHUX
i MbKHAapOAHMX peKoMeHAALiM WOA0 3araibHUX NPOQINAKTUYHMX
3ax0LiB i3 MeTO 3anobiraHHs iHdEeKLIT Mg Yac BUKOHAHHS PEHT-
reHonoriyHux mMeTopaiB pocnipxeHHs 1 Y3/ (ACEP, 2009; ASUM,
2014-2020; AIUM, 2018; SCOR/BMUS, 2019).

PeHTtreHorpacgia OFK 3acTocoByeTbCa B aMOynaTOpHUX
i CTauioHapHMX YMOBaX $iK YaCTMHA NporpamMmmn 06CTeXEHHS
npu Nifo3pi Ha KOPOHaBIpYCHY iHdekLito. O6CTeXeHHS BUKO-
HYETbCS B NepeaHii npamiii i 6okoBii npoekuisax. [1o 0CHOBHMX
PEeHTreHONorYHNX NPOSBIB BipyCHOI MHEBMOHIi, B TOMY YMCi
COVID-19, nanexarb [5, 22]: YACNEHHI YLWiNbHEHHS 3@ TUNOM
«MaTOBOr0 CKNa» OKPYyrnoi GopMU Ta PisBHOMAHITHUX PO3MIpIB,
gKi MaloTb MynbTMnobapHe nepudepuyHe un 6asanbHe pos-
TalWyBaHHS; 3NUBHI iHDINBTPATUBHI YPaXKEHHS; YLLiNbHEHHS
NlereHeBoi TKaHWHU. YpaXKeHHS MatoTb ABOGIYHMI XapakTep
(puc. 1). O6car 3anyyeHHs CerMeHTIB NereHb y NaToaoriyHuin
NpoLec KOPente 3 TAXKICTo nepebiry 3axBoproBaHHA [22].

HeTtunosmumu gna COVID-19 € Taki peHTreHonoriyHi 03-
HaKW: OAHOOBIYHI YW iNbHEHHS NereHeBoi TKaHWHM 33 TUMOM
«MaTOBOr0 CKNa» LLeHTpaNbHOI Ta NPUKOpEeHeBOi oKanisauii,
nneBpanbHUI BUNIT, iIHINbTpaLig, KaBiTauis, nimbaseHonaris.
3a HasBHOCTI PEHTreHONOrYHUX 03HAK, SIKi MOXYTb CBIAYUTH
Ha kopuctb COVID-19, nauieHTy nokasaHo 0bCTeXEHHS Me-
Tonom KT OFK [4].

Y3[, nereHb Moxe nNpoBoAnUTUCS 6ing Nixkka XBoporo, nepe-
Ba)XKHO B YMOBAX BiAAiNIeHHSs iIHTEHCUBHOI Tepanii Ta peaHiMauii
[7-9]. 3Minn B nerenax y pasi COVID-19 matoTb cneundiyHi
nposisu npu Y3/, 9ki MOXyTb OyTU BUKOPUCTAHI ANS BU3HA-
YeHH$ TaKTUKM BeAeHHs XxBopmx [31, 33]. Ha nouaTkoBil cTaaji

Puc. 1. PeHtreHorpadis B nepegHin npsamin npoekuii
xBopoi Ha COVID-19. [1eo6ivHe po3TaLlyBaHHSA 3ananbHUX
3MiH (YMCNEHHI YLWiNbHEHHS 33 TUMOM KMAaTOBOrO CKIa»
0oKpyrnoi ¢opMu Ta pi3HOMaHITHUX PO3MIpiB, SKi MalTb
nepudepuyHe Y 6asanbHe po3TallyBaHHS)
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3anaNeHHs XapakTepPHUM € YTBOPEHHS B-niHii — BepTUKanbHMX
rinepexoreHHMX NiHii (@pTedakTiB), AKi pO3TaLIOBYOTLHCS Bif
nnespu foHu3y. JIiHii pyxalTbCs pa3oM i3 AUXaHHAM i He 3u-
BatoTbCs Mixk coboto. Mpu COVID-19 cepeHbOi TSXKKOCTI YNCNO
B-niHin 36inbLWyeTbCS, NepeBaXKHO B 6a3anbHUX Bigginax nereHb
[5]- Y pas3i nporpecyBaHHS npouecy BifbyBaETbCS 36iNblUEHHS
ix uncna. JliHii noYnHaoTb 31MBaTUCS. 33 MO3UTUBHOI AMHAMIKK
YMCNO NiHIN 3MeHLWYeTbCs. [pu TKKOMY nepebiry BindyBaeTbCs
KOHCONIAALig nereHb (3HWXKEHHN NOBITPAHOCTI IereHeBoi TKa-
HWHM), LLLO KpaLLe Bi3yani3yeTbCs B 3aiHbOOIYHMX Bipainax [33].

OTxe, B CTaUiOHAapHMX YMOBax peHTreHorpadia i1 Y3/
pPEKOMEHAYIOTbCS L0 BUKOPUCTAHHS B NALIEHTIB Y KPUTHY-
HOMY CTaHi, KOTpi nepebyBaloTb Y BifAiNeHHAX iHTEHCUMBHOI
Tepanii Ta peaHimalliii, 33 HEMOX/IMBOCTI iX TPAHCNOPTYBAHHA
[20, 21]. Y Taknx BMNagKax BUKOHYIOTb peHTreHorpadito OrK
nepecyBHUM PEHTreHiBCbKMM anapaToMm, a Y3/l 3acToCcoByTb
SK LOLATKOBUI MeTOA AN MOHITOPUHIY MAaTONOriYHMX 3MiH
y cybnneBpanbHuX BiAAinax nereHb i 32 HagBHOCTI PiAMHU
B MJ1€BPASIbHUX MOPOXHUHAX.

KT € HaliHbopMaTMBHIWMM 3i BCiX MeTOLiB Bi3yanisa-
uii 3ananeHHs B nereHax. Lle meton xapakTepu3yeTbcs
BMCOKOK YYTAMBICTIO Ta CNeun@ivyHicTio Npu giarHocTumui
COVID-19 [4, 22].

3Baxatoun Ha Te wo npu COVID-19 nabopaTopHi aiar-
HOCTUYHI TECTM He 3aBXAM MO3UTUBHI, a8 HANYACTIWUMMU
N HaWNTAXKUYUMU YCKNAAHEHHSAM € BipyCHa NHEBMOHIA
Ta N'PAC, aktyansHocTi HabyBae nposeneHHs KT OTK Ta Bu-
3HAYEeHHS PEHTreHONOriYHUX KpUTEpIiiB 3ananbHUX 3MiH
npu COVID-19, wo aae 3Mory BUAINUTM XBOPMX i3 NiL0O3POI0
Ha Lie 3axBoptoBaHH4 [5, 22].

Takumu Tunosumu KT-kputepismu, 3a LaHUMKM 6araTbox
aBTOpIB, €:

e 0BOGIYHE PO3TALIYBAHHSA 3anNanbHUX 3MiH (MYNbMOHIT),
nepeBaXHO HMXKHbOYACTKOBE, NnepudepnyHe Ta NepuBacky-
napHe (puc. 2, 3);

W1400 / G-400
Kv: 10

Puc. 2. [1Bo6iyHe po3TallyBaHHS 3ananbHUX 3MiH (Nynb-
MOHIT), NEPEeBaXHO HMXHbOYACTKOBE, NepudepuyHe
Ta NepuBackynsapHe
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W1400 / G-400
- AN Position: HFS

-138.5 5T 1.3mm

Puc. 3. [1B06i4He po3TallyBaHHS 3ananbHUX 3MiH: nepu-
BacKynapHa iHdinbTpaLia Ta KoHconigauis

W1400 / C-400
KV: 110

8T 1.5mm tZoom factor: x0.99

Puc. 4. YncneHHi yulinbHeHHs 33 TUMOM NHEBMOHITY «Ma-
TOBOrO CKJ1a» pi3HOi hOpMM Ta po3Mmipy

® YNC/IEHHI YLWiNbHEHHS 3@ TUNOM MHEBMOHITY «MaTOBOIO
ckna» pisHoi opmu Ta po3Mmipy (puc. 4);

e PETUKYNSAPHI 3MiHM — CMMNTOM «BOpyKiBKU» (Crazy-
paving), LinsHKM KoHconigauii, nepunobynsapHi ywinbHeHHS
(puc. 5);

* NoOBITPsiHa 6poHxorpama (puc. 6);

® 33 WiNbHICTIO NATOJNOTIYHI 3MiHU € «KM'AKUMUY, LLO
He nepesuye -600 HU (puc. 7). 3a yMOBM NpUELHAHHS
H6akTepianbHOi iHDeKUii WiNbHICTb iIHPinbTpaTiB 36inbLy-
€TbCS.

[emoHcTpauis tnnoeux KT-kputepiis (puc. 2-7) Bipy-
cHoi nHeBMoOHii (COVID-19) npeactaBneHa i3 peHTreHon0-
riYHOro apXxiBy iHPEKLiMHUX BifAiNEeHb KAIHIYHUX NiKapeHb
M. Knesa.

DOI:10.32902/2663-0338-2020-2-11-20
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LATE ARTERIAL
A

———

471.5 ST: 2.0mm LATE .f-.RTFF'.I.-'-.L
1

Puc. 5. PeTukynspHi 3MiHn 3a TMNOM «6pyKiBKM» (Crazy-
paving), gKi npeacTaBneHi AiNgHKaMW KOHconigauii
Ta NepmMnobynspHOro yLlinbHEHHS

CHEST
Position: HFS

Shce pos: -1046.9 ST 1.0mm

Puc. 6. MNosiTpsiHa 6poHxorpama (B HWXHIM YacTui 3niBa
BM3HAYaKTbCS NPOCBITM HPOHXIB Ha TN KMAaTOBOr0 CKa»)

Cragpism po3BuTKy BipycHoi nHeBMoHii (COVID-19) Biano-
BigatoTb Taki KT-o3Haku [4, 5, 22]:

e paHHs cTagis (0-4-ta o6a) - CUMNTOM «MaTOBOrO CKNa,
NIOKaNbHi PETUKYNSPHI 3MiHW Ha TNi «MaTOBOro CKAa», WO Ai-
CTano HasBy «bpyKiBKM» (crazy-paving);

* CTafia nporpecyBaHHs (5-8-ta £06a) — 36iNbLUEHHS pO3-
NMOBCIOAKEHOCTi BULLEHABEAEHUX CUMMNTOMIB, MOSBA BOTHMLL,
KOHCoNiaauii;

e po3nan (10-13-ta pob6a) - KoHconifauis, nepunobynapHi
YLWiNbHEHHS;
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W1400 / G-400 CHEST
KV: 1

1011.7 ST 1.0mm

Puc. 7. WinbHicTb «MaToOBOro ckfa» CTaHOBUTb
6nm3bko -600 HU

* DO3CMOKTYBaHHS (MoHag 14 ni6) — yacTkoBe 4M MoBHe
PO3CMOKTYBaHHS.

TaxkicTb nHeBMOHIT npu COVID-19 BcTaHOBAOWTL WS-
XOM OLiHKM CUMMTOMIB, aHaNi3y 3arafbHOKAiIHIYHUX, Nabo-
PaTOPHMUX i PEHTFEHONONYHMX AAHMX. 33 LAHWMM POCIMCbKUX
yyeHux [5], TKKOCTI KNiHiYHOro nepebiry BipyCHOI MHEBMOHI|
(COVID-19) BipnosiaatoTb Taki KT-kputepii:

e flerkuii nepebir — He BinbL K TPM BOTHULLA YLLLISIBHEHHSA
3a TMMOM «MaTOBOrO CKNay» AiaMeTpoM LWoHanbinbLe 3 cM;

e CepefHil/TaXKMI Nnepebir — NoHaL TPY BOTHMLLA YLLiNb-
HeHH$ 32 TMMOM «MaTOBOrO CKNa» AiaMeTPOM LWoHabinbLe
3 cM abo yuWinbHEHHS nereHeBOi TKAHMHU 33 TUMOM «MaTo-
BOrO CKJIa» B MOEOHAHHI 3 BOrHULLAMM KOHCOMidaL,ii;

DOI:10.32902/2663-0338-2020-2-11-20
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* TSXKKMI nepebir — oudysHe ylWwinbHEHHS NereHeBoi
TKQHWMHU 33 TUMOM KMaTOBOrO CKMa» Ta KOHconigauii B no-
€HaHHI 3 pETUKYNSAPHUMU 3MiHAMMU.

[loBeneHo, WO THKKICTb ypaXKeHHs nereHb 3a ganumm KT
KOPEJIE 3 TKKICTIO 3aXBOPIOBaHHA. Llet meTon nonsrae
B MifpaxyHKY BiACOTKIB 3a/y4YeHHS B NATONOMYHMI npoLec
KOXHOI 3 M’aTU YacTokK nereHb: <5, 5-25, 26-49, 50-75, >75 %.
3aranbHuit 6an 3a KT € cyMoto iHAMBIAYaNbHUX NMOKA3HMKIB
YaCTKM nereHi Ta Moxe ctaHosutu Big 0 mo 25, konu Bci
5 vacTok 3anyuyeni 6inbw Hix Ha 75 %. BiacoTok ypaxkeHHs
iereHb Moxe OyTU pO3pPaxOBaHMUI WNIXOM MHOXEHHS 3a-
ranoHoro 6ana Ha 4.

3a paHumu baratbox aBTopiB, KT OFK pekoMeHAo-
BaHO BMKOHYBATH B aMOynaTOpHMX yMOBAX Yy NaLi€EHTIB
i3 nigo3poto Ha COVID-19 i B cTauioHapHUX yMOBax A
LiarHOCTUKU, AndeEPEHLIMHOT fiarHOCTUKM M OLIHKK AM-
HaMiKyM NaTONONiYHUX 3MiH y nereHax (y TOMy uyucni gng
KOHTpONt0 eeKTUBHOCTI NiKyBaHHS, OLiHKM FTOTOBHOCTI
nawuieHTa 40 BUMUCKMK).

Y cTauioHapHMX yMOBax y MaWi€eHTIB i3 Nigo3poto
Ha COVID-19 a6o sepudikoBaHuM piarHo3zoM KT pekomeH-
[LOBAaHO NpPOBOAMTU: B A€Hb rocmitanisauii (9K noyaTtkose
06CTeXEeHHS); NOBTOPHO Yepe3 2-3 006U Npu AOCATHEHHI
HeobxigHOro TepaneBTUYHOro edekTy; Yepes 5-7 Ai6 ana
OLHKM AMHaMiKK naTonoriyHoro npouecy [4, 5].

OTXe, NpOBeAEHUIA aHani3 Cy4yacHUX MeTOAIB Bidyanisa-
Lii nokasas, WwWo KT € 06’eKTUBHUM i HaWiHOOPMATUBHILLNM
MEeTOAO0M AOCNIAXEHHS B AiarHOCTULI BipyCHOT MHEBMOHii
npu COVID-19.

BucHoBKkM

1. MpoBeneHU aHani3 niTepaTypHUX AKepen faB 3MOry
BWUAINIMTM OCHOBHI MeTOAM Bi3yanisaLii B AiarHOCTHLI Heroc-
niTanbHOi MHeBMOHIi BipycHoi eTionorii (COVID-19) i peko-
MeHAaLii A0 X 3aCTOCYyBaHHS.

2. Bu3HayeHo TMNOBI KpuTepii AiarHOCTUKM 3anaNbHUX
3MiH OlK BipycHoi eTionorii (COVID-19) 3a nanumm KT.

3. KT € 06’eKTMBHMM i HaliHOOpPMaTUBHIWMM METOAOM
DOCNiAXEHHS B AiarHocTuui BipycHoi nHeBMoHii COVID-19.
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IndysiiiHa Tepania aHadiNnakTUUHOro WOKY

M.L. l'ymeniok?, I.J1. FTymeniok! 2, C.T. Onimax!

1. Y «HauioHanbHUi iHCTUTYT GTM3iaTpii i nynbmMoHonorii im. @.I. fHoBcbkoro HAMH YkpaiHu», M. Kuis
2. HauioHanbHa MeguyHa akagemia nicnaaunaoMHoi ocsitu im. MN.J1. Wynwuka, M. Kunis

KoudnikT inTepecis: BiaCyTHIN

PE3HKOME. AHadinakTUYHUA WOK — Le aHadinakcig 3 03HaKaMn KPUTUYHOT OpraHHoi rinonepdysii, O 3arpoXye XUTTHO
xBoporo. [ns aHadinakTMYHOro WOKY NpUTAMaHHi pUCK K NePepo3noAinbHOro (AMCTpUBbYTUBHOrO), TaK i FiNOBONEMIYHOTO
WoKy. MNepepo3nofinNbHMA WOK NPU3BOAMTbL A0 NEPEMILLEHHS PiAMHU 3 KANiNsApiB Y HABKOMMULUHI TKAHWHM, WO CYNPOBOAXKYETLCS
HeafekBaTHO nepdy3ieto TKaHMH. LLBnake po3nisHaBaHHs aHadinakcii, BBeAeHHS eniHedpUHY Ta 3aMilLeHHS BHYTPILUHbOCY-
OVHHOI PiAMHM € KNTOYOBMMKU HAKTOpPaMM YCNIWHOMO pe3ynbTaTy NiKyBaHHS Li€i NoTeHuiiHo daTanbHoi nogii. OCHOBHMUM
MPUHLMNOM, SKUM CNif, KepyBaTUCS NPU NpoBeAeHH! iHdy3iliHOT Tepanii aHadinakTUYHOro WOKY, € NPUHLMN MaNo06’eEMHOT
iHdy3inHoi Tepanii (small volume resuscitation — SVR), o 3acHoBaHa Hacamnepes, Ha Nepepo3noAiNi eHA0reHHOI pianHU
6e3 HeoOXiaHOCTI BBEEHHS 3HAaYHMX 00’'EMIB €K30reHHMUX po3unHiB. [inepocMonsapHi npenapaTu, KOTPi BUKOPUCTOBYHOTLCS
nns npoepeHHs SVR, 3abe3nevyioTb MOBEPHEHHS PiAMHU 3 MDKKNITUHHOIO NPOCTOPY B CyAUHHe pycno. MepeMilieHHs pi-
[VHU 3 MiIXKKTITUHHOTO CEeKTOPa [0 BHYTPIiLIHbOCYAUHHOIO 3yMOB/IHOE 36inbLlUeHHS 06’EMY LIMPKYNIOY0I KPOBI, HOpMani3aLito
Mikpoumpkynauii Ta nepdysii TkaHuH. To6To SVR 3abe3neuye NpoTULLIOKOBUI edeKT 3aBASAKM Pi3KOMY 36iNbLUEHHI0 BHYTPILL-
HbOCYAMHHOrO 06’€My KPOBI, @ 3MEHLLEHHS HAaBPAKIB CNPUSE MOKPALLEHHIO MiKpOLMPKyNALii Ta nepdysii TkKaHWH, HopMmanisadii
BOAHO-€/IEKTPONITHOroO 6anaHcy. IHPy3iriHa Tepanis aHadiNakTUYHOrO LWOKY NPOBOAMUTLCS KPUCTANO0IAHUMM PO3YMHAMM [0 re-
MOAMHAMIYHOI cTabinizauii. Bubip gonyctummx npenapatis gns iHdy3ii Bapitoe cepen npocTux i 36anaHCOBaHMX CONTbOBUX
pO34MHIB, NpenapaTiB Ha OCHOBI 6araTOaTOMHUX CNMPTIB 3 OMNAAY Ha iHAMBIAYaNbHY peakLito NauieHTa Ha 06’EMHY iHDY3it0.

KJ/ZTIOYO0BI C/I0BA: aHadinakcia, wok, iHbysig.

Anaphylactic shock infusion therapy

M.l. Gumeniuk?, G.L. Gumeniuk® 2, S.G. Opimakh*

1. National Institute of Phthisiology and Pulmonology named after F.G. Yanovsky NAMS of Ukraine, Kyiv
2. National Medical Academy of Postgraduate Education named after P.L. Shupyk, Kyiv

Conflict of interest: none

ABSTRACT. Anaphylactic shock is anaphylaxis with signs of critical organ hypoperfusion that threatens the patient’s life.
For anaphylactic shock, the features of both distributive and hypovolemic shock are inherent. Distributive shock leads to
the movement of fluid from the capillaries into the surrounding tissue, accompanied by inadequate perfusion of the tissues.
The rapid recognition of anaphylaxis, the administration of epinephrine and the replacement of intravascular fluid are key
factors in the successful outcome of the treatment of this potentially fatal event. The main principle that should be followed
when carrying out infusion therapy of anaphylactic shock is the principle of small volume resuscitation (SVR), based primarily
on the redistribution of endogenous fluid without the need for significant volumes of exogenous solutions. Hyperosmolar
solutions used for SVR infusion therapy provide fluid return from the intercellular space to the vascular bed. The movement
of fluid from the intercellular sector to the intravascular volume leads to an increase in the volume of circulating blood,
contributes to the normalization of microcirculation and perfusion of tissues. SVR leads to an anti-shock effect due to a sharp
increase in the intravascular volume of blood, and a decrease in edema improves microcirculation and perfusion of tissues
and normalizes the water-electrolyte balance. Infusion therapy for anaphylactic shock is carried out by crystalloid solutions
till hemodynamic stabilization. The choice of acceptable preparations for infusion varies among simple and balanced saline
solutions, preparations based on polyhydric alcohols, taking into account the individual reaction of the patient to volume
infusion.

KEY WORDS: anaphylaxis, shock, infusion.

DOI:10.32902/2663-0338-2020-2-21-27

INFUSION & CHEMOTHERAPY 2-2020 | 21



I OrnAAQOBA CTATTA
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KOII¢IIMKT UHTepecoB: OTCYTCTBYeT

PE3IOME. AHadmnakTUUECKMI WOK — 3TO aHaUNAKCMSA C MPU3HAKAMU KPUTUYECKOWM OpraHHOM runonepdysunu, yrpoxarowias
XW3HM 6onbHOro. [1ng aHadbuNaKTMYECKOro WokKa NPUCYLLM YepTbl Kak NepepacrnpeaenuTenbHoro (AUCTpubyTMBHOIO), TakK
W TMNOBONEMUYECKOTO LOKA. [epepacnpeaenuTenbHbli WOK NPUBOAMT K MEPEMELLEHMIO XKMAKOCTU U3 KanUNSPOB B OKpY-
atoLLMe TKaHU, YTO COMPOBOXKAAETCS HealeKBATHOM nepdy3unelt TkaHel. boicTpoe pacno3HaBaHue aHapunakcum, BBeaeHue
anuHedpUHA U 3aMeLLeHne BHYTPUCOCYAUCTOM XXUAKOCTU SBNSIOTCS KNHOUYEBbIMU GAaKTOPAMU YCMELIHOTO pe3ynbTaTa iedeHus
3TOro NoTeHUManbHO GaTanbHOro cobbiTns. OCHOBHBIM MPUHLMIOM, KOTOPbIM C/lelyeT pyKOBOACTBOBATbCS NPU NPOBEAEHUM
MHDY3MOHHOM Tepanuu aHadUNaKTUYECKOTO WOKa, ABASETCS MPUHLMMI ManoobbeMHON MHAY3MOHHOM Tepanuu (small volume
resuscitation — SVR), koTopas ocHOBaHa npex e BCero Ha nepepacnpeneneHnu SHA0reHHOM XUAKOCTM 6e3 Heo6XxoaAMMOoCTH
BBeAEeHMS 3HaUYUTeNbHbIX 0ObEMOB 3K30reHHbIX PaCcTBOPOB. [MNepocMonspHble Npenapatbl, UCMOIb3yeMble AN MPOBEeAEHUS
SVR, obecneunBaoT BO3BPAT XMAKOCTU U3 MEXKIETOYHOrO MPOCTPAHCTBA B COCYAMUCTOE pychio. [epemelleHne XnaKoctTm
M3 MEXKJIETOYHOrO CEKTOPA BO BHYTPUCOCYAUCTbIN NPUBOAUT K YBEIMUYEHMIO 0ObeMa LMPKYIMPYIOLLEN KPOBU, HOPMaM3aLmm
MUKpoLMpKynauum u nepdysum TkaHen. To ecTb SVR okasbiBaeT NpOTUBOLIOKOBLIN 3ddeKT 61arofaps pe3komy yBenmyeHuo
BHYTPMCOCYAMCTOr0 06bEMA KPOBMU, @ YMEHbLLIEHME OTEKOB CNOCOBCTBYET YNYULEHNI0 MUKPOLMPKYNALMKU U Nepdy3un TKaHeNn,
HOPManu3auuu BOAHO-3NEKTPONMTHOro 6anaHca. MHdy3MoHHag Tepanus aHa@unakTMYeCKoro WokKa NpoBOAUTCS KpUcTan-
NOWAHBbIMX PacTBOpPaMM A0 reMoAMHaMUYeckon cTabunusaumu. Beilbop fonycTuMbIX NpenapatoB Ans UHQY3uUM BapbupyeT
cpeam NpocTbIX U COanaHCMPOBaHHbIX CONEBbIX PaCTBOPOB, NMPENApPATOB HA OCHOBE MHOrOATOMHbIX CMMPTOB C YY4ETOM UHAM-
BMAYaNbHOM peakLuMm naumMeHTa Ha 06beMHY0 UHDY3UHD.

K/MHOYEBBIE C/TOBA: aHadbunakcus, WOK, UHDY3us.

AHadinakTUYHMI WOK — Le aHadinakcia 3 03HakamMu Kpu-
TUYHOI opraHHoi rinonepdysii [22]. CBo€to yeproto, aHadi-
Nakcis 9Bns€ cobo 3arpo3NuBY ANK XUTTA TAXKKY dopMmy
reHepani3oBaHOi UM CUCTEMHOI peakLii rinepyyTaMBoCTi, WO
XapaKTepu3yeTbCs WBUAKUM NOYATKOM i3 Hebe3neyHnuMu ans
XXWUTTS NOPYLUEHHAMU AUXAHHS Ta KPOBOOBIry i 3a3Buyait ypa-
XKEHHSAM LWKipK Ta cIM30BMX 06010HOK. OCHOBHUMM TpUrepamm
aHadinakcii € xapyoBi NpoAyKTH, NiKapCbKi 3acobu i oTpyTa
nepeTMHYaCTOKPUIMX KoMax, a 'y 20 % BunaaKiB Tpurep ifex-
TMPiKYBaTU HeMOXIMBO [3]. CMpOrHO3yBaTH TSKKICTb peakLiii
aHadinakcii HEMOXIMBO: KOXEH BMNALOK MOXE MOTEHLIAHO
3arpoXyBaTu XUTTIO XxBoporo [28]. AHadinakcig 3anmaeTbes
OLHIEK 3 HAaWMEeHL 3anobiXXHMX MPUUYMH CMepTel, NoB’a3a-
HMX i3 Hapko3oM [12]. 3aranom A0 2 % TakMX XBOPUX TMHE
[17], i wopoky Bia aHadinakcii nommpatotb 1-5 ocib Ha 1 MaH
HaceneHHs [19], wo ctaHoBUTb 6an3bko 100 noaen WoaHs.
Llboro poky BcecBiTHil TuxAeHb aneprii — WOpivHa iHilia-
T1Ba BcecBiTHbOI opraHisauii aneprii (WAO), wo Biabynetbcs
28 yepBHA — 4 NUNHSA, NPUCBIYEHO aHAdiNaKCii B KOHTEKCTI
36epeXKeHHs XKUTTS NALEHTIB.

TpapuuiiHo aHadinakTUYHY peakLil po3rnsnarTb
K peakLito rinepyyTaMBOCTI, WO 3YMOBEHA iIMYHONOTIYHO
onocepeLKOBaHMM BUBIIbHEHHAM MefiaTOpiB 3 ONAaCUCTUX
KNniTuH i 6asodinie nig snausom IgE (ta, moxnueo, IgG),
iIMYHHMX KOMMMIeKCiB Ta/abo koMnneMeHTy. TepMiH «aHa-
dinakToigHa peakuisg» XxapakTepusye KNiHIYHO CXOXi mogii,
He onocepenkoBaHi IgE, o BMKnuKaTbCs GpakTopamu, KOTpi
CNPUYMHAIOTD PanNTOBY MAacUBHY AerpaHynsLito onacucTux
KniTvH abo 6a3odinis 3a BiACYTHOCTI iMyHOrnobyniHie. AHa-
binakToiAHI peakuii MOXyTb 6YyTH 3yMOBAEHI aKTMBALLi€
KoMnneMeHTy 6e3 GopMyBaHHS IMYHHOrO KOMMIEKCY, MPSMOI0
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AKTMBALLIEHD ONACMCTUX KNITUH i B6asodinis, WO NpM3BOAUTD
[L0 BUBINIbHEHHS riCTaMiHy, abo iHWMMK MexaHi3MaMu (Hanpwm-
KNnag, akTUBALLIE KanikpeiH-KiHIHOBOT cucTeMM). Y BENUKiN
KiNbKOCTi AoCNiaXeHb 6yno 3'9C0BaHO, WO B AeSKUX NALiEHTIB
M IMyHONOTiYHa, M HeiMyHOoNOrivYHa aHadiNaKCis MOXYTb BUHK-
KaTh ofHo4acHo [24]. YTiM, cumnTomMm aHadinakcii oAHaKoBI
He3anexHo Bifj, 3any4yeHoro MexaHismy. HewopnasHo WAO
3anponoHyBana BUNYYMTH TEPMIH «aHadiNnakToigHa peakLuiam,
a BCi eni3oauM, KNiHIYHO CX0Xi Ha onocepenkoBaHi IgE peak-
uii, Ha3uBaTK aHadinakcieto [10]. Ans KNiHILMCTIB | NaUieHTIB
BaX/IMBUM € Te, W0 aHadiNaKcis, He3anexHo Bif, MexaHi3my,
€ CepMO3HOI0 Ta MOTEHLMHO HeGEe3MeYHO AN XUTTS NOLiE,
KOTPY NOTPi6HO HerarHo nikyeaTu [6].

KniHivHi nposiBu aHadinakcii 3anexartb Bif YPaKeHHS
TOro abo iHWoro opraHa 4n cuctemu. NovyaTkoBMM NPOSBOM
aHadinakcii moxe 6yt 30MniHHA. Ockinbku aHadinakcis €
reHepanizoBaHoOK peakLi€to, TO NepeBaXKHO B NaTONONYHOMY
npoueci 3a4isHo ABi YM Binblie cucTeM, xo4a TPanaSeTbCS
YPaXeHH$ TiNbku ogHiei cuctemu. Cumntomamum aHadinakcii
MOXYTb OyTH cBepbix ry6, a3uka Ta nigHebiHH:, Habpsk ryb
i 93uKa, 6inb y XMBOTI, NOCMNEHA NepucTanbTUKa, HYAO0Ta,
6ntoBaHHS, fiapes, AMdy3Ha epuTeMa, KponuB'aHKa, CBepbix,
QHTiIOHEeBPOTMYHUIM HabpsK LWKipu, nepiopbiTanbHUi Habpsk
Ta epuTEMa, KOH'IOHKTMBAsbHA epuTeMa, C/ibo3oTeya. 3 6oky
OpraHiB AMXaHHSA MOXYTb CMOCTEPIraTUCS PUHIT, UXaHHS, 3a-
KNAAeHICTb HOCA, pUHOpes, 0BCTPYKLiS BEPXHIX AUXANbHUX
LWNAXiB YHACNIfOK aHFIOHEBPOTUYHOIO HabpsKy s3MKa, poTo-
FNOTKM UM ropTaHi; BpoHX0oCnasM, CKYTICTb Yy TPYAHIV KNITUI,
Kawenb, xpunu. CepueBo-CyaUHHUMK NPOSABAMU € HEMNPW-
TOMHICTb, FiNOTEH3is, apuTMis, rinoBONEMIYHMIA WOK, Binb
y FpYAHiv Knitui [29].
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JlikyBaHH$ aHadinakcii cTaHAapTU30BaHe HaLiOHANbHUMU
Ta MiXKHAapOAHMMM HAacTaHOBaMMU. Y NaLEHTIB 3 aHadinakciew
CNif, HeramHo OLiHUTM NPOXiIAHICTb AUXANbHUX WASXIB, QYHK-
Lii AMxaHHs, KpoBoobiry. LLBMake po3nisHaBaHHS aHadinak-
cii, BBeAeHHs eniHedpuHY Ta 3aMilLeHHS BHYTPiLUHbOCYAMNH-
HOI piAMHU € KNOYOBMMU PAKTOPaMM YCMiWHOrO pe3ynbTaTy
NiKYBaHHSA L€l NOTeHLiMHO dhaTanbHOoi nogii. MepLoto niHieo
Tepanii € BHYTPiWHbOM'A30Be BBEAEHHS eniHe@puHy. MMpu
3yMUHL Cepus Ma€ HeraiHO NPOBOAMUTUCS CEPLIEBO-NIEreHeBa
peaHiMauiga. pyra niHia nepenbavae BupganeHHs Tpurepa
(MmMOBipHMIA TpUrep aHadinakcii Mae 6yTu HeraimHo BUyYe-
HUI, AKLLO Lie MOX/IMBO) Ta BUKJIMK LONOMOrU (cnyx6a Wweuna-
KOi MeLMYHOi LOMOMOrM Yu peaHiMauiiHa 6puraaa). Ycim
nauieHTam 3 aHadinakciel cnif yBoAUTU BUCOKY KOHLLEH-
TpaLil0 KUCHIO Yepe3 Macky Ao 6-8 n/xB. BHYTpilLHbOBEHHI
pifvHu (iHdy3itHa NigTpMMKA) MOBUHHI 6YTU BBEAEHI Maui-
€EHTAM i3 cepueBO-CYAMHHOI HecTabinbHicTo. PiguHu,
Wwo cnig obupatu B LbOMY BUMAAKY, — LLe eNeKTPONITH, KOTPI
MatoTb 6yTM BBeaeHi B 6ontocax 20 mn/kr (5-10 mn/kry nepui
5-10 xBununH gopocnomy, 10 ma/kr — autuHi). Mepesary
cnif BiaAaBaTU KOMMNEKCHUM rinepoCcMONSipHUM npenapa-
TaM Ang Manoo6’eMHoi iHdy3iiHOT Tepanii (small volume
resuscitation — SVR). IHransuiiHi B,-aroHictn KopoTkoi Aii
MOXYTb ByTW A,0LATKOBO BBEAEHI AN NONErleHHS CUMNTO-
MiB 6pOHX0CMa3My B NauieHTiB 3 aHadinakcieto. TpeTsa niHis
NiKyBaHH — Lie BBeAeHHA bnokaTtopis H,- Ta H -ricTamMiHoBKX
peLenTopiB, FOKOKOPTMKOIAIB i FItOKaroHy [3, 25].

Hantaxuyoto dopMoto aHadinakcii € aHadinakTUYHUI
wok. Wok - ue Hebe3neyHi ons XUTTS LUPKYNSATOPHI po3-
nagu, KOTpi NpM3BOASATb A0 NOPYLWEHHS MiKpouMpKynauii
Ta HeAO0CTaTHbOI opraHHoi nepdysii. [pUYMHM HeaLeKkBaTHOI
nepdy3ii opraHiB pi3HOMaHITHi, ane BCi BOHM B NiACYMKY
NpU3BOAATb A0 TKAHWMHHOI rinokcii. feHepanizoBaHa TKAHMHHA
rinoKcis CNpUUYMHAE Hebe3neyHi AN XUTTS NOPYLIEHHS Me-
Taboni3My Ta 3pelTor He3BOPOTHI MOLIKOAXEHHS OpraHiB.
3aranbHOK PUCOID BCiX BUAIB LLOKY € 3HAYHA HEBIAMOBIAHICTb
Mix noTpeboto 1 3abe3neyeHHsIM KMCHIO. 3a KNiHIYHO OpieH-
TOBAHOM KNnacudikali€l iCHYE HOTUPU OCHOBHI KaTeropii
LIOKY, KOXHa 3 SIKMX MepeBaKHO MOB'A3aHa 3 OAHI€E 3 YO-
TUPbOX CUCTEM OpraHiB. [INOBONEMIYHMIA LIOK 3yMOBNEHUN
BHYTPIiWHbOCYAUHHUMM BTpaTaMu 06’EMY M NiKYETbCS 3aMi-
LWEHHAM pianHM 36anaHcoBaHMMM KpucTanoigamu. [Mepepos-
noainbHui, abo AUCTPpUBYTUBHUNM, WOK — LLe CTaH BiAHOCHOI
rinoBoneMii, Wo BMHWMKAE BHACNIAOK NATONOrIYHOrO nepe-
po3nofiny abcoNtoTHOro BHYTPilWHbOCYAMHHOIO 06’eMY W
NiKYETbCA KOMBIHALIEID Ba3OKOHCTPUKTOPIB i 3aMilLleHHAM
pifvHn. KapaioreHHW WOoK € HacNiAKOM NEPBUHHOI cepLe-
BOI AMCOYHKLIT, KOTPY CNig NiKyBaTK 3aNe€XHO Bif cuTyaLii.
Mpu 06CcTPpyKTMBHOMY LWoLi rinonepdysis BUHMKAE Yepe3
NiZABULWEHY PE3UCTEHTHICTb YHACNiAOK 6NIOKYBaHHS KPOBO-
obiry [27].

[ns aHadinakTUYHOrO WOKY NPUTAMaHHI puUcK 9K nepe-
po3noAiNnbHOro (AMCTpUBYTUBHOrO), TaK i FiMOBONEMIYHOrO
Woky. leMoauHaMivHi cMMNTOMM aHadinakcii € BTOPUHHUMM
00 Ba3oamnaTaLii Ta mMboKoi BTpAaTH BHYTPILLHbOCYAUHHOI
pianHu [10].

[epepo3noainbHuii (Ba3oannaTaLinHmi) WoK — Le CTaH,
npu SIKOMY CUCTEMHE PO3LUMPEHHS CYAMH CNPUUYMHAE 3HU-
YKEHH$ MPUTOKY KPOBi 10 MO3KY, CEpLLS Ta HUPOK, LLO NPU3BO-
[WTb [0 MOLIKOAXEHHS XMUTTEBO BaXMBUX opraHis. Mepe-
pPO3NOAINbHUI LWOK TAaKOX 3YMOB/IIOE NepPEMILLeHHS pianHU
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3 Kaningapis y HaBKONULLHI TKAHWHK, LLO CYNPOBOAXKYETLCA
HeafeKkBaTHOK nepdy3i€lo TKaHWH i we Binble ycknagHoe
KNiHIYHY KapTUHY [26].

ToXX OCHOBHWMM MPUHLMMNOM, SKMM Cij, KepyBaTUCS Npu
npoBefeHHi iHpy3iliHOT Tepanii aHadinakTUYHOrO WOKY,
€ npuHumn SVR. s Tepania 3acHoBaHa Hacamnepes Ha ne-
pepo3nogiNni eHporeHHoi pianHu 6e3 HeobxigHOCTI BBe-
LLeHHS 3HAYHMX 06’EMIB eK30reHHUX po3ymnHiB. linepocmo-
NApHi NpenapaTy, Wo BUKOPUCTOBYHOTbCS AN NPOBEAEHHS
SVR, 3abe3nevytoTb NOBEPHEHHS PiAUHU 3 MIDXKKNITUHHOTO
npoCcToOpy B CyAMHHe pycno. [TepeMilleHHS pianHU 3 MiX-
KNITUHHOrO CEKTOpa A0 BHYTPIilIHbOCYAUHHOIO 3yMOBIIIOE
36inblWweHHs 06'eMy LMPKYNIOKYOI KPOBi, HOpManisaLito
Mikpouunpkynauii Ta nepdysii TKaHUH.

HekoHTponboBaHa Bazoamnarawis, abo Basonneris, € BCto-
AUCYLIUM SBULLEM MPU BCiX 3a[aBHEHUX LIOKOBMX CTaHaXx,
BKJTHOYAKOUM CENTUYHUI, KapLiOreHHWI, reMopariyHuii Ta aHa-
dinakTMyHUM wok. Matodisionoria Basonnerii € cknagHoo
Ta BKJIOYAE MOPYLUEHHS Pi3HUX MEXAHIi3MIB Y KNITUHAX rMafaKoi
MYCKynaTypu CYAMH, TaKi K geceHcmbinisauia peuenTopis,
nos’a3aHux i3 6inkom G (appeHopeLenTopu, peLenTopu Ba-
30MnpecuHy-1, peuenTtopu aHrioteHsnHy 1 Tuny), BTOpUHHA
3ananbHa anbTepauisd, KOPTUKOCTEpPOigHA HEeLOCTATHICTb
i 36inbleHHs npoayKLuii okcuay asoty [14].

Basonneria koperyeTbCcs Ba3OKOHCTPUKTOpaMu. ToMy
afpeHaniH (eniHed®puH) Ma€ roNOBHE 3HAYEHHA B NIKYBaHHI
aHa(diNakTUYHOTO LIOKY Ta B PEKOMEH/0BaHMX A,03aX CPUSE
3BY)XEHHIO CyAMH, BpoHxoannaTauii, 36inbleHH0 cepLeBoro
BUKUAY, 3MEHLIEHHIO HabpsKy cIM30BMX 0O0NOHOK i 3HU-
XXEHHIO BUBINIbHEHHS MeaiaTopis [12]. BukopucTaHHs Basonpe-
copiB Moxe 6yTH eeKTUBHMM NMLLE 33 YMOBM afeKBaTHOIO
3aMileHHs piannn [14], ak i ang kopekuii rinoBonemii Heo6-
XiflHe iHTEHCMBHE BHYTPILUHbOBEHHE BBEAEHHS pianHu [12].
ArpecvBHe BBeAEHHS PiAMHU € KPUTUYHMM KPOKOM Y 3abe3-
MeyeHHi NPUTOKY KPOBi [0 XUTTEBO BAXAMBUX OpraHis [12].

MepLumnM KPOKOM Pa3oM i3 3aCTOCYBAHHSM Ba30OKOHCTPUK-
TopiB € npoBeneHHs SVR npenapatamu rinepocMonspHoi
Aii. 3aBASKM rinepoCMONSPHOCTI KOMNIEKCHUX Npenapartis
BMHWKAE 3BOPOTHE MEPEMILlleHHS PiAMHU 3 MDKKITUHHOrO
NpoCTOpy B CyAMHHE pycho, o 3abe3neyye NpoTULLIOKOBUI
ePeKT 3aBASAKM Pi3KOMY 306iNblUEHHI0 BHYTPILIHbOCYAUHHOIO
06’eMy KpOBI, @ 3MeHLEeHHs HabpsKiB CNpUSE NOKPALLEHHIO
MikpouuMpKynauii Ta nepdysii TKaHWMH, HoOpManisauii BoOgHO-
eNeKTpoNiTHOro 6anaHcy.

PeTpocnekTnBHUIA aHani3 BUNaaKiB aHadinakcii B ABctpanii
Ta HoBi 3enanaii BUSBMB, LLO 3aMilLeHHs piAMHM 3a3BUYal
NpOBOAMTLCA HeAO0CTaTHbLO. [opag i3 Tepanieto agpeHaniHoM,
afekBaTHa iHPY3ia pPiAMHU € BU3HAYANIbHUM KPOKOM Y NiKYy-
BaHHI rinoTeHsii. byno nokasaHo, Lo nig yac aHadinakcii Big 35
10 70 % o06'eMy KpOBi MOXe MOKMAATU CYAUHHE PYC/I0 MPOTSAroM
10-15 xBunuH. Lle noTpebye iHTEHCMBHOI Tepanii i3 3acTocy-
BaHHAM Baratopasosux 6ontocis pianHmn B 06'emi 20 ma/kr [7].

3anexHo Bifa di3nKo-XiMiYHMX BNACTMBOCTEN nNpenapaTu
Ang iHdy3iiHoI Tepanii KNacu@ikyoTb HAa TPU FPyNu: KpUCTa-
NOiAHI PO3YMHM, KONOIAHI PO3UMHM W emynbCii [2]. Ha aymky
LesKux aBTopiB, ANg iHdY3iHOI Tepanii aHadinakTUYHOro
LWOKY MOXYTb OYTW BUKOPUCTAHI KONOIAHI YM KPUCTANoigHi
po3unHu [7, 21].

MpoTaromM gecaTupiy TpUBawTb AUCKYCIii WwWoao
TOro, 44 BapTO BUKOPUCTOBYBATM KONOIAM Ta KpUCTanoiam
B Tepanii WOKY, a TakoX gKi came konoian obpatu. Konoiam
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MalTb NOABIAHY MepeBary nepep KpucTanoifgamu, agxe
CNpWSI0TH WBUALWOMY Ta NOCTIMHIWOMY 36inbleHHI0 06’eMy
nnasMu i fatTb 3MOTY WBKMAKO focsAratv ctabinisauii kpo-
BOOOIry 3aBAsKku GiNibLLOMY MifBULLEHHIO OHKOTUYHOTO TUCKY.
3a3HayeHi MeTor NiKyBaHHS reMOAMHAMIYHI KiHLEBI TOYKM
[0CAraloTbCa paHiwe 3 MeHwuUM ob’emom konoiais [15]. Ko-
noign MOXyTb 6yTH eeKTUBHILMMK Nig Yac aHadinakcii onsa
BiZLHOBNEHHS BHYTPIWHbOCYANHHOIO 00'EMY pianHM 33 BU-
HATKOM CMTYaUii, KOAM HAa MOMEHT aHadinakcii xsopomy
BBOAMBCS CUHTETUMYHMIA KONOiA. Y LbOMY BUNAAKY KONOIA €
NOTEHLIMHO NPUYMHOIO peakLii, Moro BBEAEHHS CNif Npunu-
HWUTU, @ GNAKOH YTUNI3yBaTH, WO6KU 3anobirT BUNaLKOBOMY
NOBTOPHOMY NPUELHAHHIO [7]. 3 ornsaay Ha Te Lo Npu 3acTo-
CYBaHHi OCHOBHMX NiArpyn KOMOIAHUX PO34MHIB (HEeKCTPaHiB,
npenapaTiB rigpoKCieTUAKPOXManto, NpenaparTiB XenaTuHy)
peecTpyBanucs aHadinakTUYHi peakuii, akTyalbHUMKU pO3-
YMHaMM AN9 NiKYyBaHHS aHadiNakKTUYHOro WOKY BM3HAHO
kpuctanoigu [3, 8, 11, 25, 30].

[pyna KpucTanoigHMX po3ynHiB NpeacTaBaeHa TaKMMU Nif-
rpynamu: CONbOBI PO3YMHMU, LLLO HE MiCTATb OPraHiYHMX aHIOHIB,;
CONbOBI PO3YMHM, WO MICTATb OPraHiYHi aHiOHW; BYrNeBOAM;
npenapaTty Ha OCHOBI HaraToaTOMHMX CNUPTIB; PEYOBMHMU, L0
MICTATb aMiHOrpyny; aMiHOKMCIOTK [2].

ConboBi PO34YMHM, LWLO HE MICTATb OPraHiYHMX aHIOHIB, —
Lie i30TOHIYHMI PO3UYMH HATPItO X0pKay, po3unH PiHrepa, pos-
unH PiHrepa-/lokka Ta Tpuconb [2]. ConboBoi po3unH 0,9 %
NaCl HaluacTilwe BUKOPUCTOBYOTb K PiAMHY ANS KOpeKLUii
rinosonemii. [poTe wel i30TOHIYHMI PO3UYMH MICTUTb HALULL-
KOBY KiNbKiCTb HaTpito Ta xnopy [13]. BukopucTaHHS BEUKUX
06’emis 0,9 % po3unHy NaCl Moxe npn3BOAMTHM [0 rinepxsiope-
MiYHOro MeTaboniYHOro aunL03y 3 rOCTPUM YPaXKEHHIM HUPOK
Yyepes Ba30OKOHCTPUKLIlO Ta rinonepdysito kKopu HUpok [15].
OkpiM UbOro, 3a 4aHUMKM NiTepaTypw, rinepxaopeMis nos’s3aHa
3 NOPYLWEHHAMM IMYHITETY, rinepkaniemMielo Ta NiABULEHUM
pu3snkoM cMmepTi [13, 18, 23]. Po3unH PiHrepa Mictuth xnopuan
HaTpito, Kanito, KanbLito, ane 36epirae Heponik disionoriyHoro
pO34MHY — NiABULLEHMI YMICT xnopy. Po3unH PiHrepa-Jlokka
MiCTUTb rifpokapboHaT, 3aBASKM YOMY AOCATalOTbCS 3HU-
KEHH$S KOHLEeHTpaLii xnopy Ta foAaTKoBUIA edekT — BNAUB
Ha KUCNOTHO-NY>HWUI CTaH 3i 3HMXKEHHAM CTYMNeHs aumMposy.
Tpuconb - iwe 0AMH PO3YMH, KU HE MICTUTb OpraHiYHMX
QHIOHIB, CKIAJAETLCA 3 iOHIB HATPItO, KaNito, XN0py Ta rigpo-
KapboHary [2].

ConbOoBi PO34YMHM, LWLO MICTATb OPraHiyHi aHioHwM, — ue PiH-
repa NakTart, Iuconsb, Auecons, Xnoconb, MoHoctepun [2].
Lle 36anaHcoBaHi CONbOBI PO34YMHM, KpUCTanoiau 3 obmexe-
HMM YMICTOM XJ10pY, L0 MaloTb Y CBOEMY CKNIAAi aLeTar, nakTtart
abo rnoKoHaT Ta IMITYIOTb CKNag, MO3aKNiTUHHOI pianHn [15].
Cnabki opraHiyHi KUCNOTK 34aTHi NigBULLYBaTH BydepHy eM-
HIiCTb KPOBI, LLO € NepCcneKTUBHUM ANS perynsuii KUCI0THO-
Ny>Hoi piBHoBarw [1]. LLi po34mHM MOXYTb MaTK Taki HELONIKK,
SK TiMOTOHIYHICTb ¥ YCKNAAHEHHS Yy BUINAAI rinepnaktaTemii
Ta MeTaboniyHoro ankanosy [15]. MpoTe BMKOpuUCTaHHS 36a-
NAHCOBAHMX KPUCTANOifiB MOB'3aHe 3 HMXKYOK YAaCTOTOHO ro-
CTPOro ypaxKeHHs HMPOK i cMepTi nopiHAHO 3 0,9 % po3unHom
HaTpito xnopuay [23].

KpucTanoifHi po34nHM BYrneBOAIB — PO3UYMH MHOKO3M —
He 3aCTOCOBYHTbCS B KOpeKLii rinoBofieMiyHMX CTaHIB Yepes
ix hapMakokiHeTuky. He3sBaxatwuu Ha BinbLwi po3Mipu Mo-
NeKynu NopiBHAHO 3 MONEKynaMu CoNnei rnKo3a WBUAKO
NOKWAAE CYAUHHE pYC/I0 Yepe3 BUCOKY MPOHUKHICTb CTiHKM
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Kaninspis, ii MeTaboni3m nif BNAWMBOM iHCYNiHY Ta BUBEAEHHS
HaAULLKY F0KO3U HUPKaMK [2].

KpucTtanoigm Ha ocHOBI 6araTtoaTOMHMX CNMPTIB npea-
CTaBneHi po3YMHAMKU M'ATUTOMHUX CIUPTIB (KCuniTony)
Ta WwecTnaToMHux (copbitony Ta mMaHitony) [2]. Cepen Hux
HanepeKTUBHIWKMMM B Tepanii rinoBosieMii € KOMbGiHOBaHi
po3unHu. PeocopbinakT — ue 6 % (i30TOHIYHMIM) pO34MH cop-
6iTony. Kpim wectnatomHoro cnupty, 8o cknagy 100 mn pos-
yuHy Bxoaatb 1,9 r HaTtpito nakTaTty, 0,6 r HaTpito xnopuay,
0,01 r kanbuito xnopuay, 0,03 r kanito xnopuay, 0,02 r mar-
Hito xnopwuay. Copbiton - 6e36apBHi KpucTanu CoNoAKOro
CMaKy, KOTpi o6pe po3unHAOTLCA Y BOAI. Y neviHui copbiton
CMoyYaTKy NepeTBOPIETLCA Ha PPYKTO3Y, WO Hadani nepeTBo-
PIOETHCA Ha INIOKO3Y, @ NMOTIM Ha FNiKOreH. I30TOHIUHMI pO3UmnH
copbiTony Mae gesarperaHTHy Aito # TakMM YMHOM nonin-
Wwye MikpouuMpkynsauito Ta nepdysito TkKaHuH. OKpiM Oxepena
eHeprii, copbiToN YNHUTb LiypeTUYHY Lito, MOKPALLYE NpoLecH
BCMOKTYBAHHS B KMLLEYHMKY, MAE XXOBYOTiHHMI edekT. HaTpito
NAKTaT, Ha BigMiHY Bif po34nHy 6ikapboHaTy, CMpUsE NOBiNb-
Hill Kopekuii MeTaboniyHoro aumao3sy 6es pisknx konmeaHb pH.
PeocopbinakT cTabiniye reMoanMHaMiKy, MOKPALLYE MiKpOLIU-
PKYNALIi0, MAa€E PEONOriyHi, MPOTULLIOKOBI, LEe3IHTOKCUKALLiVHI,
3aNYXXHIOBaNbHi BNacTuBoCTi [4, 5].

Bubip Tvny pianHKn Ans iHTEHCMBHOI Tepanii € CkNagHUM
pilleHHAM AN KNiHILMCTA. 32 HASBHUMU AAHUMMU, ileaNlbHOro
pO34MHY AN peaHimallii He iCHYE. |neanbHa pignHa Ans niky-
BaHHS$ LWOKY NOBMHHA MaTW MaKCMManbHO NOAIGHMI 0 No3a-
KNTUHHOI CKNag Ans nigTpUMKKU KNITUHHOTO MeTabonismy i
YHUKHEHHS AUCHYHKLIT OpraHiB, a TakoX CNpUSATH 36iNbLUEHHIO
BHYTPIiLIHbOCYAMHHOrO 06’eMy, 36epiraTv i ONTUMI3yBaTU cep-
ueBui BUKnA, [16]. Kpawum € cnoctepexxeHHs 3a peakLi€to na-
Li€HTa Ha 06’'eMHY iHDY3it0, HixXX CNifyBaHHA OAHIN pekoMeHaa-
Lii, a[iKe KOXeH NaLieHT No-pi3HOMY BiANOBIAAE HA NTIKYBaHHS.
Tepania woky Mae 6yTu cnpsamMoBaHa Ha i3ionorivHi wini
reMogmMHamiyHoi ctabinizauii [15]. Ha npuknaai centuyHoro
(Ba3oannaTauifHOro) WoKy pekoMeHA0BaHO NPOA0BXKYBaTH
iHdYy3ito pifMHK, AONOKM reMoMHaMiKa nokpalyeTbes [20].

3Bakatouu Ha B3aEMO3B'A30K «403a — eDeKT» i NoBiYHiI
edekTH, Tepanito piaMHo Ciig BBaXKaTn NoAibHOK A0 iHWoi
MeAMKaMeHTO3HOi Tepanii 3 KOHKPETHUMU NOKa3aHHAMMU
Ta 3 OrNsSAYy Ha peKoMeHAauii Wwoao TUNy Ta AO3U pPiaUHM.
3anponoHOBaHO BUAINUTU 4OTUPK OKpeMi da3um (cTagii) iH-
dysiviHOI Tepanii WoKy: peaHiMauia, onTuMisauig, ctabinisa-
uia Ta geeckanauis. TepmiHonoria o6’'emis iHPY3ii Mae Takui
BUINAL:

 6ontoC piavHK: WBKAKA iHPY3ia Ang KopekLii rinoTeHsi,
3a3BMYan BkAYAE iHDY3ito woHarnMeHwe 500 ma pianHu
NpoTAroM MakcUMyM 15 xBunuH;

e yeneHpx pianuun: 100-200 mn npotarom 5-10 xBuiuH
i3 MOBTOPHOIO OLLIHKOI AN5 onTMMi3auii nepdysii TKaHUH;

* iH(DYy3ia piaMHu: 6e3nepepBHa BHYTPillHbOBEHHA A0-
CTaBKa piAVHU ANS NiATPUMKM rOMEOoCTasy, 3aMilleHHs BTpaT
abo 3anobiraHHa TpaBMaM OpraHiB.;

* NiATPUMAHHS PiOVHU: BBELEHHSA PiAMHM NaLieHTaM, AKi
He MOXYTb 3340BOJIbHUTK CBOi NOTPE6U NepopanbHUM LNg-
XOM B 06’eMi disionoriyHnx notpeb i noTouHmx BTpat [9].

CxeMaTnyHui 38'930K da3un i 06’eMy iHPY3ii BUKNaLeHO
B Tabn.

OTxe, nikyBaHHS aHadinakTUYHOrO LWOKY NONSra€e B O4HO-
YaCHOMY NpoBefEeHHI 3aX0AiB i3 KopekLii aHadinakcii Ta Woky.
Lle npuUNMHEHHS KOHTAKTY 3 PEYOBMHOI, KOTPY MNi03PHOIOThL

INFUSION & CHEMOTHERAPY



I ornApoBA CTATTA

Tabauua. Oazu (cTagii) iHdysinHoi Tepanii woky [9]

Jeeckanauis

Crabinisauia

PeaHnimauisa OnTtumisauis
MpuHUMnK 36epexeHHs [MopaTyHOK opraHiB
P KUTTS pATY P
.. . Ontumisauis Ta nigTpumka
ini Kopekuisi wok .

. OPEKLIAILIOKY TKaHWHHOI nepadysii
TpuBanictb XBUAUHK foonHm
®deHoTMN TaKKUA HectabinbHui
, . - IHY3is i3 3acTOCyBaHHAM

06emm iHDY3Ii bontoc by crocy
YyeneHoxis piauHu

K NPUYMHY peakLii; BiLHOBIEHHS NPOXiAHOCTI BEPXHiX AU-
XaNbHUX WAAXiB; y pa3i 3yNMHKU AUXAHHS YM KPOBOOGIry —
peaHiMaLilHi 3ax04u; BBEAEHHS aApeHaniHy; Nogada KUCHIO.
IHdysirtHa Tepanis NpoBOANTLCS KPUCTANOIAHUMU PO3UMHAMM
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MigTpuMKa opraHis BinHOBneHHs opraHis
[locArHeHHs HynbOBOrO

Mobinizauis akymynboBaHoi
4M HeraTMBHOro H6anaHcy

piavHu planHu
OHi LHi-TUXKHI
CrabinbHui OpnyKaHHs

[epopanbHuii NpUItOM pignHN.
YHUKHEHHA 3aBUX
BHYTPiLUHbOBEHHMX PiAWH

MiHimManbHa nigTpuMyBanbHa
iHY3is, 9KLLO NepopanbHUii
NpUIMOM HepoCTaTHIN

[0 reMoAMHaMiuHoi cTabinizauii. Bubip nonyctuMmx posumHis
Ans iHdy3ii Bapitoe cepen NpocTux i 36aNaHCOBaHNX CONbOBUX
pO34uMHiB, NpenapaTiB Ha OCHOBI 6araT0aTOMHKUX CNMPTIB 3 Or-
NaAy Ha IHAMBIAYaNbHY PeaKLito nauieHTa Ha 06’eMHy iHdY3ito.
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HdocnipxeHHs po3noAiNy YacCTMHOK aepo30J10
iHranauiMHMX npenaparis 3a A0NOMOrolo
KacKaaHoro iMnakropa

A.B. fo6paHcbkuii’, 1.B. Fonmuwkin?, 0.B. Jlock?, A. Banaubkuif?, 0. TpowmHa®
1. HauioHanbHUn MeamyHuii yHisepcuteT iM. 0.0. boromonbus, M. Kuis

2. TOB «lOpia-®apm», M. Knis

KondnikT iHTepecis: BincyTHil

OBrPYHTYBAHHA. YcniwHa Hebynizauis € HacniAKoM BAanOro 3acTocyBaHHs Hebynaisepa Ta npenapaty, KOTpi
piBHOI MipOl0 BM3HA4YalTb AOCTYMHICTb i po3noAin Aito4oi pe4oBUHU. KinbKiCTb peyoBUHM, LOCTABNEHOI Pi3HUMMU
HebynasepHUMKU CUCTEMAMU, MOXKe pi3HUTMCA B Binblw Hix 10 pasis.

META. Jocnignt po3noain 4YaCTUHOK aepo30t0 iHransaULinHMX npenapaTiB BUpobHMuTBa «lOpig-Qapm» npu BUKO-
pucTaHHi Hebynansepa Ulaizer home.

MATEPIAJIN TA METOAMN. 3a nonomoroto imnaktTopa HoBoro nokoniHHg (Copley Scientific Limited, Benuka bputaHis)
pocnigxeHo Hebynarsep Ulaizer Home Ta iHranauinHi npenapatu (dekacaH, Jlopae rianb, HebydbntosoH, Hebytamon).
PE3Y/IbTATU TA iX OBFrOBOPEHHA. MegiaHHuit aepoanHaMiuHmii giameTp 3a Macoto (MALIM) yacTUHOK npenapaty
[exacaH ctaHoBUB 4,878 MKM, cepefHe reomeTpuyHe BigxunerHs (CMB) - 1,72. MAIM uvactuHok npenapaty Jlopae
rianb popisHioBas 3,194 mkm, CI'B - 1,556. Po3nogin kpanenb aepo3onto Ang npenapaty Hebytamon BuaBMBCS NoAi6-
HWM A0 TaKOro npenapaTiB HeB'A3KUX BOAHUX po3unHiB (MAOM - 5,363 mkmM, CI'B - 1,924). Ana HebydnoszoHy MAIM
popiBHioBaB 5,491 mkm, CI'B - 1,724,

BUCHOBKMW. 3anopykoto ycniwHoi Hebynizauii € gocTaBka iHransauiiHoro npenapaty 40 Heo6XiAHOI AiNSHKM AuXanb-
HOI CMCTeMMU, WO HanpaMy 3aeXuTb Bif napaMeTpiB aepo3oto. Po3noain yacTMHOK npenapaTis BUpobHuLTBa «HOpis-
®Mapm» npu Hebynizauii 3a gonomoroto npuctpoto Ulaizer Home po3Bonge 4ocTaBUTM NOTPiOHY KiNbKiCTb NikapCbKOi
peYvyoBMHM B HEODXIiAHI Big4iNW AMXANbHOI CUCTEMMU.

KJ/ZTIO4YOBI CJ1I0BA: Hebynaiizep, MefiaHHWIA aepoANHAMIYHMI fiaMeTp 33 Macot, KaCKafHWI iMnakTop.

Investigation of the distribution of particles of drugs
with the help of cascade impactor

D.V. Dobrianskyi!, D.V. Holyshkin?, O.V. Los?, A. Balatskyi?, 0. Troshyna?
1. National Medical University named after 0.0. Bohomolets, Kyiv

2. Yuria-Pharm LLC, Kyiv

Conflict of interest: none

BACKGROUND. Successful nebulization is a result of joint usage of nebulizer and medication, which equally define
availability and disposition of the active substance. Amount of the substance delivered by different nebulizer systems
may differ in more than 10 times.

OBJECTIVE. The aim of the study was to investigate the distribution of aerosol particles of drugs for inhalation
manufactured by «Yuria-Pharm» under conditions of usage of Ulaizer Home.

MATERIALS AND METHODS. We investigated Ulaizer Home nebulizer and medications for inhalation (Decasan,
Lorde hyal, Nebufluson, Nebutamol) with the help of new generation impactor (“Copley Scientific Limited”, Great
Britain).

RESULTS AND DISCUSSION. Mass median aerodynamic diameter (MMAD) of Decasan particles was 4.878 pm,
geometric standard deviation (GSD) - 1.72. MMAD of Lorde hyal particles was 3.194 um, GSD - 1.556. Drop distribution
for Nebutamol was alike the distribution for non-viscous aqueous solutions (MMAD - 5.363 ym, GSD - 1.924).
For Nebufluson MMAD was 5.491 ym, GSD - 1.724.

CONCLUSIONS. The delivery of the inhaled drug to the required area of the respiratory system is a key to successful
nebulization. It directly depends on the parameters of the aerosol. The distribution of particles of drugs manufactured
by «Yuria-Pharm» in case of nebulization using Ulaizer Home allows to deliver the required amount of drug to the
predefined parts of the respiratory system.

KEY WORDS: nebulizer, mass median aerodynamic diameter, cascade impactor.
DOI: 10.32902/2663-0338-2020-2-28-33
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UccnepoBanue pacnpeaesieH1a 4acTul, aspo3sona
MHFraITUWMOHHDBIX NpenaparToB NpM NOMOLLU KaCKaaAHOIro MMNakKkTopa

I.B. Lo6panckuiit, [1.B. lonbiuxun?, A.B. Jlocw?, A. Banaukwui?, A. Tpowuna’
1. HaunoHanbHbI MeanMuuHCckuii yaueepcuteT M. A.A. boromonbua, r. Kues

2. 000 «tOpus-®apmy, r. Kues
KoHdnukT HTEepecoB: oTCcyTCTBYET

OBOCHOBAHME. YcnewHaa Hebynunsauma aBnseTcs cneacTBMEM COBMECTHOrO NpuMeHeHns Hebynansepa n npena-
paTta, KOTopble B PaBHOM Mepe onpefenstT JOCTYNHOCTb M pacnpeAenieHne fencTeylowero sewectsa. Konmyectso
BeLLeCcTBa, LOCTABAEHHOr0 Pa3anMYHbIMU Hebynain3epHbIMM CUCTEMAMU, MOXKeT oTinM4aTbes B 6onee yem 10 pas.
LLEJIb. VccnepoBaTth pacnpefeneHue YacTuL, a3po30as MHIANALMOHHbIX NpenapaToB npoussoacTea «HOpis-Oapm»
C ucnonb3oBaHueM Hebynaisepa Ulaizer home.

MATEPUAJIbl U METOADI. C nomowbio uMnakTopa Hoeoro nokoneHus (Copley Scientific Limited, BenukobputaHus)
6b1n1 nccnenoBaH Hebynaisep Ulaizer Home u npenapaTsbl A9 MHrangaunoHHoro npumerenns (dekacaH, Jlopae ruane,
Hebydnto3zoH, HebyTtamon).

PE3Y/IbTATbl U UX OBCYHHOEHUE. MeanaHHbIf aspoanHaMmyeckuii guameTtp no macce (MAAM) yactuuek npe-
napata [lekacaH coctasun 4,878 MkM, cpefiHee reoMeTpuyeckoe oTknoHexnue (CM0) - 1,72. MAM yacTmyek npena-
pata Jlopae rnanb pasHancs 3,194 mkm, CFO - 1,556. PacnpeneneHue kanenb aspo3ons aAns npenaparta Hebyrtamon
0Ka3anoCb CXOXWMM C TaKOBbIM NMpenapaToB HEBSA3KMX BOAHbIX pacTBopoB (MAOM - 5,363 mkm, CTO - 1,924). na
HebydniozoHa MAOM pasHancs 5,491 mkm, CFO - 1,724,

BbIBOADbI. 3anorom ycnewHoi Hebynnsaummn 9BnseTcs LOCTaBKa MHIANALMOHHOIO npenaparta B HYXHble y4acTKK
[LbIXaTeNbHOM CUCTEMBI, YTO HAMPsAMY 3aBMCUT OT NapamMeTpoB a3po3ons. PacnpeaeneHune yacTul, npenapaTos Npo-
nspoactea «Opua-M®apm» npu Hebynunsauumn ¢ nomolbto yctporctea Ulaizer Home no3BonseT A0CTaBNATb HYXHOeE

KONNYeCTBO /IEKAapCTBEHHOIO BeLWeCTBa B Heo6XoAMMble OTLENbI AbIXaTENbHOW CUCTEMBI.

K/TIOMYEBDLIE CJZIOBA: Hebynalizep, MeaMaHHbIM a3pOAMHAMUMYECKUI AMaMeTp No Macce, KaCKaAHbIM UMNAKTOP.

BecTyn. |HranauinHa tepania 3abesnevye iCTOTHI Kni-
HiYHi NnepeBarn AN9 NALIEHTIB i3 pecnipaTOpHUMU XBO-
po6aMu Ha KWTanT 6pOHXianbHOI aCTMM Ta XPOHIYHOTO
06CTPYKTUBHOTO 3aXBOpOBaHHA nereHb [1, 2]. 3okpemMa,
nepeBaraMu fereHeBoi A4OCTAaBKM NpenapaTiB € 3MEHLUEHHS
4acToTM NOBIYHMX peakLili MOPIBHAHO 3 CUCTEMHOK dap-
MakoTepani€w; HeraMHUM KOHTAKT 3 OPraHOM-MilleHHIO;
HEeiHBa3UBHICTb.

JlereHeBuii Wnax LOCTaBKM NpenapaTiB € BiAHOCHO
CKNafHWM, OCKiNbKW B AMUXaNbHiK cuctemi chopmyBa-
Nlacs HM3KA 3aXMCHUX MEeXaHi3MiB, SKi nepewKkoaXakTb
NOTPANASHHIO YaCTUHOK NiKiB A0 NlereHb i CNpuUsioTb iX
BuAaneHHto abo iHakTmeauii [3]. i 3axucHi mexaHizmu
NOAINAITLCSA HAa MeXaHiYHi (0CiZaHHA YaCcTUHOK | Kpanenb
npenapaTty B poTi Ta HOCi; OCiAaHHA YacTUMHOK npenapaTy
y BEPXHiX AMXANbHUX WNAXax 3 0OMeXEeHHsAM iX HaAxo-
LKEHHS [0 BifAaneHUX AiNSGHOK NIereHb; 3BYXEHHS Au-
XanbHUX WAAXIB i rinepcekpeLisa cAM3y BHaCNifoK pecni-
paTOpHMX 3aXBOPIOBaHb; BUAANIEHHS NpenapaTy B pe3yb-
TaTi QYHKLIOHYBaHHA MYKOLMAiapHOTO KAipeHCy), XiMiuHi
(pyMHYBaHHS npenapaTy NpOTeONiTUYHUMU pepMeHTaMu;
[li9 MeBHUX pevyoBUH, Hanpuknag cyppakTaHTa) M iMyHo-
NOTiYHI (3aX0NNeHHS YaCTUHOK NpenapaTy aJibBEOASIPHUMMU
Makpodaramu) [4, 5].

Ha edekTUBHICTb NikyBaHHS aepo3onsmu papmakonpe-
napaTis BNAMBaOTb (i3MKO-XiMiYHi BNaCTMBOCTI iHranboBa-
HWUX piAYH (PO3MOAIN YaCTUHOK aep030J1t0 33 PO3MIpOM, iIXHS
rycTWHa, rirpockonivyHicTb, popma Ta Mopdonoris), 6ynosa
NPUCTPO ANS iHranauii, AMHAMIYHI napaMeTpu iHrans-
Wii (4acToTa AMxaHHSA, 06’eM BAMXYBaHOro nositps) [3, 6].
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BcTaHoBneHo, WO A0 NereHb 34aTHI NOTPanUTU iMLe Yyac-
TUHKM po3MipoM 1-7 mkMm [7]. YacTuHku po3mipoM 1-5 MkM
ocifatTb y 6poHxionax manoro giameTpa, a po3Mipom
1-2 MKM — NOTPannaoTb A0 HAWMEHLWMX AUXANbHUX WNAXIB
Ta anbBeonspHoro enitenito [8]. [locTaBka YaCTUHOK aepo-
30110 A0 Pi3HMX AiNAHOK AMXANbHOI CUCTEMM Ta PO3MOAIN
Yy HUX € HACNiIAKOM BMAMBY YOTUPbOX OCHOBHMX CUN: iHEp-
Lii, cuaun TsKiHHA, andysii Ta cunum Tarm nosiTpa [9, 10].
3ilTOBXYBAHHA YAaCTMHOK MpenapaTy BHACNiAOK 3HAYHOI
iHepLii € OCHOBHMM MEXAHI3MOM iX BigKNaLeHHS Yy BEPXHiX
AWXaNbHUX WNgXax, Ae WBMAKICTb pyXy NOBiTPS BMCOKA,
a NoTiK NOBITPA TypOyNneHTHMI. YaCTUHKM [OCUTb BENUKOIT
Macu Ta, BiANOBIAHO, 3HAYHOI iHepLii He 34aTHI LOCTATHLO
WBMAKO CNiAyBaTU 33 3MiHAMM HanpsaMKy pyXxy noBiTps
B AingHkax B6idypkauii 6poHXiB i TOMY 3ilUTOBXYHOTbCS
3i CTiHKaMu 6pOoHXiB. IMOBIpHICTb 3ilUTOBXYBaHHA 3pOCTaE
napanenbHO AiaMeTpy YaCTUHOK, IXHIN WinbHOCTI Ta WBKUA-
KOCTi pyxy. LLle oAMH MexaHi3M BiAKNafeHHS YaCTUHOK
npenapaTty — OCiAaHHA — aABNs€ 060 MafiHHA YaCTUHOK
nig Oi€0 CUNK TAXKIHHSA, KOTpa 3pOCTaE B Mipy 36inbweHHs
Macu yactuHok. OciAaHHg € Yaco3anexHUM NpoLecom,
TO6TO WO AOBlWE YacTMHKA NpenapaTty nepebyBae B Au-
XaNbHUX Wnsxax, To 6inbla MMOBIPHICTb ocigaHHa. Llen
MeXaHi3M BifKNafAeHHS MepeBaxa€ B YMOBAX HU3bKOI
WBMAKOCTI NOTOKY NOBITPA Ta TpUBanoro nepebyBaHHS
npenaparty B AuMxanbHuUx wnsxax. CBO€w yeprow, audysisa
(BpoyHiBCbKMIA pyX) aBNSE COBOO PyX YAaCTUHOK aepo30i0
BMNALKOBMM YMHOM YHACNIAOK iX 3ilUTOBXYBaHHS 3 Mone-
Kynamu rasy. AudysinHuii pyx noCMNOETLCSA B Mipy 3MeH-
LWEHHS fiaMeTpa YaCTUHOK, TOMY NiMLLEe HaMMEHLLT YaCTUHKK
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(<0,5 MKM) BigknafaTbCa HA CTIHKAX AMXaNbHUX LWASAXIB
yHacninok andysii. Cnifg 3ayBaXKmTH, WO YaCTUHKM TaKOro
pO3Mipy yacTille BUITOBXYHTbCS 3 BUAMXOM, aHiX BiAKNa-
[Lal0TbCs B pecnipatopHoMy TpakTi [11].

HalifnaBHIWOW TEXHONOTiED BBEAEHHS NiKiB Y DopMi
aepo30/t0 B AMXaNbHI Wnaxu € Hebynizauia [12]. Heby-
navsepu CTBOPEHi Ansg LOCTaBKM NpenapaTiB Lo OpOHXiB
i nereHb y Burnaai gpibHMx kpanenb po3MipoM 61M3bKO
1-5 mMkm [13]. laeanbHuit Hebynansep MaEe [OCTABAATH
TOYHI Ta CcTani AO3M npenapaTy Yy BU3HAYEHI AiNSHKM
OGpoHxonereHeBoi cMCTEMM Ta MiATPUMYBATH WOTO CTa-
6inbHicTb B aepo3soni [14-16]. YcniwHa Hebynizauia € Ha-
CNiAKOM BAANOro 3acCTOCYBaHHSA ABOX TEXHOMOTIN: Npu-
cTpoto (Hebynaisepa) Ta npenaparty, KOTpi piBHOK Mipoto
BM3HAYalOTb AOCTYNHICTb i PO3MNOAIN AilOYOI pe4yoBUHU
[17-22]. Came TOMY pesiki npenapaTtu Ans Hebynizauin-
HOTFO NiKYBaHHS XPOHIYHUX | PiAKICHMX 3aXBOPIOBAHb
npencTaBfeHi Ha PUHKY 3i cneuianbHO MPUCTOCOBAHUM
Hebynarsepom [23-26].

He BMKAMKAE CyMHiBIB, WO BMOip Hebynaisepa Moxe
BMNMBATM Ha e(PEKTMUBHICTb LOCTAaBKM NpenapariB 40 NEereHb.
PekomeHpauii €Bponericbkoro pecnipatopHoro ToBapmcTea
BKa3yTb, WO Ki/IbKiCTb aep030/1t0, LOCTABNEHOr0 Pi3HUMHU
HebynansepHMMM cUCTEMAaMK, AOCTYNMHUMMU B EBpONI, MOXe
pi3HuTMCAa B 6inbw Hix 10 pasis [27]. MNpoaHanisyBasLum
pfocTaBky canbbytamony cynbdaty 19 pisHumMu Hebynait-
3epamu, W.H. Finlay Ta cnisaBTtopu (1998) nokasanwu,
WO po3paxoBaHa A03a AOCTAaBKM npenapaTty A0 NiereHb
cTaHoBUTb BiA 3,1 0o 23,4 % Big HOMiHaNbHOI 403U, BHEce-
HOi fo Hebynalizepa. To6TO pi3Hi NPUCTPOI BiAPI3HAOTHCSA
Mix coboto [28].

OTXe, He CNif MOYaTKOBO NMPUMNYCKATU CYMICHICTb
npenapaTy Ta Hebynansepa [11]. 3anponoHOBaHO HaBiTb
YXXMBATU TePMiH «HebynansepHa cucteMa», KOTpUM nig-
Kpecnte HeobXigHICTb CyMicHOCTI Hebynai3epa Ta npe-
napaTy ANg AOCATHEHHS ONTUMANbHOT LOCTAaBKM aepo30/to
o nereHb. Mpu 3aMiHi 6yab-SKOro 3 KOMMNOHEHTIB Hebynaii-
3epHoi cMcTemMu (MPUCTPOLO YK NpenapaTy) XxapakTepucTuku
[OCTaBKM aepo30J10 3Ha4YHO 3MiHTbCA [29, 30], Wwo mMoxe
BMAMHYTU HA 6IOA0CTYNHICTb MEAUKAMEHTY.

Po3Mip 4acTUHKM € OAHMM 3 OCHOBHUX KPUTEPIiB, AKi
BM3Ha4alTb Micue ii oCifaHHA — HOCOrNOTKA, BEPXHi/
HUXHI AUXanbHI WASXK YM anbBeonun nereHb [31]. OpHak
ApibHI chepuyHi YaCTUHKM 3 BUCOKOHK LLINBbHICTIO B aepo-
30/1i 34aTHI AEMOHCTPYBATK TaKy CaMy aepoAMHaAMIiYHy
noBefiHKy, 9K Binbwi chepun 3 HUXKYOIK WiNbHICTIO. ToX
reoMeTpUYHMIA AiaMeTp He Aa€E MOXIMBOCTI NepeabdaynTy
NoBeiHKY YaCTMHOK NpenapaTy nicng iHranauii. 3 MeTo
Takoro nepenbayeHHs 6yno BNpOBaAXKEHO KOHLEMNLIi0O
aepoauHaMiyHoro fiametpa. Lleit nokasHuk ctaHaapTym-
3YETbCSA 3a WiNbHICTHO pO3TallyBaHHA YaCTUHOK Ta iXHbOHO
dopmoto [9]. AepoanHaMivHMIA fAiaMeTp YaCTUHKM — Lie fia-
MeTp chepu B aepo30/i NeBHOI WiNbHOCTI, WO OcCigae
B HEPYXOMOMY NOBITpi (TO6TO Nif BNIMBOM CUAM TSHXKIHHS)
3 TaKOK CaMoOl WBUAKICTIO, 9K i LA YacTUHKA. YacTUHKHM
3 aHaNIOriYHUM aepoaMHaAMIYHUM AiaMeTPOM LEeMOHCTpY-
I0Tb OAHAKOBY iHepLiiHy noseniHky [11].

Kpim aepoguHamiyHoro giametpa, Ang onucy BnacTu-
BOCTEN NikapCbKOro npenapaTty Ta Hebynarsepa KOpUCTy-
I0TbCS TAKMMM NOKA3ZHUKAMK: MefiaHHMI aepoanHaAMIYHUIA
niameTp 3a macot (MALIM), cTaHpapTHe reoMeTpuyHe
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BiaxmuneHHs (CI'B), dpakuia manux yactuHok (PMY), nosa
Manux 4yactuHok (AMY). 3HaHHA uMX XxapakTepuc-
TUK [A€ 3MOry nepenbaynTu KinbKiCTb akTUBHOI peyo-
BMHMU, WO NOTPanuTb A0 PeCnipaTopHoOro TpakTty [32].

CIB xapakTepu3ye reTepoLuCnepCcHiCTb CUCTEMMU,
To6TO BapiabenbHiCTb fiaMeTpa YaCTUHOK aepo3onto. [lng
ifneanbHOro MOHOAMCNEPCHOrO aepo30to, WO BiAMOBIAAE
norHopMmanbHomy posnoginy, CI'B ctaHoBuTb 1, npoTe
Ha NpaKTULi MOro 3Ha4YeHHs 3a3Bmyan gopisHioe £1,22. inga
dapmaueBTUYHUX aepo3onis CI'B nepeBaxHo nepebyBae
B Mexax 1,5-2,5, i wo 6inblwe BiAXWUNEHHS Bif NOrHOPManb-
HOro po3noginy, 1o Buwmii nokasHuk CIB. Mpu 36inbweHHi
CIrB 3mMeHWYETbCS 3HAYeHH MALIM.

MAM - ue niamMeTp 4YacTUHOK aepo30/ito, KOTPUIi He ne-
peBMLLYE NONOBUHY Ai040i pe4yoBMHM 3a Maco. PMY -
BifLCOTOK MaCu aepo30J110, WO MiCTUTbCA B YAaCTUHKAX 3 ae-
poAMHaMiYHMM fiaMeTpoM <5 MKM, TOH6TO B YaCTMHKaAX, siKi
3[aTHi NPOHMKATK B nereHi. MY - nokasHuK, L0 BUPAXKAE
BiZLCOTKOBY Y/ MACOBY 4aCTKY YaCTMHOK 3 aepOAUHAMIYHUM
[iaMeTpoM MeHLLe BU3HAYEHOro PO3Mipy (3a3Buyal <5 MKM).
MepeniyeHi Buwe napameTpu Hebynizauii € BUSHAYHUMKU
B pO3MoAini npenaparty in vivo Ta 981910Tb COO0K OCHOBM
noro 6iogocTynHocTi [33].

MeTonom BBOpY KOHTPOJIIO SKOCTI B npoueci BUpob-
HMUTBa npenapaTiB 419 aep030bHOI JOCTaBKK Ta NOpiB-
HAHHSA NPUCTPOIB ANA iHransauii BU3HaHO BUNPOOyBaHHS
Ha KackafHoMmy iMnakTopi. ig yac poboTun KackafHoOro
iMNakTopa YaCTUHKM 3i BCTAHOBNEHOH LBUAKICTIO NpoO-
XOASTb KPi3b Cepito OTBOPIB pi3HOro fgiameTtpa (B nopsaky
3MEHLEHHS$) Ta, SKLWO He MOXYTb pyXaTucs 3 NANHOM MoBi-
TpS, ONafakTb Ha NNacTUHM [34]. 3anexXHo Bif, WBUAKOCTI
NOTOKY aep030J1t0 KPi3b iMNAKTOP KOXHA 3i CTafii Mae CBin
noporosuit fiameTp, TOBTO AiaMeTp YaCTUHKK, NS KOTPOro
MMOBIPHICTb OCiAAHHA HA Wi cTagii cTaHoBUTL 50 %.

Meta pocnigXeHHs — LOBECTH, WO NPU BUKOPUCTAHHI
Hebynaisepa Ulaizer home («lOpis-®apmy», YkpaiHa) Ta ni-
KapCbkUx npenapaTiB / BUpobiB MEAUYHOTO NMPU3HAYEHHS
y dopMmi Hebyn Toro camoro BMpobHMKa [0OCAraloTbCca 3a-
SBNEHI XapaKTePUCTUKM PO3NUNEHHS.

Martepianu Ta metoan. byno gocnigxeHo npenapaTu
BUMpo6HMUTBaA «HOpig-Dapm» ong iHranauinHoro BMKO-
puctaHHa. A came: [lekacaH (bopma Bunycky: Hebynu um
KOHTelHep nonimMepHuit), Jlopae rianb (opma BUNyCKy:
Hebynu ym KoHTeWHep nonimMepHuit), HebydbntozoH (popma
BUMYCKY: HEOYN YM KOHTeNHep nonimepHuin), Hebytamon
(bopMa BUNYCKY: HEOYAU YN KOHTEWHEP NMONIMEPHUIA).
[ns Hebynizauii BUKOPUCTOBYBABCS KOMMNPECOPHUIA Heby-
nansep Ulaizer Home.

[nga excnepumeHTy 6yno BUKOPUCTAHO iMMAKTOP HO-
Boro nokoninHg (Copley Scientific Limited, Benuka bpu-
TaHig). Ockinbku Hebynansepu 3aCTOCOBYOTb NPU 3BUYAN-
HOMY OMXaHHI, Mi4 Yyac TecTyBaHHS BUKOPUCTOBYBaNacCh
aHaNorivyHa WBMAKICTb NOTOKY, a came 15 n/xB. MNoporosuit
LiaMeTp AN KOXHOI CTafii npM Lin WBMAKOCTI HaBeLEeHO
B Tabn. 1, a yMOBM LOCNIAXEHHS ANS Pi3HUX MPOAYKTIB —
y 1abn. 2.

PesynbraTti Ta ix o6roBopeHHs. MNpu aHanisi npenaparty
[ekacaH 6yno 3’'acoBaHo, wo MALIM Moro 4acTMHOK CTaHoO-
BuUTb 4,878 MkM, a CI'B - 1,72. Po3noain yacTMHOK npena-
paTy 3a pisHUMU cTagigamu poboTu iMnakTopa npeacTas-
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Ta6nuua 1. Moporosuii fiameTp i MicLe ocCiflaHHSA
YaCTMHOK Ha pi3HUX CcTamiax poboTu iMnakTopa

Crapis Moporosui

Micue ociaaHHA YacTMHOK

iMnakTopa  AiameTp, MKM

1 14,1 PoToBa nopoxHuHa

2 8,61 Mnotka

3 5,39 Tpaxes Ta rofioBHi 6POHXMU
4 33 YacTkoBi 6poHXM

5 2,08 BpoHxionu

6 1,36 AnbBeonu

7 0,98 AnbBeonu

NleHOo Ha puc. 1. I3 HaBepeHOi aiarpamMu MoxHa 3pobuTn
BMCHOBOK, WO Bifblua yacTMHa NpenapaTy AOCTABASETLCS
[0 Tpaxei, TONOBHMX i YaCTKOBUX BPOHXIB.

100

40 |

20 |

Crapia 2 -

BigknageHHs npenapary, Mr
[ [es]
o o S
KMO
Crapia 7
Crapisn 6 -l.\
Cragis 5400
Cranin 310
Crapia 14

Puc. 1. Po3nopain yactuHok npenapaty [dekacaH
3a cTafigsMu poboTu iMnakTopa (KiNbKicTb LUKNIB
iMnakTopa - 2; npeACcTaBNeHO CepeAHii pe3ynbTar).
MpumiTtka: KMO - konekTop 3 MikpOOTBOPaMM.

AHani3 nponykty Jlopge rianb susasue, wo MAAM
YaCTUHOK popiBHOE 3,194 mkm, CI'B - 1,556. Po3nogin
YaCTMHOK MPOAYKT Y 33 Pi3HMMM cTafisMu pobOTH iM-
nakTopa nNpeacTaBfieHO Ha puc. 2. binbwicTe YacTMHOK
aepo3sonto Jlopae rianb NnoTpannse A0 YacTKOBUX GPOHXiB
i BpoHxion.

Ha ocHoBi aHanizy npoaykty Jlopae rianb 6yno 3pob-
NIeHO BMCHOBOK, LLO KOoMNpecopHuit Hebynaisep (Ulaizer
Home, «lOpia-®apm», YkpaiHa) Ma€ xapakTepUCTUKH,

BinknapeHHs npenapary, Mr
[uN N
o ~ i =
Cragia 61
Crapis 3 "g'

KMO
Crapia74
Crapia 5
Cragmia 4

Crapia 2 1
Cragisl
[noTka A

MpucTpint A

Puc. 2. Po3nogin yactuHok nponykTy Jlopae rianb
3a cTafigmu poboTu iMnakTopa (KinbKiCcTb LUKNIB
iMnakTopa - 3; NnpeACcTaBieHO CepefHii pe3ynbraT).
Mpumitka: KMO - konekTop 3 MikpooTBOpamu.

Wo A03BONATb eheKTUBHO HebBYNi3yBaTH B’A3Ki po3-
YMHMU, WO MICTATb riaNlypoOHOBY KMC/OTY.

Po3nogin kpanens aepo3onto ana npenapaty Hebytamon
BUSIBUBCS NOAIOHMM A0 TAaKOro npenapariB HEeB'a3KMX BOLHMX
PO3UYMHIB: OCHOBHA KinbKiCTb NpenapaTy Hakonuuyysanacs
Ha CTyMneHsXx iMNakTopa, Lo BiAMNOBIAAOTb FONIOBHUM i 4acT-
KoBMM BpoHxaM. Tox npenapaT nonajae came Tyau, e He-
06xiaHi Moro gia (puc. 3). MAOM uvacTuHok Hebytamony
cTaHoBuMB 5,363 MkM, CI'B - 1,924.
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BigknapeHHs npenapary, Mr
N
o
)

N

KMO
[noTka

Crapial 'Q

Crapia7
Crapisa 2 1

o
Crapia 64

Crapia 5
Crapis 4

Crapis
MpucTpint

Puc. 3. Po3nopfin yactuHok npenapaty Hebytamon
3a cTafismMmn poboTu iMnakTopa (KiNbKiCTb LUKNIB
iMnakTopa - 3; npeACTaBNEHO CepeaHii pe3ynbrar).
Mpumitka: KMO - konekTop 3 MikpoOTBOpaMMy.

Ta6nuusa 2. YMOBM [0CNIAXKEHHS aepOAMHAMIYHOIO PO3MOLINY YAaCTUHOK Pi3HUMX NPOAYKTIB

YmoBa
DekacaH
KinbkicTb npenapaty B kamepi Hebynaizepa 2 ™Mn
TpuBanictb LUMKNY iHranauii 7 xB
LLIBMAKiCTb NOTOKY B iMNaKTOpi 15 n/xB
TemnepaTypa iMnakTopa 5°C
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Mpoaykr
Jlopae rianb He6ydniosoH He6yTamon
4 mn 2 ™Mn 2 Mn
15 xB 5 xB 5 xB
15 n/xB 15 n/xB 15 n/xB
5°C 5°C 5°C
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Ona Hebydnosony MAIOM popisHioBas 5,491, CI'B -
1,724. Po3nogin 4aCTMHOK npenapaTy 3a pisHUMMU CTafigMu
po60TH iMNakTopa NpeacTaBAeHO Ha puc. 4. BianosigHo
[0 pe3ynbTaTiB BUNPOOYBaHHS, OCHOBHA Maca 4aCTUHOK
noTpanasfaa Ao Tpaxei, FONIOBHMUX i YaCTKOBMX BPOHXIB.

Ockinbku BiLOMO, WO A0 NIerTeHb 34aTHI NOTPaNuUTKU
NIMLIe YaCTUHKKM po3MipoMm 1-7 mkMm [7], napameTpu aepo-
30/1i3aLii NpoaHanizoBaHMX NPOAYKTIB, HeOynisoBaHUX
3a gonomorot npuctpoto Ulaizer Home, patoTtb 3mory
YyacTUMHKaM LMx 3acobiB NOTpanuTK f0 HEOOXiAHUX BiaAi-
NiB AUXaNbHUX WNAXIB.

BucHoBkuM

e 3anopykoto ycniwHoi Hebyni3auii € CyMiCHICTb i Bif-
NoBiAHICTb NpucTpoto (Hebynaisepa) i iHranauinHoro
npenapary.

e [locTaBka iHransuiiHoro npenaparty A0 HeobxigHOT
LINAHKWM OUMXaNbHOT CMCTEMM 3aNE€XUTb Bif napamMeTpis
aepo30/to, WO YTBOPKETHCA B X0o4i Hebynizauii (MAOM,
CrB, ®M4, AMY).

e BionoBigHO [0 pe3ynbTaTiB TECTYBAHHSA Ha Kackag-
HOMY iMNaKTOpPi HOBOrO MOKOMIHHSA, PO3NOAIN YaCTUHOK
y npenapaTtax BupobHuutea «Hpis-Oapm» Bignosinae
339BNIEHUM XaPaKTEPUCTUKAM PO3MUEHHS.
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BipknapeHHs npenaparty, Mr
N
o
1

KMO

Crapia 7
Crapis 6
Crapia 5
Crania 4
Crapia 3
Crapia 2
Crapia 1
Mnotka
MpucTpin

Puc. 4. Po3nogin yactuHok npenapaty Hebydnto3oH
3a cTafismMu poboTu imnakTopa (KiNbKiCTb LUKAIB
iMnakTopa — 3; NnpeACTaB/NeHO CEpeSHiN pe3ynbTarT).
Mpumitka: KMO - konekTop 3 MikpooTBOpaMmu.

e TexXHi4YHi XapaKTepuCTUKM KOMMNPECOPHOTo Heby-
nansepa Ulaizer Home 0o03B0oNs0OTH peKOMeEHAYBAaTU MOr0
Ans Hebynisauii 9K B'93KMX, TaK i HEB'A3KMUX iHranauinHux
pO34YMHIB.
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Ouinka BrIMBY Ta nepeHocMMOocCTi
iHransauifnHoOro BBeAEGHHA rinepToHiYHOro

7 % HaTpio xnopuAay 3 rianypoHOBOI0 KMC/I0TOIO
NpU XpPOHIYHOMY OOCTPYKTUBHOMY
3aXBOPIOBaHHI IereHb

N.A. Tonopiko
ByKOBUHCbKUIA fepXaBHUI MeANYHUIA YHiBEPCUTET, M. YepHiBLi
KoHdnikT inTepecis: BiaCyTHIN

OBIPYHTYBAHHA. OgHuM i3 HacniaKiB XPOHIYHOI 3aNanbHOi peakLii Npu XPOHIYHMX HecneLndiuHnX 3aXBOPIOBAHHAX
nereHb y 6poHX0nereHeBi CUCTEMi € HAKOMUYEHHS MOKPOTUHHS B AMXaNbHUX LUAXAX, SKE BBAXKAETHCSA MPUYMHOK YACTUX
3aroCTpeHb i NporpecyBaHHs 3axBOPOBaHHA. EQEKTMBHMM MeTOLOM BUAANEHHS MOKPOTUHHS € iHransuinHe BBeLEHHS
7 % rinepToHiYHOro conboBoro po3unHy (FCP), oaHak GinblWicTb NALiEHTIB, MaouM AeTepMiHOBAHY rineppeakTUBHICTb GPOHXIB,
He nepeHOCUTb Takoro nikyBaHHs. [lonaBaHHa rianypoHosoi kucnotu (MK) 0,1 % nigBuiye nepeHocumictb MCP.

META. OuiH1TV BNAMB | NEPEHOCHUMICTb Yy NALIEHTIB i3 XPOHIYHUM OBCTPYKTUBHMM 3aXBOPOBAHHAM NiereHb (XO3/T)
iHransuinHoro BeeneHHs npenapaty OKISTAR hyal 7 %, akuin mictute ITCP (7 % HaTtpito xnopua) i 0,1 % rianypoHat
HaTpito (TH).

MATEPIAJZIN TA METOAMWU. O6cTexeHo 62 nauieHTn 3 XO3J1, gki Buainanm noHan 10 mn MOKpOTMHHA Ha foby Ta/abo
Manu 6inbl 9K 2 3aroCTPeHHs Ha piK Ha TN AOTPMMAHHA BUMOT CTaHAapTHOI GOHOBOI Tepanii. Yci mauieHTn 6ynmn posnogi-
JIeHi Ha 3 KNiHiKo-NaToreHeTUYHi rpynu. [M3aiH focniaxeHHs BiANOBIAAB BiAKPUTOMY MOPIBHABHOMY PaHA4OMi30BaHOMY
CMOCTEPEXEHHIO.

PE3V/IbTATU TA iX OBrOBOPEHHA. [lokazaMu aHTMOKCUAAHTHOTO, MeMBPaHOCTaBini3yBanbHOro BRAMBY Heby-
navsepHux iHransauin FCP i TCP + 'H 6ynu BiporiaHe 3HMXXEHHS B KPOBi MPOMIXKHUX i KiHLEBMX NPOAYKTIB NEPOKCUAHOIO
OKMCHEHHS$ NiniAiB: i301b0BaHUX NOABINMHMX 3B'a3KiB (IM3), AieHoBux KoH'toraTiB ([K), keToaieHiB i cnpsxxeHux TpienHis (KCT),
MasioHOBOrO anbaerify nnasmu kposi (MANJ), okMCHIOBanbHOI Moaudikalii 6ifkiB HeMTpanbHOro M OCHOBHOMO XapakTepy
(anbperin- i KETOHAMHITPOMEHINTiAPA30HIB), MepOKCUAHOI pe3ncTeHTHOCTI epuTpouuTis (MPE) i1 ycyHeHHs dakTopiB ancba-
NAHCY aHTUOKCUAAHTHOrO 3aXMUCTY (MiABULLEHHS BMICTY FyTaTiOHY BiAHOBIEHOrO, LLePyn0onaia3MiHy, 3HUXKEHHS aKTUBHOCTI
KaTanasw, ryTatioHTpaHcdepasu, rMyTaTioHNepoKCMAasmM) B AMHAMILL 3aNpONOHOBAHOMO AndEPEHLIMOBAHOIO NiKYBaHHS.
AHani3 pe3ynbraTiB AOCNIAXEHHS MOKa3aB., Wwo pisHi MAnn, IM3, OK, KCT, MPE 3HMXYyBanucs BiAHOCHO TaKMUX A0 NiKYBaHHS
B rpyni 2B Ha 39,3; 17,3; 16,02; 16,5 Ta 72,9 % BinnosiaHo (p<0,05 y Bcix Bunaakax). OTxe, 3anponoHoOBaHe AOMNOBHEHHS
o 6a3uncHoi Tepanii cnpuse BUpPiBHIOBaHHIO 6anaHCy akTUBHOCTI B CUCTEMi MPOTUPAAMKANBbHOMO 3aXMCTY. Taki edeKkTH YiTko
NpOCTeXYTbCA B pa3i 3acTocyBaHHs KomMbiHoBaHoi Tepanii (TCP + H), wo cBig4MTb NpO CMHEepriyHy Ail0 3anponoHOBaHUX
NiKapCbKux 3acobiB.

BUCHOBKM. lMpenapat OKISTAR hyal 7 %, akuit Mmictutb 7 % Hatpito xnopupg i 0,1 % NH, y pasi 3aroctpeHHs XO3J1
YUHUTb A,O0AATKOBUIM ePeKT 3aBASKM MOKPALLAHHIO QYHKLIOHANIbBHUX MOKA3HUKIB, 3HUXXEHHI0 BUKOPUCTAHHS CUCTEMHUX
FNMIOKOKOPTMKOILIB | «pU3MKY HEBAAY» BA3UCHOI Tepanii, CKOPOYEHHIO TPUBANOCTI 3aroCTpPeHHS, TEPMiHiB NepebyBaHHS
XBOPOTro B CTalioHapi, 3MeHLWEHHI0 NoTpebu B iHranauiax canbbytamony, CTyneHs 3aQuLWKK, WO CNPUSE NO3UTUBHIN
OMHAMIL KNTHIYHUX CUMNTOMIB | NiABULULEHHIO SKOCTI XMUTTS nauieHTiB. KoMbiHaLis ons Hebynai3epHOro BBeAEHHN ABOX
npenapartis (FCP + I'K), aKi xapakTepu3yTbCs B3aEMONOTEHLiNHOK A€, MOXE MpU3HavYaTUCs nauieHtam i3 XO3J1, no-
ymHatouu 3 Il cTaaii, ak 6asucHa Tepanis.

K/TIOY0BI CJZIOBA: XpoHiuHi HecneundiyHi 3aXBOPIOBAHHA NlereHb, iHraNsALiAHI rinepTOHIYHI PO3UYMHK, FiaNypoHOBa KUCNOTA,
HaTpito xnopug 7 %, rianypoHat Hatpito 0,1 %, OKISTAR hyal 7 %.

.
DOI:10.32902/2663-0338-2020-2-34-43

34 | 2-2020 INFUSION & CHEMOTHERAPY



I OPUrIHANBLHE AOCNIAMEHHA

Estimation of influence and tolerance of inhalations of hypertonic 7 % saline

together with hyaluronic acid in chronic nonspecific pulmonary diseases

L.D. Todoriko
Bukovinian State Medical University, Chernivtsi
Conflict of interest: none

BACKGROUND. Chronic inflammatory reaction in chronic nonspecific pulmonary diseases leads to the accumulation
of sputum in airways, which causes frequent exacerbations and disease progression. Inhalations of 7 % hypertonic saline
(HS) is an effective method of sputum removal, however, the majority of patients, which have the determined bronchial
hyperreactivity, can’t tolerate such treatment. Addition of 0.1 % hyaluronic acid (HA) increases their tolerance of HS.
OBJECTIVE. The aim of the study was to estimate the influence and tolerance of inhalations of OKISTAR hyal 7 %,
containing 7 % HS and sodium hyaluronate (SH) in patients with chronic obstructive pulmonary diseases (COPD).
MATERIALS AND METHODS. We investigated 62 patients with COPD, which produced more than 10 ml of sputum daily
and had more than 2 exacerbations annually on the background of adherence to standard therapy. All patients were divided
into 3 clinical and pathogenetic groups. Study design was similar to open comparative randomized study.

RESULTS AND DISCUSSION. Antioxidant and membrane-stabilizing action of nebulization of HS and HS + SH was
proved by the significant decrease of byproducts and end products of lipid peroxidation in blood, namely, isolated double
bonds (IDB), diene conjugates (DC), ketodienes and conjugated trienes (KCT), malone dialdehyde in plasma (MDpl), oxidative
modification of neutral and base proteins aldehyde- and ketone-dinitrohydrazones, peroxide resistance of red blood cells
(PRRBC) and elimination of factors of misbalance of antioxidant protection, increase of the content of reduced glutathione and
ceruloplasmine; decrease of catalase, glutathione transferase, glutathione peroxidase in the dynamics of proposed treatment.
Analysis of the research data showed that the level of MApL, IDB, DC, KCT, PRRBC lowered from the baseline values in group
2B by 39.3;17.3; 16.02; 16.5 and 72.9 % respectively (p<0.05 in all cases). The received data suggest that the proposed addition
to basic therapy leads to the normalization of activity balance in the system of antiradical protection. Such effects are clearly
seen in case of combined therapy (HS + HA) usage, which certifies the synergic action of proposed medications.
CONCLUSIONS. Usage of OKISTAR hyal 7 %, which contains HS7 % and SH 0.1 %, in patients with COPD exacerbations
provides the additional effect due to improvement of functional parameters, decreases the systemic steroids usage and the
risk of basic therapy failures, diminishes exacerbation length and duration of inpatient treatment, decreases the need in
salbutamol inhalations and dyspnea grade, provides the positive dynamics of clinical symptoms and increases the quality
of life. Combination of HS and HA for nebulization is characterized by the synergetic action of both medications and can be
administered to patients with COPD, beginning from stage Il, as a basic therapy.

KEY WORDS: chronic nonspecific pulmonary diseases, inhalational hypertonic solutions, hyaluronic acid, hypertonic saline 7 %,
sodium hyaluronate 0.1 %, OKISTAR hyal 7 %.

OueHka BAMSHMA U NEPEHOCMMOCTH UHFaAIILMOHHOrO BBEACHUSNA
rMNEPTOHMYECKOro 7 % HaTpua X1I0pUAA C F’MAJTYPOHOBONH KMCIOTOM
npu XpOHMYECKOM OBCTPYKTUBHOM 3a601€BaHMM NErKuX

N.A. Topopuko
ByKOBWHCKMIA roCcyaapCTBEHHbIA MEAULMHCKUIA YHUBEPCUTET, I. YepHOBLbI
Koudnukr unTepecos: oTcyTCTBYET

OBO0CHOBAHME. OaH1M U3 NOCNEACTBUIA XPOHWUYECKOM BOCMANUTENbHOM PeaKLMMU NPU XPOHUYECKMX Hecneunduyecknx
6onesHax nerknx B 6POHX0NEro4YHOM CMCTEME SBNSETCS HAKOMIEHME MOKPOTbI B AbIXaTe/bHbIX MyTAX, KOTOpPOE CYMTaeTCs
NMPUYMHOM YacTbix 060CTPEHMI M NpOorpeccMpoBaHns 3aboneBaHns. SPPeKTUBHbIM METOAOM yAANEHNS MOKPOTbI SBNSETCS
MHransumoHHoe BBedeHue 7 % runepToHuyeckoro conesoro pacteopa (ICP), ogHako 601bWMHCTBO NALLMEHTOB, UMeS
[eTepMUHUPOBAHHYO rMNeppeakTUBHOCTb OPOHXOB, HE NepeHOCUT Takoe neyeHue. [lobaBneHne rnanypoHOBOM KUCIOTbI
('K) 0,1 % noBbiwaeT nepeHocumocTb [CP.

LLEJIb. OueHUTb BNMSHUE U MEPEHOCUMMOCTb Y MALMEHTOB C XPOHMYECKMUM 0BCTPYKTUBHbIM 3aboneBaHmeM nerkux (XO3/1)
uHranaumnoHHoro seegeHuns npenapata OKISTAR hyal 7 %, copepxauwero [CP (7 % Hatpua xnopua) u 0,1 % ruanypoxat
HaTpua (TH).

MATEPUWUAJIbl U METOAbIl. O6cnepoBaHo 62 naumeHta ¢ XO3J1, koTopble Bbiaensnu 6onee 10 Ma MOKpPOTbI B CYTKM
n/vnu umenu 6onee 2 060CTpeHui B ros Ha GoHe cobntofeHns TpeboBaHMIA CTaHAAPTHOM HOHOBOM Tepanuu. Bce nauneHTbl
6b1nM pacnpeneneHbl B 3 KIMHUKO-NATOreHeTMYeckue rpynnol. [lusaiH nccnefoBaHUs oTBEYAN OTKPLITOMY CPaBHUTENBHOMY
paHAOMU3MPOBAHHOMY HabnAEHMIO.
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PE3Y/IbTATblI U UX OBCYHAEHMUE. [okaszaTenbCTBAMU aHTUOKCUMAAHTHOrO, MEMOPAHOCTabUAN3UPYIOLLETO BAUSHUS
HebynaisepHbix MHranaumin FTCP u MCP + MH 6biM AOCTOBEPHOE CHUXEHWE B KPOBU NMPOMEXYTOUHbIX M KOHEYHbIX NPOAYK-
TOB MEPEKUCHOrO OKUCIEHUS IMMUAOB: M30IMPOBAHHbIX ABOMHbIX cBsizei (MAC), anmeHoBbix KoHbloraToB (K), keToameHoB
n conpsikeHHbix TpueHoB (KCT), ManoHoBoro anbaernaa nnasmel Kposu (MAMN), okKMCIUTENbHOW MoandUKaLMn 6enkos
HEeMWTpanbHOro U OCHOBHOrO XapakTepa (anbAerni- v KeTOHAUHUTPOPEHUNTUAPA30HOB), MEPOKCUAHON PE3UCTEHTHOCTH
aputpoumToB ([P3) 1 ycTpaHeHue GakTopoB AncHanaHca aHTMOKCUMAAHTHOW 3alMThl (MOBbILLEHWE COAEPXKAHWUS FyTaTMOHA
BOCCTAHOBJ/IEHHOTO, LLepyionaa3MmnHa, CHUKEHUE aKTUBHOCTU KaTanasbl, MMyTaTMOHTpaHChepasbl, FyTaTUOHMEPOKCUAA3bI)
B AMHAMMKE NpeasoxXeHHoro anddepeHuMpoBaHHOro nevyeHuns. AHanu3 NoayyYeHHbIX pe3ynbTaToB MCCNef0BaHUA MoKasan,
yto yposuu MAnn, MAC, K, KCT, NP3 cHMXanucb OTHOCUTENBHO TakMX 4O nedeHus B rpynne 2B Ha 39,3; 17,3; 16,02; 16,5
1 72,9 % cootBeTcTBeHHO (p<0,05 BO BCex cnyyasnx). I3 monyyYeHHbIX pe3ynsTaToB c/iefyeT, YTO NpeAsoKeHHOoe AOMOTHEeHNe
K 6a3nCHOM Tepanuu NpMBOAMT K BblpaBHMBAHMIO BanaHCca aKTMBHOCTU B CMCTEME NPOTUBOPALMKANbHOM 3aWwmThl. Takmne
3 deKTbl YETKO NPOCNEXMUBAKTCA B Cy4ae npuMeHeHns KombuHmposaHHon Tepanuu (TCP + [K), uTo cBMaeTenbCTBYyeT 0 CU-
Hepruyeckom AenCcTBUM NpeanoXeHHbIX 1eKapCTBEHHbIX CPeACTB.

BbIBOADI. MNMpenapat OKISTAR hyal 7 %, copepxawmit 7 % HaTpus xnopua v 0,1 % 'H, npu o6octpennn XO3J1 npuHocut
DOMONHUTENbHbIN 3bdeKT 6narofaps yny4yleHuo GyHKLMOHANbHbBIX NOKa3aTenei, CHUXKEHUIO MCNOb30BaHNS CUCTEMHbIX
TIIOKOKOPTMKOMAOB M «pUCKA Heyaay» 6A3MCHOM Tepanuu, COKPALLEHWUIO AIMTENbHOCTM 060CTPEHMS, CPOKOB NpebbiBaHMS
60/1IbHOrO B CTALMOHApe, YMEHbLUEHWIO NOTPeOHOCTU B MHranauMax canbbyTaMona, CTeneHu OAbIWKK, 4TO cnocobcTByeT
NONOXUTENbHOM AUHAMUKE KTIMHUYECKMUX CUMMTOMOB M MOBbILIEHMIO Ka4eCTBa XXU3HKU naumeHToB. KoMbuHaums ang Hebynaii-
3epHoro BBefeHus agyx npenapatos (FCP + 'H), obnagatowmnx B3aMMONOTEHLMUPYIOLWMM OeMCTBUEM, MOXET Ha3HayYaTbCs

naumeHTam ¢ XO3J1, HaunHas co Il ctagnm, B KayecTBe 6a3MCHOM Tepanuu.

KJTIOYEBDbIE CJZI0OBA: xpoHuueckue Hecneunduueckme 60n1e3HM Nerkmx, MHransLMOHHbIE TMNePTOHWYECKMe pacTBOPbI, FTManypo-
HOBas KUCNoTa, HaTpusa xnopug 7 %, rmanypoHat Hatpus 0,1 %, OKISTAR hyal 7 %.

Beryn. XpoHiuHi HecneundiyHi 3aXBOPIOBAHHS NEreHb €
Cepro3HMM BUKIIMKOM AJ1 CYCMiZIbHOTO 340POB% Ta 3HAYYLLOH0
npobiemMoto pecnipaTopHOi MeAULIMHM, WO MAKTb TEHAEHLIIO
[0 NporpecyBaHHs, NPoTe iX MOXHa 9K NonepeamTH, Tak i ni-
KyBatu [1, 2]. Hanbnamnxumm yacom, 3a pesynstrataMmu MporHoc-
TUYHOrO NiHIMHOrO aHanisy, y CBIiTi OYiKYETbCS 3POCTAHHS PiBHA
3aXBOPKOBAHOCTI HA XPOHiYHEe OBCTPYKTUBHE 3aXBOPHIBAHHA
nereHb (XO3/1) yepes NOCTiMHY HAsSBHICTb DAKTOPIB PU3MKY, LLLO
NPOBOKYIOTb PO3BMTOK XBOPOOM, @ TaKOX Yepes LBKMAKe NocTa-
piHHA HaceneHHs [3, 4].

3rigHO i3 CyyacHOH KoHLenLi€to, NaTodi3ionoriyHo ocHo-
BOH PO3BUTKY HE3BOPOTHOI 0BCTPYKLi ANXanbHMX LWNNAXIB Y pasi
XO3J1 € XpOHiYHMI 3ananbHUIA NpoLec, KU 3aMyCcKae «npu-
UMHHI» KONa NporpecyBaHHs 3axBoptoBaHHA [5, 6]. Mpu XO3/1
(aKTOPp FiNOKCii € HAMBAXIMBILWMM Y MPOLLECAX NMEPEXOAY OKCHU-
[a3HOTO WSXY BUKOPUCTAHHS KMCHIO 10 OKCUreHasHoro [7-9].

OpHuWM i3 HaCniaKiB XpOHIYHOI 3ananbHoi peakuii npu X03/1
€ HaKOMUYEHHS MOKPOTUHHS B AMXANbHUX LUASXAX, IKe € NpU-

UMHOIO YaCTUX 3aroCTPeHb i NPOrpecyBaHHs 3aXBOPIOBAHHS.

EdekTMBHMM METOAOM BUAANEHHS MOKPOTUHHS € iHransuiiHe
BBefEeHHS 7 % rinepToHiYHOro conboBoro po3suunHy (FCP), ogHak
y 6inbwocTi NauieHTiB GOPMYETLCH HEMPUXMBHICTb O TAaKOrO
nikyBaHHs. lonasaHHs rianypoHoBoi kucnotu (TK) 0,1 % nipgw-
wye nepeHocumictb MCP y Takmx nauienTis [10-13].

MeTa pocnigxeHHs nongrana B OUiHLUI BNAMBY Ta NepeHo-
cumocTi B nauienTiB i3 XO3J1 iHranauiMHoro BBeLeHHs npena-
paty OKISTAR hyal 7 %, sixkuit mictutb [CP (7 % HaTpito xnopup)
i 0,1 % rianypoHat Hatpito (TH).

Marepianu Ta MeToaun
O6cTtexxeHo 62 nauieHt 3 XO3/1, aki Buainanu noHag 10 mn
MOKPOTUHHS Ha A06y Ta/abo Manu Ginbw SK 2 3arocTpeHHs

Ha piK Ha TNi AOTPMMaHHSA BUMOT CTaHAAPTHOI POHOBOI Tepanii.

Yci nauieHT 6ynu po3nofineHi Ha 3 KNiHIKO-NaToreHeTUYHi
DOI: 10.32902/2663-0338-2020-2-34-43

36 | 2-2020

rpynu. basoBa MeaukamMeHTO3Ha Tepanisi BCiM XBOpPWUM NpoBe-
[JeHa 3rigHO 3 a4anToBaHOK HaLioHaNbHOW KJiHIYHOK HacTa-
HoBoto 2019 p.

[o rpynu 1 (KkoHTponb) yBiwnu 28 nauienTiB i3 XO3/1,
AKi NiKyBanmncs 3a CTaHgapToM 6a3uncHoi Tepanii i3 3actocyBaH-
HAM BpPOHXONITUYHOI Ta NPOTM3ananbHOi Tepanii; 4 nNauieHTH
yepes HefOTPUMAHHS BUMOT NPOTOKOY AOCHIAKEHHS BUOYNK,
NPOMiXHa OLiHKa pe3ynbTaTiB Oyna nposeaeHa vepes 1 micsaup.
Y BnbipLi nepeBaxanu 4onoBiku ctaporo Biky (61,3%2,9 poky),
nepeBaxHa BiNbLWICTb 3 GKMX KypsTb a0 KypuiuM B MUHYIOMY.
MokasHukM QYHKLIT 30BHILLHbOrO AnxaHHs (D3[) 6ynum 3icTas-
HWMMU B yCiX rpynax.

[lo rpynu 2 yeiwnm 12 nauieHTiB, 9Ki BUKOPUCTOBY-
Banu HebynawsepHi iHranauii 7 % I'CP 6e3 K BpaHui Ha niui
KAl 3 OLIHKOK AMHaMIKKM NikyBaHHS yepe3 1 Micsiub.
Cepen HUX 6yno 9 4oNOBIKiB i 3 XiHKW, CEpefHiN Bik CTaHO-
BMB 64,3%2,9 poky, TpuBanicte XO3/1 - 21,4*3,2 poky. Yci na-
LIEHTM KYpUAK, CTaX KYpiHHA — 32,3%1,1 poky, iHaeKC nayka/
pik cTaHOBMB 24,3%4,2 poky. YcepeaHEeHi NOKa3HUKKU BEHTUNS-
LifHOT dyHKLji: 06€M dopcoBaHoro BuAnXy 3a 1-lwy cekyHay
(ODB,) - 68,7%2,6 %; ODB,/OXEJT (bopcoBaHa XNUTTEBA €M-
HiCTb nereHb) — 58,9%4,1 % [0 HanexHoi BennumHu. Y xoai fo-
CnipKeHHs 2 nauieHTn Bubynu vepes BiauyTTa CyOEKTUBHOI
HenepeHoCMMOCTi NpU3HavyeHux iHranguiiHo MCP ynponoBx
neplumnx 2 AHiB, iLle yepes TxaeHb BUOynu 3 nauieHtu. Hanpu-
KiHUi Micsius B rpyni 2 3anmMwmnocs 7 nauieHTiB.

[o rpynu 3 yeinwnm 22 nauientn 3 XO3/1, gki nikyBanucs
3a CTaHAapToM 6a3ncHOI Tepanii 3i BKAKYEHHAM Y Mepiog,
3arocTpeHHs HebynansepHoro seeneHHs TCP i TH. Mpenapat
OKISTAR hyal 7 % npu3HayaBca nauieHTam rpynu 3 BNPOAoBXK
1 micausa 1 pa3 Ha poby yepes Hebynaisep ypaHui Ha Miui
KAl 3 BiAXapKyBaHHAM (ypaHiwHs caHauis 6poHxis). Ce-
penHil Bik xBopux ctaHoBuB 60,4%3,2 poky. Yonogikis 6yno 17,
XIHOK — 5; cepefiHa TpuBanicTb 3aXBOptOBaHHS — 27,4%1,5 poku.
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AKTMBHMMM KypUsMu B MUHYnoMy Bynm 10 nauieHTis, 7 3anuwim-
nucs 1 potenep (yci YonoBikM), CTax KypiHHS — 41,2%5,1 poky,
iHaekc nauka/pik - 29,5%2,4 poky. CepeaHin nokasHuk O®B,
y rpyni 3 popiBHioBaB 58,9%4,3 % [0 HanexHoi BeNMYnHMU,
ODB,/DXEJT - 56,4%2,8 %. HanpukiHui gocnimkeHHa Bubys
1 nauieHT yepes yTpayeHuin 38930K.

Mepen npusHavyeHHam [CP npoBoOAMBCA CKPUHIHIOBUI
TECT Ha TONEPaHTHICTb 4O CYMICHOCTI 3 NPU3HAYeHUMHU npe-
napaTamu 3a OuiHKO nokasHukiB M3/ wnaxom cnipomeTpii
0o Ta nica HebynasepHoi iHranauii. Y pasi sHmkenHa ODB,
noHan 15 % nauieHT BUKNOYANMCA 3 LOCTIIKEHHS.

[u3aiH pocnipkeHHs BiANOBIAAB BIAKPUTOMY NOPIBHSANb-
HOMY paHAOMi30BaHOMY criocTepexeHHt. O6EekToM cTanu 62 na-
uienTn 3 XO3J1 nepeaxHo llI-1ll cTagii. Y nporpamy moandi-
KOBaHOi Tepanii yBillwAM 58 nauieHTiB i3 KOHTPONbOBAHUMU
H6poHxonereHeBUMM CUMNTOMaMu. AKTMBHICTb 3ananbHOro npo-
Liecy HeiHbeKLiMHOro XxapakTepy BifNOBiAaNna cepesHin TIHKKOCTI
3aXBOPIOBAHHSA, pPO3MOAIN rpyn LOCNIIKEHHS HABELEHUI HA pUC.

EdekTMBHICTb 3anponoHOBaHOI MOAeni likyBaHHS i3 3acTo-
CyBaHHAM B OCHOBHMX rpynax (2 Ta 3) HebynarnsepHoi Tepanii
3 [CP i I'CP + I'H ouiHtoBanM B AMHaMILi 33 KNiHIYHOK CUMMTO-
MaTUKOH0, CTYMEHEM BMPAXEHOCTI 3aAMLWKK (Wwkana bopra, Tect
i3 6-xBMIMHHOK xoabboto, Tect MRC), nokasHukamn O3, (ODB,,
OXKES, ODB,/DXKENT), AMHAMIKOIO MOKA3HWKIB OKCUMAAHTHO-
NpOTEONITUYHOI M aHTMOKCUAAHTHOI aKTUBHOCTI Ma3MuM KpOBI.

CryniHb okucHOBanbHoi Moaundikauii 6inkis (OMB) oui-
HIOBaNIM 33 BMICTOM aNbAerif- i KETOHAMHITPOMEHINriApa3oHiB
(AKOH®T) HenTpanbHoro (HX) # ocHoBHOro xapaktepy (OX)
y nnasmMi kposi 3a meTogom O.€. [lybiHiHOi Ta cniBaBTOpIB Yy MO-
andikauii 1.d. MewmwmHa. Ymict y cnposatui kposi AKAH®I HX
peectpyBanu Ha dotokonopmmeTpi KOK-3 npu ooBXMHI xBuni
370 HM (OMB370); AKOAH®I OX - 430 HM (OMB430). YmicT Mo-
NeKynspHUX NPOAYKTIB BiIbHOPAaAMKANIbHOIO OKUCIEHHS NiniaiBs:
ManoHOBOro anbaerigy B nnasmi kposi (MAnn) Ta eputpoumnTax,
i30nboBaHMX NoABivHMxX 38a3kiB (IM3), AieHoBMX KoH'oraTiB (OK),
KeTopmieHiB i cnpspkeHunx TpieHiB (KCT) - 3a |.A. Bonyeropcbkum
i cniBaBTopamu. CTaH NPOTUPAAMKANBHOIO 3aXMCTY OLLiHIOBaNM

3a piBHEM BiNIbHOTO MNYTaTiOHY, KOTPUIA BU3HAYAIM TUTPALLIAHUM
meTogom 3a O.B. TpasiHoto B Moaudikauii I.d. MewmwweHa.
3'9coBYyBaNu aKTUBHICTb PepMeHTiB: LepynonnasMiHy (L), kata-
nasu (KT) 3a M.A. Kopontok i cniBaBTopamu; rnyTaTioHNepoKcu-
nasw (M), rytatioHpepykTasu (I'P), rnytatioHTpaHcdepasum (I'T)
3a |.®. MewmweHUM. AKTUBHICTb epMEHTIB po3paxoByBau
Ha 1 r remorno6iny (Hb), akuit BU3HauaBCs UiaHigHUM MeTo-
oM. HasiBHICTb i BUpaXXeHiCTb €HAO0TOKCMKO3Y BCTAHOB/HOBANM
3a piBHEM Y CMPOBATLLi KPOBi CepeaHbOMOEKYNSPHUX NENTUAIB
3a M.I. TabpiensaH. Kpos ansg pocnigxkeHHs 6panu 3 NikTboBoi
BEHW BpaHLi, HaTwwe B 06eMi 8-10 mn. Sk cTabinizatopu BuKO-
pucToByBanu 3,8 % po3umnH LMTpaATy HaTpito.

KniHiyHa ouiHka cTaHy XBOpMX NpPOBOAMAACS 3a cneLi-
anbHO po3pobneHol0 aHKEeTO, KOTPa BpaxoByBana AMHaMIKy
CUMIMTOMIB 3aXBOPOBaHHS, BUPaxeHy B 6anax: 0 — BiACYTHICTb;
1 - nokpawaHHs; 2 - noripweHHs; 3 — 6e3 3MiH. NpoMixkHUMK
TOYKaMM aHanisy c1y>xuna AMHaMika NnokasHUKIiB OKCMOAHTHO-
AHTMOKCMAAHTHOIO BanaHcy Ta CTyneHst aKTUBHOCTI NPOTEO0i3y.
KiHueBMMM TOUKaMM OLIHKM ePeKTUBHOCTI nNpenaparTiB cTtanu
KNiHIYHA OLHKa, TpMBANiCTb i YacToTa 3aroctpeHHs XO3/1, omHa-
Mika M3/ 3a nokasHukamu ODB1, OXEST, ODB,/MXKEN, komn-
NAEHTHICTb 3a cnewjianbHO po3pobneHoto aHKeTot. [apameTpu
ouiHoBanK yepes 1 Micaub MoandikoBaHoro NikyBaHHs. OUiHKy
nepeHocumocti ICP + MH y nauieHTiB i3 HenepeHocumicTio TCP
npoBOAMAM NpUBAKM3HO Ha 6-7 AHIB ni3Hiwwe. OuiHka edekTnB-
HOCTi MOAMGbIKOBAHOIO NiKyBaHHA B YCiX MaLi€EHTIB NpoBoAMNacs
yepes 4 TWXHI Micng noyaTky KOMMNAEeKCHoro NikyBaHHS. byna
NpoBefeHa PeEeCTpalLlisi BCiX HeGaXXaHUX SBULL,

Pe3ynbTati Ta ix 06roBopeHHs

[10Ka30M aHTMOKCMAAHTHOrO, MeMbpaHoCTabinizyBanbHOro
BnAuBY HebynanzepHux iHranauin FCP i ICP + MH 6yno BiporigHe
3HUXEHHS B KPOBi MPOMIXHMX i KiHLEBUX NPOAYKTIB nepe-
KMCHOro okucneHHs ninigis — MOJ1 (1N3, AK, KCT, MAnn), OMb
(AKOH®I HX/OX), nepokcuaHOi pe3ncTeHTHOCTI epUTPOLMUTIB
(MPE) # ycyHeHHs dakTopiB AncHanaHcy aHTUMOKCUAAHTHOIO
3axucty — AO3 (NiaBULLYETLCS BMICT MyTaTiOHy BifAHOBNEHOIO

( Ycboro - 62 nauieHTn J
Tpyna 1 (n=28) lpyna 2 (n=12) lpyna 3 (n=22)
BbasucHa Tepanis ba3ucHa Tepanis + CP BasucHa Tepanis + OKISTAR hyal 7 %

A4

)

T

( 3asepwunu -7 J ( Bubynm - 5 J (Sasepumnm -21 J ( Bubynu - 1 J

3aBepwunu - 24 Buby.
JV

( HepoTpymaHHA BUMOT NPOTOKONY J

Y

\ v

He6axaHi auwa - 2

Biamosa - 3 ( BipcyTHill 3B’A30K 3 nauieHTOM J

Ycboro Bubynu - 10

HepoTtpumaHHA BUMor npotokony -4

Biamosa - 3
He6axaHi aBuwa - 2
BigcyTHii 38'A30K - 1

Puc. Po3nopin nauientis i3 XO3/1 y anuHaMiLi MoamdikoBaHOro nikyBaHHS
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(TB), LepynonnasmiHy, 3HUKYETbCS aKTUBHICTb KaTanasw, [T, 1)
y AMHaMILi AudepeHLiioBaHOro NikyBaHHa (Tabn. 1).

AHani3 oTprMaHuX pe3ynbTaTiB Nokasas, Wo piBHi MAnA, IM3,
[OK, KCT, NMPE 3H1yBanucs BiAHOCHO Takmx A0 NiKyBaHHS B rpyni
2B Ha 39,3; 17,3; 16,02; 16,5 Ta 72,9 % BignosiaHo (p<0,05
y BCix BUnaakax). CraTCTMYHO 3HauyLLO 6yNa pi3HMLS 33 LMK
NMOKa3HWKaMM B AMHAMILL NiKyBaHHA Ta B rpyni 3B. Tak, pi3Huus
3a MAnn craHosuna 46,9 % (p<0,01), IN3 - 17,1 % (p<0,05),
0K - 13,3 % (p<0,05), KCT - 9,9 % (p=0,01), MPE - 63,03 %
(p<0,01). CraTMCTMUHO 3HauyLLo0 Byna pisHMUS Mix rpynoto 1B
Ta rpynamu 2B Ta 3B, wo craHosuna: 3a MAnn - 23,7 % (p<0,05),
28,5 % (p<0,05), 29,6 % (p<0,05); 3a IM3 - 4,5 % (p>0,05), 3,3 %
(p>0,05),19,9 % (p<0,05); 3a OK - 2,6 % (p>0,05),1,3 % (p>0,05),
12,7 % (p<0,05); 3a KCT - 6,3 % (p>0,05), 3,7 % (p>0,05),9,5 %
(p>0,05); 3a MPE - 20,4 % (p<0,05), 23,3 % (p<0,05), 41,8 %
(p<0,05). PizHuug 3a MAnn Mix rpynamu 2B Ta 3B 6yna HeBipo-
rifHoto. BiporigHoto Byna pisHMUS MiX MOKa3HMKaMM aKTUBHOCTI
rpyn 2B 1a 3B (14,7 %; p<0,05) Tinbku 3a piHem IM3. Makcu-
ManbHO 3HauyLLOl Byna pi3HMLA 33 NOKA3HMKAMMU OKCUAATUB-
Horo ctpecy (OC) po nikyBaHHs B rpyni 3: 3a MAnn - 47,5 %
(p<0,05), IN3 - 34,9 % (p<0,05), AK - 23,9 % (p<0,05), KCT -
29,7 % (p<0,05),MPE -y 2,03 paza (p<0,01). CratnctnyHO 3Hauy-
woto byna pisHuus Mixk rpynoto 1 Ta rpynamum 2 1a 3:3a MAnn -
23,7 % (p<0,05), 28,5 % (p<0,05), 29,6 % (p<0,05);3a IM3 - 4,5 %
(p>0,05), 3,3 % (p>0,05), 19,9 % (p<0,05); 3a AK - 2,6 % (p>0,05),
1,3 % (p>0,05),12,7 % (p<0,05); 3a KCT - 6,3 % (p>0,05), 3,7 %
(p>0,05), 9,5 % (p>0,05); 3a NPE - 20,4 % (p<0,05), 23,3 %
(p<0,05),41,8 % (p<0,05).

OmKe, HanbinbWMI BNAMB HA AMHAMIKY OPMYBaHHS Npo-
MixkHux npogyktis MOJ1 i MPE Mana koMb6iHOBaHaA iHransuinHa
HebynarsepHa Tepanis. Ha Hawy AyMKy, 3a3Ha4yeHi 3MiHu 3y-
MOB/EHI TUM, WO NpoTU3ananbHa aktneHicTb [CP + K cnpsamo-
BaHa Ha BCi (a3u 3ananbHOro npouecy v eeKTMBHa, roNI0BHUM
YMHOM, CTOCOBHO C/IM30BOi 0O0NOHKM AMXANbHMUX WAsXiB. OKpiM
uboro, K 3HMXKYE YTBOPEHHS NEPOKCUAY BOLHIO Ta NPUTHivye
npoaykuito MA, AMOBIPHO, LUASIXOM Aii HA paHHIO CTaAi0 KNIiTUH-
HOI NpOAYKLIT BiNbHMUX paguKanis.

3aBAsSKM 3aCTOCYBAHHIO KOMBIHOBaHMX Mpenapartis 6ynu
[OCArHyTI Aeski MO3UMTUBHI 3CyBM NokasHukiB OMbB 3a BMicToM
AKOHOT HX ta OX. WonpaBaa, wi 3MiHM 6ynu CTaTUCTUYHO
Mano3Hauyli npu MiXrpynoBoMy MOPiBHSHHI. Tak, pi3HMLS
3a BMictoM AKOH®I HX ta OX mix rpynoto 1B ta rpynamu 2B
Ta 3B craHosuna BianosiaHo: 4,2 % Ta 10,7 % (p,>0,05); 9,7 %
1a 12,7 % (p,<0,05). [Mpu nopiBHAHHI aHaNOriYHMX 3HA4EHb MiX
rpynamu 2B Ta 3B BiporiaHoto 6yna pisHuusg 3a AKOHOI HX
Tinbku Mixk rpynamu 3B 11 1B (12,8 %; p<0,05), a 33 AKOAH®I OX
OTPUMAaHHI 3HayeHHs Oynu HeBiporigHi B ycix BMnNaakax.
3 iHworo 60Ky, AOCATHYTUMM pe3ynbTaTamu HebynaisepHoi
Tepanii 3 fofaBaHHAM [CP € CTaTUCTUUYHO 3HAUYLLE 3HUXKEHHS
nokasHukis OMb 3a AKAH®I HX Ta OX BiAHOCHO Takux A0 Ni-
KyBaHH$, WO cTaHoBuAK B rpyni 2 — 16,4 % 1a 25,6 %, y rpyni
32-20,98 % Ta 32,5 % signosiaHo (B ycix Bunaakax p,<0,05).

Mpo edeKTUBHICTb 3aNPONOHOBAHMX CXEM J1iKYBaHHS, KOTpI
BMN/IMBAOTb HA rONI0BHMI NaHutor natoreHesy XO3J1 - 3ananeHHs,
CBIAYUTb MO3UTMBHA AMHAMIKA 3HUXKEHHS NoKa3HuKiB MAK B ekc-
nepuMeHTaNbHUX rpynax, Lo, WMOBIPHO, Pa30M 3i 3MEHLLEHHAM
arpecvHocti OC Ma€ BNMB Ha CTPUMYBAHHS NPOrpecyBaHHs
3axBoptoBaHHs. Tak, [MAK 3a anbbyMiHOM, a30ka3eiHOM i a30Ko-
JIOM B OCHOBHMX Fpynax CTaTUCTUYHO BipOrifAHO 3HMXKYyBanacs
BiZLHOCHO TaKoi [0 NikyBaHHA B rpyni 2B Ha 25,4; 22,96; 16,2 %,
a B rpyni 3B - Ha 23,3; 27,9; 37,3 % (p,<0,05 y BCix BMNaaKkax).

—_ =~
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AHanoriyHow Ta cTaTMCTMYHO 3Hauvywoto byna MAK ycix Buais
NpyY NOPIBHAHHI 03HAYE€HMX MOKA3HMKIB i3 KOHTPO/IbHOK py-
noto. Mpu MiXrpynoBoMy NopiBHSHHI B 0CHOBHMX rpynax MAK
3a a30K0JIOM BipOriAHO 3HMXKyBanacs B rpyni 3B BigHOCHO aHa-
JIOriYHOro nokasHuka B rpyni 2B (Ha 25,9 %; p<0,05). BiporigHoi
pi3HMLi MiX rpynamu 2 Ta 3 He BCTaHoBAeHO. Lo cTocyeTtbes
MAK 3a a30anbbyMiHOM 11 a30Ka3eiHOM, TO MpU OKPEMOMY
3aCTOCYBaHHI CxeM iHransauinHoi HebynarnsepHoi Tepanii (T'CP;
I'CP + H) cnoctepiranncs Mano3HavyLli TeHAEHLIT y 3CyBax LmX
NOKa3HMKIB, @ Np1 KOMOBIHOBAHOMY NiKyBaHHI Li 3cyBu Bynn
CTaTUCTUYHO 3HAYYLL.

13 Tabn. 1 BUNAMBAE, O 3anponoHOBaHe LOMNOBHEHHS [0 6a-
3MCHOI Tepanii CNpUsAE BUPiBHIOBAHHIO BanaHcy akTUBHOCTI
B cucteMi M03. Taki epekTH 4iTKO NPOCTeXYHTbCA B pasi 3a-
cTocyBaHHa kKoMbiHoBaHoi Tepanii (TCP + IK), wo cBiguuTh Npo
CUHEPriYHY A0 3anNponoHOBaHMX NiKapCbKMX 3aC0biB.

PiBeHb B y AmMHaMiLi nikyBaHHS 3pOCTaB Yy BCiX OCHOBHMUX
rpynax (y rpyni 2B - Ha 15,3 %,y rpyni 3B - Ha 27,6 %; p<0,05
y BCiX BUMAAKaX) i BiporifHO BiApi3HABCS Bif 3CYBiB Y KOHTPO/b-
Hiv rpyni (8 rpyni 2B - Ha 21,05 %, y rpyni 3B - Ha 19,3 %;
p<0,05 B 060X BMNaAkax). MakcMManbHOro 3poOCTaHHA piBEHb
B BiAHOCHO 3Ha4YeHb KOHTPONbLHOI rpynu caras y rpyni 3B
(Ha 29,8 %; p<0,05). CraTUCTMUYHO Mano3HauyLo byna Mix-
rpynoBa pi3HMUA 3a piBHeM B B 0OCHOBHMX rpynax. Y AMHaMiLli
NpoTM3ananbHOro NiKyBaHHS 3HWUXYETbCS aKTUBHICTb rnyTa-
TioHo3anexHux depmenTis I'T i ITI: BignosiaHo, B rpyni 2B -
Ha 14,4 Ta 23,4 %,y rpyni 3B - Ha 22,2 Ta Ha 34,7 % (B ycix
Bunagkax p<0,05). AHanoriyHnmMm € 3MiHm aktmsHocTi T i Tl
BifLHOCHO MOKA3HWKIiB KOHTPOJIbHOI FPYNu: 3HWXKEHHS B rpyni
2B -Hal1l,31a 76 % (p,>0,05),y rpyni 3B - Ha 16,6 Ta 18,8 %
(p,<0,05). BiporiaHoto € Mixrpynosa pisHuus 3a aktueHicTio 1.

3acTocyBaHHs KOMbBiHOBaHOI Hebynan3sepHoi Tepanii cy-
NPOBOAXKYETLCA ICTOTHILLMMM 3MiHaMKM BMicTy LM ¥ akTMBHOCTI
Katanasu. Bmict LI 3pocTae BiGHOCHO Takoro A0 NiKyBaHHA
B rpyni 2B Ha 17,8 %,y rpyni 3B - Ha 49,2 % (p,<0,05 y BCix BYK-
naakax). CraTUCTMYHO 3HAYYLLOK € Pi3HMLA 33 MM NMOKA3HUKOM
MiXX KOHTPOJIbHOO ¥ OCHOBHUMM FpynamMu, WO CTaHOBUTb Y rpyni
2B 21,2 %,y rpyni 3B - 45,04 % (p,<0,05 y BCix Bunaakax). Bi-
porifHoo € pisHuus Mix rpynamu 2B ta 3B (20,5 % 1a 19,7 %;
p,<0,05, p,<0,05). CBOEIO Ueproto, aKTMBHICTb KaTanasu BiporiaHo
3HUXKYETBCS BiAHOCHO Takoi [0 NiKyBaHHS B rpyni 2B Ha 38,98 %,
y rpyni 3B - Ha 46,6 % (p,<0,05 y Bcix Bunazkax). BiporiaHoto €
pi3HULS 33 LLMM MOKA3HMKOM i MiXX KOHTPONbHOK 1 OCHOBHUMM
rpynamu, Wwo cTtaHoBuTtb y rpyni 2B 13,6 %,y rpyni 3B - 20,01 %
(p,<0,05 y BCix BUNaaKax).

OTxe, BigHOBNEHHS doHAy B 3HMXKYE piBEHb CUCTEMHOIO
€HL0TOKCMKO3Y Ta NiACMIOE NOTYXHicTb MO3 i3 koMneHcauie
BMSIBMIEHOTO A0 NiKyBaHHS AMcOanaHcy, 3aBASKM YOMY iCTOTHO
3HMXKYETbCS iHTEHCMBHICTL OC i BiNbHOPAAMKANBHOIO YLIKOA-
YKEHHSN CTPYKTYPHMX i TpaHCNOpTHMX 6iononimepis, Npo wwo
CBigYMTb 3HMXKEHHS iHTeHcuBHOCTI OMB Ta MNAK. Taka TeHOeH-
Ui B AMHAMILi KOMMNAEKCHOrO NiKyBaHHS CNPUSE 3HMKEHHIO
YYTIMBOCTI MeMBpaH epuUTPOLMTIB A0 MEPOKCUAHWUX BMNMBIB,
npo WO CBiAYMTb NO3MTMBHA AnHaMika [MPE, koTpa 3yMOBOE
NiABULLEHHS 30aTHOCTI epuTpoLMTiB A0 AedopMaLii nig yac
NpoXoxXeHHs Yepes kaninap. Lli aga edektn vitTko npocrexy-
H0TbCS B pasi 3acToCyBaHHA Hebynai3sepHoi kombiHauii FCP + MH
Ha i 6a3ncHoi Tepanii.

YcTaHOB/EHO, WO BAMXaHHS KoMbGiHauii TCP + M'H cnpuse
NoKpalaHH 6POHXiaNbHOrO ApEHAXY, 3HUXEHHIO BSI3KOCTI
MOKPOTUHHS, MO3UTUBHIN AMHAMIL KNOYOBKUX NokasHukiB M3/,
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Ta6amua 1. 3HaueHHS OKPEMMUX MOKA3HMKIB PYHKLOHANIbHOI aKTUBHOCTI OKCUAAHTHO-NPOTEONITUYHO-aHTUOKCUAAHTHOT
cuctemu npu XO3J1 y oMHaMIL KOMMIEKCHOTO NiKyBaHHS (MEm)

XBopi Ha XO3J1 (n=62)

MokasHukw, N30 (n=24)
140 BMBYANMCA fpyna 1 (n=28) fpyna 2 (n=12) fpyna 3 (n=22)
basucHa Tepanis rcp ICP + TK
A B A B A

MAnn (MMonb) 3,21+0,13 5,67+1,02 4,91+0,28 5,610,2 3,82%0,14 5,59+0,42 3,791,04
(p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p<0,05;
p,<0,05) p,<0,05; p,<0,05;
p,<0,05) p,<0,05;
p,>0,05)

MPE (%) 5,18+0,23 12,61#1,32 9,84%0,12 13,01+0,51 7,98%0,24 14,09+1,22 6,94%0,13
(p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p<0,05;
p*<0,05) p,<0,05; p,<0,01;
p,<0,05) p,<0,05;
p,<0,05)

IN3 (E232/mMn kpoBi) 2,61+0,14 4,17%0,18 3,74+0,12 4,24%0,14 3,62%0,11 4,21%0,12 3,12+0,26
(p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p<0,05;
p,<0,05) p,<0,05; p,<0,05;
p,>0,05) p2<0,05;
p,<0,05)

[OK (E232/mn kpoBi) 1,27+0,08 1,74%0,08 1,60%0,09 1,79+0,11 1,58+0,02 1,76*0,09 1,42%0,07
(p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p<0,05;
p,=0,05) p,<0,05; p,<0,05;
p,>0,05) p,<0,05;
p,>0,05)

KCT (E278/mn kpoBi) 0,62+0,05 0,94+0,04 0,84+0,07 0,89+0,11 0,81£0,02 0,96%0,03 0,74*0,06
(p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p<0,05;
p,<0,05) p,=0,05; p,<0,05;
p,>0.0) p,<0,05;
p,>0,05)

OMB 3a BMicTOM 1,95+0,37 2,610,12 2,48+0,09 2,71+0,11 2,24+0,14 2,63%0,19 2,11%0,17
AKOH®I HX (p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p>0,05;
(MMonb/r 6inka, 370 HM) p,>0,05) p,<0,05; p,<0,05;
p,=0,05) p,<0,05;
p,<0,05)

OMB 3a BMicTOM 10,26%1,2 19,66%1,21 18,01+1,09 21,17#1,9 15,98+1,24 19,1223 15,12+1,18
AKOH®I OX (p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p<0,05;
(MMonb/r 6inka, 430 HM) p,>0,05) p,<0,05; p,<0,01;
p,<0,05) p,<0,05;
p,>0,05)

MAK 3a a3oanbbyMmiHoM 2,91+0,15 4,10%0,14 3,91+0,27 4,18%0,16 3,39+0,12 4,19+0,04 3,090,21
(E440/mn/rop) (p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p<0,05;
p,>0,05) p,<0,05; p,<0,05;
p,<0,05) p,<0,05;
p,>0,05)

MAK 3a a3okazeiHom 2,16%0,12 4,16%1,07 3,97+0,08 4,31%0,11 3,37+0,18 4,19+0,07 3,14+0,09
(E440/mn/rop) (p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p<0,05;
p,<0,05) p,<0,05; p1<0,05;

p,<0,05) p2<0,05;

p3=0,05)

MAK 3a azokonom 0,44%0,09 0,81+0,03 0,77+0,01 0,92+0,01 0,67+0,04 0,91+0,04 0,54+0,01
(E440/mn/rop) (p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p<0,05;
p,>0,05) p,<0,05; p,<0,05;
p,<0,05) p,<0,05;
p,<0,05)

B (MKMonb/n) 0,71+0,02 0,51+0,02 0,57+0,04 0,59+0,01 0,68+0,03 0,58+0,03 0,74*0,08
(p<0,05) (p<0,05; (p<0,05) (p>0,05; (p<0,05) (p>0,05;
p,<0,05) p,<0,05; p,<0,05;

p,<0,05) p2<0,05;
p,>0,05)
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[-S-T 121,18%£2,23 153,97%#12,18 147,12+10,06 151,29%4,76  132,24*2,12  154,18%4,12 126,14%9,48
(HMonb B 3a xB/r Hb) (p<0,05) (p<0,05; (p<0,01) (p>0,05; (p<0,05) (p>0,05;
p,>0,05) p,<0,05; p,<0,05;
p,<0,05) p,<0,05;
p,>0,05)
m 157,65%6,45 234,68+17,07 202,44%+6,18 232,24+11,08 188,21%6,15  229,18%9,16 170,18%7,14
(HMonb B 3a xB/r Hb) (p<0,05) (p<0,05; (p<0,01) (p<0,05; (p<0,05) (p>0,05;
p1<0,05) p,<0,05; p,<0,05;
p,>0,05) p,<0,05;
p,<0,05)
KT 13,7+1,12 19,62+2,18 18,11+1,29 21,18%2,04 15,94£2,14 22,12%1,98 15,09+1,06
(MKMONb/XB) (p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p=0,05;
p,>0,05) p,<0,05; p,<0,01;
p,<0,05) p,<0,05;
p,>0,05)
L (mr/n) 221,61£10,11 136,18+10,16 142,12*11,03 146,19+3,68 172,24+2,12  138,12%9,81  206,14+14,08
(p<0,01) (p<0,05; (p<0,01) (p<0,05; (p<0,05) (p>0,05;
p,>0,05) p,<0,05; p,<0,05;
p,<0,05) p,<0,05;
p,<0,05)
KAL®E (y.0.) 2,78+0,03 1,48+0,05 1,52+0,11 1,56%0,04 2,28+0,08 1,62%0,06 2,46+0,07
(p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p=0,05;
p,>0,05) p,<0,05; p,<0,05;
p,<0,05) p,<0,05;
p,<0,05)
[E (y.0.) 1,92+0,07 1,22+0,09 1,37+0,05 1,24+0,02 1,78+0,08 1,19+0,01 1,86+0,03
(p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p>0,05;
p,<0,05) p,<0,05; p,<0,01;
p,<0,05) p,<0,05;
p,=0,05)
CAcn (%) 0,8%0,3 1,4+0,03 1,3%0,02 1,2+0,06 0,7%0,03 1,8+0,02 0,9+0,01
(p<0,01) (p<0,05; (p<0,05) (p>0,05; (p<0,001) (p>0,05;
p,>0,05) p,<0,01; p,<0,01;
p,<0,05; p,<0,05;
p,<0,05) p,<0,01)
CPAcn (%) 1,2%0,02 2,4%0,2 2,2¥0,03 2,2%0,05 1,7%0,06 2,8%0,4 1,3+0,03
(p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,001) (p<0,05;
p,>0,05) p,<0,01; p,<0,001;
p,<0,05; p,<0,05;
p,<0,05) p,>0,05)

MpumMiTtku: M30 - npakTMyHO 380poBi 0cobu; MAK — npoTeoniTMYHa aKTUBHICTb KPOBI. A — [0 NiKyBaHHS; B — y AMHaMIL NiKyBaHHS.
p - CTYNiHb BipOriAHOCTI Pi3HWLI NOKa3HKKiB BiAHOCHO M30; p, - CTyNiHb BIpOriAHOCTI Pi3HML NOKa3HWKIB BIAHOCHO CEPEAHbOrO
3HAYEHHs 0 NiKYBaHHA; p, = CTYNiHb BiPOriAHOCTI NOKA3HMKIB BIAHOCHO KOHTPOJIbHOI rPYNu; p, — CTYMiHb BipOriAHOCTI Pi3HMUi

MOKA3HMKIB MiX rpynamu 2 T1a 3.

3okpema O®B,, niaguiLye AKicTb XMTTA (A)K), 3MeHLye noTpeby
B 3aCTOCYBAHHi aHTMBIOTUKIB i YN0 3arocTpeHb (Tabn. 2). [o-
TUYHOK 03HAKOK MO3UTUBHOTO BMJIMBY Ha CIM30BY 0BONOHKY
6poHxiB [CP € 3HMXeHHS noTpebu B iHransauisax canbbyrta-
Mony, WO Bifobpaxkae HanbinbLy edekTMBHICTb KOMBIHOBAHOI
Tepanii y XxBopux rpynu 3 (ockinbku canbbyTamon 3MeHLye
BMPAXEHICTb eKCYAaTUBHOro HabpsaKoBOro komnoHeHTa). Ce-
PeAHE YMCNO IHraNALIM Ha AeHb 3HUKYETHCS BiIHOCHO TaKoro
00 NiKyBaHHA B rpyni 3 Ha 72,7 %,y rpyni 2 - Ha 57,4 % (p,<0,01
y BCix BUNagkax). CraTMCTM4HO 3HaYyLLOH0 € Pi3HULS B OCHOBHUX
rpynax i BiLHOCHO aHANOrYHOrO MOKAa3HWKA rpynu KOHTPONIO:
BiAMOBIAHO, YNC/O0 iHranALiM canbbyTaMony 3HUKYETLCS B rpyni
3 -Ha 35,7 %,y rpyni 2 - Ha 18,8 % (p,<0,05).

OuiHKa AMHAMIKM KNIHIYHUX CUMNTOMIB NPY 3aCTOCYBaHH
peKoMeHI,0BaHOro NiKyBaHHS B NauieHTiB i3 XO3J1 crapLuoro Biky
nokKasana, o B OCHOBHMX rpynax 6yna CTaTMCTMYHO 3Hauylua
TEeHAEHLiS A0 3HWKEHHS pecnipaTopHUX NPOSIBiB 3aXBOPIOBAHHSA
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BiLHOCHO TaKOi A0 NikyBaHHA. Tak, y rpyni 2B pi3Huus woao
cymu Ganis craHosuna 93,3 % (p,<0,01),y rpyni 3B -y 2,2 pasa
(p,<0,01). BiporigHoto 6yna pi3HuLs B YCiX OCHOBHMX rpynax
i BILHOCHO KOHTPO/bHOI, WO cTaHoBMAA B rpyni 2B - 24,7 %,
y rpyni 3B - 54,2 % (p,<0,05 y Bcix Bunaakax). Cnig nigkpec-
JIUTW, LLO [OMiHYBasIbHOK KIiHIYHO 03Hakot npu X031 Il cta-
nii € kawenb, a |l ctagii - 3agmwiKa.

MaKcMManbHO BMpaXkeHa MO3UTUBHA AMHAMIKA KNiHIYHMUX
cMMnToMIB y nauienTiB i3 XO3J1, aki npuiManu KoMbiHOBaHy
Tepanito, CynpoBOAXKYBaNacs HaWbINbWKUM 3HUKEHHAM PiBHA
3agMWwKmM 3a wkanot sk MRC, Tak i bopra. 3okpema, 3HUKEHHS
CTyneHsa 3aauMwkun 3a wkanamm MRC ta bopra BiAHOCHO 3Ha-
YeHb A0 NiKYBaHHA CTaHOBWNO B rpyni 3-62,5 % T1a 1,3 pasa
(p,<0,01); y rpyni 2-44,4 1a 72 % (p,<0,01). Cratnctnyxo
3HauyLWow 6yna pisHMUS 33 LMMK MOKA3HWKAMK 1 BIAHOCHO
KOHTpO/IK0: B rpyni 3 - Ha 37,5 1a 89,5 % (p,<0,05), y rpyni 2 -
Ha 15,8 Ta 33,3 % (p,<0,05).
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MigcymoByoUM pe3ynbTaTi AOCAIAXKEHHS, MOXHA LilTH
BMCHOBKY Npo BaroMy ponb HebynaisepHoi Tepanii 3 yBe-
nenHam CP i TH. Mpenapat OKISTAR hyal 7 %, sakuii MmicTuTb
7 % wnatpito xnopuga i 0,1 % IH, y pasi 3aroctpenHs XO3/1
YMHUTb [,0AATKOBMI edeKT 3aBASKM MOKPaLaHHI0 GyHKLio-
HaNbHMX MOKA3HUKIB, 3HWXKEHHIO BUKOPUCTAHHS CUCTEMHUX
TIOKOKOPTUKOIAIB i «pU3nKy HeBaau» 6asncHoi Tepanii, cko-
POYEHHI TPMBANOCTI 3aroCTpeHHS, TEpMiHiB nepebyBaHHS
XBOPOro B CTaliOHapi, 3MEHLWEHHI0 NOTpebu B iHransauiax
canbbyTamony, CTyneHs 3a4uLKH, WO CMPUSE NO3UTUBHIN
OUHaMILi KNiHIYHKMX CMMNTOMIB | NigBulLeHHIO 9K nauieHTiB
M Y3rofKyeTbCa 3 pe3ynbTaTaMu iHWKX JocnigxkeHs [14-16].
Omxe, KOMbiHaLig ana Hebyna3epHOro BBeAEHHS ABOX MNpe-
napatie (TCP + TK), wo xapakTepu3yloTbCs B3aEMOMNOTEHLLiN-
HO0 Li€t0, MOXe Mpu3HayaTucs nauieHtam i3 XO3J1, nounHa-
toun 3 |l ctagii, ak 6asncHa Tepanis.

3a pe3ynbTaTaMu NpOBeLEHOr0 AOCNIAXKEHHS, WO HaBe-
[eHi B Tabn. 3, nokasHuk SXK y XxBoOpux OCHOBHOI rpynu 3pic
BiAHOCHO TaKOro A0 NikyBaHHA B rpyni 2 Ha 4,9 % (p>0,05),
y rpyni 3 = Ha 22,5 % (p<0,05). MixrpynoBa pi3HuuUa LOpiBHIO-
Bana 10,5 % (p<0,05). Mporte BiporifHoO 3anuwwanaca pisHuUs
33 UMM MOKa3HMKOM SIK B OCHOBHIM, TaK i B KOHTPOJbHIK rpyni
BigHocHO N30, wo craHosuna 17,9 % ta 30,3 % BignosigHo
(p<0,05 B 060x BMNaakax). MokasHuk AXK'y 6inbLIOCTi NALLEHTIB
3pOCTaB 33 PaxyHOK NiABMULLEHHS TaKMX NapaMeTpiB, IK NOKpa-
LWAHHS Gi3UYHOr0, NCMXOMONYHOro, EMOLIAHOIO Gnarononyyys,
3pOCTaHHS CNPOMOXKHOCTI BUKOHYBATH LLLOAEHHI CnpaBu, poboyi
Ta lOMaLLHi 060B3KM, 3aranbHOro CrpUHATTS K.

OuiHKa AMHAMIKM KNiHIYHMX CUMMTOMIB 3acBiguymMna 3Hu-
YKEHH$ NPUPOCTY LibOro MOKA3HMKA BiAHOCHO TaKOro A0 NiKyBaHHA
B rpyni 2 Ha 57,8 %, a B rpyni 3 -y 2,06 pa3a (p<0,01 B 060x
BMNagkax). Mixxrpynosa pi3Huus craHosuna 31,8 % (p>0,05).

Tabnauua 2. IvHaMika KniHiYHUX CUMNTOMIB, OKpeMux nokasHukis M3/, B oci6 i3 XO3/1 npu NikyBaHHi pisHMMK KOMMIeKcamu HebynainsepHoi

Tepanii Ha Thi 6a3nMcHOro NikyBaHHs (M*m)

Xsopi Ha XO3J1 (n=72)
- Tpyna 1 (n=28) Tpyna 2 (n=12) Tpyna 3 (n=22)
MokasHuKM, Wwo BuBYanucs N30 (n=24) Baieahenanid rcp ICP + IK
A B A B A B
O®B, (n) 2,97%0,05 2,47%0,13 2,51+0,12 2,45%0,04 2,64+0,02 2,36+0,05 2,72%0,02
(p<0,05) (p<0,05; (p<0,05) (p<0,05; (p<0,05) (p>0,05;
p,>0,05) p,>0,05; p,<0,05;
p,>0,05) p,>0,05;
p,>0,01)
DXEN (n) 3,52+0,08 1,64%0,07 1,69+0,07 1,64+0,02 1,71%0,03 1,62+0,11 1,790,09
(p<0,01) (p<0,05; (p<0,001) (p<0,001; (p<0,001) (p<0,01;
p,>0,05) p,>0,05; p,<0,05;
p,<0,05) p,>0,05;
p,>0,01)
O®B./DXEN (%) 78,7%0,18 50,6+2,81 48,5+1,11 49,4%3,11 54,4+2,18 45,7+1,68 51,96%1,24
(p<0,01) (p<0,01; (p<0,01) (p<0,05; (p<0,01) (p<0,05;
p,>0,05) p,=0,05; p,<0,05;
p,<0,05) p,>0,05;
p,>0,01)
TpuBanictb 18,4+1,14 16,05%1,06 13,2+1,02
3aroCTpeHHs (aHi) (p2<0,05) (p,<0,01;
p,<0,01)
MoTpeba B iHransauisax 2,3+0,02 1,9+0,01 2,2+0,04 1,4%0,01 2,1+0,03 1,1%0,006
canbbyTamony (cepefHe umcno (p,<0,05) (p,<0,01; (p,<0,001;
iHransauin Ha aeHb) p,<0,05) p,<0,01;
p,<0,001)
LLikana MRC (6anw) 0,6+0,02 2,8+0,03 2,2+0,04 2,6%0,04 1,8+0,03 2,6+0,01 1,6+0,03
(p<0,001) (p<0,001; (p<0,001) (p<0,05; (p<0,001) (p<0,05;
p,<0,05) p,<0,05; p,<0,01;
p,<0,05) p,<0,05;
p,=0,05)
Llikana Bopra (6anu) 0,7%0,01 4,4+0,4 3,6%0,2 4,3%0,8 2,5%0,01 4,4%0,3 1,9+0,02
(p<0,001) (p<0,001; (p<0,001) (p<0,001; (p<0,001) (p<0,01;
p,<0,05) p,<0,01; p,<0,001;
p,<0,05) p,<0,01;
p,<0,05)
[OuHaMika KNniHiYHUX CUMMNTOMIB - 1,83%0,02 1,11£0,05 1,61%0,03 0,72%0,005 1,72%0,06 0,560,002
(6ann) (p,<0,05) (p,<0,001; (p,<0,001;
p,<0,01) p,<0,01;
p,<0,01)

MpuMiTku: N30 - npakTMYHO 380pOBI 0COOU. A — [0 NiKYBaHHS; B — y AMHAMIL NiKyBaHHS. p — CTYNiHb BipOriAHOCTI Pi3HWLL MOKa3-
HUKiB BiAHOCHO M30; p, — CTyNiHb BipOrifAHOCTI Pi3HWL MOKA3HMKIB BiAHOCHO CEPEAHbOMO 3HAYEHHA [0 NiKyBaHHA; P, — CTYMiHb
BipOTifIHOCTI NOKA3HWKIB BIAHOCHO KOHTPOJIbHOI FPYNK; p, — CTYMiHb BipOriAHOCTI Pi3HMLIi NOKa3HMKIB MiX rpynamu 2 Ta 3.
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Tabauua 3. IuHamika KniHiYHMX CUMNTOMIB, OKpeMux nokasHukis M3/ B oci6 i3 XO3/1 npu NikyBaHHi pisHMMK KOMNAeKcaMu HebynaisepHoi

Tepanii Ha T1i 6a3ncHoro nikyBaHHsa (M*m)

MokasHuku, Wo aHanisyBanuca

N30 (n=12)

BuxipHi paHi

fpyna 2 (n=12)

XBopi Ha XO3J1 (n=34)
Tpyna 3 (n=22)

KoHTponbHi
3HaYeHHs

KoHTponbHi

BuxiaHi aaHi
3HAUYEHHs bhle

CymapHuit nokasHuk X (6anu) 7,83%0,11 5,73%0,47 (p<0,01) 6,01£0,43 (p<0,05; 5,42+0,51 6,64+0,48 (p<0,05;
p,>0,05) (p<0,01) p1>0,05; p2>0,05)
[OuHaMika KNiHIYHUX CUMNTOMIB 1,83%0,11 1,16*0,04 (p<0,01; 1,81%£0,001 0,88+0,02
(6anw) (p<0,01) p,>0,05) (p<0,01) (p<0,05; p1>0,05;
p2>0,05)
PesynbTatn TECTy 3 6-XBUUH- 359,56%12,24 249,67%21,15 287,12%11,34 251,28+17,11 311,23%£22,19
HO X0nb60t0 (M) (p<0,01) (p<0,01; (p<0,01) (p<0,05; p1>0,05;
p,>0,05) p2>0,05)
Llikana MRC (6anu) 0,6%0,02 2,8+0,02 2,2+0,04 2,7%0,01 1,9+0,03 (p<0,05;
(p<0,01) (p<0,01; (p<0,01) p1>0,05; p2>0,05)
p,>0,05)
Llikana bopra (6anw) 0,7+0,01 4,4+0,03 3,6%0,01 4,4%0,1 2,8%0,2 (p<0,05;
(p<0,01) (p<0,01; (p<0,01) p1>0,05; p2>0,05)
p1>0,05)
O®B, (n) 2,97%0,05 2,44%0,08 2,52+0,06 (p<0,01; 2,45%0,02 2,65+0,11
(p<0,01) p,>0,05) (p<0,01) (p<0,05; p1>0,05;
p2>0,05)
DXEN (n) 3,52+0,08 1,64%0,07 (p<0,01) 1,69+0,08 (p<0,01; 1,61%0,04 1,71+0,03
p,>0,05) (p<0,01) (p<0,05; p1>0,05;
p2>0,05)
O®B./DXEN (%) 78,7%0,18 53,6+1,81 48,5+2,11 (p<0,01; 51,5%1,08 53,6x1,13
(p<0,01) p,>0,05) (p<0,01) (p<0,05; p1>0,05;
p2>0,05)

MPUMITKKM: p — CTYMiHb BiPOTiAHOCTI Pi3HMLI NOKa3HMKiB BiaHOCHO MM30; p, — CTyNiHb BipOrifAHOCTI Pi3HMLI MOKA3HMKIB A0 NiKy-

BaHH$; p, — CTYNiHb BIPOTifAHOCTI NOKA3HMKIB MiX rpynamu 2 1a 3.

Pe3ynbtatit TECTy 3 6-XBUAMHHOK X0AbOOK NoKasanw, Lo
B rpyni 2 Lei NokasHMK 3poCTaB BifLHOCHO TAKOro A0 NiKyBaHHS
Ha 14,9 %, a B rpyni 3 - Ha 23,9 % (B 06ox Bunaakax p<0,05).
Mixrpynoga pi3Huus gopisHioBana 8,4 %, (p>0,05). Y xxoaHomy
3 BUNALKIB LieM MOKA3HUK He JoCAT BiKOBOI HOpMU.

AHanis pe3ynbTaTiB OLiHKM CTyNeHs 3aAMLKKM NoKa-
3aB MO3UTMBHY AMHAMIKY LWOAO ii BipOriAHOro 3MeHLUEHHS
3a wkanamu MRC i bopra BiAHOCHO TaKOro A0 NiKyBaHHA
B rpyni 2 Ha 27,3 1a 22,2 % (p<0,05 B 060x BMMmagkax)
i Brpyni 3 -Ha 42,1 1a 571 % (p<0,01 B 060ox BMNaaKax).
MixrpynoBsa pi3Huus 6yna BiporigHoto Ta ctaHoBuna 15,8 %
Ta 28,6 % BinnosigHo (p<0,05 B 060x BMNaakax) y 6ik HUX4Oro
3HAYEeHHS LMX MOKA3HMKIB B OCHOBHIM rpyni.Y >KOA4HOMY 3 BU-
NafKiB Li 3HAYEHHA He JOCAMU KOHTPObHUX BenuuunH M30.

OuiHka nokasHukis ®3[ 3acBiguuna, Wo B rpynax 2 1a 3
y AmHaMiUi nikyBaHHA nokasHukun OMB,, DXKEN Ta ODB, /DXKEN
MPaKTUYHO HE 3a3Hanu 3MiH LWOAO TakUX 40 NiKyBaHHs. Mpote
B rpyni 3 Ui NOKa3HWKM Manu TEHAEHLIO [0 3pOCTaHHS Bigno-
BifIHO A0 KOHTPO/IbHWX 3HaueHb. Tak, OPB, 3pocTas Ha 8,2 %,
OXEN - Ha 6,2 %, ODB,/OXEN - Ha 4,1 % (B ycix BMNaAKax
p>0,05). BiporigHoto 3an1wanacs pisHMLUA MidK OCHOBHUMMU Mo-
KasHukamm O3] y auHaMiui nikyBaHHA Ta nokasHukamu B M30.
PizHnug 33 ODB, y rpyni 2 craHosumna 12,1 % (p<0,05), 33 MXES -
2,06 pasa (p<0,01),3a ODB,/OXENT - 46,8 % (p<0,05).

3rilHO 3 AAHUMM HaLIMX AOCNIAKEHb, BUKOPUCTAHHS Me-
TOAMKM HebynalizepHoro 3actocyBaHHs ICP i ICP + K y no-
€0HaHHI 3 6a3ncHoto Tepanieto npu XO3J1 y xBOpUX CTapLLOro

DOI:10.32902/2663-0338-2020-2-34-43

42 | 2-2020

BiKy y 86 % BMNAAKIB BipOrifAHO 3HUXYE 3aAMLIKY Npu di3ny-
HOMY HaBaHTAXEHHI, NiABMLLYE NpaLe3aaTHICTb, 3MEHLLYE NCu-
X0eMOLiMHY AMCHYHKLIO, CNPUSE MOKPALLEHHIO KOMMNIAEHCY
Ta 5K, wo 3abe3neuye 3HMxeHHs 0bcary papmakoTtepanii, BUTpAT
Ha OCHOBHe JlikyBaHHSs. He cnocTepiraeTbcs BiporinHoro BnavBy
Ha AMHaMiKy nokasHukis M3/,

BucHoBKM

1. [lokazaMun aHTMOKCMAAHTHOrO, MeMBpaHOCTabinisyBanb-
HOro BnauBYy HebynansepHux iHransauin MCP i TCP + T'H 6ynu
BiporigHe 3HMXKEHHS B KPOBi NPOMKHMX i KiHLLEBUX NPOAYKTIB
non (N3, oK, KCT, MAnn), OMB (AKOAH®I HX 1a OX), MNPE i
yCYHeHHs dakTopiB ancbanaHcy NMO3 (nigsuweHHs Bmicty B,
LepynonnasMmiHy, 3HUXEHHS akTUBHOCTI katanasu, [T, IT1) y au-
HaMiLi AndepeHLiNoBaHOrO NiKYBaHHS.

2.Mpenapat OKISTAR hyal 7 %, akuit MicTUTb 7 % HaTpito X/10-
pup i 0,1 % H, y pasi 3aroctpeHHs XO3JT YHWUTL £OAATKOBUIA
edeKT 3aBASKM NOKPALLAHHIO MYHKLLIOHANbHUX NOKA3HWMKIB, 3HN-
YXEHHIO BUKOPUCTAHHA CUCTEMHUX MTOKOKOPTUKOIAIB | KpU3UKY
HeBaay» 6a3ncHOI Tepanii, CKOPOUYEHHIO TPMBANOCTI 3arOCTPEHHS],
TepMiHiB nepebyBaHHs XBOPOro B CTaLLiOHapi, 3MEHLLEHHIO NoTpebu
B iHransauisix canbbyraMony, CTyneHs 3aauLwKH, WO CrpUsiE NO3UTHB-
HiM AMHAMIL KNiHIYHUX CUMMTOMIB i NigBuLLeHHI0 XK nauieHTiB.

3. KombiHauig png HebynaisepHoro BBeAeHHS ABOX npena-
patiB (TCP + H), wo xapakTepusyoTbCs B3aEMOMOTEHLINHOI0
Li€l0, MOXe Mpu3HavaTics nauieHtam i3 XO3J1, noynHatoum
3 Il cTagii, sk 6a3ucHa Tepanis.
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I OPUrIHANBLHE AOCNIAMEHHA

MoTeHuiliuui BAuB pearyBaHHa Ha COVID-19
Ha TY6epKynbo3 y KpaiHaX i3 BUCOKMM piBHEM
MOro NOWMPEHOCTI: aHaNi3 MEeTOAOM MOAECNIOBAHHA

Po3pobneHo NapTHepcTBOM «3yNUHUTKU TYBEpKynbo3»
(Stop TB Partnership) y cnisnpaui 3 IMnepcbkmum konemxem JIOHOOHA,
Avenir Health, YHiBepcuteTom [IxxoHa XonkiHca n AreHtcteom CLLA

3 MixkHapogHoro po3sutky (USAID)

AKTyanbHicTb i MeTa

[nobanbHe pearyBaHHS Ha KOPOHaBipyCHY XxBopoby
(COVID-19) cnoBinbHIOE NOWMpPEHHS BipyCy, MpoTe Crnpw-
YMHSAE CEepMO3HI KOPOTKO- Ta LLOBrOCTPOKOBi nepeboi B pe-
anisauii nporpam 60poTbOM 3 IHWMMMK COLiaNbHO 3HAYY-
WMMM 3aXBOPIOBAHHAMU. 30KPEMA, Yepe3 3anpoBafXKeHHS
B CYCNiNbCTBi KAPAHTUHHOTO PEXMMY BXE CNOCTEepiraeTbes
3HaYyHe 3MEeHLIEeHHN YaCTOTU [iarHoCcTyBaHHS Ty6epKynbo3y
(TB) Ta KinbKOCTi MOBiAOM/IEHb NPO Le 3aXBOPIOBaHHA [1]
i NOTeHUiMHO MOXe 06MexyBaTUCS AOCTYMHICTb Npenapa-
TiB ANS oro nikyBaHHs [2]. Tomy 6yno cnnaHoBaHO MoAe-
NoBanbHe AOCNIAXEHHS 3 METO OTPUMAHHA BiAnoBigen
Ha TakKi 3anuTaHHA:

¢ JJkum Byae NOTEHLIMHMI BNIMB KOPOTKOCTPOKOBOIO Ka-
PaHTUHY Ha 3aXBOPHOBAHICTb Ha Th Ta CMEPTHICTb BiA HbOTO
NPOTArOM HACTYMHUX 5 POKiB y KpaiHax i3 BUCOKUM piBHEM
MOro nowmnpeHocTi?

e JJKMM YMHOM NiCNg 3aBepLlleHHs KapaHTUHY KpaiHU Mo-
XYTb NPUCKOPUTU BiAHOBNEHHS pobOTU NPOTUTYHEpPKYNbO3-
HOi cnyx6u, o6 NoBepHYTU KOHTPONb HaA enigemieto Th?

3Baxatuu Ha poboty ansa Komicii 3 Thb (Lancet
Commission on TB) y 2019 poui [3], MogentoBaHHS dOKycCy-
€TbCA Ha TPbOX KpaiHax i3 BUCOKOI NMOLWMPEHICTIO LbOro
3axBoptoBaHHA: IHAii, Pecnybniui Keniga i1 YkpaiHi. OuiHku,
OTPUMaHIi ANS UMX KpaiH, TaKoX 6ynuM eKcTpanofiboBaHi
3 METOK CTBOpPeHHSs rnobanbHoi ouiHku Bnauey COVID-19
Ha cuTyauito 3 Th.

Metoauka

MeToanKa MoAentoBaHHS BKAOYAE CTBOPEHHS AeTep-
MiHOBAHUX KOMMAPTMEHTHMUX MoLenen, ki QikCcyTb AuHa-
MiKy nepegayi Tb Ta 6ynu onucaHi paniwe [4]; ui Mogeni
6ynu BifKanibpoBaHi OKpeMo AN KOXHOI 3 TpbOX KpaiH.
Mig vyac kKoHcynbTaLin 3 ekcnepTamu lNapTHepcTBa «3ynu-
HuTM TB» Ta USAID 6yno nigrotoBneHo HM3KY clLeHapiis,
aKi Bino6paXatoTb NOTEHUiMHI HAaCNiAKM 3aNpOBaAXKEHHS
KapaHTMHHOIO pexMMy Ha pi3HMX eTamax NikyBaHHs Tb
(nomaTok). Mepenbauanocs, Wo Li 3anpoBajXeHi KapaH-
TUHHI 0OMEXeHH$ LiSTUMYTb NPOTAroM 2 MicsuiB, Nicng Yyoro
BiAOyBaTMMeTbCS MOCTYNOBE BiAHOBNIEHHS HOPManbHOro
(YHKLIOHYBAaHHS NpOTUTYBEpPKYNbO3HOI CNyXbu nNpoTarom
33[,aHOT0 2-MiCAYHOrO «nepiofy BiAHOBNEHHSA». Takox Byno
3MOLeNb0OBAHO HAMTIpWKUIA CLeHapii 3-MiCA4HOro KapaH-
TUHY 3 HacTynHuM 10-Mica4HMM NepiogoM BiLHOBNEHHS.
bynu 3pobneHi MoaenbHi NPOrHO3M WOA0 KYMYNATUBHOI
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33aXBOpPIOBAHOCTI HAa Tb Ta cMepTHOCTI Bif HbOroO 3a nepiof,
i3 2020 no 2025 pik. Okpim TOTO, 6YyNO NPOBEAEHO AaHANI3M
YYTNMBOCTI LMX MOKA3HMKIB 4O TPUBANOCTI pexuMmy isonauii
Ta nepioay BifHOBNEHHS.

Xoya BMKOHaHUI WNIXOM MOLENOBaHHS aHani3 nepe-
BaXXHO POKYCY€eTbCA Ha IHAIT, KeHii 11 YkpaiHi, oTpuMaHi ans
UMX KpaiH pe3ynbtaTv 6ynM eKCTpanonboBaHi Ha rMobanbHUi
piBeHb. Lle 6yno 3pobneHo Tak: iHAiCbKa MOAeNnb Hajagana
iHQopMaLito Npo NPOrHO3M ANS KpaiH i3 BUCOKMM piBHEM
nowunpeHocTi Th Ta 3any4yeHHaM y npouec NikyBaHHS XBO-
pUX MPUBATHOrO CEKTOpa HAaAAHHSA MeAMYHOi LOMOMOrH,
mogzenb KeHii - ong kpaiH, oe pywiiHoto cunoto enigemii Tb
€ BI/I-iHdekuia, a Mogenb YKpaiHu — gns KpaiH 3i 3Ha4YHOM
YaCTKOK NiKapCbKO-CTiMKoro Th Ta cMcTeMO0 HagaHHS Me-
LMYHOI Jonomoru XxBopuM Ha 6asax nikapeHb. [1ng kpaiH,
AKi He BXOAATb A0 UMX rpyn, 6yB 3pobneHuii ycepeaHeHUN
NpOrHO3 BMNAMBY Ha OCHOBI BCiX Tpbox Mogenei. OUiHKK
BNAMBY BYNM 3aCTOCOBAHI A0 3rMaKeHUX MeTonoM Ky6iu-
HUX CMNAWHIB MPOrHO3HMX MOKA3HUKIB KiNIbKOCTI BUNAAKIB
Tb Ta cMepTe# BiA HbOro, Npo 9Ki noBigoMnsae BcecBiTHS
OpraHi3aLis OXOpOoHM 340pOB’.

He3Baxatoumn Ha HaABHICTb Y LIUX MPOTHO3HMUX MOKA3HM-
Kax AeKiNbKOX HeBM3HAYeHOCTel, 3MOAENbOBAHUI BMNAUB
NS TpbOX KpaiH Moxe OyTU Hef0OoUiHEHWUM i3 TaKUX Npu-
yuH. Mo-nepuwe, nepenbayvanocs, Wo 3a BiACYTHOCTI 3anpo-
BaJXKEHHS KapaHTMHY NpoTUTYBepKynbo3Ha cnyxba dyHKL,i-
OHyBaTMMe 6e3 3MiH. Yepes ue MoLeNlb He BPax0OBYE 3HAYHI
pO3LWMPEHHS B HaAaHHI MEAUYHUX MOCAYr — Hanpuknag,
3aNy4yeHHSa NpMBATHOrO cekTopa B IHAIT, wo morno 6u 6e3-
nepeLwkoaHo BiABYTUCS 3a BiACYTHOCTI KapaHTUHY B paMKax
nnaHiB KpaiHW nepemorTu enigemito Tb Ta pocartu uinew,
BM3HayeHnx y 2018 poui leHepanbHoto Acambneeo OOH
[5]- Mo-apyre, B KeHii Mopgenb xo4a i ypaxoByE ponb TEH-
AeHuin nowunpeHHsa BlJl-iHdekuii B eninemionorii Tb, ane
He Bifo6Gpaxkae NOTEHUiMHWI BNAUB 3aX0LiB pearyBaHHs
Ha COVID-19 Ha cTaH cnpaB i3 AiarHOCTMKOK Ta NiKyBaH-
HaM BI1-indekuii. OTxe, Mogenb He Bigobpaxae KOMBiHO-
BaHWI BNAUB, IKUI, IMOBIPHO, CNOCTEPIraTUMETbCS B TaKMUX
YMOBaX YHACNifoOK NoOpyweHb Yy poboTi MeaAUYHUX CNyxO,
AKi HapjatTb gonomory gk Bl/l-iHpikoBaHum ocobam, Tak
i nauieHTam i3 Th.

Lle” aHani3 He cToCyeTbCa NpsAMOT B3aeMoOAii Mix Th
Ta cnpuumHeHot SARS-CoV-2 xBopoboto, xouya nepuwi fo-
Ka30Bi AaHi CBigYaTb NpoO Te, WO NnonepeaHs HANBHICTb Ty-
6epKynbo3HOi iHPeKLii Moxe ByTH CTiikUM hakTOpOM pU3nKy
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TKKMX Hacnigkis COVID-19 [6]. Ocobu 3 Tb B aHaMHesi
yepes CNpUYMHEHE MM 3aXBOPHOBAHHSAM YPaKEHHS NereHb
[7] cxunbHi Bo TXYMX HACNIAKIB y pasi iHdikyBaHHS SARS-
CoV-2. MNopanbwi [oCNiAXEHHS MOXYTb HafaTU Be3UiHHY
iHbOpMaLito CTOCOBHO MOTEHLIiMHOI B3aeEMoAii LMx na-
TOreHiB, a Takox ii BNanBy Ha nepebir Tb Ta cMepTHICTb.
Mogzenb TakoX He BKIKYAE NOTEHLiiHe 36iNblueHHs Taraps
Tb vepe3 couianbHO-€KOHOMIYHI 3MiHM — Hanpuknag, no-
rnubneHHs 3y60XiHHA HAaceNleHHs BHACNifOK eKOHOMIYHOI
Kpu3un. [MpoTe Mofenb Aa€ MOXAMBICTb OLIHUTU NOTEHLiN-
HWI BNAWB 3aXOA4IB COLia/bHOMO AMCTAHLIOBAHHA Ha ne-
pepauvy 36yaHukis Thb.
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Pesynbratu
fAkuM 6yne NOTeHLiMHWIA BNIUMB KOPOTKOCTPOKOBOTO KapaH-
TUHY Ha 3aXBOpHOBaHicTb Ha Tb Ta cMepTHicTb
Bif, HbOro NPOTArOM HaCTYNHUX 5 pokiB?

Ha puc. 1 npointocTpoBaHO AMHAMIiKy 3aXBOPKOBAHOCTI
Ha Tb Ta cMepTHOCTI Bif HbOrO Ha TNi 3aNpPOBaAXKEHHS 2-Mi-
CAYHOTO KapaHTMHY 3 NOAANbLIMM 2-MiCAYHUM NEepPiofoM
BiAHOBNEHHS (YepBOHA KPMBA), @ TAaKOX 3a YMOBM peanisadii
HaWripworo cueHapito — 3-MiCAYHOr0 KapaHTUHY 3 noaasb-
wumM 10-Mica4HMM nepiofoM BifHoOBNeHHS. Y Tabn. 1 Hase-
[eHO OLHKM HagMipHoro Taraps Tb Ang KoXHoi 3 KpaiH. JaHi
CBifYaTb MPO Te, WO MOXYTb 3HaAOOUTUCS POKKU AN9 TOro,
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Puc. 1. iInHamika 3axBoptoBaHOCTi Ha TB Ta cMepTHOCTI Bif HbOro Nicng 3anpoBafXeHHs KapaHTUMHY yepe3 COVID-19

Ha npuknaai lHaii.

lMpuMiTka: cipa 3aTiHEHa 30Ha AEMOHCTPYE TPMBANICTb KAPAHTUHY, TOAI K BEPTMKAJIbHA MYHKTUPHA NiHIN NOKA3y€e TOUKY,
3 9KOi BiLHOBNHOETHCA HOpMabHe QYHKLIOHYBAHHSA NPOTUTYOEPKYNbO3HOI CYXOM

Ta6nauua 1. 3MonenboBaHa ouiHka BnauBy pearyBaHHg Ha COVID-19 Ha kinbKicTb BunagkiB Th Ta cMepTHiCTb Bif HbOrO

B KOXHil KpaiHi

Hopatkosi Bunaaku Tby 2020-2025 pokax
(% 36inbLueHHs)

Kpaina . .
2-MiCAYHUI KApaHTUH +
2-MicsiYHe BifHOBNEHHSA

IHais 514370 (3,55 %) 1788 100 (12,32 %)
Keis 12154 (1,51 %) 40992 (5,08 %)

Ykpaita 2348 (1,19 %) 7589 (3,86 %)

Y cairi 1826 400 (3,1 %) 6331100 (10,7 %)

3-MiCSYHMI KapaHTHH +
10-MicauHe BiAHOB/IEHHS

[opatkoBi BUnaaku cmepri Big Tby 2020-2025 pokax
(% 36inbLUEeHHS)

2-MiCAYHMIA KapaHTUH + 3-MiCAYHMIA KapaHTUH +
2-MicsiuHe BiAHOBNEHHA 10-MicauHe BigHOBNEHHSA

151120 (5,70 %) 511930 (19,31 %)
4873 (2,15 %) 15800 (6,99 %)
455 (2,40 %) 1578 (8,31 %)

342500 (4,0 %) 1367 300 (16,0 %)

MpumiTkn: OUiHKM HaBeLEeHO NOPiIBHAHO 3 BUXiAHMM CTaHOM cripaB (status quo). MpunyckaeTbes, Wo NpoTUTYH6epKyIbo3Ha ciyx6a
NPOAOBXMUTb (DYHKLiOHYBaTV Ha [OKapaHTMHHOMY PiBHi. 36epHimeb ygazy: xo4ya rnobanbHi OLiHKM BIMBY NepebyBatoTb y Mexax
[ianasoHy OLiHOK A1 06paHMX ANg aHani3y KpaiH, BOHM 3aCHOBAHI Ha cneuudivyHux Ans KpaiH TEeHAEHLISX | AaHUX NPO HASBHUM
CTaH Cnpas, BiAMiHHMX Bif TUX, Ki 3aCTOCOBYBanuUcs Ans 06paHmx Ansg MOAentoBaHHA KpaiH (TOBTO CTaTUCTUYHI MPOrHO3K status
QUO Ha BiAMiHY Bifi NPOrHO3HMX MOKA3HWKIB, OTPMMAHMX 33 LOMNOMOrOK AMHAMIYHOT KOMNAPTMEHTHOI Moaeni).
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wob Tarap Tb noBepHyBCa A0 TUX PiBHIB, AKi cnocTepiranmcs
[0 KapaHTUHY: HACNiAKKW, MOB'A3aHI 3 HAAMIPHOI KiNbKicTo
Bunaakie Tb Ta cMepTeit Big HbOro, MOXYTb BigobpaxaTu
icTOTHMIA perpec y 60poTbbi 3 TH y KOXHIl KpaiHi.

ba 6inblue, TeMn BigHOBNEHHS MAa€E BaXXIMBiI HaCNiaKu Ons
Taraps Tb y cepeAHbOCTPOKOBIN nepcnekTusi (To6To B ne-
pion mix 2020 i 2025 pokamu). Y Tabn. 2 HaBefEeHO OLiHKK
CepenHbOCTPOKOBMX HACMIAKIB KOXHOMO Micsius KapaHTUHY
M KOXXHOTO MicsLs HAaCcTYNMHOro BilHOBNEHHS. HaronowyeTbes
Ha ToMy, Lo Bbyab-sKe fonaTkoBe 36inblweHHs Taraps Th, wo
Moxe dopMmyBaTUCa Mig Yac pearyBaHHa Ha COVID-19,
34aTHe nepewkoaXaTu KOHTpont Hag Th npoTarom wo-
HaMeHLe HACTYyNnHMX 5 pokiB: BUpiWanbHe 3HAaYeHHS Ang
MiHiMi3aLii LMX HeCNpUATAMBUX HACNIAKIB MA€E WBUAKE Bifl-
HOBNEHHS po60TH NPOTUTYBEPKYNbO3HUX CNYXO.

SAKMUM YMHOM nNicnAa 3aBepLIEHHA KapaHTUHY KpaiHM MOXYTb
NPUCKOPUTU BiAHOBNIEHHSA PO60OTH NPOTUTY6EpPKYNbO3HOT
CNYXK6M, W06 NOBepHYTH KOHTPOAb Hap, enigeMieto Th?

Puc. 2A intocTtpye 0CHOBHY NpUYMHY TOro, YoMy Tarap Tb Tak
HeraTMBHO BMIMBAE Ha pobOTY NPOTUTYH6EPKYIbO3HOI CTYXKOM:
nig, Yac nepiogy KapaHTUHY 3rasiHi MOX/IMBOCTI iarHOCTYBaHHS
Ta MOYaTKy NiKyBaHHA NPU3BOAATb A0 LUBMAKOIO 3pOCTaHHS
rpynu oci6 i3 HEBUSBNEHNMM Ta HE3APEECTPOBAHUMM BUMALKAMM
TB. OcKinbku 3BUYaiiHi NPOTUTY6EPKYNbO3HI 3aX04M HE MOXYTb
WBMAKO 3MEHLUMTU YMCENbHICTb 3a3HaYeHOI rpynn 40 AoKa-
PaHTUHHWUX PIBHIB, LLi NALIEHTM ¥ Aani poOUTUMYTb CBI BHECOK
y npouec nepeaayi 3axBOPOBAHHA NPOTArOM HACTYMHUX POKIB.

ToMy KpiM BiAHOBIEHHS HOPMaNbHOIO QYHKLIIOHYBAaHHS
npoTuUTYy6epKynbo3HOi cnyxbu noTpibHi A0AATKOBI 3axoau,
30cepefKeHi Ha 3MeHLWeHHi nowwupeHocti Tb. Taki 3axoan

Ta6auua 2. OuiHka [OAATKOBOFO BMAKMBY Ha Tarap Th KOXHOro f0LATKOBOrO MicsLs KapaHTUHY YU BiLHOBNEHHS

DopatkoBi Bunagku Tby 2020-2025 pokax
[nsa koxHoro Micaus

[na KoXXHOro micausa

Dopatkosi Bunaaku cMepri Big Tby 2020-2025 pokax

[na KoXXHOro micausa [nga KoXxHoro micausa

KapaHTUHY BiAHOB/NIEHHA
IHAis 232665 144795
KeHis 3980 3133
YkpaiHa 1058 625
Y cBiTi 608 400 420400
250 A Hesusisnenuii Tb
Po6ota cnyx6 BigHOBNEHA
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KapaHTUHY BiAHOBNEHHSA
71290 40685
1747 1157
270 137
126100 83200
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Puc. 2. lpUCKOpEHHS BiAHOBNEHHS MiCAS CNPUYMHEHOTO KapaHTMHOM perpecy B KOHTposi Hag, Th.

MpUMITKK: NiBOPYY NPOINOCTPOBAHO MEXaHi3M LOBroTPMBANOro BMIMBY KapaHTWHY Ta BiAHOBNEHHS MiCNS HbOrO Ha Tarap
TB: 3rasiHi MOXNMBOCTi 4iarHOCTUKM CMPUYMHAIOTL 3PDOCTAHHSA KiNbKOCTi BUNAAKiB HEBUABEHOTO, KOHTariosHoro Thb. Pazom
i3 BILHOBNEHHSAM 3BMYANHOI AiSNIbHOCTI NPOTUTYDEPKYNbO3HUX CNYX6 HEOOXifHO BXMBATK LOAATKOBMX 3aXOLiB, 30CEpenxe-
HUX Ha BUPILLeHHi caMe Uiei npobnemun; npagopyy NpoLeMOHCTPOBAHO MOTEHLiMHWUIA BMIMB TaKUX 3aX0AiB (MYHKTUPHA NiHig),
a CcaMe iX NOTeHLUiMHY LiHHICTb Y WBWAKOMY BiAHOBNEHHI NOKA3HMKIB 3aXBOPKOBAHOCTI Ha Th A0 AOKApPaHTUHHUX i, MOXIUBO,

N 0,0 HUXKYMX PiBHIB.
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MOXYTb BK/O4ATH IHTEHCUMBHY FPOMAAChKY AiSNbHICTb, NiATPU-
MaHH$ 06i3HaHOCTI WOAO BAXIMBOCTI PYHKLIOHYBaHHA NPOTU-
Ty6epKynbo3Hoi cnybu B ymoBax pearyBaHHs Ha COVID-19,
a TaKOX pO3ropHyTe, aKTUBHE BUSBNEHHS BUMALKIB 3aXBOpIO-
BaHHS, B TOMY YMCNi WBMAKE 36inblueHHs MacluTabis nowyky
KOHTaKTHMX OCib i3 MeTow KOMMNeHcaLii 4acToTM BMNAAKiB
HEBCTAHOBNEHHS [iarHo3y Nig 4ac KapaHTUHY.

KomMb6iHOBaHy cTpaTerito BigHOBNIEHHS HOPMaJbHOI pPo-
60TM NPOTUTYBEPKYNbO3HOI CNYXXOM (NPOTATOM BM3HAYEHOro
nepiofy 4Yacy) pa3om i3 404aTKOBMMM 3aX04aMu (NpOTSrom
2 MiCcALiB) MM HAa3MBAEMO KNOCUNEHWUM BiLHOBNEHHAMY.
Ha puc. 2b HaBefeHO AesiKi iNtCTpaTMBHI NpUKIaaM nocune-
HOro BigHOBNEHHS B IHAIT. [TOKa3aHO MakCMManbHY KinbKicTb
CMOBILLEHb, Ki HAAXOAUTUMYTb 32 YMOBM BXMBAHHS LMX A0-
[aTKOBMX 3axofiB. Taki iHAMKATOPU MOXYTb HalaTU KOPUCHI
LiNbOBi NOKa3HUKU DYHKLiIOHYBAaHHS NPOTUTYOEPKYIbO3HUX
cnyx6 pns peanisauii cTpaTerii NOCMNEHOr0 BiAHOBNEHHS.
Hanpuknag, 3a cueHapieM, KOnW 3BUYAWHMM NPOTUTYOEpPKY-
NbO3HMM cnyxbaM 3HagobuTbCa 2 Micaui ong BiLHOBNEHHS,
NOEAHAHHS LUMX 3YCUb i LOAATKOBUX 3aX04iB Mae 6yTu
CMpsSIMOBAHE Ha LOCATHEHHS MAaKCUMManbHOI WOMICAYHOIT
KinbKOCTi noBigoMneHb, pieHoi 18 Ha 100 T1C. HaceneHHs.

BucHoBkmM

Xoua cyBopi 3axoaun pearyBaHHa Ha COVID-19 mMoxyTb
TPUBATU NULLIE KiNbKa MiCALIB, BOHU YNHUTUMYTb TPUBANUN
edekT B yMOBax BMCOKOro Taraps Tb — nepeBaxHO yepes ixHii
BMN/IMB HA AiarHOCTUKY Ta NikyBaHHs TB.Y rnobanbHoMy MacLi-
Tabi 3-MicaYHMIN KapaHTUH i TpuBanuit 10-MicayHMi nepion

BiZlHOBNIEHHS MOXYTb NMPU3BECTU A0 BUHUKHEHHSA 6,3 MNH
nonaTtkoBmx Bunaakie Tb y nepiop i3 2020 no 2025 pik,
a Takox fo 1,4 MNH noaaTkoBMX BMNaakie cMepTi Big Th
NpoTArOM LbOro nepioay.

Omxe, rnobanbHa 3axXBOPKOBAHICTb HA Th Ta CMepTHICTb
Bif Hboro 2021 poky 36inbWwWnTbCA 00 PiBHIB, IKi BOCTAHHE
cnoctepiranuca B nepion 2013-2016 pokis. BignogigHo,
Le 03Ha4a€E BTPATy WoOHaMMeHwWwe 5-8 pokiB y 60poTbbi 3 Th
yepes naHzemito COVID-19.

ICTOTHMI BNAMB Ha AOBroTpuBani HaCcNiAKM YNHUTUME
TEMMN KOPOTKOCTPOKOBOrO BifHOBAEHHS. KOXHUIA MicsLb,
KW 6yne NoTpibHWUIA ANs BiLHOBNEHHS 3BMYaHOI poboTH
npoTUTYy6EepKyNbo3HOI Cyxbu, npu3Bese 40 TOTO, WO B ne-
pion i3 2020 no 2025 pik B IHAii ctaHeTbcs 40 685 nopat-
KoBux cMepteli Big T, y Kenii - 1157, a B YkpaiHi - 137.

LLlo6 BigHOBWTM 30,00YTKM, BOCATHEHI NPOTArOM OCTaHHIX
POKiB 3aBASKM aKTMBI3aL,ii 3ycub Ta iHBECTULiAM y 6opoTbOyY
3 TB, BaX/IMBO BXMTM LOAATKOBMX 3aXO04iB i 3aNy4nTu pecypcu
LNS 3MEHLEHHS nyny ocib i3 HeBusBneHnm Th. Taki 3axoan
MOXYTb BK/IOYATU PO3ropHyTe akKTUBHE BUSIBIEHHS BUNAAKIB
33aXBOPIOBAHHS, iIHTEHCMBHE 3aNy4YeHHs rpoMaau Ta BifcTe-
YKEeHH$! KOHTAKTIB 334714 NiATPMMaHHS 06i3HAHOCTI WOAO0 BaX-
NIMBOCTI pPO3Ni3HaBaHHA Ta pearyBaHHsg HAa CUMMTOMM, KOTpi
cBifyaTb nNpo Tb, i3 BUKOPUCTAHHAM LUMPPOBMX TEXHOMOTIN
Ta IHWWX IHCTPYMEHTIB. BupillanbHe 3Ha4YeHHs MaTUMe Ha-
[laHHga gocTyny Ao 6e3nepebiiHoro 3abesneyeHHs SKiCHUM
NiKyBaHHAM i AOrNS940M ANs KOXHOro xsoporo Ha Tb. Kopuc-
HUM NiAXOA0M Yy MOHITOPUHTY Nporpecy Takux AOAATKOBUX
3ycunb byae HagaHHS NOBIAOMAEHb MPO BUSABMEHI BUMALKM.

Bopaatok. Pe3ioMe NpUNyLLEHb W00 BMAWBY KApaHTUHY B KOXHIiM KpaiHi

InaukaTop MpuunHa edekrty

IHgia Kenia YkpaiHa

Bia, noyatky KapaHTUHY

3MEeHLIEeHHS nepepadi Nikapcbko-

R " CouianbHe AMCTaHLitOBaHHSA
YyTNIMBOTO Ta iKapcbKo-CTiiKkoro Th

[oyaTkoBa (40 MOLWYKY MeanYHOI

. 0O6MexeHHs nepeMilleHb
[LOMOMOT#) 3aTPUMKA MaLieHTa

IMOBipHicTb BCTaHOBNEHHS AjarHo3y CKOpOYEHHS MOXIMBOCTEN nabopa-
nig 4ac Bi3uUTy A0 crneuianicta TOPHOI AiarHOCTUKM Ta 3HMKEHHS [,0-
CTYMHOCTI MEAMYHOIo NepcoHany

cdepun 0XOpOHM 340POBA
YacToTa 3aBepLUeHHSs Kypcy NiKy-
BaHHSA NepLuoi NiHii (aepxaBHWi

cekTop i 6yAb-AKMA 3aNy4eHUA MeaWuyHMII NepcoHan He B 3MO3i
3LIACHIOBATM MOHITOPUHT i nif-
YacToTa 3aBeplueHHs Kypcy Jliky- TPUMKY Mpouecy fikyBaHHA Tak,

NPUBATHMUI CeKTop)

BaHHs ApYroi NiHii (aepskaBHuit cek- K 3a3BUYal
TOp i ByAb-AKMUIA 3anyYeHuin npu-
BaTHWIA CEKTop)

3MeHweHHs Ha 10 % 3MeHweHHs Ha 10 % 3MeHweHHs Ha 10 %

36inbleHHs Ha 50 %  36inblieHHs Ha 50 % 36inbweHHs Ha 30 %

3MeHLWeHHs Ha 70 % 3MeHweHHs Ha 70 % 3MeHwWweHHs Ha 50 %

3HWxKeHHs 00 70 % 3HmkeHHS 0o 70 % 3HwkeHHs oo 50 %

3HMXKEHHSA 00 25 % 3HukeHHa 0o 25 % 3HuKeHHs oo 25 %

Yepes Micaub KapaHTUHY

YacTka BCTaHOBNEHMX AiarHo3iB Th
i3 HagBHiCTIO pe3ynbTaTy focnia-
YKEHHS YyTMBOCTI A0 NpoTUTYHEp-
KYNbO3HMX NiKAapCbKMX 3acobiB

MoyaTok nikyBaHHS
CTaBKaMu

Yactka BlJl-iHdikoBaHuX, aKi OT-

puMytoTb nepiognyHe npodinak- [lopyweHHs B nikyBaHHi BIJ1-iHdekuii

TU4He ﬂiKyBaHHﬂ

AnapaTypa eKCrnepTHOro piBHS M iHLWi
NabopaTopHi NOTY)XHOCTi BUKOPUCTOBY-
BanMCa ans pearyBaHHs Ha COVID-19

BuuyepnaHHs 3anacis i nepeboi 3 no-

3HUXKeHHS 8o 5 % 3HWXKEHHS 80 5 % 3HWXKeHHs fo 25 %

3HUXeEHHA 00 25 % 3HmkeHHa 0o 25 % 3HuxkeHHs oo 50 %

- 3HMKeHHs go 10 % -

Mpumitka. Mpunyckaerbea, Wo Ui GakTopy NOBHOK Mipot AiATUMYTb MPOTATOM 2 MiCSLIB KAPAHTMHY B KOXHIiM KpaiHi M WO po-
60Ta NpoTUTY6EepKYNbO3HMX C1YKO NOCTYNOBO NMOBEPHETHCA A0 HOPMANIbHUX PiBHIB MPOTArOM HACTYMHOO 2-MiCS4YHOTO «nepioay
BiZLHOB/NIEHHS». Y FipLIOMY BUNAAKY NPUMYCKAETLCSA 3-MiCAYHMUI KapaHTUH i3 HAacTynHUM 10-MicsuHMM NepiofoMm BiAHOBNEHHS.
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BACKGROUND. Precision medicine requires accurate technologies for drug administration and proper systems pharma-
cology approaches for patient data analysis.

MATERIALS AND METHODS. Here, plasma pharmacokinetics (PK) data of the OPTILIV trial in which cancer patients
received oxaliplatin, 5-fluorouracil and irinotecan via chronomodulated schedules delivered by an infusion pump into the
hepatic artery were mathematically investigated. A pump-to-patient model was designed in order to accurately represent
the drug solution dynamics from the pump to the patient blood. It was connected to semi-mechanistic PK models to analyze
inter-patient variability in PK parameters.

RESULTS AND DISCUSSION. Large time delays of up to 1 h 41 min between the actual pump start and the time of
drug detection in patient blood was predicted by the model and confirmed by PK data. Sudden delivery spike in the patient
artery due to glucose rinse after drug administration accounted for up to 10.7 % of the total drug dose. New model-guided
delivery profiles were designed to precisely lead to the drug exposure intended by clinicians. Next, the complete mathe-
matical framework achieved a very good fit to individual time-concentration PK profiles and concluded that inter-subject
differences in PK parameters was the lowest for irinotecan, intermediate for oxaliplatin and the largest for 5-fluorouracil.
Clustering patients according to their PK parameter values revealed patient subgroups for each drug in which inter-patient
variability was largely decreased compared to that in the total population.

CONCLUSIONS. This study provides a complete mathematical framework to optimize drug infusion pumps and inform
on inter-patient PK variability, a step towards precise and personalized cancer chronotherapy.

KEY WORDS: cancer, chronotherapy, chemotherapy, circadian rhythm, framework.
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KoHdnikT iHTepeciB: BifCyTHIl

OBrPYHTYBAHHA. MpeuusiiiHa MeanumMHa NoTpebye TOYHMX TEXHOMONIA NS MPU3HAYEHHS NiKapCbKMX nNpenaparTis
i BignoBiAHMX GapMaKoNOriYyHMX CUCTEM A9 aHANiI3y AAHMX NALIEHTIB.

MATEPIAJIN TA METOAMWN. lNpoBefeHo MaTeMaTUUYHMI aHani3 dapMakokiHeTuyHux (OK) paHux gocnigxeHHs OPTILIV,
B IKOMY NALiEHTM 3 paKOM OTPMMYBaNMU OKCaninnaTuH, 5-GTopypaumn Ta ipyHOTEKaH 33 XpPOHOMOAY/IIOBAHUMU CXEMaMU
3a 4ONOMOrot iHY3iMHOI NOMNKM 3 yBEAEHHAM Y NEYiHKOBY apTepito. [ TOYHOro npeacTaBAeHHS AUHAMIKM PO3UYUHY
npenapaTis Bif4 NOMNK L0 KPOBi NauieHTa 6yna po3pobneHa BignoBifHa MoAeNb, IKY NPUB'A3ann 40 HAMiBMEXAHICTUYHMX
@OK-Mopenelt ong aHanisy MixiHaMBiayanbHoi BapiabenbHocTi MK-napameTpis.
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PE3Y/IbTATU TA iX OBrOBOPEHHA. Mozenb NporHo3yBana BeMKi 4acoBi 3aTpUMKM (0o 1rop 41 xB) BiA GakTU4HOrO
3amnycky NoMnu A0 BUSABEHHS XiMionpenapaTy B KpOBi NaLieHTa, Wwo 6yno nigTeepaxeHo ®K-gaHnumu. Pantosuii ctpubok
[LOCTaBKM NpenapaTy B NeYiHKOBY apTepito Nicns NpOMMUBAHHS rMOKO30t0 nicng iHdy3ii ctaHoBmB fo 10,7 % Big npuM3HaveHoi
[o3u. [1ns TouHoi ekcno3uLii npenapaTy, BU3HayeHoi nikapeMm, 6ynu po3pobneHi HoBi Npodini 4OCTaBKM, KOTPi 'PYHTYIOTHCS
Ha CTBOpeHiN Mmogeni. MoBHMI MaTeMaTUYHMI GperiMPOopK AaB 3MOTY AOCSATTU LYXKE BUCOKOI TOYHOCTI B iHAMBIAYaNIbHUX
OK-npodingax «koHUeHTpauig-4ac». HarMeHwa pisHnua Mixk nauieHTamun y ®K-napameTpax 6yna Big3HayeHa Ans ipuHoTe-
KaHy, NOMipHa — ANs OKCaninnaTuHy v Hanbinbwa - gns 5-gropypaunny. Knactepusauia nauieHTis BiANOBIAHO A0 3HAYEHb
ixHix ®K-napameTpiB BUSBMAA NiATPYNM XBOPUX AN KOXKHOrO Npenapary, B KX MiXiHAMBIAyanbHa BapiabenbHicTb 6yna
3HAYHO MEHLLOK MOPIBHAHO i3 3aranbHOK NONYASLIE.

BUCHOBKW. [JocninXXeHHs Hagano NOBHUMI MaTeMaTUYHMIA GperiMBOPK AN ONTMMIi3aLii BBEAEHHS XiMionpenaparTis
3a LOMNOMOro iHDY3iMHUX MOMM, @ TakoX iHDOpMaLito WOoAO0 MiXiHAMBIAYanbHOI BapiabenbHocTi ®K, wo € BaxanMeum
KPOKOM [0 NpeumnsiinHoi Ta NepcoHani3oBaHOi XpoHoTepanii paky.

K/TIO4YOBI C/TIOBA: pak, XpoHoTepanisi, XxiMioTepanis, UMpKagiaHHWUM puTM, GpernmMBOpK.
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KoHdnuKT MHTEpecoB: oTCyTCTBYET

OBOCHOBAHME. lNpeuunsnoHHasa MeauumHa TpebyeT TOUHbIX TEXHOOTUIA ANS HA3HAYEHUS NeKapCTBEHHbIX NpenapaToB
M COOTBETCTBYHOLWMNX GapMaKONOrMYeCcKnx CUCTEM AN aHaNM3a AaHHbIX MNALUEHTOB.

MATEPUA/Ibl U METOADbI. MNpoBeaeH MaTeMaTUyeCkmit aHanus dapMakokuHeTnyeckux (OK) gaHHbIX nccnenoBaHus
OPTILIV, B KOTOPOM NauMeHTbl C PpaKOM Nofy4yanu OKCanunnaTuH, 5-drTopypaumn n pMuHoTekaH No XpoHOMOAYAUPO-
BaHHbIM CXeMaM C NOMOLLbI0 MHPY3MOHHOM MOMMbI C BBEAEHMEM B MeYEHOUHY0 apTeputo. [1ns TOYHOro npeacTase-
HUS AMHAMUKKM pacTBOpa NpenapaToB OT NOMMbl 4O KPOBM NaumneHTa HGbina pazpaboTaHa COOTBETCTBYHOWASN MOLENb,
KOTOpPYI NpuBSA3anu K nonymexaHuctuyeckum OK-monenam ons aHanmMsa MeXuHAMBUAYANbHOM BapnabenbHOCTH
®K-napameTpos.

PE3V/IbTATbI U UX OBCYHOEHUE. Mopenb nporHosmpoBana 6onblume BpeMeHHble 3aaepxXku (80 1 4 41 muH) oT dak-
TMYECKOro 3amycka Hacoca A0 BbISIBNEHUS XMMUOMpenapaTa B KPOBU MauMeHTa, 4To 6bino noateepxaeHo OK-gaHHbIMU.
Pe3kuii ckayok fOCTaBKM NpenapaTa B NeYEHOUYHYH apTepuio Nocae NpoMbIBaHUS HOKO30M nocne MHAY3UU COCTaBAAN
0o 10,7 % oT Ha3HaYeHHOM A03bl. [LNg TOYHOM 3KCNO3ULMM NpenapaTa, onpeAeeHHoM BpayoM, 6biiv pa3paboTaHbl HOBble
npo®unun fOCTaBKM, OCHOBAHHbIE HA CO3AaHHOM Moaenu. [onHbIM MaTemMaTuyeckuin dpeiMdopK NO3BOMA JOCTUYb OYEHD
BbICOKOM TOYHOCTU B UHAMBUAYANbHBIX DK-Npodunax «KoHUeHTpaumsa-BpeMsay. HaumeHbluas pasHuua Mexay naumeHTaMu
B ®K-napameTpax 6blna oTMeYEHa AN UPUHOTEKAHA, YMEPEHHAN — A5 OKCANUMNAATUMHA M HamMbonblwaa — ans 5-dTopy-
pauuna. Knactepusaums nauMeHTOB B COOTBETCTBUM CO 3HaYeHUsAMU ux OK-napamMeTpoB BbisBUIA NOATPYNMbl 60bHbIX
N9 KXXA0ro npenapara, B KOTOPbIX MEXWHAMBMUAYANbHAS BapuabenbHOCTb BblNa 3HAYMTENIbHO MEHbLUIE N0 CPAaBHEHMIO
c obLwei nonynsauunen.

BbIBOAbI. NccnepoBaHue npefoCcTaBMIO NOMHbIM MaTeEMaTMYeCKUn GperMBOPK AN ONTUMMU3ALUU BBEAEHUS XMMMUO-
npenapaToB C MOMOLLbK MHPY3MOHHbIX HACOCOB, a TaKXe MHDOPMaLMI0 O MEXUHAUBMAYANbHOW BapuabenbHocTn @K, yto
ABNSAETCS BAXKHbIM LIATOM K NMPeLU3MOHHOM U NepCcoHanU3npoBaHHOM XpoOHOTEpPanMuU paka.

K/TIOYEBDLIE CJZIOBA: pak, XxpoHOTepanus, XuMnoTepanus, LMpKaguaHHbIn puTM, GperiMBOpK.
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Introduction

Cancer management is challenged by large inter- and
intra-patient variabilities in both disease progression and
response to treatments. Thus, the quest for accurate and per-
sonalized cancer therapies has fostered the development of
new technologies enabling multi-type measurements in in-
dividual patients and complex drug scheduling. To translate
datasets available for an individual patient into personalized
therapies and further ensure their precise administration,
new mathematical approaches are required. Indeed, systems
medicine, that involves the implementation of theoretical
approaches in medical research and practice, is critically
needed as emphasized in the roadmaps of the Coordinated
Action for Systems Medicine (CaSyM) from the European
Union (www.casym.eu [1]) and of the Avicenna action (www.
avicenna-isct.org), and in other international consortia [2-5].
The final aim is a measurable improvement of patient health
through systems-based practice which will enable predictive,
personalised, participatory and preventive (P4) medicine [6].

Accuracy and safety of infusion pumps are mandatory
to ensure that the correct drug dose is delivered to the pa-
tient over the intended period. Recurrent incidents related
to devices delivering fluids such as nutrients or medications
into the body have led the U.S. Food and Drug Administra-
tion (FDA) to launch in 2010 an initiative to reduce infusion
pump risks (www.fda.gov/medicaldevices/productsandmed-
icalprocedures/generalhospitaldevicesandsupplies/infu-
sionpumps/ucm202501.htm). Many of the reported events
are related to deficiencies in the initial design of the device
and of the embedded software. Adverse events may also
arise from a defect appearing over the device’s life cycle due
to technical failure or lack of proper maintenance. However,
due to the complexity of the equipment, user errors are also
common [7].

Optimizing chemotherapeutics index, defined as the ratio
between treatment antitumor efficacy and induced toxicities,
is complex at multiple levels. First, large inter-patient vari-
abilities are demonstrated in drug pharmacokinetics (PK),
tolerability and anti-tumour efficacy [2, 8-10]. Next, import-
ant intra-patient variabilities arise from the fact that tumour
and healthy tissues, rather than being static over time, dis-
play time-dependent variations, in particular over the 24 h
span, which are called circadian rhythms [11]. The circadian
timing system controls most physiological functions of the
organism resulting in drug Absorption, Distribution, Metabo
lism and Elimination (ADME) displaying 24 h-rhythms with
differences of up to several folds between minimum and
maximum activities [12, 13].

Chronotherapy - that is administering drugs according
to the patient’s biological rhythms over 24 h - is a growing
field in medicine and especially in oncology. Indeed, at least
22 clinical trials involving a total of 1773 patients with dif-
ferent types of metastatic cancers have demonstrated a sig-
nificant influence of administration timing on the tolerability
of 11 commonly-used antitumor drugs [14]. Two randomized
phase Ill clinical trials in 278 metastatic colorectal cancer
(mCRC) patients receiving oxaliplatin and 5-fluorouracil
showed that cancer chronotherapy achieved an up-to-5-fold
decrease in treatment side effects and nearly doubled an-
ti-tumour efficacy compared to conventional administration
of the same drug doses [15]. However, a meta-analysis of
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these two studies combined to another clinical trial involving
564 mCRC patients receiving the same drugs (497 men and
345 women in total) concluded that the chronomodulated
drug modality significantly increased the efficacy and sur-
vival in men while reducing that in women as compared to
conventional administration [16]. Such sex-specificity was
further validated for irinotecan chronotoxicity in mouse
experiments [17] and in a clinical trial involving 199 mCRC
patients treated with oxaliplatin (infusion peak 4 pm), 5-flu-
orouracil (infusion peak 4 am) and irinotecan given at 6
different circadian times [18]. Both studies showed a higher
circadian amplitude in females as compared to males and a
difference of several hours between the optimal timing of
each gender. Furthermore, circadian biomarker monitoring
in individual patients recently revealed up to 12 h inter-
patient differences regarding the timing of midsleep, the
circadian maximum in skin surface temperature or that in
physical activity [19]. These investigations have highlighted
the need for the individualization of drug combinations
and chronoinfusion schemes to further improve treatment
outcome, taking into account the patients’ sex, chronotype
and genetic background. The accurate delivery of intended
administration profiles is obviously critical in this context.
Chronotherapy requires the error in drug infusion timing not
to be greater than few hours.

Clinical findings about cancer chronotherapy have moti-
vated the development of innovative technologies for chrono-
modulated drug delivery including the Mélodie infusion pump
(Axoncable, Montmirail, France [20]). This portable electronic
pump allows for the administration of up to 4 compounds
according to pre-programmed schedules over the 24 h span.
It was used in several clinical trials for the chronomodulated
delivery of irinotecan (CPT11), oxaliplatin (LOHP) and 5-fluo-
rouracil (5-FU) into the central vein of metastatic colorectal
cancer patients [13]. The Mélodie pump was recently used to
infuse those three anticancer drugs directly into the hepatic
artery of metastatic cancer patients in the translational Euro-
pean OPTILIV Study [20]. This uncommon delivery route into
the hepatic artery and the use of an infusion pump to deliver
the drugs according to chronomodulated profiles represent a
novel chemotherapeutic approach which needs to be quan-
titatively investigated to maximize patient benefit. In this
study, the plasma PK of oxaliplatin revealed inconsistencies
between programmed delivery schedules and observed drug
concentration within the patient blood including a delay in
the time taken for the drug to be detectable in the blood
and unexpected peaks in plasma concentrations during drug
infusion. Such inconsistencies between targeted drug expo-
sure patterns and plasma drug levels motivated the design
of a mathematical model of fluid dynamics within the pump
system presented hereafter. This pump-to-patient model was
then connected to semi-physiological PK models to inves-
tigate the inter-patient variability in drug PK after hepatic
artery administration. Thus, this systems pharmacology study
aimed to develop predictive mathematical models allow-
ing for the quantitative and general understanding of 1) the
pump dynamics, irrespective of the drug delivery device, and
2) patient-specific whole-body PK of irinotecan, oxaliplatin
and 5-fluorouracil after drug administration using an infusion
pump. Such mathematical techniques would then allow for
precise and personalized drug timing.
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Results

The overall objective of this study was to accurately
investigate the inter-patient variability in the plasma PK of
the three anticancer drugs administered during the OPTILIV
trial. A first strategy consisted in using compartmental PK
modelling taking the delivery profiles programmed into
the infusion pump as inputs for the plasma compartments.
However, such methodology revealed inconsistencies be-
tween the best-fit models and the data, including delays of
several hours. We then concluded that the fluid dynamics
from the pump to the patient had to be quantitatively
modelled. Hence, we designed the complete model in two
sequential mathematical studies. First, we studied the drug
solution dynamics from the pump to the patient blood for
which the model was based on partial differential equa-
tions. This novel model of the pump delivery system took
into account the specificity of the equipment used in order
to accurately predict drug delivery in the patients’ blood,
although it those can be easily adapted to any drug delivery
devices. Second, we connected this model to compartmen-
tal PK models based on ordinary differential equations.
This complete framework allowed for the investigation
of inter-patient variability in drug PK after hepatic artery
administration.

Pump-to-patient drug solution dynamics

Model design. The pump-to-patient model is a transport
equation representing the dynamics of the drug solution
along the administration tube, with respect to time (t) and
one-dimensional space (x) (eg. 1). x is the distance along
the tube from the pump (x=0) to the patient (x=L). The drug
solution was assumed to be incompressible so that the fluid
velocity was considered as constant along the whole tube.
Thus, the drug concentration in the tube u (x, t) changes with
respect to the following equation: respect to the following
equation:

Ou(x,t) Ou(x, t)
TR

with a Dirichlet boundary condition of,

tel0,T], xelo,L] (1)

S(¢)
u(0,t) = ax V() )

where V (t) is the fluid velocity inside the tube, ex-
pressed in m/h. The constant sa = Tir? is the cross sectional
surface area of the tube (in m?), with r being the radius
of the tube. The source term S (t) represents the amount
of drug delivered according to the infusion profile pro-
grammed into the pump and is expressed in mol/h. Initial
conditions along the tube are u (x, 0) = [0, L]. The fluid ve-
locity and source terms are controlled by the pump which
imposes a fluid delivery rate expressed in ml/h. They are
computed by converting the fluid delivery rate into m/h and
mol/h respectively using the tube geometry and the con-
centration of each drug solution. Hence, model simulations
at the end of the tube (x=L) do not depend on the exact
geometry of the tube but rather on its total volume. The
input function for PK models depending only on quantities
at the end of the tube, the original infusion tube which
was constituted of two sections of different diameters was
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simplified in numerical simulations to a tube of radius 1 mm
and total length 2340 mm that had the same total volume
as the original set-up. The total tube volume was set to
1.84 mL as in the equipment used in the OPTILIV study.
The transport equation with associated initial and bound-
ary conditions can be solved using the classical method of
characteristics which gives [21]:

0 if [ V(r)dr<x
u(t,x) = ’

S(t(t,x)) .
VT otherwise

where 7T (x, t) is the time at which the drug reaching point
x at time t initially entered the system i. e.

t
/ V(s)ds = x.
7(t.x)

The input function for the PK models corresponds to the
rate of drug infusion into the patient (i. e. at x=L) and can
be obtained by:

d(t) =sa x V(t)u(t,L) =
0 for t such that [ V(r)dr <L

V(t) Sz (t.L) Otherwise; with ‘frt(t‘L) V(S)ds =L

V(z(£L))

Note that, for all drug infusion apart from the glucose
flushes, the source term S (t) is proportional to the fluid ve-
locity V (t) as the drug is infused within the tube in the same
time as the fluid, so that d (t) is proportional to V (t) once the
tube is filled i. e. for times t such that [* V(r)dr < L.

Differences between programmed infusion profiles
and actual drug delivery in the patient’s blood

The pump infusion schemes used in the OPTILIV trial
were simulated for the three drugs: irinotecan, oxaliplatin
and 5-fluorouracil. Whereas the drug profiles programmed
into the pump followed a smooth sinusoidal function, the
actual drug delivery in the patient artery differed from the
programmed profiles by two main features. First, the model
predicted a significant time delay between the actual start
of the drug delivery by the pump and the time the drug first
reached the patient blood. This delay was evaluated by the
model to 3 h 5 min for oxaliplatin, 2 h 20 min for 5-fluorou-
racil and 51 min for irinotecan. It corresponded to the time
taken to fill the infusion tube with the solution containing
the drug at the beginning of the infusion. The delay was
drug-specific as it depended on the drug solution concentra-
tion and the velocity of the solution in the tube driven by the
programmed input profiles. Next, at the end of the infusion
profiles, the pump stopped and did not administer the amount
of drug left inside the tube. This remaining drug was flushed
out by the glucose rinse subsequent to drug administration
which induced a sudden delivery spike in the patient artery.
The amount of drug in this spike was expressed in percentage
of total drug delivered and was estimated to 10.7 % for ox-
aliplatin, 5.36 % for 5-fluorouracil and 1.85 % for irinotecan.
Doses and rates can be seen in table 1.

INFUSION & CHEMOTHERAPY



1 3APYBIXHWIA O0CBIA,

Table. Describing the defining delivery values for CPT11, LOHP and 5-FU

Drug solution

Main peak rate (ml/m?/h)

Spike peak rate (ml/m?/h)

Raleasusin) concentration (mg/ml)
CPT11 180 3.33
LOHP 28 3
5-FU 933 50

18.02 7.38
1.63 7.28
34 6.96

Table describing the defining delivery values for CPT11, LOHP and 5-FUThe main peak refers to the maximum flow rate from the
intended delivery schedule. The spike peak rate refers to the maximum flow rate of the delivery caused by the glucose flush.

Our systems approach revealed important differences
between the intended drug infusion profile and the actual
administration into the patient artery. Hence, we developed
optimized infusion profiles that strictly achieved the drug ad-
ministration intended by clinicians. The same equipment was
considered to avoid cost of changing. Drug concentrations of
the infusion solutions were kept unchanged in order to avoid
possible problems of drug stability. In order to administer
the drug in the patient’s blood following a smooth sinusoidal
function, a profile in three parts is required as follows (fig. 1).
The first part of the profile is an initial bolus to fill the tube be-
tween the pump and the patient with the drug solution. Once
the tube is filled, the original sinusoidal profile starts. Then,
to solve the problem of the amount of drug left in the tube
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Fig. 1. Improved administration profiles

when the pump stops, the original sinusoidal profile needs to
be interrupted when the total drug amount has left the drug
bag. Then, a subsequent glucose rinse needs to be infused
according to the final segment of the sinusoidal curve in order
to deliver the drug remaining in the tube at the correct rate.

Inter-patient variabilities in irinotecan, 5-fluorouracil
and oxaliplatin PK after chronomodulated administration.
The pump-to-patient model provided educated predictions of
the drug infusion into the patients’ blood, which was a pre-
requisite to study the inter-patient variability in the PK of
irinotecan, oxaliplatin and 5-fluorouracil. A compartmental
physiological model was designed for each drug separately,
since interactions between CPT11 and LOHP, and between
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(A) shows the drug solution delivery profile which consists of an initial bolus to fill the tube entirely, followed by the original profile. (B)
shows the rinse solution delivery rate which continues drug delivery at correct rate while clearing the tube from any active substance,
Original rinse peaks were kept unchanged, although there are not mandatory in this administration design. (C) shows how the flow
rate along the tube is smoothly switched between the drug and the rinse and (D) shows the new drug delivery profile that will enter
the patient compared to the original profile used in the OPTILIV study.
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LOHP and 5-FU have not been demonstrated [22, 23] and
CPT11 and 5-FU also showed no interaction if CPT11 is deliv-
ered first as it is in this study [24]. All parameters were fitted
for each patient and each drug independently.

Compartmental models of irinotecan,
oxaliplatin and 5-fluorouracil PK

Model design. PK models represented the drug fate
in: the Liver, to accurately represent hepatic delivery, the
Blood, the measurement site, and the rest of the body known
throughout this paper as Organs. The volume of each com-
partment was individualised for each patient using Vauthey
method for Liver [25], Nadler’s formula for Blood [26], and
Sendroy method for Organs [27]. Each model assumed that
the drug was delivered directly into the liver compartment
to represent the Hepatic Artery Infusion (HAI, fig. 2-4). All
transports in between compartments were considered as
passive and were represented by linear terms. Throughout
this paper, the terms Blood-Liver or Blood-Organ transport
represent a bidirectional transport that encompasses the
transfer across the blood vessel walls into/from tissues.
This simplification has been adopted due to lack of data
on the transport processes between compartments. In the
models, the drug clearance terms accounted for all types
of drug metabolism which were not explicitly modelled
(e. g. hepatic CYP450 activity) and i) renal elimination for
the Blood compartment, ii) intestinal elimination for the
Organs compartment and iii) biliary excretion for the Liver

Drug delivery via pump

Liversnas [ -~ Csn, L

Ccer,L+ 1 Livercprs
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Fig. 2. Semi-physiological model of irinotecan PK

Compartments were minimised to the most important com-
ponents, Liver to accurately represent drug delivery, Blood
which is measurement site and Organs to represent the
rest of the body. Ci is the rate constant of clearance from
compartment i. Irinotecan is bio-activated into its active
metabolite SN38. Irinotecan was assumed to be delivered
directly into the liver.
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compartment only for irinotecan and 5-fluorouracil since
it could be neglected for oxaliplatin [28-30]. The Organs
compartment did not include the intestinal lumen and only
accounted for the intestinal cells composing the wall of the
intestine which were exposed to the drug through blood
circulation. The intestinal cells may expel the drug toward
the lumen or transform the drug through metabolism, both
phenomena being represented by the intestinal clearance
in the models. The drug excreted through the bile directly
reached the intestinal lumen - which was not considered
as part of the Organs compartment - and the drug recircu-
lation was neglected. In the absence of quantitative data
and to avoid model over-parametrization, circadian rhythms
were neglected in the PK models and all parameters were
assumed to be constant over the 8-h time window of PK
measurements. Any chemical species bound either to plasma
proteins or to DNA was assumed to be unable to move be-
tween compartments or to be cleared from the system.
Parameter identifiability assessed though sensitivity
analysis to cost function variations revealed poor sensitivity
of the clearance rate constant in the Organs compartment for
the three drugs (see Methods). Hence, Organ clearance was
neglected for 5-fluorouracil which is mainly cleared through
hepatic metabolism, biliary excretion and renal elimina-
tion [30]. Organs clearance and liver clearance was neglected

Drug delivery via pump

L
Liver; O Liver,

Blood,

Fig. 3. Semi-physiological model of oxaliplatin PK

Compartments were minimised to the most important com-
ponents, Liver to accurately represent drug delivery, Blood
which is measurement site and Organs to represent the
rest of the body. Ci is the rate constant of clearance from
compartment i. Each compartment contains a bound and
unbound drug fraction and only unbound molecules can
migrate between compartments. b and u are respectively
the binding and unbinding rate constants of platinum to
proteins. Oxaliplatin was assumed to be delivered directly
into the liver in its unbound form.
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for oxaliplatin since majority of platinum is cleared via renal
clearance and the total amount cleared after the end of
treatment was set to 54 % in line with the literature [28].
Irinotecan organ clearance was assumed to be scaled relative
to that of the Liver compartment, this is since similar amounts
of irinotecan are cleared via faecal clearance and biliary clear-
ance [29]. In the model of 5-fluorouracil, poor sensitivity was
also obtained for transport parameters between Blood and
Organs. Hence, transport rate constants were assumed to be
proportional to compartment volumes for Blood-Liver and
Blood-Organs transport, for each of the three drugs, thus
neglecting organ-specific transporter expression.

Parameter likelihood profiles analysis revealed that ad-
ditional constraints were needed to ensure the identifiabil-
ity of all parameters (see Methods). Hence, information on
renal, intestinal and hepatic clearance relative rates was
inferred from literature as follows. For irinotecan, CPT11
drug amount though renal clearance and though combined
intestinal elimination and biliary clearance were respectively
set to 25 % and 60 % of the total administered dose [29]. As
SN38, which is the active metabolite of CPT11, renal elim-
ination was documented as negligible, the metabolite was
considered to only be cleared through Liver, via metabolism
into SN38G, or Organs and these cleared amounts were as-
sumed to account for 15 % of the total administered dose of
irinotecan [29]. The amount of SN38 cleared via metabolism
in the liver accounted for approximately 4 % of the total ad-
ministered does of irinotecan whereas SN38 excretion into
the intestinal lumen accounted for approximately 9 % of the

Drug delivery via pump

C.<---4 Liver

Fig. 4. Semi-physiological model of 5-fluorouracil PK

Compartments were minimised to the most important
components, Liver to accurately represent drug delivery,
Blood which is measurement site and Organs to represent
the rest of the body. Ci is the rate constant of clearance from
compartment i. 5-fluorouracil was assumed to be delivered
directly into the liver.
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total dose of irinotecan. Therefore we have set the SN38
clearance via Organs to be twice that of the liver clearance
[29]. Oxaliplatin clearance was set such that 54 % of the
total administered drug amount was cleared via the kidneys
[28]. The amount of platinum (Pt) bound within the Organs
or within the Liver was set to 84 % and 12 % of the total
dose, respectively [31]. The Boughattas et al paper was used
to give tissue concentrations, no data to our knowledge ex-
ists for humans so we have used this mouse data as a best
approximation. The amount of platinum in the tissues was
calculated from total amount found in the respective organs
relative to total dose. 5-FU was shown to be mainly cleared
through hepatic metabolism, so that the amount of drug
cleared through the Liver was assumed to account for ap-
proximately 80 % of the total dose [30].

The final irinotecan model had six compartments as each of
the three Liver, Blood and Organs, had two sub-compartments:
the parent drug irinotecan, and its active metabolite SN38
(fig. 2). Initial irinotecan administered in the liver was assumed
to be only in the form of the parent drug. Irinotecan was con-
verted into SN38 via Michaelis Menten kinetics within the liver
and organs, but not in the Blood since the activation enzymes
carboxylesterases are not expressed in blood cells in humans
[32]. The parameter estimate Km = 59.2 uM which reflects the
affinity of the substrate and the enzyme was taken directly
from an in vitro study in human liver cells [33], thus making
the assumption that Km values are unchanged from in vitro to
in vivo as classically done in the literature [34, 35]. SN38 was
considered to only be present in its bound form since the bound
fraction is reported to be greater than 95 % [36]. SN38 clearance
terms accounted for SN38 elimination including its deactivation
into SN38G though UDP-glycosyltransferases (UGTs) [37].

The oxaliplatin PK model had six compartments corre-
sponding to bound and free (Pt) molecules in the Liver, Blood
and other Organs. Oxaliplatin is rapidly metabolised into plat-
inum complex forms [28], which were not distinguished in the
current data. In the absence of any data on the dynamics of
these different metabolites, they were all assumed to have the
same PK properties in the model. Initial oxaliplatin adminis-
tered in the liver was assumed to be free. Free Pt could bind to
proteins and unbind from proteins, due to protein degradation
[28], which was included in all compartments (fig. 3).

The final model for 5-fluorouracil had three compart-
ments. The drug clearance accounted for both drug elimi-
nation and drug metabolism in each compartment (fig. 4).
Protein binding of 5-fluorouracil was neglected in the model
because of the low protein affinity of this drug [38].

Inter-patient variability in irinotecan, oxaliplatin and
5-fluorouracil PK parameters. Overall, each of the three drug
models showed a very good fit to data as demonstrated by
R? values averaged over all patients of 0.98 for irinotecan,
0.96 for oxaliplatin and 0.8 for 5-fluorouracil. These results
obtained using infusion rates computed through the pump-
to-patient model were compared with simulations with infu-
sion rates equal to the profiles programmed into the pump.
Using the pump-to-patient model allowed the improvement
of the model fit to pooled data for each drug and the model
fit to patient specific data for SSR values by an average of
4.9 % for irinotecan, 43.4 % for oxaliplatin and 12.5 % for
5-fluorouracil, thus proving the validity of our approach.
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The irinotecan model had an almost perfect fit, it matched
the linear increase of AUC compared to dose as described in
the FDA drug label [39], and showed a rapid accumulation of
both irinotecan and SN38 in the plasma of patients (fig. 5).
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No obvious impact on irinotecan and SN38 plasma concen-
trations was observed regarding the time needed to fill the
infusion tube or the 30-min glucose delivery spike, as pre-
dicted by the pump-to-patient model.
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Fig. 5. Patient data best-fit of irinotecan PK model

Each subplot represents an individual patient dataset, fit to the model independently. (A) shows the fit of irinotecan plasma
concentration, (B) shows that of SN38, the active metabolite of irinotecan.
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The fit for the oxaliplatin PK model captured all gen-
eral trends (fig. 6). The model fit for patient 7 did not fully
captured the dynamics of total Pt plasma concentration but
correctly simulated free Pt concentration. The model did
predict i) a delay in plasma Pt concentrations at the start of
the infusion due to the pump-to-patient drug transport and ii)

A

Concentration (ng/ml)

Concentration (ng/ml)

Fig. 6. Patient data best-fit of oxaliplatin PK model
Each subplot is an individual patient data, fit to the model independently. (A) shows plasma ultrafiltrate platinum concentrations,

a spike during the glucose flush for all patients. This drug
spike had an effect on the time of maximum concentration
t .., of the free Pt by shifting the time by up to 6 h. The model
underestimated the free platinum peak concentrations after
the glucose flush for the patients with the most significant
rise in concentration, that are patients 2, 3 and 7.
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and (B) shows plasma total platinum concentrations. PK data for patient 11 was missing.
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The 5-fluorouracil model showed a very good fit to data,
despite a slight systematic under-estimation of the third data
point in time. It predicted the glucose flush to induce a late spike
in plasma drug concentration which could not be seen in the data
for all patients, probably because blood sampling frequency was
not high enough (fig. 7). This model-predicted spike in 5-fluoro-
uracil concentration changed the t__ value for patient 5, 6 and
9. The predicted spike AUC was equal to approximately 5 % of
the total AUC which was in agreement with the pump-to-patient
model prediction. This was only calculable for 5-fluorouracil since
its elimination was fast enough for its concentration to be close
to zero by the time the glucose flush began.

The model fit to each individual patient PK data allowed
to investigate the inter-patient variability in resulting PK
parameters. The CV of each PK parameter was calculated
among the patient population. Then, the mean CVs for the
entire parameter set of each drug model were calculated as
a single measure of inter-patient variability. Irinotecan had
the smallest mean CV with a value of 79.18 %, and a range
from 42.48 to 176.25 %. Oxaliplatin had the second smallest
value of mean CV, 97.56 %, with the largest range from 38.1-
318.2 %. 5-fluorouracil had the largest mean CV at 112.10 %,
with the smallest range from 59.4 to 187.51 %. In all three
models the parameters which showed the largest inter-
patient variability were transport parameters specifically, for
irinotecan Blood-Organ transport, for oxaliplatin Blood-Liver
Transport and Blood-Liver/Organ transport for 5-fluorouracil.

For each drug model, individual patient parameter sets
were then utilized to identify patient clusters. The numbers

of clusters were determined by minimising the validity index
of Fukuyama and Sugeno VFS as described in [40]. For irino-
tecan, the minimum value of VFS was achieved for four
clusters. One cluster was composed of patients 1-3,
5, 7-10, the other three patients were in a cluster on their
own. The analysis for oxaliplatin concluded to two clusters,
a cluster of only one patient, patient 7, and the rest of the
patients being clustered together. The analysis for 5-fluoro-
uracil revealed four clusters: five patients were grouped in
the largest cluster (patients 1-3, 7 and 10), two patients in
the second cluster (patients 4, 5) and the final two patients
were in clusters on their own. Only patients 1, 3 and 10 were
consistently clustered together for all three drugs. Once
the patient PK parameters had been clustered, the mean
of parameter CVs was reassessed for each cluster with two
or more patients within. Irinotecan mean CV in the largest
cluster was 51.52 %, which represented a large decrease
compared to the mean CV in the entire patient population
equal to 79.18 %. Oxaliplatin main cluster which was consti-
tuted of all patient but patient 7 had a mean CV of 87.37 %
as compared to 97.56 % for the entire population. 5-fluoro-
uracil’s largest cluster had a CV of 32.37 % and the smaller
cluster had a CV of 72.87 %, which corresponded to a drastic
decrease of inter-patient variability as the population mean
CV was equal to 112.10 %. All other clusters for each drug
had only a single patient and therefore the CV could not be
assessed. Clustering was compared to covariates of patients,
such as gender, age and gene polymorphism, to see if there
was any correlation however none was found.

5-FU model fit to data
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Fig. 7. Patient data best-fit of 5-fluorouracil PK model

Each subplot is an individual patient data fit to the model independently. PK data for patient 6 and 11 was missing.

58 | 2-2020

INFUSION & CHEMOTHERAPY



1 3APYBIXXHWUA [OCBIA

Discussion

Precision and personalized medicine requires accurate
technologies for drug administration and proper systems
pharmacology approaches for individual patient multi-
dimensional data analysis. Here, plasma PK data of the
OPTILIV trial in which patients received irinotecan, ox-
aliplatin and 5-fluorouracil through a chronomodulated
schedule delivered by an infusion pump into the hepatic
artery were mathematically analysed. To allow for an ac-
curate analysis of PK patient data, a model of the pump
drug delivery was successfully designed and connected
to semi-mechanistic PK models. Although no data were
available to directly validate the model-predicted drug
infusion rates, the overall framework achieved a very
good fit to individual time-concentration profiles which
showed model accuracy. The validity of the approach was
further demonstrated by the improved data fit using the
PDE explicit solution connected to PK models compared to
PK models directly integrating infusion profiles that were
programmed into the pump. This study gave insights into
inter-patient variability and paved the path to treatment
optimization.

The simulations for the pump-to-patient model
showed and quantified a delay between the actual start
of the pump and the time when the drug appeared in the
patient blood which was due to the delay needed for the
drug solution to fill up the infusion tube and eventually
reach the patient. A validation of this model prediction
could be seen directly in the data as 5-fluorouracil and ox-
aliplatin plasma concentrations were close to zero for the
first two times of measurements. The length of this delay
depends on both the drug solution concentration and
the volume of the infusion tube, so that its importance
was high for oxaliplatin, intermediate for 5-fluorouracil
and minor for irinotecan. Temporal accuracy is key for
precision medicine especially in the context of chrono-
therapy and chronomodulated drug delivery. Thus, the
programmation of any drug administration devices need
to account for these delays. The pump-to-patient model
that we present here allow to adapt any infusion schemes
for any drug administration devices in order to properly
administer the treatment schedules initially intended by
the oncologists.

In addition to such “pump-to-body” delay, the increase
in free Pt concentration near 22:00 shown in the PK data
was explained by a spike in oxaliplatin delivery resulting
from the glucose rinse flushing out the residual oxaliplatin
left within the infusion tube. This phenomenon was well
captured and quantified by oxaliplatin PK model which
predicted that the quantity of drug delivered in the final
spike was equal to 10.7 % of the total dose. The model
also showed that the t__ of oxaliplatin plasma concen-
tration was shifted by several hours due to this delivery
profile spike. In silico simulations also predicted that the
glucose flush would alter the PK of 5-fluorouracil. The
spike only accounted for a small amount of 5-fluorouracil
dose of 5.36 % and may not have caused any significant
detrimental effect. More data points covering the time of
unexpected drug administration due to the glucose flush
would have further validated the model which already
achieved a very good fit to available data points. However,
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free oxaliplatin plasma concentration displayed complex
patterns with high values at the start of the glucose flush
for patient 1-3 and 7 which left no doubt on the large
impact of the glucose flush on oxaliplatin administration.
Similarly, unexpectedly high plasma concentrations of
5-fluorouracil were observed at the start of the glucose
flush for patient 5 and 9 which partially validated the
model. The delivery spike due to the glucose rinse did
not seem to have influenced the plasma concentration
profile of irinotecan because the drug concentration in the
solution was much lower and the flow rate programmed
into the pump was much higher as compared to oxaliplatin
and 5-fluorouracil administration. Indeed, the spike only
accounted for less than 2 % of the total dose of irinotecan.

The pump-to-patient model further showed that these
inconsistencies between the simulated and intended drug
administration could be overcome with a simple and easily
constructed adaptation of the infusion profiles, given the
specific dimensions of the infusion tube. The new profile
showed a much better match with the original intended
administration profile.

Several published clinical studies propose mathematical
models of the PK of 5-fluorouracil, oxaliplatin or irinotecan
with various levels of complexity. First, a physiologically-
based PK model of capecitabine, a pro-drug of 5-fluorouracil,
was designed for humans [35]. However, the data available
in the OPTILIV study would not allow for estimating pa-
rameters of such a detailed model. Next, numerous clinical
studies have performed compartment analysis of plasma PK
data from cancer patients receiving either 5-fluorouracil,
oxaliplatin or irinotecan [41]. These models were designed
for intravenous injection and could not be readily used for
intra-arterial hepatic administration. Thus, the develop-
ment of new semi-physiological PK models was necessary
to include the drug delivery site as a separate compartment,
that was different from the Blood compartment for which
data was provided. Furthermore, the intention was also
to develop more physiologically-relevant models in view
of future account of circadian rhythms and chronotherapy
optimization investigations. Indeed, the developed models
are called semi-physiological as the compartment volumes
together with relative fractions of clearance routes were
inferred from literature. The quantity of data available for
this study limited the models to being semi-physiological in
nature. However, these models could be further extended
to physiologically-based models, with increased data sets,
by detailing the “Organ” compartment and being connected
to mechanistic PD models to represent organ-specific drug
PK-PD. Furthermore, the current models do not account for
any circadian rhythms although they may largely impact on
drug PK-PD. Thus, new circadian clinical studies are needed
to improve the models towards drug chrono-administration
optimization.

Inter-patient differences in maximum plasma drug
concentrations and in the time at which it occurred led
us to further investigate variability in between subjects.
Irinotecan showed the lowest mean variability. Clustering
analysis indicated that patients could be classified into
five clusters with respect to irinotecan PK parameters.
The second largest inter-patient variability was found
for 5-fluorouracil. Clustering for 5-fluorouracil showed
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there was four clusters. Regarding oxaliplatin, there
was the largest variability between patients PK model
parameters with all parameters showing high variance.
Clustering according to oxaliplatin PK parameters split
patients into two clusters leading to isolate patient 7.
This clustering of the patients led to a reduced inter-
patient variability for all drugs, especially for irinotecan
and 5-fluorouracil. This decrease in CVs is not unex-
pected, but the significant level of reduction means this
method could be used as a way to stratify patients into
treatment groups with less inter-patient variability in PK
profiles. The measure of inter-patient variability could be
interpreted as indicators of the need for personalisation
as high differences between subjects implies high poten-
tial benefit of drug administration personalisation. Here,
we demonstrated that the PK of all three considered
drugs displayed important inter-subject variability. The
remaining clinical challenge lays in determining clinical
biomarkers for stratifying patients before drug adminis-
tration, in order to reach the intended plasma PK Llevels.
In order to do so, patient clusters were compared to
known covariates such as age, gender and gene polymor-
phisms. However, none showed significant correlation.
We then performed modelling analyses and identified
the critical PK parameters for irinotecan, 5-fluorouracil
and oxaliplatin which were the transport parameters
between the Blood and either the Liver or the Organs
compartments.

Conclusion

In conclusion, a mathematical framework was designed
to allow for accurate analysis of patient PK data. A model
of the dynamics of the drug solution from the pump to
the patient’s blood was designed, irrespective of the drug
delivery device. It was used to represent the chronomod-
ulated drug administration though the Mélodie infusion
pump into the patient hepatic artery of irinotecan, oxal-
iplatin and 5-fluorouracil. The model revealed significant
inconsistencies between the drug profiles programmed
into the pump which corresponded to the drug exposure
intended by clinicians and the actual plasma PK levels.
Importantly, it allowed for the design of innovative drug
in-fusion profiles to be programmed into the pump to pre-
cisely achieve the desired drug delivery into the patient’s
blood. Next, the pump-to-patient model was connected to
semi-physiological models of the PK of irinotecan, oxal-
iplatin and 5-fluorouracil. The overall framework achieved
a very good fit to data and gave insights into inter-patient
variability in the PK of each drug. Potential clinical bio-
markers for treatment personalisation were suggested al-
though further investigations in larger cohorts of patients
are required. Overall, this complete framework informs on
drug delivery dynamics and patient-specific PK of irino-
tecan, oxaliplatin and 5-fluorouracil towards precise and
personalized administration of these drugs.

Methods
Ethics statement

The PK data used in this investigation came from Lévi et
al PK investigation [20] and the comparison study companion
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study of the European OPTILIV trial (ClinicalTrials.gov study
ID NCT00852228), which involved nine centres in four coun-
tries [42]. The data has been analysed anonymously.

OPTILIV clinical datasets

The OPTILIV trial included 11 colorectal cancer patients
with liver metastases (7 men and 4 women with median age
of 60). The combination of irinotecan, oxaliplatin and 5-fluo-
rouracil was delivered to patients by Hepatic Artery Infusion
(HAI) using the Mélodie pump [20]. The patients received an
intravenous administration of cetuximab 500 mg/m? over
2 h 30 min on the morning of day 1 which was not modelled.
From day 2, chronomodulated HAI of irinotecan (180 mg/m?),
oxaliplatin (85 mg/m?) and 5-fluorouracil (2800 mg/m?) were
given (fig. 8). Irinotecan was delivered as a 6-h sinusoidal
infusion starting at 02:00, with a peak at 05:00 on day 2.
Oxaliplatin was administered as an 11 h 30 min sinusoi-
dal infusion beginning at 10:15 with a peak at 16:00 on
days 2-4. 5-fluorouracil was also delivered as an 11 h 30 min
sinusoidal infusion beginning at 22:15 with peak delivery
at 04:00 at night, on days 3-5. The superiority of this drug
scheduling compared to non-circadian based administration
was demonstrated for intravenous administration within
several international clinical trials [37]. Between each drug
infusion, there was a glucose serum flush which cleared the
tubing. This was a 30-min sinusoidal infusion beginning at
09:45, and then again at 21:45 i. e. at the end of each infusion
(fig. 8).

Plasma PK data was gathered after the first dose of irino-
tecan, oxaliplatin and 5-fluorouracil and measured longitu-
dinally for each individual patient. Plasma concentrations of
irinotecan and its active metabolite SN38 were determined,
using high performance liquid chromotagraphy (HPLC), at the
start of infusion, then at 2-4, 6, 8 h 15 min and 31 h 45 min
post HAI onset, for a total of seven time points, including
baseline. Oxaliplatin concentrations were determined by
measuring platinum plasma levels using spectrophotome-
try, for both unbound and total platinum levels. Oxaliplatin
binds to proteins in the blood and the free Pt fraction is the
biologically active one. Thus, oxaliplatin concentrations
were determined at the start time of infusion, then at 3, 6,
9 h, 11 h 30 min and 17 h 15 min post HAI onset, for a total
of six time points, including baseline. Plasma concentrations
of 5-fluorouracil were determined using HPLC, at the start
of infusion, then at approximately 3 h, 5 h 45 min, 9 h and
11 h 30 min post HAI, for a total of five time points, including
baseline. The exact method used to assess plasma concen-
trations can be seen in Levi et al paper of the OPTILIV study
[20].

Pump description

The Mélodie pump system weighs 500 g when empty
(excluding drug reservoirs and batteries) and measures
160x98%x34 mm. The pump consists of four channels which
correspond to the four reservoirs that are connected to
the pump. Each reservoir can have a maximum volume of
2 L. The four channels are controlled by four independent
mechanisms which control the delivery to the infusion
tube. For the OPTILIV study, the infusion tube comprised
of two sections, the first was 135 mm long with a diameter
of 2.5 mm, and the second section was 1500 mm long with

INFUSION & CHEMOTHERAPY



1 3APYBIXXHWUA [OCBIA

A 50
40
R —— Glucose rinse
<
§ 30 - CPT11
S 77 L-OHP
2 [ 5-FU
g B Night
o [ Day
AT AT 7. 7/,
T T T T T T T
0O 6 122 18 0 6 12 18 0 6 12 18 0 6 12 18 0 6 12
Time of day (h)
B
)
e I T O B I
— M aQ
Fig. 8

(A) Delivery profiles of irinotecan, oxaliplatin, 5-fluorouracil and glucose flushes as administered in the OPTILIV clinical trial. (B)
Schematic of the Mélodie infusion pump (Axoncable, Montmirail, France) used in the OPTILIV study for hepatic artery infusion [20].

a diameter of 1 mm. The two sections had a total volume
of 1.84 ml. The four pump reservoirs were loaded with irino-
tecan, oxaliplatin, 5-fluorouracil and 5 % glucose solution
respectively, with the latter one being used for washes in
between drug infusions [43].

Mathematical modelling

A pump-to-patient mathematical model was designed as
follows, irrespective of the drug delivery device. The drug
solutions dynamics from the pump to the patient’s blood was
modelled using a Partial Differential Equation (PDE) consid-
ering time and 1 spatial dimension. This method was chosen
as PDEs can take into account both time and space which
was key for modelling systems such as pump delivery.
The PDE was solved using a backward finite difference
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method written by the authors within Python 3.5.2
(Www.python.org). The drug PK models were based on Ordi-
nary Differential Equations (ODEs) programmed using Python
3.5.2 and solved using the odeint function from the scipy
library version 1.1.0 [44].

PK model parameter estimation involved a weighted
least square approach, with conditions also placed on the
drug clearance routes. For the fit of the data of a given
patient, the residuals were weighted by a estimated mea-
surement error of 10 % inline with precision values of the
assay methods [45-47]. This method allowed to correct the
residuals to be of the same order of magnitude for the parent
drug CPT11 and the metabolite SN38, or for oxaliplatin free
and bound concentrations. The minimization of the least
square cost function was performed by the Covariance Matrix
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adaptation Evolution Strategy (CMAES) within Python which
has been shown to be successful at handling complex
cost function landscapes [48]. Model goodness of fit was
assessed using the sum of squared residuals (SSR) and
R2 values. PK model parameter numerical identifiability
given the available data was investigated in a two-step
process as follows. First, parameter sensitivity regarding
the least-square cost function was computed via a global
Sobol sensitivity analysis as a necessary condition for
identifiability [49]. This method assesses the relative
contributions of each parameter to the variance in the
cost function obtained when parameter values are varied,
and thus allows for the identification of parameters which
have no effect on the cost function and are therefore not
identifiable from the available dataset. This step allowed
a first reduction of the PK models. Next, likelihood pro-
files of parameters of the reduced models were derived
following the procedure outlined in [50]. Additional bi-
ological constraints derived from literature were added
to ensure numerical identifiability of all parameters.
This two-step model design process was undertaken as
computing likelihood profiles is associated with a high
computational cost.

PK models were fit to pooled data first to get an indi-
cation of general model fit then to single-patient plasma
PK datasets independently to obtain patient-specific pa-
rameter values. Data was available for 10 to 11 patients
which was too few to undertake mixed-effect population
analysis and to reliably estimate the parameters variance
within a patient population [51, 52]. Sampling points at 6 h
post injection for irinotecan and 11 h 30 min post injection
for oxaliplatin and 5-fluorouracil theoretically occurred
at the same time as the start of the 30 min glucose flush,
that is 9:45 for irinotecan and 5-fluorouracil, and 21:45 for
oxaliplatin. As described in the results section, the flush
was equivalent to the administration of the drug quantity
remaining within the tube and logically influenced plasma
drug concentrations. However, the exact time of patient
blood collection was not reported and could vary by 10 to
15 minutes due to clinical constraints. Hence, the infor-
mation of whether the blood sample was taken before or
during the flush was not available. Thus, the collection time
of the data points at theoretically 21:45 for oxaliplatin, 9:45
for irinotecan and 9:45 for 5-fluorouracil were unchanged
if the drug concentration at the preceding data point was
greater than the current one, indicating the flush might not
have occurred yet. If not, the collection time was modified
and set equal to the glucose peak time, which is 15 min
after its start time i. e. 22:00 for oxaliplatin and 10:00 for
irinotecan and 5-fluorouracil, such value leading to the
best model fit. Overall, the collection time was changed
compared to the theoretical one for patients 1-3 and 7
for oxaliplatin, for patient 5 for 5-fluorouracil, and for no
patients for irinotecan.
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Inter-patient variability and patient clustering based
on PK parameters

Given the relatively small number of patients, the inter-
patient variability in parameter values was assessed using
a nearly unbiased estimator of coefficient of variation (CV),

1 g
CV=|1+—) x—x100,
4dn U

where p is the parameter mean, o the parameter sample
standard deviation and n is the number of patients.

Next, fuzzy c-means clustering was used to define patient
clusters based on individual PK parameters, for each drug sep-
arately. The fuzzy c-means clustering was done using a python
library sckit-fuzzy version 0.2 (http://pythonhosted.org/scikit-
fuzzy). The method is based on the determination of cluster
centroids and classification of patient parameter vectors into
the clusters such that the following quantity is minimised:

n c
2
DD _wilx—¢)
i=1 j=1

where n is the number of patients, c is the number of
clusters, x, is the parameter vector of patient i, G is the cen-
troid of cluster j. w, is the probability of patient i belonging
to cluster j and can be expressed as:

1
- c X;—C; 2
i ()

Note that, for a given patient i, the following holds:

Wij

c

ZWU: 1.
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The validity function proposed by Fukuyama and Sugeno
was used to determine the number of clusters for each drug.
The function is defined as:

n c
2 —112
D> willly —ll* =g —ll*)

i=1 j=1

wherec is the average of the centroids. The number of
clusters were chosen between 2 and n-1 inclusively such
that the V; was minimised. Plotting the clustering results
was done using a multidimensional scaling (MDS) algorithm
which projects multidimensional data onto a 2D plane while
keeping distance metric scaled relatively to original data
(Python library sklearn.manifold [53]). Correlation coeffi-
cients between original Euclidean distance and 2D-Euclidean
distance were calculated were high for all models (>0.98)
which showed that the MDS projections were accurate [54].
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®opym EPTRI-2020:

HayKOBi po3p06KU, NOKIUKaHi BAOCKOHANIUTU
peanbHy neAiaTpuuHy NPaKTUKY

2-3 kBiTHA Bia6ynaca BipryanbHa Biakputa koHdepeHnuia EPTRI (European Paediatric Translational Research Infrastructure) -
€BpONEe/icbKOro NPoEKTY, Wo niaTpumyerbcs EBponeiicbkum Colo3omM i Mae Ha MeTi BNpPOBaAKEHHS B peanbHy NeAiaTpUUuHy
NPaKTUKY pe3y/bTaTiB TaK 3BaHMX TPAHCAALIHHMX AOCAIAXKEHDb, AKi MalOTb NPUKNAAHE HAYKOBO-NPaKTUYHE 3HAYEHHS. 3BaXKa0UM
Ha HaA3BMYAMHY CUTYaLilo, KOTpa CKAanaca yepes naHAeMilo KopoHasipycHoi xBopo6u (COVID-19), excnepTHumii popym 6ys
npoBeAeHUi Y peXXuMi OHNaNH - A9 TOro, W06 rapaHTyBaT 6e3neKy y4acTi KOXXHOMY HayKOBLLIO Ta KAiHiuucry. Mporarom asox
AHIB po60oTH 3axoay 6yn0 nNpoBeAeHO WicTb HAYKOBMX CeCiif, NiA Yac AKMX opraHisaTopM niaGuAM NiACYMKM po6OTH NPOEKTY
Ta BU3HAYMAM KJIIOYOBi HaNpsAMM HOro NOAANLILOI peani3auii, a yYacHUKM 3 Pi3HMX KpaiH NOAINuAMCA pe3ynbTaTaMK BAACHUX
AOCAiAXKEHDb | BUC/IOBUAIM AYMKM LLOA0 BNPOBAAKEHHS B NPAKTUKY HOBUX i cnewiaibHO NPU3HAYEHUX AN 3aCTOCYBaHHA AiTeH
nikapcbKux popm yixe HasBHMX NpenapartiB, MeAU4HUX BUPOGIB Ta iIHHOBALIMHMX AiarHOCTUMHUX TEXHONOTIN.

Y nepLiv YacTUHI BipTyanbHOi 3ycTpivi 6yno po3rnsHyTo
3axo04M, BXe BMKOHAHI B paMKax peanisauii npoekty EPTRI,
a TaKoXX 3anponOHOBAHO YNpaBAiHCbKI Mogeni Ta npeacTas-
NEHO iHOPACTPYKTYpPY LbOro NPOEKTY B MalbyTHbOMY, KOTpa
BK/IOYATUME, 30KpeMa, poboTY AOCNILHUKIB Y MEXAX OKPEMMUX
TEMaTUYHUX AOCIOHULbKMX NAaTdopM. Hapasi akTUBHY yyacTb
y npoekTi EPTRI Bxe 6epyTb HaykoBLi 3 29 KpaiH, y TOMY 4uchi
3 YkpaiHu. Binkpuatoun poboTy nepuoi cecii, Donato Bonifazi
(KoHcopuiym i3 6ionoriuHoi Ta papmMaL,eBTUUHOI OLLiHKK
NiKapcbKuX 3aco6iB) NiAKpeCcuB, L0 CEPHO3HUM BUKJIMKOM ANS
CyyYacHoi negiatpii € aediumT nikapcbkmx 3acobis, po3pobaeHnx
caMe ang piten i BcebivHO BUBYEHMX Y CNEUUiUHMUX KNIHIYHUX
LOCNIAKEHHSX 33 y4acTi NaLieHTIB ouMTa40ro Biky. Yepes ue
6113bKo B 30-80 % BMNAAKiB (3aN€XHO Bif, BiKY AUTUHM Ta KOH-
KpEeTHOI MaTo/iorii) nesiatpam y peanbHin KNiHIYHIA npakTuui
[OBOANTLCS BAABATUCA A0 3aCTOCYBaHHS NiKapCbkmx 3acobis
no3a odiLiiHO 3apeeCcTPOBaHUMM MOKA3AHHAMM Ta BIKOBUMM
obmexeHHamu (off-label use). KiHueBa MeTa peanisaLii npoexTy
EPTRI - npuckopeHHs npouecy BNpOBaAXeHHS pe3y/bTaTiB
HayKOBUX LOCiAXEHb Yy peasbHy NefiaTpuyHy NpakTUKY WS-
XOM NiATPUMKM BCiX €TaniB LbOro npoecy (Big, CMHTE3Y HOBUX
MOJIeKyN A0 NPOBEAEHHS AOKIHIYHUX | KNIHIYHUX [OCNiAXKeHb
i CTBOpEHHS NikapCbkMx 3acobiB / MeanyHMx BMpo6iB Ansa 3a-
CTOCYBAHH$ B AiTeN YiTKO BU3HAYEHOTO BiKY).

EkcnepTtn npoekty EPTRI HagaBaTUMyTb TEXHONOTIYHY
Ta KOHCYNbTAUIAHY NiATPUMKY AOCNIAXKEHb, SKi NPOBOAUTH-
MYTbCS 338 TaKMMU YOTUPMA TEMATUYHUMU JOCTIAHULBKUMU
nnatgopmamu:

* CTBOPEHHS HOBMX NiKapCbKMX 3ac06iB, NPU3HaYeHMX Ans
3aCTOCYBaHHS caMme B fiTeN;

« 36ip 6ionoriyHMx 3paskis i BUBYEHHs BioMapkepiB y AiTei;

 BikoBa hapmMakonoris;

e nepjiaTpuyHi Nikapcbki GopMu Ta BUpobU MeAUYHOro Npwm-
3HaYeHHs.

OcobnuBOCTI NNaHyBaHHS Ta NPOBELEHHS LOCNIAXKEHb Y
paMKax KOXHOi 3 LMX YOTUPbOX TEMATUYHMX NnathopM 6yno
[OKNaAHO PO3MsSHYTO Mif, Yac Apyroi cecii BiaKpUToi KoHde-
PEHLi: UMM NMUTAHHAM NPUCBATUAM OKPEMI A,OMOBIAI ekcnepTH
EPTRI (E. Mikros, M. Phylactides, S. de Wildt, C. Tuleu).

[poTaroM apyroro gHs BipTyanbHOI KOHEPEHLLi y4acHMKM
Manu 3Mory npocnyxatv 13 gonosigen-npeseHTauin, ki 6yno
BifiOpaHO Ha KOHKYPCHIiM OCHOBI HaykoBuM KomiTeToM EPTRI
Ta NPUCBAYEHO HAYKOBUM i KNiHIYHUM NpobiemMam, NoB’a3aHnM
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3i chepamum pocnigxeHb NPOEKTY. 30KpeMa, y BUCTyNax 3a-
pYbiXXHMX yuyeHMx Byno LOKNALHO PO3INAHYTO TaKi akTyaNbHi
npobaeMun Cy4acHoi nesiaTpUYHOI HAayKKM Ta KNiHiYHOI neaiaTpii:

* [OCNIAXEHHS TEHEeTMYHOro MiAIPYHTS pO3nagiB ayTuc-
TUYHOTrO CNeKTpa B AiTel 33 LONOMOro MeToAy CeKBEHYBaHHS
reHomy (A. Mezzelani);

e YyNpaBAiHHA pM3MKaMu Mifg Yac ouiHku 6e3nekun nikap-
CbKMX 3aC006iB y X04i NpMKNAAHUX AOCAIAXKEHb 32 y4acTi AiTen
(B. Aurich);

e 0c06NMBOCTI NpoBefeHHs NabopaTopHUX [OCNiIAXEHD
3paskiB i KNITMHHKUX KYALTYP, y39TUX y Aite (B. Burckhardt,
C. Gianfrani);

e METOJO0/O0rif ¥ IHCTPYMEHTHU MPOrHo3yBaHHA eMbpio- Ta
detoTokcnyHocTi (C. Altomare);

* 33CTOCYBaHHS METOLIB MONEKYNSPHOI AiarHOCTUKM B MO-
HITOPUHIY aHTUBIOTUKOPE3NCTEHTHOCTI B NeAiaTPUUHMX BifLi-
neHHax iHTeHcmBHoi Tepanii (E. losifidis);

e 0C06MMBOCTI hapMaKoONOriYHUX LOCAIAXKEHD Y AiTen
(E. Jacqz-Aigrain), y TOMy 4Mcni B nepeavyacHo HapOaKeHUX
(F.C. Wiegandt);

e [iarHOCTMYHI acnekTM CnafKoBMX MionaTin
(). Diaz Manera);

* yyacTb 6aTbKiB y NeAiaTpUYHUX KNIHIYHUX LOCTIAXKEHHSX
(N. Karantaglis) Towuo.

AKTMBHY y4acTb y poboTi BifkpuToi KoHdepeHuii EPTRI
B351/1M YKPAiHCbKi BUYEHI, KOTpi nmoainunucs i3 3apybixkHUMuU
KONeraMu BNacHMMM HAyKOBUMM po3pobkamu i nigxopamu
[0 BUpIlLEeHHs aKTyaNbHUX npobnem kniHivyHOi nepiaTpii
Ta negniaTpuyHoi Gapmakonorii. 30kpema, Bif iMeHi rpynu
aBTopiB (H. lopoBeHko, JI. Topopiko, T. CnpuHcaH) Ha Yoni
3 uneH-KopecnoHaeHToM HAMH YkpaiHu, 3acnyxeHum gisuem
HayKu Ta TexHiku YKpaiHu, 3aBiayBaukoto Kadeapn MeauuHoi
Ta nabopaTopHoi reHeTMKU HauioHanbHOI MeaMYHOI akaaeMii
nicnsaaunaoMHoi ocsity iMm. MJ1. Wynuka (M. Kuis), aokTopom
MeAn4YHUX HayK, npodecopoM Haranieto MpuropisHoto lopoBeHko
6yno npeacTaBneHo NPorpaMHy A0NOBiAb, MPUCBSYEHY KOpekK-
uii 4o3yBaHb NiKapCbknx 3acobiB 3anexHo BiA Macu Tina
B AiTEN paHHbOrO BiKY Mif Yac AOBroTpueanoi dapmakoTepanii
3 METO0 3MEHLUEHHS TOKCUYHOCTI Ta 3HWXKEHHS YaCTOTU BU-
HUKHEHHS NobivyHMx edekTiB. Sk A06pe BiAOMO BCIM NpaKTHy-
HWM nepiatpaMm, ANg LOCATHEHHS! ONTUMANbHOI e(DEeKTUBHOCTI
Ta 3MEHLUEHHS PU3MKY TOKCMYHOCTI NliKapCbKi 3acobu 3a3BMyaii
NpM3HAYyalTbCa 3 pO3paxyHKY Ha Kr macu Tina. Mpu ubomy
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B AiTEM paHHbOrO BiKy f,OBrOTpMBane NikyBaHHS (Hanpuknag,
Yy pasi OHKONOTIYHUX 3aXBOPHOBaHb, TyOEepKynbo3y, AEeSKUX
XPOHIYHMX COMATUYHUX XBOPOO) 3aKOHOMipHO NoTpebye
KOpeKLii NpM3Ha4YeHoi 03K, OCKiNbKM 3 YaCcOM Maca Tina au-
TUHU WBMAKO 36inbluyeTbCcs. Hanpuknag, NikyBaHHS aKTUB-
HOro 4u naTeHTHoro Ty6epkynbo3y nepenbavac 6esnepeps-
HWIA NPUIAOM NiKapCbKMX 3acobiB NMPOTAroM WOHaMMeHLwe
6 MicsuiB, @ NPOTUNYXJIMHHA XiMioTepanis MoXe TpuBaTH
pokamu. [poTe He BCi PopMu nikapcbkux 3acobis, gKi 3a-
CTOCOBYIOTbCSl B peasbHii nefiaTpuyHin npakTuui, 4atoThb
3MOry TOYHO iX 4,03YBaTH, LLLO MOXe NPU3BOAWUTU L0 HE3a[0-
BiNlbHOro edekTy hapmakoTepanii npu 3aCTOCYBaHHI HUXYOI
[03M Y/ A0 MOSBM NPOSBIB TOKCMYHOCTI NPU BUKOPUCTAHHI
[03M, BULWLOI 32 NOTPibHY. Y Xo4i npeAcTaBfeHOro aBTopamu
KNiHIYHOTO focnigKeHHs 6yno NnpoBeAeHO MOPiBHANbHUIA
aHani3 3aCcToCyBaHHSA i30Hia3may y popmi cupony i Tabnetok
AN NiKYyBaHHS NAaTEHTHOro Tyb6epKynbo3y NpoTarom 6 mics-
LiB y AiTel BiKOM A0 2 pOKiB i3 MOXMBICTIO KOpeKLii A03un
BiANOBIAHO A0 Macu Tina. OCHOBHa ifes nongrana B TOMy,
Wo6K BCTAHOBUTH, UM 30aTHA KOPEKLLiS 403U YUHUTU NO3UTUB-
HWUM BMAMB Ha ePEKTUBHICTb | TOKCUMYHICTb KYPCY NiKYBaHHS.
Y pocnipxeHHs 6yno BkntoueHo 114 aiteit 0oCHOBHOI rpynu
Ta 106 piTeit KOHTpONbHOI rpynu. MaLieHTM OCHOBHOI rpynu
OTPMMYBANM i30HIa3nA y CnewianbHiv nefiaTpuyHin dopmi cu-
pony, wo MictuTb 10 Mri3oHiasunay B 0,5 Mn i gae 3mory 34inc-
HIOBAaTW TOYHE [03yBaHHS Npw 36inbLUEHHI MacK TiNa Ha KOX-
Hui 1 Kr. MNauieHTU KOHTPOIbHOI rPYyNM OTPUMYBAJIM i30HIa3NA,
y Tabnetkax no 100 mr, i MOro fo3yBaHHA 3anexano Bif MacK
Tina: meHw gk 5 kr - 0,5 Tabnetky, 5,1-99 kr — 1 TabneTka,
10-13,9 kr - 1,5 Tabnetku, 14-19,9 kr - 2 Tabnetku.

Y pasi 3acToCyBaHHA CMpOMNy Nikap MaB 3MOry 3aBXAuU
po3paxyBaTu Ta MPU3HAYUTM TOYHY A03Y i30HIa3nAy AUTUHI
3 Byab-g9Kot0 Macoto Tina. Mpu 3acTocyBaHHi i30HiasmAay B Ta-
6netkax nikap GakTMYHO NpU3HaYaB NpubAM3HY [03Y, KOTpa
3a1eXMTb He Big NoTpebu AUTUHMU, A Bif, MOXIMBOCTI NOAINUTH
TabneTky. AHani3 oTpMMaHUX pe3ynbTaTiB AOCNIAXKEHHS MO-
KasaB, Wo B 65 aitelt ocHoBHOI rpynu (57 %) Ta B 61 AUTUHMK
KOHTponbHOI rpynu (57,54 %) Maca Tina nif Yac Kypcy nikyBaHHS
nigsuwmnacs 6inblu Hix Ha 1 kr. CepeaHe 36inblUEHHS MacK Tina
B [LiTeV OCHOBHOI rpynu cTaHoBMNO 3,3%0,8 Kr, @ KOHTPO/IbHOI —
2,9%1,1 kr. MNawuieHTaM OCHOBHOI rpynu [03y KOperysanau npwu
30iNblUEHHI MacK Tina Ha KOXHWUIM 1 Kr, ToAi 9K NaLi€HTU KOH-
TPOJIbHOI Tpynu NOCTIMHO OTPUMYBANM MPU3HAYEHY LO3Y MpO-
TArOM yCbOro Kypcy NikyBaHHS. Takox 6aTbku aiter Ta ocobwm,
KOTpi 32 HUMM LOrNSAaNM, 3aN0BHIOBANM CrielianbHUn onu-
TyBa/IbHUK, Y IKOMY 3a LWwKanot Big 1 no 5 6anis ouiHoBanu
NnerkicTb NiKyBaHHS Ta CBOK MOTOBHICTb NPOAOBXYBATU MOro
NpOTAroM yCboro Kypcy (6 Micsuis).

SIK 3aCBiAYMB aHaNi3 OTPUMAHWUX PE3YNLTATIB, Y KOHTPOJLHIN
rpyni 6yno 3apeecTpoBaHO AOCTOBIPHO BULLi PiBHi 6inipybiHy
(Ha 17,2 %), AT (Ha 19 %), ACT (Ha 22,4 %) Ta TMMONOBOI NPO6M
(Ha 15,5 %) nopiBHsIHO 3 ocHOBHOtO rpynoto (p<0,05). Taki nokas-
HMKMW pO3rNSAannCh K nepefyMoBU A1 pO3BUTKY TOKCMUYHOTO
renaTUTy Ha T/i 3aCTOCYBaHHA i30Hia3may y Gopmi TabneTok.
3MiHM NOKa3HUKIB BioxiMiyHOro aHanisy kposi 6ynu Bupa-
XEHiWnMH B LLiTeN, aKi OTpUMyBanu i3oHia3mna y TabneTkax,
i nornMbnBannca LO CaMOro 3aBepLIeHHS KypCy NiKy-
BaHHS. [epeHocHMicTb Tepanii 6yna BU3HaveHa sk «4obpa»
B 98,7 % niTei ocHOBHOI rpynu iy 83,3 % AiTei KOHTPO/b-
HOI rpynu, aK «3a0BinbHa» — B 1,3 % fiTell OCHOBHOI rpynu
Ta B 15,1 % - KOHTPO/IbHOI.
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OTxe, KOpeKLis f031 B AiTel paHHbOrO BiKY, B IKMX Bif-
3HAYaETbCH WBMAKA NpMbaBKa Macwu Tina nif Yac NpoBefeHHN
TPMUBANOro Kypcy ximioTepanii, CNpUSE 3MEHLIEHHIO YacTOTH
no6ivHMX edeKTiB | TOKCMYHOCTI, MOKPALLEHHIO MEPEHOCMMOCTI
NiKapCbKMX Npenaparis, SKa MAa€ KPUTUYHE 3HAYEHHS AN MO-
TEHLIMHO TOKCMYHMX 3acobiB. Piaki nikapcbki popmu, Taki sk
CMPOMK YM CyCneHsii, LatoTb 3MOTY 34iACHIOBATH TOYHILLE [0-
3yBaHH$, M CaMe iM MaE€ BifaaBaTUCA NepeBara npu NikyBaHHi
HEMOBNAT i AiTel paHHbOrO BiKY.

Mpo nepcnekTMBHI AOCAIAXEHHS, WO NPOBOAATbLCA
Ha 6a3i [1Y «IHcTUTYT nepiaTpii, akywepcTsa i riHekonorii
iMm. O.M. Nlyk'anosoi HAMH Ykpainu» (M. KuiB) y cnisnpaui
3 EPTRI, po3noBiB LOKTOp MeAUYHMX HaYK, CTapLUMiA HAYKOBUI
cniBpo6iTHMK PocTtucnas Bonoanmuposuy Mapyuko. Cnis-
npaus Mix UMM NpOBiIAHUM HAaYKOBO-AOCAIAHMM 3aKNaL0M
Hawoi kpaiHu 1 EPTRI po3noyanacs B 6epesHi 2019 poky nicns
nignucaHHg BianoBigHoi yroau. Llio poboTy nigTpumanu
MiHicTepcTBO OXOpOHM 340p0OB’a YKpaiHu i MiHicTepcTBO OCBITH
Ta HAYKM YKpaiHK, a 3aLiKaBNEHICTb LWOAO yYaCTi B CriBMpaLi
3 EPTRI BMSBMAM Wie WiCTb HAYKOBO-A0CAIAHUX YCTAHOB Kpai-
HW. HWHI BOHM yTBOpUAM 06’€QHAHUI YKPAIHCbKMIA JOCNIA-
HUUbKKUA nigpo3ain - EPTRI-UKR.

AY «IHCTUTYT nepiaTpii, akywepcTBa i riHekonorii
iMm. O.M. Jlyk’aHoBoi HAMH YkpaiHu» Hapas3i npoBoAuTb
K QyHOAMeHTaNnbHi HAyKOBI, TaK | NPUKNALHI AOCNIAXEHHS
B ranysi 340poB'a MaTepiB i AiTeN: HAA UMM NpaLooTb 3a-
ranom 205 HaykoBUiB, cepen gkux 1 akapemik, 3 uyneH-
KopecnoHaeHTv HAMH Ykpainu, 29 npodecopis, 51 noktop Me-
AnMYHuX Hayk i 100 kaHanaaTiB MeanyHmux Hayk. OCHOBHUMMU
HanpsiMaMu HayKOBOi aKTMBHOCTI € po3pob/ieHHs Ta BNpOBa-
[DKEHHS! HOBMX TEXHOMOTiW MiATPUMKM AUTSYOro 340pOB'A, [0-
CNiIXEHHS LWUMPOKOro CrMeKTpa MaTosnorii B AiTel (BKIYAUM
aBTOiIMYHHI, anepriyHi i1 opdaHHi xBopobw), MpeHaTanbHa Aiar-
HOCTMKA BPOMXKEHMX aHOManiv Nnoga Ta ix paHHs XipypriyHa
KOpeKL,is, @ TaKOX LOCNiIAXKEHHS HEeraTMBHOMO BMIMBY Ha CTaH
30pOB4 AiTen pi3HMX akTopis foskinng. CeorogHi 1Y «IHcTuTyT
negniaTpii, akywepcrsa i riHekonorii iM. O.M. Jlyk'aHooi HAMH
YKpaiHu» hakTMYHO € HaWbiNbLLIOK BUCOKOCMELiaNi30BaHO
AUTAYOI NiKapHeK KpaiHM 3 nepuHaTasbHUM LLeHTPOM Tpe-
TbOTO PiBHS, @ TAKOX aKTUBHUM LLEHTPOM NMPOBEAEHHS KITIHIUYHMX
focnifxeHb. Y CTpyKTypi 3aknany — 25 pocnigHux i 27 kniHiy-
HUX BiAAineHb, 6 cneuianizoBaHux LeHTpiB, 11 nabopatopiit i
3 [iarHOCTMYHI Niapo3ainu. AKyLlepcbKi Ta FiHEKOMOTIYHI KiHiKK
{HCTUTYTY HapaTb BUCOKOSIKICHY MEeIMYHY AOMNOMOTY XiHKaM
penpoayKTUBHOMO BiKY 3 NiABULLEHUMW PU3MKAMK BaATiTHOCTI
Ta NOpPYLWEHHIMM penpoayKTMBHOI dyHKLUii. Ha 6a3i yctaHoBM
B cnienpayi 3 EPTRI BMKOHYOTbCS MOPGhONOriYHi, iMyHOriCTO-
XiMiYHi Ta QYHKLIOHaNbHI [OCNIIKEHHS NAaLEeHTH, 30Kpema
Mop@OnoriyHMx 3MiH nponipepaTMBHOI NpUPOLM, MOBA3AHUX
i3 JOBroTPMBaNMMM HEFATUBHUMM HacNigKaMn YopHOOBUNBCLKOI
KaTactpodu. BipoaneHi Hacnioku wi€i Tpareaii HeraTMBHO BNAK-
HYNM 1 Ha OMTAYe 300pOBS — BCTAHOBEHO 3POCTaHHS YacToTU
3N05KiCHUX HOBOYTBOPEHb (MYX/IMHU KiCTOK, HUPOK, LIeHTPaNIbHOI
HepBOBOI CUCTEMM, LLMTOMOAiIBHOT 3271031, NeiMKO3M TOLLO). TaKoX
NpOBOAATLCS AOCIAKEHHS BNACTUBOCTEN CTOBOYPOBUX KMITUH
i3 nnaueHTn.

OTxe, cniBnpaus ykpaiHCcbkux HaykoBuiB 3 EPTRI, 6e3ne-
peyHo, CNpUSIE aKTMBI3aLii LOCNIAXKEHD i BiAKPWE NEpCNeKTUBH
MOKPALLEHHS SKOCTI XXMTTA AiTeN, iKi NoTpebyoTb cnewianizosa-
HOro NiKyBaHHS, @ TaKOX € MOLUTOBXOM [0 PO3BUTKY HayKOBMX
3B'13KiB 3 EBPONENCbKMMM KONEraMu.
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Cepria BikropoBuua 3aiikoBa 3 10Bineem!

21 nunHga BMNoBHUTbLCA 60 poKiB BiA AHA HAPOAXKEHHSA
Bif,OMOro BYEHOrO B ranysi anepronorii Ta ¢pTusiarpii,
npodecopa kadeapu drusiarpii i nynbMoHonorii
HauioHanbHoi MeguuHoOi akapeMii nicnaauniIoMHol
ocitu iMm. MN.J1. Wynuka, AoKTOpa MeAUYHUX HayK,
npodecopa Ceprisa BikropoBuua 3aiikoBa.

C.B. 3aiikoB HapoauBcs B JleHiHrpadi B poamHi BiliCbKO-
BOrO Nikaps. 3406yBLIM cepenHto OCBITY Y BiHHuMLIi, BcTynuB
Ha NikyBanbHUI dakynbTeT BiHHWLBKOro MeAUYHOro iH-
cTuTyTy iM. M.I. TlnporoBa, KOTpMiA 3aKkiHUMB i3 BiA3HAKOMO
B 1983 p. HacTynHi fiBa poKy HaBYaBCS B KJiHIYHIM OpAMHATYpi
Ha Kadenpi ¢Tmnsiatpii BiHHMLBKOrO MEAMYHOIO iHCTUTYTY
iM. M. 1. Muporoea 3a cneuianbHicTio «DTU3iaTpiga», a NoTiM
y acnipaHTypi Ha Tin camin kadeppi. Y 1988 p. 3axuctus
KaHAMAATCbKY AucepTauilo Ha TeMy «IMyHOoTepMicTorpadis
Ta XeMiNOMIHOMETPIS B KOMMIEKCHIM AiarHOCTULL eKcyaaTuB-
HUX NNEBPUTIB» 3a creuianbHocTaMu «DTusiatpis» i «Anep-
ronoris Ta iMyHONoria».

I3 1988 p. npautoBaB acucTeHToM, a 3 1994 p. noueHToM
kadenpu GTM3iaTpii 3 KypcoM KniHiYHOI iMyHonorii Ta anep-
ronorii BiHHMLbKOro Aep)XaBHOro0 MeAUYHOrO YHiBepCUTeTy
iMm. M. 1. Muporosa. Y 1995 p. Cepriit BiktopoBuUY 3axmnctue
[LOKTOPCbKY AucepTauito Ha Temy «biodisnyHi MmeToam pocni-
[XKEHHS Y NPOTUTYOEPKYNbO3HMX 3aKNagax» 3a CrnewianbHoC-
Tamun «DTusiatpia» 1 «Anepronorisi Ta iMmyHonoris», a 2001 p.
Momy Byno NpMCBOEHO BYeHe 3BaHHA npodecopa. [1o TpaBHs
2014 p. npautoBas npodpecopom kadenpm ¢Tm3iaTpii 3 Kypcom
KNiHiYHOI iMyHOnorii Ta anepronorii BiHHMLbKOrO HauioHanb-
HOro MeaM4HOro yHisepcuteTy iM. M.I. TIuporoea, Buknazatwum
dTU3iaTpito, KNiHIYHY IMYHONOTIIO M anepronorit cTyaeHTam
4-ro Ta 6-ro kypciB. I3 2014 p. noyaB npauBaTM Ha Nocaai
npocdecopa kadeapu dTusiatpii i nynbMoHonorii HauioHanbHoi
MeaMyHoi akageMii nicnagmunaoMHoi ocsiti iMm. M.J1. Wynuka,
KniHiyHa 6a3a akoi po3TawoBaHa B Y «HauioHanbHui
iHCTUTYT dTM3iaTpii i nynbMoHonorii iM. ®.T. AHoBCbKOrO
HAMH Ykpainus.

Ha cBoemy neparoriyHomy wnaxy Ceprit BiktopoBuy
YCNiWHO roTye Kagpwv 3 GTusiatpii Ta NynbMOHONO i, 3aiMMato-
YUCb YKe MPOTArOM Maixke 35 pokiB 3i CTyaeHTaMU, NikapsaMu-
iHTEpHAaMM Ta cayxavyaMu KypciB NicnsaunioMHOI OCBITH.
Mpwn LboMy He 3abyBa€ M NPO HayKOBY Ta NiKAPCbKY AiANbHICTb.
Mg Moro KepiBHMLUTBOM i 33 HayKOBOI MiATPUMKM 3aXULLEHO
13 KaHAMAATCbKMX AMcepTauin 3 akTyanbHUX NUTaHb GTusia-
Tpii, KNiHiYHOI anepronorii i iMyHONOTrii, @ HUHI BUKOHYHOTHCA
e 2 AOKTOPCbKi AucepTaLiiHi poboTu. 3a pesynbrataMu Ha-
ykoBux pocnimkeHb C.B. 3aiikoB ony6nikyBas noHag 600 Ha-
YKOBMX MpaLb, BUAAB HALOHANbHUIA NiAPYYHMK 3 IMYHONOTII,
HaBYaNbHWUI NOCIOHMK i3 GTU3iaTpii Ang nikapie 3aranbHoi
NPaKTUKK — CIMENHOI MeauLMHK, 5 MOHOrpadin, 7 METOAUYHMUX

pekoMeHAaLif, OTpMMaB 5 naTeHTiB i 3 aBTOpPCbKi CBiAOLUTBA
Ha BMHaxiga, CTBOpMB BinbLu fK 25 pauioHanizatopcbkmx npono-
3uuii. JInwwe 3a ocTaHHi 6 poKiB 3a pe3ynbTataMi HayKOBUX [10-
cnimpKeHb NpeactaneHo noHaa 200 gonosiaei Ha BITUU3HAHMX,
a TakoX 4 ycHi Ta 6 NOCTEpHUX A0NOBIAEN — HA 3aKOPAOHHMUX
HayKoBMX opyMax i3 npobnem anepronorii Ta nysbMOHONOTII.
Ha nocapi npodecopa kadenpw dTm3iaTpii i nynbMoHonorii
C.B. 3aiikoB 3aMMAETbCS AiarHOCTMKO Ta NiKYBaHHAM MaLli€H-
TiB 3 aNepriyHNMM 3aXBOPHOBAHHSAMU, TYOEPKYIbO30M JIereHb,
Hecneun@iyHMMM XBOpoO6aMu OpraHiB AMXaHHs, iMyHopedi-
UMTHUMM CTaHaMu 3 YNPOBaOXXEHHSM HOBWMX MeTogaiB. HOBinsp
OpaB aKTMBHY y4acTb Y CTBOPEHHI HaLiOHaNbHUX HACTAHOB
i NPOTOKONIB i3 NiKyBaHHA MeAMKAMEHTO3HOI aneprii, BKoya-
t04mn aHadinakcito, GpoHxianbHOI acTMuU.

Mpodecop € yneHoM yyeHoi paau HauioHanbHOro
iHCTUTYTY dTM3iaTpii i nynbMoHonorii iM. @.T. AHOBCbKOrO
HAMH YkpaiHu, cneuianizoBaHoi BUeHOT paau i3 3axucTy
LLOKTOPCbKMX | KaHAMAATCbKMX AMcepTauin 3a gpaxom «Dtu-
3iaTpis» Npu IHCTUTYTI, @ TaKOX CnewuianisoBaHoi BYEHOI
pagM i3 3aXMUCTy LOKTOPCbKUX i KaHAMAATCbKUX AncepTaLlii
3a haxoM «BHyTpiwHi xBopobu» npu HauioHanbHin Megmny-
HiM akagemii nicnagunnomHoi ocgitu im. MN.J1. Wynuka.
Ceprint BikTopoBMY BXOAWTb 40 CKNAAY peakonerii XypHanis
«ActMma Ta anepria», «lHdy3ia & XimioTtepania», «IMyHonoris
Ta anepronoriga: Hayka i npakTuka», «kKniHiyHa imyHonoris.
Anepronoris. IHdbekTonoriga». Y 2019 p. 6ys ob6paHuit npesu-
feHTtoM Acouiauii anepronoris YKpaiHu, e Mae MOXIUBICTb
peanisyBaTu e i BNacCHi opraHisaTopcbKi 34i6HOCTI.

3a UMM KOPOTKUM nepenikoM GakKTiB MPUXOBYETLCA XUTTS
34i6HOro Ta BifAaHOro CBOIW npodecii KNiHiLMcTa, BYEHOrO,
nefarora, opraHisatopa, npekpacHoi 3a AyLIeBHUMU SKOCTAMU
noanHun. CepoeyHo Bitaemo Ceprisg Biktopoeuya 3aiikoBa
3 60-piuyam, 3MUMMO MOMY MiLLHOrO 3L0pOB'A, NPOdeCciNnHMUX
yCnixiB, BOBIMX POKiB XUTTA!

Konektus kadenpu ¢rusiatpii i nynbmoHonorii HauioHanbHoi MeanyHoi akageMii nicnaaunnomHoi ocsitu im. INLJ1. Lynuka,
konektus JY «HauioHanbHWit iHcTUTYT dTusiaTpii i nynbMoHonorii iM. ®.T. AHoBcbkoro HAMH Ykpainu»,

peanakuiitHa koneris xypHany «lHdysia & Ximiotepanisa»
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Bitaemo Jlioamuny IBaniBHy KoHonkiny!

CBii1 l0BinelHW aeHb HapoAYKeHHNA 28 TpaBHSA CBATKYE 3aBiayBayka Kadeapu
BHYTpilWHbOi Meauumnnu 1 13 «[AHinponeTpoBcbKa MeauyHa akagemia MO3 Ykpainu»
(mani - A3 «AMA»), nokTop MeauuyHUX HayK, npodecop Jlroamuna IBaHiBHa KoHonkiHa.

J1.1. KoHonkiHa Hapogunaca B M. bina LlepkBa Kuiscbkoi
obnacti.yY 1977 p. nicns 3006yTTS cepeAHbOi OCBITU BCTyNMna
[o [IHinponeTpoBCbKOr0 MEAUYHOrO IHCTUTYTY. 3aKiHUMBLLM
3 BiA3HaKo nikyBanbHuii dhakynetet y 1983 p., BcTynuna
[0 KNiHIYHOI opAuHaTypu Kadeapu BHYTPILLIHIX xBopob N2 3
(HUHI - kadenpa BHYTpilWHbOI MeauumHu 1) i BigTOAI NoB4-
3ana cBoto npodeciriHy gonto came 3 Het. Lnax y npodecii
BUSIBUBCSI HEMPOCTUM: MiCNS 3aKiHYEHHS KNiHIYHOI OpAMHaTYpuU
npautoBana AiNbHUYHUM TepaneBToM, NOTIM MOBEPHYNACS HA
Kadenpy Ha nocasy crapworo nabopaHTa, NpaLoym B pisHi
POKM 32 BHYTPILIHIM i 30BHILUHIM CYMiCHULUTBOM: CMiBPO6ITHK-
KOM roCrnpo3paxyHKOBOI TeMM, JlikapeM NPUIMMaNbHOIO 1 eH-
[LOKPUHONOriYHOro BigAineHb Micbkoi fikapHi N2 9 m. [IHinpo-
NeTpOBCbKa, aCMCTEHTOM Kadeapwu.

131992 p. /lloaMuna IBaHiBHA — WTATHWUI aCUCTEHT Ka-
denpun. Y 1993 p. 3axuctuna KaHAMAATCbKY AMcepTaLito Ha
TeMy «BinbHopaaukanbHe OKMCIEHHS NiNifiB Ta MOro KopekLis
npu uykpoBoMy aiabeTi y BariTHux». 13 1996 p. - poueHrT,
a 3 2010 p., nicna 3axmMcTy LOKTOPCbKOI AucepTauii Ha Temy
«XpOHiuHe 06CTPYKTMBHE 3aXBOPHOBAHHS JlereHb: posb 3a-
naneHHs, AiarHOCTUKa Ta NiKyBaHHA», — npodecop kadenpu.
I3 2017 p.J1.I. KoHonKiHa 06iMMae nocafy 3aBifyBayku Kade-
APV BHYTPilWHbOi Megnumuu 1 13 «[AMA».

TanaHoBMTUI | [OCBIgYEHMI Neparor, BoOHa 6araTo vacy
NPUAINSE HABYANbHIM | HABYaNbHO-METOAMYHIN poboTi. Bukna-
[la€ BHYTPILLHIO MeAULMHY CTyLeHTaM, iHTepHaM, NPOBOAUTbL
LMKAN TEMATUYHOIO BAOCKOHANEHHS 419 NiKapiB-Ccayxadis
i3 nuTaHb nynbmoHonorii. Y 2005 p. 3rigHo 3 pesynbratamu
OMUTYBaHHA BUNYCKHMKIB JllogMuna IBaHiBHa Byna BM3HaHa
HaMKpalmMM NEKTOPOM akafeMii M HaropoaXKeHa noyYecHo
rpamototo. Y 2017 p. Heto Ha kadenpi byna 3anoyaTkoBaHa
«Lllkona BuKnapgaya».

3a pobory, nigrotoenery J1.I. KoHonkiHow Ta npeactaBneHy
Ha [JeBaTii MixkHapoaHin BucTaBui «CyyacHi 3aknagm oceitM -
2018» y HOMiHau,ii «YNpoBaoKeHHs iIHHOBALIM Y NeaaroriyHmi
npouec Ans NiABULLEHHS AKOCTI 3HAaHb BUMYCKHUKIB», aKaLeMis
oTpMMana Bif3HaKy «30/10Ta Mefanb», a aBTop Byna Haropo-
[KeHa novecHor rpamoTtoto HauioHanbHOi akagemii negaro-
riYHMX HayK YkpaiHu Ta MiHicTepcTBa OCBITH | HAayKM YKpaiHw.

Jlopmuna IBaHiBHA — 3HaHWI HaykoBeLp. 13 1984 no 1992 p.
HanpsaMoM ii HaykoBoi AisnbHOCTI 6ynu npobnemMn eHAOKpU-
Honorii B akywepcTBi Ta rinekonorii, a 3 1993 p. - nuTaHHs
nynbMOHONOrii  KOMOPG6IAHOCTI. Pe3ynbTaTi CBOiX HayKOBMX
[oCnioXeHb BiNSpKa AOMNOBiAaNa Ha HaykoBux Gopymax
SK HaLliOHaNIbHOrO, Tak | MXKHAapOAHOrO PiBHS, B TOMY YMC/i Ha

LWOPIYHMX KOHrpecax
€Bponencbkoro pecni-
paTopHOro TOBapuCTBa
(ERS). OBiyi npoxo-
AMNa HayKoBe CTaxy-
BaHHA B M.3anbubypr
(ABCTpis) B pamkax
ceMiHapiB, opraHiso-
BaHWx ABCTpo-Amepu-
KaHCbKOK yHAaLIE.

Mpotarom 25 pokis /lioaMuna IBaHiBHa BiAnoBigana 3a Hay-
KoBy poboty kadenpw. I3 2000 p. € cniBAOCNIAHUKOM MidXKHApOA-
HUX 6araToLLeHTPOBMX KNiHIYHMX BUMNPOOYBaHb i3 Myl1bMOHO-
norii. Y 2017 p. Heto Ha kadeppi Byna 3anoyatkoBaHa «Llkona
Monoforo HaykoBus». [ig kepisHmLTBOM J1.I. KOHONKIHOI 3aXxK-
LLEHO TPU KaHOMAATCbKI AncepTaLii M 04Ha BUKOHYETHCS.

13 2001 p. - uneH ERS, npotarom TpuBanoro yacy — unieH
HaykoBoro ToBapuctea GTusiaTpiB i nynbMoHONOrB YKpaiHu.
€ aBTOpoM noHapg 320 HayKOBMX i HABYaNbHO-METOANYHUX
npaup, cepen, sknx 15 nocibHuKiB (y TOMY Yncni aHINIACbKO0
MOBOW0), 4 naTeHTn YKpaiHu Ha KOpUCHY MoAensb, 2 iHpopMa-
LiMHi nucTu, 2 rany3eBi HOBOBBEAEHHS, 2 paLiioHanisaTopcbKi
npono3suuii, 68 3aKOpAOHHUX aHINOMOBHUX NyHAiKaLil.

OpHuM i3 HanpamiB aisnbHocTi J1.1. KoHonkiHoT 3aBxau
6yna nikyBanbHa poboTa. 3a ii nneunma - 6e3niy KOHCynbTa-
Ui cTauioHapHUX i aMmbynaTopHMX XBOpUX, CMiBNpaus
3 likapaMu MicTa i 0651acTi, po36ip THKKMX KNTHIYHMX BUNALA-
KiB, 30KpeMa B paMkax 3anoyaTtkoBaHoi Heto 2017 p. «LLkonu
KniHiuucTay.

Okpim TOrO, OBiNIPKa € rON0BO NPO6AEMHOI KOMICii
«TepaneBTnyHi cneuianbHocTi» A3 «OMA» 3 2016 p., une-
HOM KOOpAMHALIMHOI Ta BYEHOI paj akajemii, BYeHOi paau
| MmeauuHoro dakynbtety O3 «AMA» i anpobauiiiHoi paau
3 kapgaionorii npu 13 «[AMA», kepiBHUKOM NPOEKTHOI rpynu (ra-
paHTOM OCBIiTHbOI Nporpamu) akaaemii 3 2017 p., kepiBHWUKOM
HayKOBO-MeAaroriYHoro TpyA0BOro KoNeKTuBy «ABaHTa», une-
HOM pefakLiiHux pag GaxoBuX XXypHaniB «AcTMa Ta aneprism,
«IHPy3ia & XimioTepanisy, «MeauuHi nepcnekTuemy.

A we gna JiogMmnu |BaHiBHM HaO3BMYAMHO BaXK/IMBOIO €
BMXOBHa poborta. II HaguxaloTb BifBiAyBaHHS My3eiB, TeaTpis,
XYLOXHIX BUCTAaBOK pPa3oM 3i CTyAEHTAMMU, liKapsaMU-iIHTEPHAMMU,
acnipaHTamu, KNiHIYHUMM OpAMHATOPAMM, CNiBPOBITHMKAMK
kadenpw. Cailt toBinei J1.I. KoHonkiHa 3ycTpivae B po3KBiTi cun i
TBOPYOro HaTXHEHHS. ToxX BakaeMO il WwacTs, MiLHOro 340poBS
Ta HOBWX 3BeplLUeHb Y ii 6araTorpaHHil i GnaropofHii npaui.

Konektue kadpeapu BHyTpilwHb0i Meamumun 1 A3 «dHinponeTpoBcbKa MeauyHa akageMia MO3 YkpaiHu»,
konektue Y «HauioHanbHui iHCTUTYT dTU3iaTpii | nynbMoHonorii iM. D.I. AHoBcbkoro HAMH Ykpainu»,

penakuiitHa Koneris XxypHany «IHdysia & Ximiotepanis»
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