BTRP Ukraine

2021 INTERNATIONAL
BIOTHREAT REDUCTION
SYMPOSIUM

ABSTRACT BOOK

UKRAINE
2021



COVID-19 Diagnostics, Surveillance, and Public Health - fliarHocTuka, enigHarnsp 3a COVID-19 Ta rpoMaacbke 340poB’s

COVID-19 DIAGNOSTICS, SURVEILLANCE, AND PUBLIC
HEALTH — AIATHOCTUKA, ENIAHAINAQ 3A COVID-19 TA
FrPOMAACBLKE 310POB’'A

42



COVID-19 Diagnostics, Surveillance, and Public Health - fliarHocTuka, enigHarnsp 3a COVID-19 Ta rpoMaacbke 340poB’s
Oral Presentations — YcHi gonosigi

# 240. Cluster Analysis of the COVID-19 Epidemic Process in Ukraine
Chumachenko D.!, Bazilevych K., Meniailov I.!, Chumachenko T.?

! National Aerospace University "Kharkiv Aviation Institute”;:

2Kharkiv National Medical University

Introduction. For the correct implementation of preventive measures to reduce the incidence of COVID-19 in Ukraine, it is necessary
to develop the most effective tactics for containing the epidemic, taking into account the regional characteristics of each territory. For
this purpose, we carried out a cluster analysis of the regions of Ukraine based on neural networks.

Methods. The data of the Public Health Center of the Ministry of Health of Ukraine, the incidence of COVID-19 in Ukraine, the number
of laboratory examined persons, the number of laboratory tests performed by PCR and IFA methods, the number of laboratory tests of
IgA, IgM, IgG were used. The model uses data from March 2020 to December 2020. When modeling, data from the temporarily
occupied territories of Ukraine were not taken into account. For the software implementation of the model, the Python programming
language was used. The research was carried out within the framework of the project of the National Research Foundation of Ukraine
N22020.02/0404.

Results. For cluster analysis, a neural network was built with 60 input neurons, 100 hidden neurons with Fermi activation function and
4 output neurons. The results of the cluster analysis showed that the dynamics of the spread of the incidence of COVID-19 in Ukraine
can be divided into 4 clusters according to the similarity of the epidemic process. The first cluster includes Volyn, Transcarpathian and
Vinnytsia oblasts. The second cluster includes Lviv, Odessa, Sumy, Kharkiv, Donetsk, Dnipropetrovsk, Kyiv oblasts and the city of Kyiv.
The third cluster included Rivne, Khmelnytsky, Ternopil, Chernivtsi, Ivano-Frankivsk, Poltava and Zaporizhzhya oblasts. The fourth
cluster included all other regions of Ukraine.

Conclusions. The conducted cluster analysis is advisable to use when planning measures to reduce the epidemic incidence of COVID-
19 in Ukraine. In particular, in the areas entered into one cluster, it is appropriate to introduce similar restrictive measures. An
information system developed on the basis of a neural network model makes it possible to identify such territories in real time, based
on actual data.

# 240. KnactepHuii aHani3s enigemiuHoro npouecy COVID-19 B YkpaiHi
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1 HaLlioHarnbHi aepOKOCMIYHMA YHIBEDCUTET iM. M.E. XKYKOBCLKOIro «XapKiBCbKmMi aBiaLiiviHmi iHCTUTYT»
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Bcryn. [Insi npaBu/IbHOrO BNPOBaKEHHSI NPEBEHTUBHUX 3aX0AiB 3i 3HMXKEHHS 3axBoptoBaHOCTi Ha COVID-19 B YkpaiHi HeobxigHo
po3pobuTY Habinbl eeKTUBHY TaKTUKy CTPUMYBAHHS enigeMii 3 ypaxyBaHHSM perioHanbHUX 0COBMBOCTEN KOXHOI TepuTopii. 3 uieo
METOI0 HaMV MPOBeEHO KNIACTEpHUI aHani3 obnacten YKpaiHu Ha OCHOBI HEMPOHHUX MEpEeX.

MeTtoau. bynu BUKopUCTaHi po3nogineHi no obnacram YkpaiHu aani LleHTpy rpoMaacbkoro 3a0pos’s MO3 YkpaiHu Npo 3axBOprOBaHiCTb
Ha COVID-19 B YkpaiHi, KinbkicTb nabopaTopHO 06CcTexeHux ocib, KinbKicTb NpoBeaeHnx NabopaTopHux aocnimkeHb MeTogamm MMLUP Ta
I®A, kinbkicTb NnpoBeaeHnx nabopatopHux gocnigpxeHs IgA, IgM, IgG. B moaeni BukopucTaHi gaHi 3 6epesHst 2020 no rpyaeHs 2020.
lMpu MoaentoBaHHI He BpaxoBaHi aHi 3 TMMUYAcoBO OKYMOBaHMX TepuTopilt YkpaiHu. [ns nporpaMHoi peanisauii Mogeni BUKopucTaHa
MoBa nporpamysaHHsi Python. [locnigxeHHs npoBeseHo B paMkax NpoekTy HauioHanbHoro doHay AocnimkeHb YKpaiHu
N22020.02/0404.

Pe3ynbTtati. N5 knactepHoro aHanisy nobyaoeaHa HeiipoHHa Mepexa 3 60 BxigHuMmn HelpoHamu, 100 NpyUxoBaHWUMM HepoHaMu 3
aKTUBaALiHO dyHKUieo DepMi Ta 4 BUXIAHUMU HEMpOHaMK. Pe3ynbTaTi KNacTepHOro aHanisy nokasanu, Wo AMHaMiKy
PO3MOBCIOMKEHHS 3axBOpIoBaHOCTI Ha COVID-19 B YkpaiHi MOXHa po3A4invMT Ha 4 KnacTepu 3a CXOXICTIo enigemiyHoro npouecy. [o
NepLLUoro Knacrepy ysiilnm BonnHcbka, 3akapnatcbka Ta BiHHMUbKa o6nacTi. [o apyroro knacrtepy ysiwnm JibBiBcbka, Oaecbka,
CyMcbka, XapkiBcbka, [loHelbka, AHinponeTpoBcbka, KuiBcbka obnacTi Ta MicTo KuiB. TpeTilt knacrep BKIOUMB PiIBHEHCHKY,
XMenbHUUbKY, TepHominbcbKy, YepHiBeubky, IBaHO-OpaHkKiBcbKy, MonTaBcbky Ta 3anopisbky o6nacTi. YeTBepTuin kiiacTep BKIIIOUMB BC
iHWi obnacTi YkpaiHu.

BUCHOBKMU. MpoBeAeHMI KNacTePHUI aHani3 A0UINbHO BUKOPUCTOBYBATM Mpu MNiaHyBaHHi 3aX04iB 3i 3HUXKEHHS enifeMivyHol
3axBoptoBaHocTi Ha COVID-19 B YkpaiHi. 30kpeMa, B 061acTsix, WO YBINLWAM A0 OAHOMO KacTepy AOPEYHO BNPOBAAUTM CXOXI
obMexyBasnbHi 3axoan. IHdopMauiiiHa cucTeMa, Lo po3pobiieHa Ha 3acagax HeMpoMepeXeBoi Moaeni, O3BOJISIE BUSBNIATY TaKi
TepuTOpIi B peXuMi peanbHOro Yacy, CMpaoymncb Ha akTyasbHi AaHi.
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