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Pestome

BeefeHve. B ycnoBusix BbICOKOW Harpy3ku Ha BCe 3BEHbSl B CTPYKTYpE OKa3aHWs MeAULMHCKOW nomouiy 6onbHbiM COVID-19 pelue-
Hve Bonpoca 3th(eKTNBHON MeANLMHCKON COPTUPOBKM MaLWeHTOB MNpeACTaBnsieTcs Ype3BbluaiHO aKTyanbHbIM. [JMTensHOCTb CTa-
LIOHAPHOro NeYeHns ABNAeTCs OAHUM U3 Hanbonee 06bEeKTUBHBIX U OfHO3HAYHO MHTEPNPEeTMPYEMbIX NokasaTenei, KoTopble MoryT
ObITb MCNONb30BaHbI A/19 KOCBEHHOW OLIEHKM TSHXKECTU COCTOSHWA MauueHTa.

Llenb. Paspabotate MoAe/lb MallMHHOro 06yyeHWs [15 MPOrHO3MPOBAHUSA A/IUTENIbHOCTU CTaLMOHAPHOIO JSIeYEHUS NaLMEHTOB C
COVID-19 Ha OCHOBaHMMU PYTUHHbIX KIMHWYECKMX MOKa3aTesieil, OLeHNBaeMbIX Ha AOrOCNUTa/IbHOM 3Tarne.

MaTepuanibl U MeToabl. Bcero o6cneposaHo 564 naumeHTa ¢ gnarHosamu «U07.1 COVID-19, Bupyc naeHtudmumposaH» (n = 367) n
«U07.2 COVID-19, Bupyc He ngeHtudumumposaH» (n = 197). B nccnegosaHne BkoyeHo 270 nauneHTos, U3 HUX Y 50,37% 60NbHbIX
ONUTENbHOCTb CTaLMOHAPHOIO NeYeHNs He npeBbilwana 7 AHeit, y 49,63% 60MbHbIX NPOAC/IHKUTENBbHOCTL CTALMOHAPHOIO NeYeHns
6bina 6onee 10 gHeli. B kavecTBe Hanbonee BaXHbIX NPEAUKTOPOB A1 MPOrHO3MPOBaHUS AIMTENBHOCTM CTaLMOHAPHOro NeYeHns
66111 BbI6paHbl 11 KNIMHUYECKMX NapaMeTpoB: BO3PacT, POCT M BeC NauueHTa, yposeHb Sp02,Temnepartypa Tena, UHAEKC Macchl Tena,
yacToTa ny/nbca, KONMYeCTBO fHel OT Hayana 60/1e3HM, YacToTa AbIXaTesbHbIX ABVKEHWIA, CUCTONMYECKOE W ANACTO/IMYECKOe apTepu-
aslbHOe faBfieHune.

PesynbTarbl. TOYHOCTb pa3paboTaHHON HaMU MOAENM MalUMHHOTO 06y4YeHUs AN MPOrHO3MPOBaHUA AINTENBHOCTY CTaLMOHAPHOro neve-
HUa 6onee 10 aHeli coctaBmna 83,75% (95% AW: 73,82-91,05%), uyBCTBMTENBHOCTL - 82,50%, cneyudmyHocTts - 85,00%, AUC = 0,86.
3akoveHne. Pa3paboTaHHbI HaMK MeToA Ha 6a3e MalIMHHOIO 06y4YeHWs XapaKTepu3yeTcs BbICOKON TOYHOCTbIO NPOrHO3MPOBaHWA
ONUTENBbHOCTU CTalMOHApHOro neyveHns 6onbHbIX COVID-19, 4To NO3BONSAET pacCMaTpuBaTb €ro Kak HOBbl NepCneKTUBHbIA MHCTPY-
MEHT A1 NOAAEPKKN MPUHATUS BpayvebHbIX pelleHnii 0 JanbHellwei TakTike BeeHUs naumeHTa v pelleHnst Bonpoca 0 Heobxoam-
MOCTW rocnuTanmsaumm.

Kntouesble cnosa: COVID-19, KNUHUYECKMe nokasaTenu, NporHo3npoBaHue, AJINTEeNbHOCTb IeYeHus, MallHHOe oby4vyeHue

bnarogapHocT. KonnektuB aBTOPOB BbipaXkaeT 61arofapHocTb 3a cofeiicTBMe B NPOBEAEHMU UCCNefoBaHWs COTPYAHUKam
®re0Y BO «MNCMN6IMY mm. akag. W.M. Nasnosa» MuH3gpasa Poccun EBreHuto AnekcaHapoBuyy bakuHy n OkcaHe BnagmmunposHe
CraHeBuy.

Ana untnposaHua: LiseTkos B.B.,TokuH W.W., InosHos [.A., BeHes E.B., Kynukos A.H. lNporHo3nposaHue ganTenbHOCTM cTauuo-
HapHOro nevyeHusi nauneHtTos ¢ COVID-19. MeauumHckuii coeT. 2020;(17):82—90. doi: 10.21518/2079-701X-2020-17-82-90.
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Abstract

Introduction. In the context of a high Load on all Links in the structure of providing medical care to patients with COVID-19, solving
the issue of effective triage of patients seems to be extremely urgent. The duration of inpatient treatment is one of the most
objective and unambiguously interpreted indicators that can be used to indirectly assess the severity of the patient$ condition.
Objective. Develop a machine learning model to predict the duration of inpatient care for patients with COVID-19 based on routine
clinical indicators assessed at the prehospital stage.

Materials and methods. A total of 564 patients were examined with diagnoses: U07.1 COVID-19, virus identified (n = 367) and U07.2
COVID-19, virus not identified (n = 197). The study incLuded 270 patients, of whom in 50.37% of patients the duration of inpatient
treatment did not exceed 7 days, in 49.63% of patients the duration of inpatient treatment was more than 10 days. Eleven cLinical
parameters were chosen as the most important predictors for predicting the duration of inpatient treatment: age, height and
weight of the patient, Sp02 level, body temperature, body mass index, pulse rate, number of days from the onset of illness, respira-
tory rate, systolic and diastolic arterial pressure.

Results. The accuracy of our machine Learning model for predicting the duration of inpatient treatment more than 10 days was
83.75% (95% Cl: 73.82-91.05%), sensitivity - 82.50%, specificity - 85.00%. AUC = 0.86.

Conclusion. The method developed by us based on machine learning is characterized by high accuracy in predicting the duration
of inpatient treatment of patients with COVID-19, which makes it possible to consider it as a promising new tool to support

medical decisions on further tactics of patient management and to resolve the issue of the need for hospitalization.
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BBEAEHWNE

Pa3BuTMe naHAeMuUnM KOPOHABUPYCHOW  WMHMDEKunn
COVID-19 nocTtaBwno nepepg crneynanuctamu 3sgpasooxpa-
HEHVA HOBble 3afjauyn: B KpaTtyaliwme CpPoku paspaboTaTb
AvarHoctnyeckune anropuTMbl
MeLULUMHCKOW MoMOLWM, a TakKe Mepbl U cpeAcTBa npodu-

NakKTUKMN B OTHOLWEHWN HEU3BEeCTHOro paHee I/IHCpeKLl'I/IOHHO-

TeCT-CUCTEMbI, OKasaHuns

ro 3abonesaHnsi. Bo MHOrux crtpaHax Mupa Mo-fMpexHemy
npefnpuHUMaloTCA KosloccasbHble YCUNNA AN opraHusaumn
MeAULMHCKOM nomMowm 6onbHbiM COVID 19.

CerogHa u3BecTHo, 4Yto B 80% cnyvyaeB 3aboneBaHue
npoTekaeT B nerkoii gopme [1, 2]. Bmecte ¢ Tem y abcontoT-
HOro 60/bLWMHCTBA FOCNMTANIN3NPOBAaHHbIX MaLNEeHTOB perun-
CTPUPYIOT NHEBMOHUIO, a 'y 10-15% 601bHbLIX pa3BuBalTCs
TsXkenble, y 5% - kpaliHe Tsxenble opMbl TeyeHusa 3abone-
BaHWSA, Ta KMe Kak MHEeBMOHWS C OCTPOW AblxaTeNbHON Hepo-
CTaTOYHOCTbIO, OCTPbIA pPecnupaTopHbIli AUCTPECcC CUHAPOM
(OPAC), cencuc n centudeckuii wok [2, 3]. Hanbonee vacTbl-
MW KAUHWYeCKUMKU npoasneHusam COVID-19 cuwnTakTca
nosbiWeHNe TemnepaTtypsl Tena 6onee 38 °C, kawenb, cyxoi
WA C HeBOMbWMM KOMYECTBOM MOKPOTbI U ofblwka [4].
Bblpa>Xe€HHOCTb M BpeEMSA MOSABJIEHUA CUMMNTOMOB MOTYT CBU-
[eTenbCTBOBaTb O TAXECTU WAN KAUHU4YecKoWh gopme 3abo-
neBaHus. Hanpumep, cpeau nNauneHToB ¢ MHEBMOHMEN Yy 99%
60nbHbIX Habnwpaetrca nuxopagka, y 70% - BblpaxeHHasd
yToMnsemocTb, y 59% - cyxoil kawensb, y 40% - aHopekcus,
y 35% - 60nu B Mblwax v Anwb y 31% 60nbHbIX Habnaa-
eTca ofblwka, ay 27% - npoAyKTUBHbIM Kawens [5]. Kpome
TOro, ecTb OCHOBaHWUA nonaratb, 4to 60MbHbIE COVID-19 ¢
cuMnTOMaMy MOpaKeHuUsa XenyfouYHO-KULWEeYHOro TpakTa
(OKKT) nmeroT 60nee BbICOKMI pUCK pa3BUTUS Hebnaronpu-
ATHOrO UNW NeTanbHOro ncxofa 3abosnesaHns, Yem nayUeHTbl

6e3 HapylweHuii co ctopoHbl XKT [6]. Fpynnbl pucka pasBu-
TVA TSXKENbIX (POPM TeYeHUss U HebNaronpuAaTHbIX UCXOA0B
3abonesaHus npofos/mkalT mdyyatbcd. Cpefu nayuveHToB C
TSXKeNbIM TeYeHneM MHMeKLMn vauie BCTpeyarTca 60/bHbIE
cTapwe 50-60 net, a TakXe nuua ¢ TaKUMW COMYTCTBYOLWNMMN
3aboneBaHNAM, Kak caxapHblii AnabeT, OHKONOrns, apTepu-
anbHas runepreH3nsa u gpyrue cepaedyHo-cocyauctole 3a60-
nesaHus [3, 7-12]. JleTanbHble ucxofbl 3aboneBaHus vaue
HabnwpgatTca cpean 60MbHLIX cTaplwe 65 net, kKpome TOro,
noxwunsle nayneHTtol ¢ COVID-19 vauwe Hy)palTca B rocnu-
TanuMsauum u nNpoBeAeHUN WHTEHCUBHOW Tepanuu [13-16].
Moxwuno Bo3pacT 60AbLHOrO, Hanuume HeWTpoUAUN ©
noBbIlWEHNe YpPOBHEeN naktaTgerngporeHassl n D-gumepa
yBenuumsalwT puck passutus OPAC n cmepTtun [17,18].

B ycnoBusx BbICOKOW Harpysku Ha Bce 3BEHbS OpraHu3a-
UMM mMepuuuHCKol nomown 6onbHbiM COVID-19 pelweHue
Bonpoca 3apheKTMBHON MeAULMHCKOW COPTUPOBKMU NauueH-
TOB NpeAcTaBnAaeTcs u4pe3BblYaiHO akTyanbHbIM. Ha 3Tane
nepsuyHoro obpaweHns 60/1bHOTO0 C MOAO3PEHUEM Ha
COVID-19 3a MeAMUWMHCKO noMOWbl MepBooOYepeHOd
3ajayeil ABNseTCcA pelleHMe Bompoca O HeobxoAUMOCTM
rocnutanusauun. B csolo oyepefnb, Ha 3Tane CTalMOHapHOro
o6cnefoBaHWA rnaBHOW 3ajayeil MefULUUNHCKOM COPTUPOBKMU
ABNAETCA onpejesieHne NpuopuTeToB NlevyeHnsa 6osbHOro, a
TaKxe Heob6xoAMMOCTW MPOBeAEHUA WHTEHCUBHOW Tepanuu
N WHBA3UBHOW BEHTUAAUMW nerkux. B HacToslwee Bpems B
YC/IOBMAXOTPAHNUYEHHOTO KONIMYeCTBa MMEILWNXCA CBeAeHN
o COVID-19 npu oKa3aHUM MeAULMHCKOW MNOMOLLM TaKum
nauneHTam mno-npexHemy npuxoanTCA PYKOBOACTBOBATLCSA
anroputMamu, paspaboTaHHbIMK paHee AN OTAE/bHbIX CUH-
APOMOB M HEOTNOXHbIX COCTOAHUI. BmecTe ¢ Tem ganeko He
BCerga Takue yHuBepcal/ibHble anroputmbl SBAAITCA ONTU-
MasibHbIMM, T. K. XapaKTep K/JAWHWYECKOro TeyeHus B 60/bLIei
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