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BACKGROUND: In Russia, a semi-quantitative CT 0—4 scoring system is used in the analysis of thoracic computed tomog-
raphy (CT) scans of COVID-19 patients to grade the severity of lung lesions. Despite the widespread use of this approach, the
scoring system'’s diagnostic accuracy for identification hospitalizations for patients with the disease is currently unknown.

AIM: To evaluate the sensitivity, specificity, positive (PPV) and negative (NPV) predictive value of the CT 0-4 system for
the triage of COVID-19 patients.

MATERIALS AND METHODS: This retrospective study enrolled 575 patients of Moscow clinics with laboratory-verified
COVID-19, aged 57.2+13.9 years, 55% females. All patients were examined with four consecutive chest CT scans, and the dis-
ease severity was assessed using the CT 0—4 scoring system. Sensitivity and specificity were calculated as conditional prob-
abilities that a patient would experience clinical improvement or deterioration, depending on the preceding CT examination
results. For the calculation of the NPV and PPV, we estimated the COVID-19 prevalence in Moscow. The data on total cases of
COVID-19 from March 6 to November 28, 2020, were taken from the Rospotrebnadzor website. We used several ARIMA and
EST models with different parameters to fit the data and forecast the incidence.

RESULTS: The median specificity of the CT 0—4 scoring system was 69% (95% Cl 32%, 100%), and the sensitivity was
92% (95% CI 74%, 100%). The best statistical model describing the epidemiological situation in Moscow was ARIMA (0,2,1).
According to our calculations, with the predicted point prevalence of 9.6%, the values of PPV and NPV were 56% and 97%,
correspondingly.

CONCLUSION: The maximum Youden's index was observed for the period between the first and the second chest CT ex-
aminations when the majority of the included patients experienced clinical deterioration. The CT 0-4 scoring system makes
it possible to safely exclude the development of pathological changes in patients with mild and moderate disease (categories
CT-0 and CT-1), thereby optimizing the burden on hospitals in an unfavorable epidemic situation.
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! HayuHO-NPaKTMYECKUA KIIMHUYECKWI LEHTP AMAarHOCTUKN U TeNeMeULIMHCKIX TEXHONOTMI [lenapTameHTa 3apaBooxpaHeHua ropona MocKsbl,
MockBa, Poccuiickan Qepgepauna

Z Mepablit MOCKOBCKMIA roCyAapCTBEHHbIA MeAMLMHCKIIA yHrBepcuTeT uMenn U.M. CeueHosa (CeueHoBCKUiA YHuBEpCUTET),
MockBa, Poccuiickan Qegepauna

Ob6ocHosaHue. [ns BoiseneHus COVID-19-nHeBMOHUI, UX OCNOMHEHWUIA U AnddepeHLManbHOM OUarHOCTURM C apy-
rMMmn 3a60N1eBaHMAMM NETKKX, @ TaKKe C LieNblo COPTMPOBKU naumeHToB B Poccuiickon QDepepaumm npUMEHAIOT KOM-
nbloTepHylo ToMorpaduio opraHoB rpyaHon Knetku (KT OTK) ¢ oLeHKOM M3MeHeHWI No BU3YanbHOWM NONTYKONMYeCTBEHHOM
wiane KT 0—4. HecMoTpA Ha LIMPOKOe NPUMEHEHWE MHCTPYMEHTA, YUCTIEHHBIE NOKA3aTeNIv ero AUarHoCTUYECKOM TOYHOCTH
B onpefefieHMn HeobxoanMoCTH rocnuTanu3aumm naunentos ¢ COVID-19 Ha HacTOALLMIA MOMEHT HEU3BECTHBI.

llene — onpepeneHne 3Ha4eHUI YyBCTBUTENIBHOCTH, CMIELMGPUYHOCTM, MONOKUTENBHOW U OTPULIATENBHOM NPOrHOCTM-
UECKOW 3HAYMMOCTU LUKaTbI.

Mamepuan u memodel. K yyacTvio B uccnefoBaHMuM npueieknn 575 naumeHtoB (55% *KeHWWHbI) B Bo3pacTe
57,2+13,9 net ¢ nabopatopHo nofTeepAaeHHbIM COVID-19. [InA Karkmoro nauMeHTa NpoBOAMAM MO YeTblpe NocneaoBa-
TenbHbIX uccnegoanua KT OFK ¢ oueHKo cTeneHn TaxecTu 3aboneBaHua no wKane KT 0-4. YyBcTBUTENBHOCTb M Chew-
UGUYHOCTL PacCUMTLIBANM KaK YCOBHYK BEPOATHOCTb YXYALUEHWA WX YYYLIEHUA COCTOAHMA NaLMEHTa B 3aBUCUMOCTM
0T pe3ynbTaToB npefbiayLiero uccneposanuna KT. ns pacuéta nonoxumtencHoi (PPV) n otpuuatensHoit (NPV) nporHocTu-
YeCKOM 3HAYMMOCTM NPOBOAWIM OLEHKY pacnpocTpaHéHHocTv COVID-19 B Mockee. [laHHble 060 Bcex cnyyanx 3abonesa-
Hua COVID-19 B nepuog c 6 MapTa no 28 Hoabpa 2020 r. B3aTb ¢ carTa PocnotpebHaasopa. Wcnonb3oBanu pag Mogenen
ARIMA v EST ¢ pasnuuyHbiMKM napaMeTpammu ansA nogbopa Haunyyllero COOTBETCTBMA UMEIOLLMMCA JaHHBIM U MPOrHo3a
pa3BuTHA 3aboneBaeMocTy.

Pesynemamei. Llkana ouekn KT 0-4 npogemoHCTpupoBana MeauaHHble cneuuduuHocTb 69% M YyBCTBUTENBHOCTD
92%. Jlyywewn CTaTUCTMYECKOM MOAENbIO ANA ONMUCAHMA 3NMAEMMONOTMYEcKoM cuTyaummn B Mockee aBnanack ARIMA
(0,2,1). CornacHo npoBeféHHbIM NOACYETaM, NpU NpeficKas3aHHOM rofoBov 3aboneBaemMocTn B 9,6% 3HaueHus PPV u NPV
cocTaBniAlT 56 1 97% COOTBETCTBEHHO.

3aknoyeHue. MakcMManbHbI MHIeKe l0aeHa Habnoganu Ha aTane Mexay nepBbIM U BTOPbIM UccneaoBaHunem KT OTK,
Koraa 60MbLUMHCTBO NALMEHTOB B BbIGOPKE AEMOHCTPUPOBANM TEHAEHLMIO K YXYALIEHUIO KNMHMYecKoro cocToAHus. LLka-
na KT 0-4 no3sonseT 6e30MacHo UCKMIOUYNTb Pa3BUTUE NATONOMMYECKUX U3MEHEHWIA Y MALMEHTOB C NETKUM W CpefiHeTA-
ENbIM TeyeHneM 3aboneBanua (kateropum KT0 u KT1), cnocobcTBys onTUMM3aLmMm Harpy3ku Ha CTaLMoHapbl npuy Hebna-
FONpUATHOW aNUAEMUYECKoi 06CTaHOBKe.

KnioueBble cnosa: COVID-19; KoMnbloTepHas TOMorpagus; YyBCTBUTENBHOCTD; CMELMGUYHOCTD; COPTUPOBKA MaLMEHTOB.
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CT4 16 2 1 1 5 7
Table 6. 2 x 2 table for stage 3 of the study
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