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How does artificial intelligence effect on the
assessment of lung damage in COVID-19
on chest CT scan?
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Moscow Center for Diagnostics and Telemedicine, Moscow, Russian Federation

BACKGROUND: During the pandemic, computed tomography (CT) was one of the most important tools for assessing
COVID-19-related lung changes. In COVID-19 patients, radiologists in Moscow used the adapted CT0-4 scale to visually as-
sess the dependence of the severity of the general condition on the nature and severity of radiological signs of changes in the
lungs based on computed tomography. In a large stream of scans, the doctor may miss findings and make errors in assessing
the volume of lung damage, so the use of Al services in outpatient healthcare during a pandemic can be beneficial.

AIM: The goal of this study is to compare the distribution of CT0-4 categories designed by radiologists with the results of
Al services processing and categories formed without Al services.

METHODS: We used retrospective study design, full study protocol is registered on ClinicalTrials.gov (NCT04489992). The
results of primary CT scans with the CT0-4 categories were analyzed in outpatient medical institutions of the Health Depart-
ment from April 08, 2020, to December 01, 2020, and separately for November (from November 01, 2020, to December 01,
2020). CT was performed on 48 computed tomographs in accordance with standard protocols, and the data was processed
by the single radiology information systems. CTs in the test group received Al services, while CTs in the control group did not.
The analysis includes five Al services: RADLogics COVID-19 (RADLogics, USA), COVID-IRA (IRA labs, Russia), Care Mentor Al,
COVID (Care Mentor Al, Russia), Third Opinion. CT-COVID-19 (Third Opinion, Russia), and COVID-MULTIVOX (Gammamed, Rus-
sia). Moreover, Al services are encoded at random.

RESULTS: The CT scan results of 260,594 patients were examined (m/f % = 44/56, mean age = 49.5). The test group
consisted of 115,618 CT scans, while the control group consisted of 144,976 CT scans. Depending on the specific Al service,
CT0 was established by 2.3—18.5% less than the control group for different subgroups of categories. The categories CT3-4
were established by 4.7-27.6% less than without Al, and the categories CT4 by 40-60% less than without Al (p < 0.0001).
For November (from November 01, 2020, to December 01, 2020), the CT scan results of 41,386 patients were analyzed
(m/f % = 44/56, average age = 53.2 years). The test group consisted of 28,881 CT scans, while the control group included
12,505 CT scans. Depending on the specific Al service, CTO was established by 1-2.6% less than the control group for differ-
ent subgroups of categories. Further, the categories CT3—CT4 were established by 0.2—15.7% less than without Al, and the
categories CT4 were established by 25% less than without Al (p = 0.001).

CONCLUSION: The use of Al services for primary CT scans on an outpatient basis reduces the number of CT0 and CT3-CT4
results, which can influence the therapeutic approach for COVID-19 patients.
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Kak UCKycCTBEHHbIW UHTENINEKT BIMAET Ha OLeHKY
nopaxeHua nerkux npu COVID-19 no ganubiM KT
rPyAHOM KNeTkn?

© C.M1. Moposos, B.10. YepHuHa, A.E. AHgpenyeHko, A.B. BnagsuMmnpckui,
0.A. MokueHKo, B.A. ToMboneBckui

Hay4Ho-NpaKTUYeCKuUi KNMHUYECKMIA LIEHTP AMarHOCTUKM U TeNeMeaULMHCKUX TeXHOMorWiA [lenaptamMeHTa 3npaBooxpaHeHus ropoaa Mockssl,
MockBa, Poccuiickan Qegepauma

06ocHosaHue. B nepvon naHpeMun KoMmnbioTepHana ToMmorpaduma (KT) ABNAETCA OQHMM M3 KNKOYEBbIX MHCTPYMEH-
TOB OLEHKM M3MEHEHUI B NErkux, ceAasaHHblix ¢ COVID-19. PeHtreHonorn MockBbl MCNONL3YIOT afanTMPOBaHHYIO LKany
KT 0-4 ona Bu3yanbHOM OLEHKM 3aBUCUMOCTU TAXKECTU 06LLUEro COCTOAHWA OT XapaKTepa W BbIPAXKEHHOCTU PEHTTEHONO-
FMYECKUX NPU3HAKOB U3MeHeHUN B Nérkux npu COVID-19 no aaHHbiM KT. B 60/1bLLOM NOTOKe MCCe[0BaHMiA Bpay MOXKET
MPOMYCTUTL HAaX0LKY U OLLMOUTLCA B OLIEHKE 06bEMA NOpaXKeHUs NEFKMX, NO3TOMY NPUMEHEHME CEPBUCOB UCKYCCTBEHHOO
uHTennekta (M1) obocHoBaHo B aMbynaTopHOM 3[paBOOXpPaHEHUW B NepUOL NaHAEMMUU.

Llene — cpaBHuTbL pacnipepeneHue Kateropui KT 0—4 B 3aKnioueHnAx, COOPMUPOBAHHBIX PEHTTEHONOraMu C UCMOMb-
30BaHueM NW-cepBrCcoB M 6e3 HUX.

Mamepuan u Memodel. PeTpocneKTUBHOE UcCCNefo0BaHWe, MNPOTOKON WCCEeA0BaHUA 3aperncTpupoBaH
B ClinicalTrials.gov (NCT04489992). MpoaHanu3upoBaHbl pesynbtatbl nepeuyHbiX KT ¢ Kateropuamu KT 0-4 B nepvog
c 08.04.2020 no 01.12.2020 v otaenbHo 3a Hosbpb 2020 roga (c 01.11.2020 no 01.12.2020) B amMbynaTopHbIX MeAULIMH-
CKux opraHmsaumax [lenaptameHTa 3gpaBooxpaHenua. KT npoBogunmch Ha 48 KoMnbloTepHbIX ToMorpaax no cTaHaapT-
HbIM NpPOTOKONaM, pe3ynbTaTbl obpabaTbiBanmch Yepe3 EQMHBIA paguonornyeckuii MHGOpMaLUMOHHbIM cepeuc. B Tecto-
Bylo rpynny BKmioyeHbl KT, obpaboTtaHHble MM-cepBucamm, B KOHTponbHYyl — 6e3 0bpabotku M. B aHanus BHKNOYeHb
5 MN-cepsmcos: RADlogics COVID-19 (RADLogics, CLLA); COVID-IRA (IRA labs, Poccus); Care Mentor Al, COVID (CareMentor Al
Poccun); Tpetbe MHeHue. KT-COVID-19 (Tpetbe MHeHue, Poccus); COVID-MULTIVOX (Fammamep, Poceus). UA-cepeumchl Ko-
OMPOBaHbI CyYaiiHbIM 06pasoM.

Pesynemamel. TMpoaHanuaupoBaHbl pe3ynbtatbl KT 260 594 naumeHTOB (COOTHOLLEHWME MYMKUMHBI/HKEHLLMHBI —
44/56%, cpepHui Bo3pact 49,5 roga). B tectoByto rpynny BrntoyeHbl 115 618 KT, B KoHTponbHylo — 144 976. B 3aBMcMMO-
CTM OT KoHKpeTHoro MIN-cepeuca ana pasHbix nogrpynn kateropui KT-0 BeictaBneHo ot 2,3 po 18,5% MeHblue, KaTeropui
KT 3-4 — ot 4,7 po 27,6% meHblie, KT-4 — ot 40 no 60% MeHblue, 4eM B KoHTponbHow rpynne (p <0,0001). 3a HoAbpb
(c 01.11.2020 no 01.12.2020) npoaHanu3mpoBaHbl pe3ynbtatbl KT 41 386 naumeHTOB (COOTHOLLEHME MYMUMHDI/HEHLLM-
Hbl — 44/56%, cpenHuii BospacT 53,2 roaa). B TectoByto rpynny BknioveHo 28 881 KT, B KoHTposbHyto — 12 505. B 3aBu-
CMMOCTH OT KoHKpeTHoro MIN-cepeuca ana pasHbix nogrpynn Kateropui KT-0, KT 3-4 n KT-4 BbICTaBeHO COOTBETCTBEHHO
ot 1 go 2,6, o1 0,2 go 15,7 v Ha 25% MeHbLLe, 4eM B KoHTponbHoM rpynne (p=0,001).

3arnoyerue. MpumeHeHne UWN-cepeucoB ona nepeuuHbix KT B aMbynaTopHbIX YCNOBUAX MPUBOAMT K YMEHBLUEHUIO
Ko/MyecTBa BbicTaBNAeMbIx Kateropuit KT-0 n KT 3-4, cnocobHbIX BIMATL Ha TaKTUKY BeaeHua nauuentos ¢ COVID-19.

Kniouesbie cnosa: COVID-19; BHeboNbHMYHaA NHEBMOHWMSA; KOMMNbIOTEPHAA TOMOrpadus; MCKYCCTBEHHbLIA MHTEIEKT.
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