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Mobunusauma Hay4yHO-NPaKTUYECKOro
noTeHuuana cayxbbl Ny4eBoi AMarHOCTUKM
r. Mocksbl B nangemuio COVID-19

© C.N. Mopo3os', E.C. KysbmuHa!, H.B. Jleauxosa', A.B. Bnagaumupckuit',
N.A. TpodpumeHKa', 0.A. MokueHko', E.B. MannHa', A.E. AHopeiueHKo,
0.B. OmensHckas', B.A. Tombonesckuit', H.C. Monunwyk', UM. WynbKuH',
P.B. PeweTHuKoB" %’

! I'bY3 ropoaa MockBbl «<Hay4HO-NpaKTUYECKUI KTMHUYECKUI LLEHTP AMArHOCTUKM U TeNleMe AMLMHCKUX TEXHONOr Uit
[lenapTameHTa 3gpaBooxpaHeHuna ropoga MockBbl», MockBa, Poccuiickan Oepepauma

2 OrAQY BO «[epBbit MOCKOBCKUIM FocyfapCTBEHHbIA MeAULMHCKMIA yHuBepcuTeT nMenn U.M. CeueHoBa» MuH3gpasa Poccun
(CeyeHoBckum YHuBepcuteT), Mocksa, Poccuitckas Oefepauns

Yike B Hayane nepsov BonHbl naHgemuu COVID-19 ana komnbloTepHoit ToMorpaduyeckon (KT) aMarHocTUKM nopaxe-
HWUA NErKMX Yy NaLMEHTOB C NOA03PEHMEM Ha BUPYCHYIO MHEBMOHMIO B MocKBe bbina chopMmpoBaHa ceTb aMbynaTopHbIX
KT-uenTpoB (AKTLL) c KpyrnocyTouHbIM peruMoM paboTel. BeepeHune wranbl «KT 0-4» no3sonuno npoBoauTh 3dpdeK-
TUBHYI0 MapLupyTM3aumio. [InA npeoTBpaLLeHNA pacnpoCcTpaHeHUa UHPEKLMM Cpean naumueHToB U nepcoHana beino
BBe[eHOo 30HMpoBaHMe AKTL, ¢ pasbueHneM Ha «KpacHylo», «bydepHyto» U «3eNEHYI0» 30HbI. B paMKax Mobunmnsauum
CNyO6bl Ny4eBOW OMArHOCTMKKM co3aH MOCKOBCKUN pedepeHc-LEeHTp, OCYLLECTBAAIOWMIA KOHTPOb KauecTBa, IKC-
nepTHble AMCTaHLMOHHbIE KOHCY/bTaLMK U OpraHu3aLMoHHO-MeTOANYECKoe conpoBoxkaeHMe. PaspaboTaHo HeCKOMb-
KO AMCTaHLMOHHBIX KYPCOB M 0byyalowmx BebuHapos. [nA pacnosHaBaHua npusHakoB COVID-19 u oueHKM cTeneHu
TAMECTU 6bININ NOLKIYEHbI CEPBUCHI UCKYCCTBEHHOTO MHTENNEKTA. PaspaboTaHHas cTpaTerus cnyobl ny4eBon gua-
FHOCTMKM I. MoCKBbI 06ecneynna roToBHOCTb K BbICOKOW HarpysKe Ha CMCTEMY 34paBOOXPaHEHUA FOPOAA U NO3BONU-
11a MMHMMM3MpOBaTb NOTEPU CPeau MeaMLMHCKOro nepcoHana. CneumanucTbl ciybbl BHECNIU CYLLECTBEHHbIN BKNag
B 3QEKTUBHOE CAEPKMBAHME PACNPOCTPAHEHUA MHDEKLMM 3a CHET JOCTYMNHOW, CBOEBPEMEHHOW U Ka4ECTBEHHON AMa-
FHOCTUKM U MapLUpyTU3aLum.

Knioyesble cnoBa: KT; COVID-19; UCKycCTBEHHBbIM UHTENNEKT.
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Mobilizing the academic and practical
potential of diagnostic radiology during
the COVID-19 pandemic in Moscow

Sergey P. MorozoV', Ekaterina S. Kuzmina', Natalya V. Ledikhova',
Anton V. Vladzymyrskyy', Irina A. Trofimenko', Olesya A. Mokienko',
Elena V. Panina', Anna E. Andreychenko', Olga V. Omelyanskaya,
Victor A. Gombolevskiy', Nikita S. Polishchuk', Igor M. Shulkin',
Roman V. Reshetnikov" ?

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies of the Moscow Health Care Department,
Moscow, Russian Federation
2 Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

At the beginning of the first wave of the COVID-19 pandemic, a network of outpatient CT centers (OCTC) for lung pathology
diagnostics in patients with suspected viral pneumonia with the round-the-clock operation was formed in Moscow. The
introduction of the “CT 0-4" scale allowed for effective routing. To prevent the spread of infection among patients and staff,
OCTC zoning was introduced, dividing into “red,” “buffer,” and “green” zones. As part of the mobilization of the Radiology Ser-
vice, the Moscow Reference Center was established, aimed at quality control, remote expert consultations, and organiza-
tional and methodological support. Several online courses and training webinars have been developed. Artificial Intelligence
services were connected to recognize the signs of COVID-19 and assess the severity.

The developed strategy of the Moscow Radiology Service ensured readiness for the high burden on the city health care
system and minimized losses among medical personnel. The experts significantly contributed to effective infection control
through accessible, timely, and high-quality diagnostics and routing.

Keywords: CT; COVID-19; artificial intelligence.
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OuarHocTuyecKan LLeHHOCTb
Yy/IbTPa3BYKOBOI0 UCC/Ief,0BaHUA NIErKUX
ana sbiasnexdusa COVID-19:
cucTeMaTU4eCKUMU 0630p M MeTaaHanus

© H.H. BeTwwesa"Z, PB. PewetHukos" 3, [1.B. lleoHos', H.C. Kynbbepr', 0.A. MoKueHKo'

! TBY3 «Hay4yHo-npaKTU4EeCKMIA KTMHUYECKUI LIeHTP AUarHOCTUKM U TefieMe AMLMHCKUX TeXHONOr Ui [lenapTaMeHTa 34paBooXpaHeHus
ropoga Mocksbl», MockBa, Poccuiickaa Oegepauma

2 I'BY3 MO «MocKoBCKUI1 0611aCTHOM Hay4HO-MCCNeA0BATENbCKUIA KIMHUYECKUIA MHCTUTYT MMeHu M.O. BnaguMupcKoroy,
MockBa, Poccuiickan Qepepauma

% OTAQY BO «[MepBbiit MOCKOBCKUIA rOCYAapCTBEHHBIA MeAULMHCKUIA yHBepcuTeT uMeHn U.M. CeueHoBa» MuH3gpaBa Poccuu
(CeueHoBcKkuin YHuBepcuTeT), MockBa, Poccuiickan Oegepauus

06ocHoBaHwue. lpy oLeHKe cTeneHn TAXKecTH cocToAHMA naumeHTos ¢ COVID-19 onvpaloTcA B nepByto ouepedb Ha 06bEM
MnopaeHnUs NEroyHo TKaHu. CyLiecTByeT pAg AMAarHOCTUYECKMX NOAX0L0B, MO3BOAKLIMX aHaNM3MPOBaTh 3TOT NOKa-
3aTeflb, KaXablil U3 KOTOPbLIX COMPAXEH C ONpefeNéHHbIMM OrpaHndeHnaMK. Llenb 1 onM3anH uccnefoBaHuA, xapakTe-
PUCTUKM HabMioAaeMbIX MaLMeHTOB, JOCTYNHOCTb 060pPYA0BaHMA — BCe 3TV NapaMeTpbl CNocobHbI NOBAUATL Ha BbIGOp
ONTUMAsbHON METOLUKM.

Llenb — npoBecTu oLeHKY YyBCTBUTENBHOCTU U CrieLMUUHOCTM YNbTpa3ByKoBOro UccnenoBanus (Y3M) B kauecTse MeTofa
aHanm3a cTeneHu NopareHua Nerkux y naumnento ¢ COVID-19 nocpeactBoM cucteMaTnyeckoro 063opa ctaTei Ha aHrui-
CKOM fi3blKe, [OCTYMHbIX B 6a3ax faHHbix PubMed 1 Google Scholar. KnioueBble cnoa ansa nowvcka: lung ultrasound, chest
ultrasound, thoracic ultrasound, ultrasonography, COVID-19, SARS-CoV-2, coronavirus, diagnosis, diagnostic value, specificity
U sensitivity. B 0630p BKM0Yanu ToNbKO UCCNeO0BaHMA, 3aTparuBaBLLKe BONPOCH AXArHOCTMYECKOM ToUHOCTH Y3W nérkumx
ANA nauueHToB ¢ nopo3peHneM Ha COVID-19. B kayecTBe 3TanoHHbIX METOLOB PacCMaTpMBanu KOMMbOTEPHYIO TOMOrpa-
duio rpyaHOM KNeTku, aeTekumio BupycHor PHK ¢ noMoLLbio nonvMepasHoi LienHow peaKumm ¢ 06paTHOM TpaHCKpuUnLumei
unu nabopaTopHble JaHHble. M3BneyeHye cTaTei NPOBOAWNM ABa aBTOpa HE3aBMCKUMO LpYr OT Apyra C 3anofHeHWeM 3afaH-
HbIX MONeN CTaHLapTM30BaHHOM TabnuLbl U NocnefyloLlen OLIEHKOW MHOMKATOPOB KayecTBa UcCeoBaHuWA. [1na aHanu3a
W FPYNNMUPOBKM OaHHBIX 0 YyBCTBUTENILHOCTM U creummyHocTy Y3 nérkux ona oLeHKM 06beMa M3MEHEHHON NEroYHOM
TKaHW B 0T06paHHbIX paboTax UCMonb30Banu MoLenb CyyanHbiX 3dGeKToB. Mo 3aaaHHBIM KPUTEPUAM BKITIOUEHUA NOAXO0-
avnu 16 paboT, ogHaKo TONbKO B TPEX NPOBOAMNM pa3fesieHUe NaLMEHTOB Ha YETKO 3a[jaHHbIe rpynnbl No TAXKeCTM 3abone-
BaHWA. V13 ocTanbHbIX paboT ANA OLEHKM BTOPUYHBIX PE3yNbTaToB UCMO/b30BaNM 3HAYEHWA YyBCTBUTENBHOCTM U cneuuduy-
HocTn Y3W nérkmx ana anarHocTuku COVID-19 BHe 3aBUCMMOCTM OT COCTOAHMA NaumeHTa. HabniogaeMas reTeporeHHoCTb
ANA NEPBUYHBIX U BTOPUYHBIX Pe3yNbTaToB COXpaHAiach Npu rpynnmupoBKe UCCE[0BAHMM MO CLEHAPUAM (CKPUHWH, OLEHKa
TAMKeCTM 3aboneBaHNA) M Koroptam naumeHToB. Y3M nérkvx nokasano Hanbonee BbICOKYI0 TOHHOCTb ANA NOATBEPHAEHUA
MopaKeHNs NErKUX y NaLMEHTOB C AMarHOCTMPOBAHHOM TAHENON KopoHaBMpYcHo UHGeKLmen COVID-19 (4yBCTBUTENBHOCTL
87,6 +12,3%, cneumnduuroctb 80,5 + 7,1%). [Mpy 3TOM caMyio HU3KYIO TOYHOCTb METOA NPOLEMOHCTPUPOBAN Y NALMEHTOB C 3a-
6o/1eBaHMEM NETKON CTENEHM TAMKECTM (WyBCTBUTENBHOCTL 72,8 + 7,1%, cneunduyHocTb 74,3 + 2,7%).

3aknioueHue. Y3M NErkmx MoreT 6biTb MCMONb30BAHO Y NaLMeHTOB ¢ noaTeepaéHHbIM COVID-19 onAa BbiABNEHWA 3Ha-
UMTENIbHBIX MOBPEKAEHNIN NErOYHOM TKaHW. [InarHoCTUYeCKanA LIeHHOCTb METOAA AJ1A OLEHKM YMEPEHHbIX M HE3HAUUTESTb-
HbIX MOPA¥KEeHWUM NErKUX OTHOCUTENTbHO HU3KaA.

Kniovesble cnoBa: COVID-19; Y3U nérkux; oueHKa DONM NOparKeHWA; AnarHocTUYecKas
LLeHHOCTb; YYBCTBUTENIbHOCTb; CELUPUYHOCTD.
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Diagnostic value of lung ultrasound in COVID-19:
systematic review and meta-analysis

Natalia N. Vetsheva"#, Roman V. Reshetnikov' 3, Denis V. Leonov',
Nikolas S. Kulberd', Olesya A. Mokienko'

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies of the Moscow Health Care Department,
Moscow, Russian Federation

2 Moscows regional research clinical institute n.a. M.F. Vladimirskiy, Moscow, Russian Federation

% Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

BACKGROUND: Effective and safe tools assisting triage decisions for COVID-19 patients could optimize the pressure on the
healthcare system. COVID-19 often has respiratory manifestations, and medical imaging techniques provide an opportunity
to assess the disease’s severity.

AIMS: To estimate the sensitivity and specificity of lung ultrasound for different degrees of pulmonary involvement in CO-
VID-19 patients by a systematic review of English articles using PubMed and Google Scholar databases. Search terms
included lung ultrasound, chest ultrasound, thoracic ultrasound, ultrasonography, COVID-19, SARS-CoV-2, coronavirus,
diagnosis, diagnostic value, specificity, and sensitivity. Only studies addressing lung ultrasound diagnostic accuracy for
patients with suspected COVID-19 using thoracic computed tomography, reverse transcription polymerase chain reaction,
or laboratory data as a reference standard were included. Independent extraction of articles was performed by two authors
using predefined data fields with subsequent assessment of study quality indicators. The random-effect model was used to
analyze and pool lung ultrasound sensitivity and specificity across the included studies. Sixteen studies met our inclusion
criteria, but only three of them divided patients into distinct and defined groups depending on the disease severity. We used
the remaining studies’ data to assess the secondary outcomes: the values of sensitivity and specificity of lung ultrasound
for COVID-19 regardless of the patient’s clinical status. Heterogeneity for primary and secondary outcomes was observed
that remained when pooling for different scenarios (screening, assessing severity) and cohorts of participants. Lung ultra-
sound had the highest accuracy for confirmed COVID-19 patients with severe disease (sensitivity 87.6% + 12.3%, specificity
80.5% + 7.1%), and the lowest accuracy for the patients with mild disease (sensitivity 72.8% + 7.1%, specificity 74.3% + 2.7%).
CONCLUSIONS: Lung ultrasound can be used in patients with confirmed COVID-19 to detect serious damage to the lung tis-
sue. The diagnostic value of the method for assessing mild and moderate lung lesions is relatively low.

Keywords: COVID-19; lung ultrasound; severity grade estimate; diagnostic value; sensitivity;
specificity.

To cite this article
Vetsheva NN, Reshetnikov RV, Leanov DV, Kulberg NS, Mokienko OA. Diagnostic value of lung ultrasound in COVID-19: systematic review and meta-
analysis. Digital Diagnostics. 2020;1(1):13-26. DOI: https://doi.org/10.17816/DD46834

Received: 13.10.2020 Accepted: 03.12.2020 Published: 08.12.2020

© Authors, 2020 The article can be used under the CC BY-NC-ND 4.0 license



SYSTEMATIC REVIEW Vol 1 (1) 2020 Digital Diagnostics
fiaBEa A raNCOVID-198IIZ T ME -
RGP RAMIEZR DT

Natalia N. Vetsheva"#, Roman V. Reshetnikov' 3, Denis V. LeonoV',
Nikolas S. Kulberd', Olesya A. Mokienko'

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies of the Moscow Health Care Department,
Petrovka str., 24, 127051, Moscow, Russia

2 The State Budgetary Healthcare Institution of Moscow Area Moscows regional research clinical institute n.a. M.F. Vladimirskiy,
61/2, Shepkina street, Moscow, 129110

% Institute of Molecular Medicine, Sechenov First Moscow State Medical University, Trubetskaya str. 8-2, 119991, Moscow, Russia

WiE: 7EVFAHCOVID-19 88 i I Iy B AL LI, F BRI S iR . Fir 2
CWITE RV rizdabs, B MONEEAE — e K m R PR H AT, g
BE IR, WA, P XS B RT DA e d T VR Bk R

H 1238 i X PubMedflGoogle Scholar#i#ia e HHAH SIS SCF ) R Ge [t ,  PEAL
FEAE Y —Fh 73 Ar COVID-19 S Ml A0 R B2 () 7 V2 K BBURR I ARy S P o SR8 R] . Tung
ultrasound; chest ultrasound; thoracic ultrasound; ultrasonography;
COVID-19; SARS-CoV-2; coronavirus; diagnosis; diagnostic value;
specificity; sensitivitylxZRIBAELFE 1 B0 HEALCOVID-19 2 fifi i il A5 12 W it
PRI . 225 7 AFE M ECT WL 5% 5RG Big Bl S N AT U #ERNA LSRG 58 4
P WOCHMAEEMASZHE, SRR TR E 7B, SR JEXHEFE i E e br
AT VR o D9 T o B AN g3 2T e T 9 v I 7 1 i 2H 23 SO AR AR A R AN R S
P, A T RN AT . MRS I AR, &S 16T 5T, (HAXS 34 &
BRI P AR R A AR M RE, Dy TS IRE S R, T T
6 12 W COVID- 19 I BUR M E AR e VAR, AN E R EE BT . 9B AR i A
PP P B AR FE VPR N B BA S IEAT 2 dHE, MR 21 1) 32 4 RO IR B 45 1 7 i Ve A
PLERER . Filissfs 8 7 12 Wi 25 el IR 78 B3 S YL COVID— 19 K5 35 i 38 P v M B vy (BBUBR
N8T.6412. 3%, FEFMNB0. 517 1%) o [FIN, ZVAIERIE R S MR
A (UM T2, 8£7. 1%, Rt ANT4. 3+2.7%)

R AR A AT H T2 COVID- 19/ B, LIRS 2L e 4 . 1% 51k
PEAR B2 ko B I 0 B2 W A (B AR X AR

REEE: COVID-19; FEfkdr: MARMALIEM: Wil SUiE: RRk

A
Vetsheva NN, Reshetnikov RV, Leonov DV, Kulberg NS, Mokienko OA. Jii&BitE /5 K MICOVID-19 2 WiNME: RALERFZEZEMT. Digital
Diagnostics. 2020;1(1):13-26. DOI: https://doi.org/10.17816/DD46834

W: 13.10.2020 %52 03.12.2020 AT A]: 08.12.2020

© Authors, 2020 The article can be used under the CC BY-NC-ND 4.0 license

15

DOl https://doiorg/10.17816/DD46834



16

SYSTEMATIC REVIEW
» Y
Wik
A 202059716 H, A BRIEGLCOVID-19H 12N
#N29,155,581 N, H:A41926,544 NFET-[1]. =
B &S AR IZ 208 WA T2 175 E R (1) 520 1o R
FEATRIIL . SR, WIS AR JEAT G G £
FEFERITE L, PRES IS Bt [2]. B S
Fom B R, CLESI RN — AN R 4 [E R
B RIEE S [3]. 202046 30 H AR, ZHRl
B0 HISARS—CoV-2 8 G (ol Fa 31 M .

HTH R Z 2R TR T kAKX
T BT Br B 5 S A ) e, T S AT
A R DA KRG T LS B L. —Lksr
10 =2 A, W I W -G W AE )N (RT-
PCR) M5 R B d s (4]« I/ M5, £ 1fD-
TRk (6] AT, RN IE AR 2
WA R L. SRIM, s RE I 32 BRI 2
W RGUEIR . IXEAAS TR LT E 6 (CT
R A S Bl S R AT B 0 I A W s R A I i
o i 7 B R R ) O B 7 v —[81. CTHIHXT
COVID-19AH I Al ZH S 1IE G 2L AT 1 P AUk
PE[9]. TEIX 7T, — 2B NN CTE X PP
[P WARAE: 45 A2 CE S HTRLRS 25 HATA], CTRCA
W B R e s T 2 —[10], {H7Z, CT
FEAR—F A8 R 5, T ik B A RS
fifngo Milils e 7o YRR 25 ] LABR RN BB B b, il
—Fh AT AT RSB RN A ) T 1. XIS E R A
EHTZE. JLEMERENARAERIE A . Rl
() 2 Gt 2 R 9T AECOV D19 i F il 35048 7
KA TRt (11, 12]. 2R, BIHATALE, 3LA
(PR 2R IR AN AT 28 HE A F AR 405 1)
FEER R EEAR I AR DR [13]

9T VA XA [ 5 0 A AU A R AR S
M, FRATTHESR T COVID-19 2 3 i fsis A ANC T A5
e R RIENE,

COVID-19 83 i ¥R =
FICTRYES: SURMEMR:
PP

S RS

A FTAR HEPRISMA S 2 55, 12 Jir 120 K Xt =
7 T T it VP A AR RGN 45 R A HE
AN AT [14]

BRI AL, I NFrifE: (D) AR %FCOVID-19
W2 B AT I I AR A A (TD 42

Vol 1 (1) 2020

DO0I: https://doi.org/10.17816/DD46834

Digital Diagnostics

PERURPE R REE R, SR 2% (5 B
OX 2R B HEMINTFL; (11D STEREHEZR, 4
Wy 1 | BT AL RS T PR o FEBRFRIE: (D

ESREE R A (D SMRARENR S

EREATH (TID s AR B IR L i 1) R 21 A

RMAG gk, (IV) 202051 LH TR &%

o

S 5EWRB. A FERIER S, £RT-

PCRER LI 546 Ml 11FE 5 COVID-19 & IR o B il

RAEIRFFAE A (E B 73 K405 U07.1

, U07.2) o ZLERABFEAE FbRIES H TR A

SEEE I PR AR B2 T () R

THREL, iR e Wifs BT T (S

SSERIT MW T ERC T, B A B 7 2 2

MEL .

GLRERRAY, - BAE L il 75 I R AR S

HfH, LAPPAHCOVID-19 88 /R [F A2 B (1 it 2. 241

5 Fo IREEGER: ik ARSI COV ID-19:8 5 i 4

SR AR R RN S P UL

15 B RIF. LW 5t /& FFPubMedMGoogle

ScholarFa7 240 PR A8 R 45 Rk € 1. & Jm

— AR R AEAE20204E9 A1 H AT

PG R . PubMed 24 P2 H T W AP 2R 24 1

R AW A I I SR P R AT HMesh-

Library AR (1) FRES (1D, BN

PubMed 52 K 24— H (I TR RFE AR T MeSHI?

e 2h — s KR I

1) «Coronavirus infections/diagnosis»
[Mesh] or «Coronavirus infections/di-
agnostic imaging» [Mesh] and «Ultraso-
nography» [Mesh];

2) «lung ultrasound» or «chest ultrasound»
or «thoracic ultrasound» or «ultraso—
nography» and COVID-19 or «SARS—-CoV-2»
or «coronavirus» and diagnosis.

fEGoogle Scholarf#8Z#iFH T (lung ultra—

sound diagnostic value specificity sensi—
tivity COVID-19) frI5<H].

WHEHR. WAFHF A (RVRFILDV) i i

EVEXAFTEHNHE R (sensitivity) M

(specificity), PAFREA 7 sOEAS T FC bt

WRFE . HAP=ATFE N Gt (VNNL KNSFIMOA)

MR Y5 PO i 58 1) TR kAT 1790, LA BR A

J& o

BRERELIEAHEE TR, #HHGoogle

Spreadsheet  AR5%, JF& T—MPEHE IR,

TXHE P R B 6] 25 40 ] LA R IEANSZ R 1) .15 i)




SYSTEMATIC REVIEW

SRS B PRI R 2 HUAE =AM g bt
17 T, FRARAE I 25 Rt AT T4rtb . WA
B (RVRAILDY) A3 B 18 S i BT B
R VR, VR TR AL SRR, 1)
CETRENATA E RS » KR EH], DOLL A
O CONER FEW ELef . g N FRHERR AR
Beyr A B BT IR MES I EYD , A 7
2, AT ER, TR, WRER, A
GO, LA AL HoAh = A 5T N B2 (VNN. KNS
HIMOAD B6rIE T HE B 3a . AEVEE IR 1) ik
b, BT B BHAR B TRR AE IR,
RS 25300 1R S P U AR o A T A
BASEIEAL, WA RS H AR,
MRAFHIARGHE RORAK. AT 52
M 9 A 1 A T AH G B T VR N K, A A
T3 B AR AT S 5T E ALK (Agency
for Healthcare Research and Quality,
Cochrane Collaboration) H#EF#E ARG IFEH )
QUADAS-2 (Quality Assessment of Diagnostic
Accuracy Studies) K [15]. BE—fs ik
RIS SCERAEDYAN T AT 1 VP Ak B 1. B

Vol 1(1) 2020

Digital Diagnostics

LM S MR R E R E. (CochraneT-Ti
i 2 G10H F) (Cochrane Handbook) 2
P TR 7 TA) B 56 B R AU FH A 2 TR v [16]

GETH T K FH BE ML RIS AR 2R 6o B 3 A 7 v i
B 7 RO AR S 1 B A T o BT AN 434
TR T AR R B, 38 T EAE B Ak
1 PR B o0, Lk Cochran’s QRS
FIGE TR . BIME P=25% (IS | 50% (
M) L 75% CRFE ) , p<0. 05, 3 H
dmetar 1731722041, RA3.6.3[18].

EEHR. A REFE 16T 7. 3T 1
PubMedfGoogle ScholarZid ZE 144 245 3R,

PATESE T245T0H 5T, 1X LERfFLIE It Mendel ey
RS B N BB . 6 U FU R BR
TEIX AR TE 2 46, BN EIARTE N 5 bt
ITH). fERE T RIASS, e 2367t . H
w1, G 220 A ST A B [ H AR B 4 ST fE AR AN
NG, BENEATATE & ARIE (1D . 18

MR
H s E -
PubMed, Google Scholar
HERRH 9T
AN PR S

Ko RGREI

BB I AR 01 1 H A 9 i) 3

N

( HLEBEGR, =245

HERRI -
AENFKHII, n=6,
HEWIT: n=3

( e e

)

( gIN, n=16 ]

HEBR, n=220:
VAT S R R R
B RS BRI — A 2x2 iR Z
/e
A A e S (5

[ FKWIR I P E RS, J
n==6

B LR,

D0l https://doi.org/10.17816/DD46834

[ WA 2R W P A J
n=10




SYSTEMATIC REVIEW Vol 1(1) 2020 Digital Diagnostics
eS| i
PEYES e NRILANE
TR 5T 2=
25 (Zéﬁé\ﬂ%ﬁ) ( 1%3&%%)
7o ERns

B 24 NI LK A

| om
70 .

Y TS B A G e Shut terstock B _EIESCHY, 2 G #E T8 24[35].

A6 T 719 - 341, ATRIL ARG 60
S PEAN 168 5 X AN [ R B i 4 9 012 W 1
119, 20,27-30]. A1, RA 3T AR 550
PR RS MR R R L RE AN R Ik
P19, 20, 28] o HARMIWH ARG B B
(27, 29) BTk 7 Xt TN T B3 < 7 R (12 Wi
=X [30]. N. VeroneseZE NFFCIHER A, Al
ST Sk B T FRBR I ENAR N GERS A
84.11+9.8%) [24], ¥ Tix sk, WEF|BET:
R (Z11% s 2RSS, HEEE
HREAARFRRIE N, ZET XA

[%:H. Hatamabadi%E N FUAL S (HERE V5 7R K
B A [34], BT A AT IGEAIF 70 T 280 B 1 B TE)
34+15K . NIkt FfudE16964 &%, 1121
BH12 HCOVID-19, IX LLfF FLALFE 13N AL

A Z LT (K2) .« 255 1P
A RS TE273169% 2 8] (B TN, VeroneseZs
A[24D .

Fr WA ARG 4 G2 hCOVID-1911
) HME R, (H AT SN T ARIEGLSARS-
CoV-2  [IXTIBLH (22,25, 26,31, 33] . TR U6 2H
K FHRT-PCRIFAT 2 Wr. TIURE 5T LART-PCRIE NS
00 VEAS 1 ARSI COV ID-191w R HE 2 1)
e S AR [21, 22, 24 - 26, 31, 33) . N T I
i AR N —Fh oA I B A2 B 1R 5 VR RS
KEAE, 23000 7T (28, 29] HI 5 2 6 25 A2 Il PR A1 s
55 = O, 1O S 2 E R A B C T iE
[19, 20, 23, 27,30, 32, 341,

RGO RPINKL. = Z 1 E ZoREE S 55T
PIEE RS (B3 o KR HEFL (6T

75% 100%

sner [
Z XK
95 NI 80 DA K B[] [ g
0% 25% 50%
O NA O (RS REE

0O —&Ei

WU

B 316t F S5 2= KU B 7 .

D0l https://doi.org/10.17816/DD46834




SYSTEMATIC REVIEW

HIW; 75%) TERA MRS 5B T, M2
B2 1) BT 9T . SR, 5 BT A 7
W, S EE T EARGER R T b AT
R A A I b 45 K B SRS S RIIE COVID-19
WSS RIAAE, XWATRE R KRG IR — A
K

TETIT A, & R AL 10T 50225 A
FHE19, 21,23, 25,26, 31, 33] . STRFF S ZEFK
SRR —BUE T TV (21, 25, 32] . R 3T
5 (19%) AL T8 7 A2 2 1R 56 2 [8) ) et [7] 7]
B2, HE R ZHMNEIBFFT (87%) 1, 1B
P 4t TS 2 0 T N I B A
H.

TR YR B A I R R G 1 e AT
FUAE FH 3PP R GORVE AL Il AR 1k, DL #T %
TRHAEAER R . AT K2 H RS 8T,
T W G DX R 43 R B X3, 9 s ke
B AN XAl 453473 R P AR A0 43 1543 B e
TR MERREAL RIERITATIIR S,
BAERA 6N X, AN XK IR R0FI35
I, B3 N0-36743 (19, 20, 23, 24, 28,301 . FE3T0
W27, 32, 3319, MRPE8AN XA 7t 25 F ik
S ke A BUE . SRR, 8 TR E R 7
R I AR HEAT 35 I FT /N [27, 32] %
FEAXILHEAT T0—3 (H530-24) HIEESY, FEM.
FavotZE N [33]ARFE A COVID-19 3 7545 vt
G3AT dmht . LE2T0AIE FUH, i BERY 73 10 X
15, AEA5 AN [R] R R SRV Ak il 1 A2 4, d5e K
B H40[29]810[34] M.  YassaZ A [25, 26]Uc4E
T AL MOFI A HHE (R N0-42) .« Fix
J&i» B PN FT LSRR 4R 8 75 4 R 6 i 4 4 2
FE T T e AL [21, 220,

Fi BB IS W R It FT A 16 000 2 (1T 040
PR B RS FCOV TD—19 i 3575 25 12 W AAG: il )
OB RN S B B . RSB 15, 552100%
s B SRR N51.982100%. A 3 TIEAL TS
RIS S 45 B (23, 27, 32] . A, NT T

Vol 1 (1) 2020

Digital Diagnostics

CT 37 EBUB N AN 57 P 25 R4 AT IR B Al A Sk
HEAE T F s R AN S 06 == Bl 1E N S %
ERIFFT[28, 29], B IX e 100% (B4 .
SRR o, i A {ERACOVID-1912
b 7 V2 R St 9 81. 6413, 3%, MRt Ny
79.4421.4%, 4R, Cochran’s  QRI& B REL
PEAEAE B3 0 7 bE : UM NQ=2244.8,
p < 0.001; Rt NQ=1127.7, p <0.001,
W52 B 1 S 5T M 0T e 3% B B 3 B 1 i AR
i 1% 5 v AN TR H IR0 8 2 BA A 1K 42 T
WHE. N T35 HT, FEN. Veronese%s
IR FE HEBRAE N IR S B R 2 b [24] o HR
I 58 0 N 2 . 55— 21 K R 75 9k O A
COVID-19[19, 21-23,25, 26, 31, 32]; &5 — 41HfF 5%
BT fa B R I ER4E R (19, 27, 30, 32, 33]
. Y. Lichterf: A\ [28]F1L. Zhao%EA\R[29]35K
BN A, DA AATT 23 A DA 1 i e 7 ek
FET- R MR BTN . 7EY.  Lichter
2 N IR (28], FE30RFET-ZKIROC/ T,
YA T 6 2% IR A TA% PRI Sk R B, YA
AL BRI N8 (B R N32) o L. Zhao
NN [29], X M6 1 A7 Il 1 T R 5% A
57%, FE5ME989%, PHALEIME F32 (e KA 40
Do
Frwft st iR e R R 2 AN
i) Cochran’s QF&58 A1 T2 [ B (I AR A& i e B v
TEERE B E PR BUE (LR .

2B R AN R A 4 R 3 T R AR
SRR AT 4. Y. LichterZE N [28] 5T
ATV FRATTHR BB SR VP A 2 ZE R AE , BT LA
BHEBRZ R M2 Abo ARHEL. Zieleskiewicz5s
NIIRFFE[20], FRYEAE 48 € MBI{E, 7EROCHA
2 b = AN X208 a5 KB IR BUB R AT
RS

Bk 1% R I A543 S 3 R S B A (LR
T febn BRI AE S . (B RN, A%
Gy, FATRAE A TP 7T A 2 2R 45 1

AR E BRI ELE R, DART-PCR36IAIANES & B, 1 PR T 58 A e g A G HE 2.
FEME T R T R 2 S COV D19 55 35 7 R Wi 22
REE Rt
HAR Q 12, % Q 12, %
SEEE, % SD, % SEHE, % SD, %

P i A 79,6 216 694,2 99,0 79,5 16,1 345,0 98,0
ST ThRE S 87,6 12,3 158,9 97,5 80,5 71 379,6 98,9
Hh R i D R 4545 72,8 71 11,24 91,1 74,3 27 0,26 0,0
B Th eI n 80,4 16,5 59,5 98,3 66,6 27,0 33,3 97,0

D0l https://doi.org/10.17816/DD46834




20

SYSTEMATIC REVIEW

Source SMD (95% Cl)
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lporHo3upoBaHue ucxopnos

npu naboparopHo BepupMLUPOBAHHOM
COVID-19 no gaHHbIM KOMNbIOTEPHOM
ToMorpa¢um opraHoB rpyaHOU KNeTKMU:
peTpocneKkTUBHbIX aHanu3 38 051 naumeHTa

27

© C.I1. Moposos, B.10. YepHuHa, U.A. brioxuH, B.A. TomboneBckui

['BY3 «Hay4Ho-npakTUYeCKUIN KAMHUYECKUIA LIEHTP AUArHOCTUKM U TeneMeAULIMHCKUX TexHonorui [lenaptaMeHTa 34paBooxpaHeHuns
ropofa MockBbi», MockBa, Poccuiickan ®epepauma

06ocHoBaHue. B ycnoBuAx cnoruBLLECA 3NMOEMUONONMYECKON CUTYaLMM KOMMblOTEpPHAA ToMorpadua opraHoB rpya-
How KneTku (KT OT'K) urpaet BaxHyio ponib B AuarHocTuke 3abonesanna. KnuHnyeckue n KT-gaHHble No3BonsAioT Bpayam
B KOPOTKME CPOKM YCTaHOBUTb BEPOATHOCTb HAaIMUMA M NporHo3 y nauuenTos ¢ COVID-19.

Llenb — nporHosupoBaHue UCcxo4oB Y labopaTopHo BepuduLmMpoBaHHbix 601bHbIX COVID-19 no gaHHbIM KT OTK ¢ nomo-
LLbI0 MOMYKONIMYECTBEHHOMN BU3YasbHOW LUKabl CTEMNEHW NOPaXeHUs NEFOYHON napeHxuMbl (wKana KT0-KT4).
Matepuan u MeToabl. BbinonHeH peTpOCNEKTMBHBIN aHanM3 BbIFPY3KWM UCTOpUIA 6onesHn u3 EamHoro MeamumHCKoro
MHOpMaLMOHHOr0-aHanmTnyeckoro cepeuca (EMUAC) n npotokonos u3 EguHoro pagmonormyeckoro MHGopMaLmoH-
Horo cepeuca (EPUC) B nepuog ¢ 01.03.2020 no 30.07.2020. B uccnenoBaHue BKAOYEHbI UCTOPUM BONE3HEN NaLMeH-
T0B ¢ AnarHosoM U07.1 no MKB-10 (nabopaTopHo BepudULMpOBaHHas KOPOHaBMUpYCHas MHPEKLMA), KoTopbIM ¢ 1 MapTa
no 30 uiona 2020 r. BknioumTensHo npoeaeHa KT OM'K no HanpaBneHuio Bpaya-TepanesTa Npy Nogo3peHnm Ha BHe6Ob-
HWYHYI0 NHEBMOHMIO, Bbi3BaHHYyl0 COVID-19; MakcMManbHO [ONYCTUMBIN CPOK Meway nabopaTopHov BepuduKauueit
un KT OTK — He 6onee 5 gHewt. Cpok HabnogeHWs 3a KaxAabIM naumeHToM — He MeHee 30 cyT oT AaTbl npoBeaeHus KT.
WccnepoBakna 6binv BoINOHEHbI B 48 MeJULIMHCKUX OpraHM3aLmMAX, 0Ka3biBaloLWMX NePBUYHYI0 MELULIMHCKYIO NOMOLLb
B3pOoCoMy HaceneHuo MockBsbl. He Bowwnu B uccnefjoBaHue NaLMeHThl, y KOTOPbIX pe3ynbTaThl TecTa NoiMMepasHon Len-
How peakumu Ha COVID-19 6binm oTpuuatenbHbiMu K 30.07.2020. LLUKana KTO—KT4 pekoMeHgoBaHa K npuMeHeHuio B Poc-
cuinckom Oepfepauum ans oLeHKM 06 bEMa NoparKeHWs NapeHXMMbI NErKoro npy nogo3pexnu Ha COVID-19.

Pesynbtathbl. NTorosbin 06bEM Bbibopkyu — 38 051 nauueHT. o pesynbTataM Uccie40BaHMA BbISBIEHO, YTO AJ1A KaTero-
pumn KT4 puck cMepTy Bolille B 3 pa3a no cpaBHeHuio ¢ Kateropuen KT0. Mo kKpuebiM KannaHa—Meiiepa ans aHanmsa Bbl-
¥KMBAEMOCTM [10N1A BbIXMBLUMX NaLMeHTOB B KaTeropum KT3 noutu B 3 pasa Huke (HR = 2,94), yem B Kateropuax KT0—KT2.
KpoMme Toro, ycTaHoBEHO, YTO YeM Bbille ucxogHanA Kateropua KT, TeM HUe pUCK yxyalweHus. Bpema go rocnutanusa-
LMK CHUXKANOCh NPy YBeNMYeHUM Kateropum no ganHbiM KT OTK.

3aknioueHue. BusyanbHas wkana KT0—KT4 MorkeT bbITb MCNOMb30BaHa B Ka4ecTBe NPeauKToOpa MCX0oB (FrocnuTanusa-
LM U NeTaNbHbIX MCXOA0B) Y NaLMEHTOB, KOTOPLIM Npu nogo3peHun Ha COVID-19 BoinonHeHa KT OTK Ha 6ase nepsuyHoro
3BEHa 3paBo0XpaHeHMA.

DOl https://doiorg/1017816/DD46791
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Chest computed tomography for outcome prediction
in laboratory-confirmed COVID-19:
A retrospective analysis of 38,051 cases

© Sergey P. Morozov, Valeria Yu. Chernina, lvan A. Blokhin, Victor A. Gombolevskiy

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies of the Moscow Health Care Department,
Moscow, Russian Federation

BACKGROUND: In the current epidemiological situation, computed tomography (CT) of chest organs plays an important role
in disease diagnosis. Clinical and CT data allow physicians to quickly establish the probability of the presence and prognosis
of patients with coronavirus disease 2019 (COVID-19).

AIMS: This study aimed to predict outcomes in patients with laboratory-confirmed COVID-19 based on chest CT and a semi-
quantitative visual pulmonary lesion grading system (CT 0-4).

MATERIALS AND METHODS: A retrospective analysis of the Unified Medical Information and Analytical Service and Unified
Radiological Information Service records from March 01, 2020 to July 30, 2020 was performed. The inclusion criteria were as
follows: patients diagnosed with U07.1 (laboratory-verified coronavirus infection) from March 01, 2020 to July 30, 2020 and
referred for a chest CT by a physician with suspected community-acquired pneumonia caused by COVID-19; the maximum
period between laboratory verification and CT was not more than five days. The observation period for each patient was at
least till 30 days from the date of CT. CT was performed in 48 medical organizations providing primary medical care to adults
in Moscow. The exclusion criterion was a negative reverse transcription-polymerase chain reaction results by July 30, 2020.
The CT 0-4 scale is recommended for use in the Russian Federation to estimate the volume of lung parenchyma lesions
when COVID-19 is suspected.

RESULTS: The total sample volume was 38,051 patients. In this study, the risk of death was three times higher for CT-4
than for CT-0. In the Kaplan—Meier survival curve, the survival rate of patients in the CT-3 category was almost three times
lower (hazard ratio = 2.94) than in the CT 0-2 categories; in addition, the higher the initial category of CT, the lower the risk
of deterioration. The time for hospitalization decreased with the increase in the CT grade.

CONCLUSION: The visual CT 0-4 scale can be used to predict outcomes, such as hospitalizations and deaths, in patients
suspected of COVID-19 who underwent chest CT in primary health care.

Keywords: COVID-19; community-acquired pneumonia; computed tomography.
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CpaBHeHMe YacTOTbI M XapaKTepa
BHe60/IbHUYHBbIX NHEBMOHUI A0 HaYyana
u Bo BpeMa anupemuu COVID-19

B MHoronpoduabHou bonbHULe

© C.A. fipéMenka" Z, H.A. Pyubésa, K.H. Hypasnés', B.E. CuHMLbIH?

' I'BY3 «[opoAacKan KnuHuyeckan 6onbHuua uMenn W.B. [laBbigoBckorox», MockBa, Poccuitckan ®epepauma
2 OI'b0Y BO «MocKoBCKuiA rocyaapcTBeHHbI yHuBepcuTeT uMenn M.B. JloMoHocoBa», MockBa, Poccuiickan Oepepauus

06ocHoBaHue. BenbilwKka KopoHaBupycHon uHderumm 2019 roga (COVID-19) 6bicTpo — Bcero 3a Mecsil, — 0XBaTua BeCb
MUp. B anMarHocTuKe 3Toro 3aboneBaHnA NoOMoOraeT MeTo NojiMMepasHoi LenHoi peakumu (MLP), ofgHaKo faHHbIN TecT
MMEEeT OrpaHUYeHNA, CBA3aHHbIE C IOKHOOTPULATENbHBIMK Pe3yrbTaTaMK, a TaKKe CPOKaMU BbinosHeHUs. C y4éToM no-
BbILUEHHOr0 PacnpocTpaHeHns MHdeKLMM KoMnbloTepHas ToMorpadusa (KT) opraHos rpyaHoi knetku (OFK) MoeT cTaTb
OOHOM M3 OCHOBHbIX METOAMK B apCeHane KAMHMLMCTA OnA paHHero BoianeHua COVID-19 y BnepBble obpaTuBLLMXCA
33 MeAULLMHCKOM NOMOLLbIO MaLMEHTOB.

Lienb — cpaBHeHWe YacToTbl BHEHONbHUYHBIX THEBMOHUI M UX XapaKTEPUCTMK No JaHHbIM KT B MHoronpodunbHoi 60nb-
Huue MockBbl 4o Havana v Bo BpeMaA anugeMun COVID-19 n nsyyeHne Bo3MOKHOCTEN MX CBOEBPEMEHHOMO BbIABSIEHNA
1 onddepeHLManbHOro guarHosa.

Matepuanbl u Metopfbl. [poBeEH PeTPOCMEKTUBHDBIA aHanu3 pesynbratoB KT rpyaHOM KneTku nauueHToB [0poAcKom
KNIMHMYecKon bonbHMubl MMeHn WU.B. [laBbigoBckoro (Mockea) 3a nepuog ¢ 1 no 17 anpena 2020 roga. B uccneposa-
HWe BKJII0YeHbI BCE NaLMEHTbI C AMAarHO30M BUPYCHOM MHEBMOHUM N0 3aKnoyenHuio KT. BceM naumeHTam ¢ nojo3speHnem
Ha BMPYCHYI0 MHEBMOHUIO BbINoNHANM TecTupoBaHue [LP. B kauecTBe rpynnbl cpaBHeHWA PeTPOCMEKTUBHO MPoaHanu-
3upoBaHbl AaHHbIe KT rpydHbIX KNETOK NaLMeHTOB C N0J03peHNEM Ha MHEBMOHMIO 3a aHaNOrUYHbIN NpoMeryTok 2019 .
Pesynbratel. C 1 no 17 anpena 2020 r. no gaHHbIM KT OK nHeBMoHMA gmarHocTvpoBaHa B 140 cnyyasx, U3 KoTopbix
65 (46,4%) onncaHbl Kak BUPYCHbIE, B CpaBHEHNM ¢ TeM e nepuogoM 2019 r. — 7 (10,3%) gmarHo3oB BUpYCHOM NMHEBMO-
HUM: HabNlogaeTca 3HaYMMOe YBeNUYeHNUe YacToTbl BUPYCHbIX MHeBMOHMM (5,723; p <0,01). Pe3ynbrathl [LP-TecTa y na-
LIMEHTOB C BMPYCHOM MHEBMOHMEN Nno AaHHbIM KT: nonoutenbHbli — y 34 (52,3%), oTpuuatenbHbini — y 22 (33,8%),
y 9 (13,9%) 6onbHbIx TECT He npoBoaucA. Npu cpaBHeHUM YacToTbl 0bHapyKeHus Ha KT naTTepHOB BUPYCHON MHEBMOHUM
Yy NaLMeHTOB 3a 0[IMHAKOBbIN NpoMeyToK BpeMeHu B 2019 1 2020 rr. He 6biN0 06HapY*KEHO HUKaKMX AOCTOBEPHbIX pa3-
nnumnia. BepostHocTb COVID-19 no KT-kaptute OTK: cpegHana — 13,8%, Bbicokan — 75,4%. TAXKeCTb BUPYCHON NMHEBMOHWUM
no AaHHbIM KT OFK: nérkaa — 38,5%, cpenHetaménan — 46,2%, Tarkénaa — 12,3%, KpaiHe Taxkénaa — 3,1%.
3aknioyenme. KT-guarHoctuka COVID-19, B ToM uncne npu noxHooTpuuatenbHblx pesynbratax [LP-tecto, no3sonaet
BOBpEMA M30/MPOBaTh NaLmMeHTa ¢ nofgo3peHneM Ha COVID-19, cBoeBpeMeHHO NPUCTYNUTB K SIEYEHMI0 U NPeoTBPaTUTbL
AanbHelLUee pacnpocTpaHeHe BUPYCHOM MHeKLKUM B ycnoBuAx naHaemMun. OfHaKo BBMAY HeCcrneuuPuUHOCTM BbIABNA-
€MbIX U3MeHeHWI Bo3MoKHOCTU KT onA noeHTUPUKaLMM NopareHnUs NEFKUX KOHKPETHBIMM BUPYCHBIMU areHTaMm orpa-
HUYEHBI.

Knioyesble cnosa: COVID-19; KoMnbloTepHaa ToMorpaduaA; NHEBMOHWA; BUPYCHaA NMHEBMOHWS;
NoNnMepasHas LienHana peaKkuma.
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A comparison of the frequency and character

of community-acquired pneumonia before and
during the COVID-19 pandemic in a multi-specialty
hospital

Stepan A. Yaremenko" ', Natalia A. Rucheva', Kirill N. ZhuravleV',
Valentin E. Sinitsyn?

! State Moscow Clinical Hospital I.V.Davydovskiy, Moscow, Russian Federation
2 Lomonosov Moscow State University, Moscow, Russian Federation

BACKGROUND: The 2019 coronavirus disease (COVID-19) outbreak, first reported in Wuhan, China, quickly spread worldwide
in just a month. Polymerase chain reaction (PCR) is used in the diagnosis of this disease, but this test has limitations related
to false negative results and the time-consuming procedure. Under these conditions, chest computed tomography (CT) can
become one of the main methods in the Clinician’s Arsenal that is used for the early detection of COVID-19 in patients who
first seek medical help.

AIMS: To compare the frequency of community-acquired pneumonia and its characteristics according to CT data in a multi-
specialty Clinical Hospital 1.V.Davydovskiy, State Moscow, before and during the COVID-19 epidemic and to study the pos-
sibilities of their timely detection and differential diagnosis.

MATERIALS AND METHODS: A retrospective analysis of chest CT scan results was performed in Davydovsky hospital, lo-
cated in Moscow, for the period from April 1 to April 17, 2020. It included all patients diagnosed with viral pneumonia using
the CT scan report. All patients with a suspected diagnosis of viral pneumonia underwent PCR testing on the first day of
hospitalization and the results were analyzed. Retrospective analysis of chest CT data from patients admitted to the hospital
with suspected pneumonia for the same period in 2019, taken as a comparison group, was performed.

RESULTS: From April 1 to April 17, 2020, according to the chest CT results, pneumonia was diagnosed in 140 cases, of which
65 (46.4%) were described as viral, compared with the same period in 2019; the diagnosis of seven cases of viral pneumonia
(10.3%) was described as a significant increase in the cases of viral pneumonia (5.723; p < 0.01). Results of the PCR test in pa-
tients with viral pneumonia according to CT data were as follows: positive in 34 (52.3%) cases, negative in 22 (33.8%) cases,
and 9 (13.9%) patients were not tested. When comparing the frequency of detection of viral pneumonia patterns in patients
on CT for the same period of time in 2019 and 2020, no significant differences were found. The probability of COVID-19 due
to results of chest CT was as follows: average, 13.8%; and high, 75.4%. The severity of viral pneumonia according to CT data
was as follows: light, 38.5%; medium, 46.2%; severe, 12.3%; extremely severe, 3.1%. The following radiological phenomena
were present in the group of patients with viral pneumonia according to the CT data: lymphadenopathy in 32.3%, hydrothorax
in 21.5%, hydropericardium in 4.6%, and pulmonary hypertension in 21.5% of patients.

CONCLUSIONS: Our study showed that the rapid CT diagnosis of COVID-19, even with false negative results of PCR tests, can
help to isolate patients with suspected COVID-19, start treatment on time, and prevent the further spread of the viral infection
during pandemic. Nevertheless, due to the non-specificity of the revealed morphological picture, the possibilities of identify-
ing lung lesions on CT caused by specific viral agents are limited.

Keywords: COVID-19; computed tomography; pneumonia; virus; polymerase chain reaction.
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MosMedData: patacer 1110
KOMNbIOTEPHbIX TOMOrpadpun

OpPraHoB rpyAHOMU KAETKMU, BbIMOJHEHHbIX
B0 BpeMA anuaemuu COVID-19

© C.IN. Mopo3os, A.E. Anapeituenko, U.A. bnoxuH, 1.6. Tenesxe, A.M. ToHuap,
A.E. Hukonaes, H.A. Maenos, B.H0. YepHuHa, B.A. loMboneBckmin*

['BY3 «Hay4Ho-npakTUYeCKUIN KIMHWUYECKUIA LIEHTP AUArHOCTUKM U TeneMeAULIMHCKUX TexHonorui [lenaptaMeHTa 34paBooxpaHeHus
ropofa MockBsbl», MockBa, Poccuiickan ®epepauma

B ycnosuax nangemumn COVID-19 v naBnHoobpa3Horo pocTta YMc/a BhINOSHAEMbIX KOMMbIOTEPHbIX ToMorpaduit (KT) nér-
Knx ocoboe 3HaueHWe NpuobpeTalnT MeTobl aBTOMaTM3aLMmM NpoLecca aHanu3a n3obpaeHnin, Ucnob30BaHWe KOTOPbIX
MO3BONUT NOBLICUTL NPOM3BOANUTENBHOCTD U MUHUMU3MPOBATL OLUMOKK. Co3aaHMe KauyecTBEHHbIX HAbOPOB AaHHbLIX He-
06xoanMo LA pa3BUTUA TEXHOMOT M UCKYCCTBEHHOr0 UHTENNEKTa. ANFOPUTMBI UCKYCCTBEHHOI0 MHTENNEKTa obnagaioT
[I0CTaTO4HOM TOYHOCTbIO AnA auarHocTuki COVID-19. [laHHbIM naTaceT’ cofepMuT Kak aHOHUMM3MPOBaHHbBIE KOMMbIO-
TepHble ToMorpaMMbl (KT) nérkux Yenoseka c npusHakamu COVID-19, Tak 1 HopManbHble UCCNe[0BaHUA MPYAHON KNETKM.
HekoTopasn yacTb MccneoBaHwii bbina pasMeyeHa C UCMoNb30BaHMEM BUHAPHBIX MUKCENbHBIX MAaCOK NPeACcTaBNALLIX
UHTepec obnacTei (HanpuMMep, 30H KOHCONUAALMM U YNNIOTHEHWUI NO TUMY MaToBOro cTekna). KT-aaHHble bbinv nonyyeHs
B nepuog ¢ 1 mapta 2020 r. no 25 anpena 2020 r. u npefoCTaBAeHbl MyHULMNANbHBIMK 60bHULLAMU . MocKBbl (Poccus)?.
MpennaraemMbin Habop AaHHbIX nuueH3upoBaH Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported
(CC BY-NC-ND 3.0).

KnioyeBble cnoBa: nckycctBeHHbin nHtennekT; COVID-19; MawmHHoe obyyeHue; gataceT; KT;
OpraHbl FPyAHON KNETKM.

KaK uutupoBsatb

Moposos C.M., Augpeityenro A.E., brioxun WA, Tenexe MN.6., foruap Al., Hukonaes A.E., Masnos H.A., YepruHa B.1O., lfombonesckuii B.A. MosMedData:
natacet 1110 KoMrbloTEPHbIX TOMOrpauii 0praHoB rpyaHOI KNETKK, BLINONHEHHBIX BO BpeMsa anuaemMumn COVID-19 // Digital Diagnostics. 2020;1(1):49-59.
DOI: https://doi.org/10.17816/DD46826

' Data set — Habop danHeix (set of data), o6paboTaHHas 1 CTPYKTYpMpOBaHHaA MHPOpMaLMA, 06bI4HO B TaBAMYHOM BMAE, NPUrOHaA ANA CTa-
TUCTUYECKOT 0 aHanm3a, BU3yanu3auum v 06paboTk1 anropuTMaMm MalMHHOIO 06yYeHus.
2 TlocToAHHaA cchinKka: https://mosmed.ai/datasets/covid19_1110.
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MosMedData: data set of 1110 chest CT
scans performed during the COVID-19 epidemic

Sergey P. Morozov, Anna E. Andreychenko, Ivan A. Blokhin, Pavel B. Gelezhe,
Anna P. Gonchar, Alexander E. Nikolaev, Nikolay A. Pavlov, Valeria Yu. Chernina,
Victor A. Gombolevskiy*

Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies, Department of Health Care of Moscow,
Moscow, Russian Federation

With the ongoing COVID-19 pandemic decreasing availability of polymerase chain reaction with reverse transcription and the
snowhalling growth of medical imaging, especially the number of chest computed tomography (CT) scans being performed,
methods to augment and automate the image analysis, increasing productivity and minimizing human error are of particular
importance. The creation of high-quality datasets is essential for the development and validation of artificial intelligence al-
gorithms. Such technologies have sufficient accuracy in diagnosing COVID-19 in medical imaging. The presented large-scale
dataset contains anonymized human CT scans with COVID-19 features as well as normal studies. Some studies were tagged
by radiologists using binary pixel masks of regions of interest (e.g., characteristic areas of consolidation and ground-glass
opacities). CT data were acquired between March 1, 2020, and April 25, 2020, and provided by municipal hospitals in Moscow,
Russia. The presented dataset is licensed under Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported
(CC BY-NC-ND 3.0).

Keywords: artificial intelligence; COVID-19; machine learning; dataset; CT, chest.
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Table 3: List of medical organizations where CT data was collected

Municipal Hospital (MH) N2 19 Department

of Health Care of Moscow MHN® 214 MH 52
MH N¢ 23 MH N¢ 6 Diagnostic Center N2 5
MH N2 3 MH N2 209 MH N2 9
MH N° 62 Diagnostic Center N2 4 MH N° 218
MH N2 175 MH Ne 212 MH N2 170

M. P. Conchalovsky hospital

MH N 191 MH N8 (outpatient and in-patient care)
MH N2 195 MH N 64 MH N2 134
MH N2 115 Pediatric Diagnostic Center N2 1 MH N2 67
Diagnostic Center N® 121 MH N° 36 MH N° 68
Diagnostic Center N° 2 MH Ne 11 MH Ne¢ 180
MH Ne 45 MH Ne 5 MH Ne 5

Moscow Research and Practical Center
MH Ne 2 for Tuberculosis Control of the South- MH N2 46
East Moscow District

Moscow Research and Practical Center
MH N2 166 for Tuberculosis Control of the Central MH N2 12
and West Moscow Districts

MH N? 220 MH N2 66 Diagnostic Center N° 3
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MPT nérkux 6epeMeHHON NaLUEHTKH
¢ nHesMoHueu COVID-19

© 10.A. Bacunbes"?, A.B. baxur®, A.l. Macpi®,
l0.H. Bacunbesa®*, 0.10. MaHuHa", B.E. CHUUBIH'

' TBY3 ropofia MockBbl «Hay4HO-NpakTUYECKUI KNIMHUYECKWNIA LLIeHTp IUArHOCTUKM U TeNleMeULIMHCKUX TexHomorvit [lenaptameHTa
3[paBooxpaHeHua ropoaa MockBbl», MockBa, Poccuiickan Oepepauma

2 ['bY3 ropoaa MockBbl «[opofcKas KMHUYeCKas OHKoNoruyeckas 6onbHuua N1 [lenaptaMeHTa 3paBooxpaHeHuns ropoga MocKBbl»,
MockBa, Poccuiickan ®epepauma

% I'bY3 ropoaa MockBbl «[opofckas nonuknuumka N2 3 [lenapTaMeHTa 3paBooxpaHeHus ropofa MockBbl», MockBa, Poccuiickan Oepepaums

“ Orb0Y BO «MocKoBCKMiA rocy[apCTBeHHbI MeJUK0-CTOMATONOrMYeckmid yHuBepcuTeT uMenn AWM. EBLoKkMMoBa»
MuH3gpasa Poccumn, Mocksa, Poccuiickas Oegepauna

B paboTe npeacTaBneH KNMHUYECKMIA cyyai 39-neTHen 6epeMeHHOM HeHLMHbI C pecnpaTopHbIMIU NPU3HAaKaMM HOBOM
KopoHaBupycHoi MHdeKummn COVID-19. PesynbTaThbl ncciefoBaHMA OpraHoB rPYLHON KNETKM METOA0M MarHUTHO-pe3o-
HaHcHoM ToMorpadum (MPT) nokasanu 6unatepanbHoe noparkeHue B 6asanbHbIX 0TAenax. TecT Ha KOPOHaBUPYC METOAOM
MoAMMePa3HOM LeMHOW peakumu bbin nonouTenbHbIM. OLeHKa cOCTOAHUA NErKux npoBefeHa 6e3 noTepu 3HauvMMoi
AvarHocTMyecKon uHpopMaumu. KpoMe Toro, oTcyTCTBME BO3LENCTBMA UOHU3MPYIOLLEr0 U3yYeHUA NO3BONNI0 M3be-
¥KaTb BbICOKOW [1030BOW HAarPy3KM Ha NaLMeHTKy 1 nioA. [laHHbIN cyyan pacKkpbiBaeT NepcrneKkTUBHbIE BO3MOKHOCTM MPT
B AMArHOCTUKe NEro4Hou natonoruv 6e3 Bo3genMCcTBUA MOHU3MPYIOLLETO U3yYeHUA, 0C0BeHHO B Fpynnax pucKa (oeTu,
bepeMeHHble U ap.).

KnioueBble cnosa: COVID-19; 6epeMeHHOCTb; MarHATHO-pe30HaHCHaA TOMOrpaguaA; MHeBMOHUA.
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Bacunbes 10.A., bawuH AB., Macpu Al, Bacunbesa 0.H., MaHnHa 0.10., CuHuubiH B.E. MPT nérkmx bepemMeHHOM MaumeHTKU C MHEBMOHMEN
CQVID-19 // Digital Diagnostics. 2020;1(1)61-68. DOI: https://doi.org/10.17816/DD46800
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Chest MRI of a pregnant woman
with COVID-19 pneumonia

Yuriy A. Vasilev"?2, Alexander V. Bazhin®, Amir G. Masr#,
Yulia N. Vasileva**, Olga Yu. Panina', Valentin E. Sinitsyn'

! Research and Practical Clinical Center for Diagnostics and Telemedicine Technologies of the Moscow Health Care Department,
Moscow, Russian Federation

2 City Clinical Oncological Hospital No. 1 of the Moscow Health Care Department, Moscow, Russian Federation

% City Polyclinic No. 3 of the Moscow Health Care Department, Moscow, Russian Federation

4 Moscow State University of Medicine and Dentistry named after A.l. Evdokimov, Moscow, Russian Federation

This paper presents a clinical case of a 39-year-old pregnant woman with respiratory signs of the novel coronavirus
Covid-19 infection. Chest MRI showed bilateral lesions in basal segments. The PCR test was positive. A lung condition
was assessed without loss of significant diagnostic information. Besides that, the absence of exposure to ionizing radia-
tion allowed to avoid a high loading dose on the patient and the fetus. This case reveals potential opportunities of MRI in
the diagnosis of pulmonary pathology without exposure to ionizing radiation, especially in patient risk groups (children,
pregnant women, etc.).

Keywords: COVID-19; pregnancy; magnetic resonance imaging; pneumonia.
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lpodeccop Anatonuu Unbuu LLlextep
(18 anBapa 1935 - 26 Hoabpa 2020)

26 Hosbpa 2020 r. Hac nocTUrna nevanbHaa BecTb — Ha 85-M rogy M3Hu nocne 6o-
NIe3HM CKOHYaNCA OMH M3 CaMbIX U3BECTHbIX U YBaXKaeMbIX COBETCKUX U POCCUMNCKUX

peHTreHonoros npogeccop AHatonui Unbuy LexTep.

[ecATkn net AHaTonuMin Mnbny HEC 3HAHMA, CBET U 106PO MHOMECTBY MOKOJIEHUI CTY-
[EHTOB M Bpayeit. Ero uMA LWKMpPOKo M3BECTHO B HalLel CTpaHe M 3a pyberkoM. Bea ero

MU3Hb C CaMOro poxaeHuA bblna cBAi3aHa C MeULVHOW.

Professor Anatoly I. Shekhter

(January 18, 1935 - November 26, 2020)

On November 26, 2020, sad news befell us: at the age of 85, one of the most famous and respected Soviet and Russian
radiologists, Professor Anatoly I. Shekhter, died after an illness.

For decades, Anatoly Ilyich carried knowledge, light and goodness to many generations of students and doctors. His
name is widely known in our country and abroad. His whole life from birth was associated with medicine.
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