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06ocHoBaHue. [py oLieHKe CTeneHM TAKECTU coCcToAHMA nauneHTos ¢ COVID-19 onmpaioTcA B nepsylo o4epesb Ha 06bEM
nopameHns NEroyHo TKaHuW. CyLuecTByeT pAg AMarHOCTUYECKMX NOAX0L0B, MO3BONAIOWMX aHaNIM3MPOBaTh 3TOT MOKa-
3aTeflb, KaXablil U3 KOTOPbLIX COMPAMEH C ONPefeNEéHHbIMM OrpaHuyeHUaMm. Llenb v u3aiH uccnegoBaHuA, XapakTe-
PUCTUKU HabMloAaeMbIX MaLMEHTOB, JOCTYNHOCTb 060pPYA0BaHWA — BCe 3TV NapaMeTpbl CMOCO6HbI NOBUATL Ha BbIOOp
ONTUMAsIbHON METOLVKM.

Llenb — npoBecTu OLeHKY YyBCTBUTENBHOCTY U CreLudUYHOCTM YNbTpa3ByKoBoro uccnenoBaHua (Y3M) B KavecTse MeTofa
aHanu3a cTerneHu NopareHna Nérkmx y nauuento ¢ COVID-19 nocpeacTBoM cucteMaTuieckoro 063opa ctatei Ha aHrnmn-
CKOM fi3blKe, JOCTYMHbIX B 6a3ax gaHHbix PubMed 1 Google Scholar. KnioueBble cnoa ana nowvcka: lung ultrasound, chest
ultrasound, thoracic ultrasound, ultrasonography, COVID-19, SARS-CoV-2, coronavirus, diagnosis, diagnostic value, specificity
1 sensitivity. B 0630p BKM0Yanu ToNbKoO UCCNefoBaHMA, 3aTparnBaBLLKe BONPOCHI ANArHOCTMYECKOM ToUHOCTH Y3U nérkmx
ANA nauueHToB ¢ nopo3peHueM Ha COVID-19. B kayecTBe 3TanoHHbIX METOZOB PaccMaTpMBanyu KOMMbOTEPHYIO TOMOrpa-
duio rpyaHoOM KNeTku, aeTekumio BupycHor PHK ¢ noMoLLbio nonvMepasHoii LenHon peakumum ¢ 06paTHO TpaHCKpUNLmMen
unu nabopatopHble AaHHble. M3BneyeHWe cTaTel NPOBOAWM ABa aBTOpa HE3aBUCUMO LpYr OT Apyra C 3anofiHeHWEM 3aaH-
HbIX MONe cTaHLapTM30BaHHOM TabnuLbl U NocnefyloLieN OLIEHKOW MHAMKATOPOB KayecTBa UcCeoBaHuA. [1na aHanu3a
W rPYNNMUPOBKM OaHHBIX 0 YYBCTBUTENILHOCTU M cheumnpuryHocT Y3 nérkmux ana oueHKU obbeMa M3MEHEHHON NEFO4HOM
TKaHW B 0T06paHHbIX paboTax MCMob30Bany Mofenb CyvanHbix 3¢ QeKToB. [0 3aAaHHbIM KPUTEPUAM BKITIOUEHUA NOAXO0-
avnu 16 paboT, oHaKo TONbKO B TPEX NPOBOAMNM pa3fefieHUe NaLMEHTOB Ha YETKO 3afjaHHbIe rpynnbl No TAXKECTH 3abone-
BaHWA. V13 ocTanbHbIX paboT ANA OLEHKM BTOPUYHBIX PE3yNbTaToB UCMO/b30BaM 3HAYEHWA YyBCTBUTENBHOCTM M ceuudmy-
HocTmn Y3W nérkmx ana auarHoctukm COVID-19 BHe 3aBUCMMOCTM OT COCTOAHMA NauuveHTa. Habniogaeman reteporeHHoCTb
ANA NEPBUYHBIX U BTOPUYHBIX Pe3yNbTaToB COXpaHANach Npu rpynnmupoBKe UCCER0BAHMIA MO CLLEHAPUAM (CKPUHWHT, OLEHKa
TAMKeCTM 3aboneBaHNA) M Koroptam naumeHToB. Y3M nérkmx nokasano Hanbonee BbICOKYI0 TOUHOCTb ANA NOATBEPHKAEHNA
MopaKeHns NErKUX y NaLUMEHTOB C AUarHOCTMPOBAHHOM TAHENON KOpOHaBMPYCHOM UHGeKumen COVID-19 (4yBcTBUTENBHOCTDL
87,6 +12,3%, cneunduunoctb 80,5 + 7,1%). [py 3TOM caMyto HU3KYIO TOYHOCTb METOA NPOAEMOHCTPUPOBAN Y NALMEHTOB C 3a-
6oieBaH1EM NETKOM CTEMNEHM TAKECTM (WyBCTBUTENBHOCTb 72,8 + 7,1%, cneumnduyHocTb 74,3 + 2,7%).

3aknioueHue. Y3 NErkmx MoreT 6bITb MCMONb30BAHO Y NALMEHTOB ¢ noaTeepKAeHHbIM COVID-19 onAa BbifBNEHWA 3Ha-
UMTESIbHBIX MOBPEXAEHUN NErOYHOM TKaHW. [InarHoCTUYeCKanA LLeHHOCTb METOAA AJ1A OLEHKM YMEPEHHbIX M HE3HAUUTESTb-
HbIX MOPAKEHWUM NErKNUX OTHOCUTESTbHO HU3KaA.

Kniovesble cnosa: COVID-19; Y3U nérkux; oueHKa 00NN NOparKeHWA; AnarHoCcTUYecKan
LLleHHOCTb; YYBCTBUTENIbHOCTb; CNELUPUIHOCTD.
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Diagnostic value of lung ultrasound in COVID-19:
systematic review and meta-analysis
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Moscow, Russian Federation
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% 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.
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