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Mopdosoruyeckas XapakTepUCTHKA KOPOHABUPYCHOUM HH@PEKIITNU
IepBOU U BTOPOU BOJIH NMaHAEMUU

A.I1. Hazeen!, /1.B. Mopo3sos?, M.A. Tpasusr', K.A. Husosnes!, K.H. Mapsan?, O.H. Ciio6onuHaz,
M.C. Urasakosaz, K.A. Konutnua!, M.C. Censakopa® 2, T.B. Kucenesa!, E.B. OBcsaako!

'@I'OY BO «Hogocubupckuil 2ocydapcmeeHHblil meduyuHckuil yHusepcumem» Munadpasa Poccuu

2I'bY3 HCO «I'opodckas kaunuueckasn 6oavruya NO 1» (Hosocubupck)

AHHOTAIIUA

BeBengenue. OcOGEHHOCTHIO MEPBBIX /IBYX BOJH 3IUIEMHH HOBOH KOPOHABUPYCHOU MH(EKINH SBWJIOCH TO, UTO B
[IEPUOJ, UX Pa3BUTHUS TOJIBKO Pa3pabaThIBAINCh METOIBI IUATHOCTUKY, CXeMBI JIEYEHH U IIPOTHBOIIIUEMUIECKIE MEDHI,
OTCYTCTBOBAJIM BaKIIMHBI U HE POBO/IMJIACH MACCOBAs BAaKIIMHAIIVS HACeIeHUs1. B 9TOM CBsI3U /71 MaH/IEMUH HOBOH KOPO-
HaBUPYCHOU MH(MEKIUH IIePBHIX IBYX BOJIH XapaKTEPHO CIIOHTAHHOE Pa3BUTHE 3a00IeBaHUA.

Il e 1p. CpaBHUTeIBHOE U3y4YeHHE MOPHOTIOTHUECKUX U KIMHUYECKHX 0COOeHHOCTel HOBOY KOPDOHABUPYCHOH HHOeEK-
[IUU B 1-10 ¥ 2-10 BOJIHY SIHU/IEMUH B 2020 T.

MaTepuansl U MeTOJBbl. IIpoaHATH3UPOBAHBI IPOTOKOJIBI IATOJIOT0-aHATOMUYECKUX UCCIE0OBAHUN YMEPIINX
manuenToB B IBY3 HCO «Topojckas kiuHuueckas 6opbHuna NO 1» (HoBocuOUpCK) Bo Bpems 1-i (Mai — UI0OHB 2020 T.)
(1-s rpynma) u 2-i (OKTAOph — ekabpb 2020 T.) (2-5 rpyIa) BOJIH MaHAEMUU. B 1-10 TPyIITy BKIIOYEHBI 30 CIyYaeB, U3
HUX 14 *KeHIIHH (46.7 %) 1 16 Mmy>kunH (53.3 %), BO 2-10 — 110 HAOJIIOIEHUH, U3 HUX 43 KeHIIUHbI (39.1 %) 1 67 My:KUNH
(60.9 %). Bo Bcex ciryuasx y manueHToB 06110 noaTBepkAeHo Hammure PHK Bupyca SARS-CoV-2 mertozowm ITIP B Ha30-
(apuHrea IpHBIX Ma3Kax.

PesyanbTaTbl. HoByio kopoHaBupychHyw nHbekiuo (U07.1) Kak 0CHOBHOe 3ab0JieBaHUE U B 1-10, K BO 2-10 BOJIHY
perucrpupoBaiu B 6osiee uem 66 % HabmroneHni. Cpeut KOMOPOUAHON maToI0TuH 1peobiazanu 3a60IeBaHUs OPTaHOB
KpOBOOOpAIIeH s, S9HIOKPUHHBIX OPraHOB (IIPek/ie BCEro CaxapHbIN AuabeT U OKUPEHUE), TOUEeK U MOUEBBIBOMSIINX
myTel, B OCHOBHOM XpoHu4eckuil nuenoHnedpur. COVID-ITHEBMOHUSA HOCHJIA IPENMYIIECTBEHHO JBYCTOPOHHUH ITOJIH-
cerMeHTapHBIN CepO3HO-reMOpparudeckuii XxapakTep, OJ{HAKO B 1-10 BOJIHY IIaHAE€MUH YacTOTa CyOTOTAIBHBIX U CEPO3HO-
THOWHBIX THEBMOHUM ObLIa OOJIBIIEl, UeM Y MalleHTOB, TOCIIUTATU3UPOBAHHBIX BO 2-10 BOJIHY. Tuddy3Hoe abBeossip-
HOE TIOBPEJK/IEHHE JIETKHX B 1-10 BOJHY 3TIUEMUN XapaKTePU30BaIOCh ITpeobiiajaHieM paHHeH (KkccyiaTuBHOM) daskl,
B OTJINYHE OT 2-U BOJIHBI, IJIsI KOTOPOH OBLIO XapaKTepHO NpeobJiaiaHre y MalUeHTOB MOo3/{HeN (TPOAYKTHUBHOM) (asbl.
Cpezy THCTOJIOTHYECKUX IIPU3HAKOB B JIETKUX Y AIMEHTOB 1-H BOJIHBI IPe00J1a/1aIi IPU3HAKH YKCCYAATUBHOTO BOCIIase-
HUA ¥ TeMOPParunvecKux pacCTpOUCTB (HEHTPOMIIBI B aIbBeosIaX, HHGAPKTHI, 00yCI0BIEHHbIE TPOMO030M U TPOMO03M-
60JIMel JIETOUHBIX apTEPH, HAJTUIHNEM 'HAJIMHOBBIX MeMOpaH). Bo 2-10 BOJIHY B JIETKHX Yallle BCTPEUAJINCH IPU3HAKH
IIPOAYKTHBHOTIO BocaneHus (mpeobsiaianre Makpodaros B ajIbBeosIax, OPraHU3yIomasacsa MHeBMOHUA (THeBMOGUOPO3),
IJTIOCKOKJIETOYHAS METAIIA3Hs).

3aknodeHUe. Pa3auunsa TeueHNUs HOBOM KOPOHABUPYCHOU MH(MEKIINY B 1-10 U 2-10 BOJIHY SIIUJEMUH 2020 T. Kaca-
JIUCH TIPEXK/IEe BCETO YACTOTHI U CTPYKTYPhI KOMOPOUIHOMN MTATOJIOTUH U YPOBHSA MOJUMOPOUIHOCTH, KOTOPbIE OBLIN BBIIIIE
y IaIEeHTOB, 3a00JIEBIINX BO 2-10 BOJIHY. TsKeCTh MOPA’KEeHNUs JIETKUX Y IAI[UEHTOB 2-H BOJIHBI ObLIA BEIPDAJKEHA B MEHb-
el cTelleHU: peXke BCTPEUYAINCh CyOTOTalbHBIE IByCTODOHHUE ITHEBMOHUH, O0Jiee 4acTO — HUIKHEZ0JIEBbIe CEPO3HO-
rHOVHBbIe THeBMOHUH. [{rbdy3HOe anbBe0sIPHOE MTOBPEKEHIE JIETKUX B 1-10 BOJIHY SIIHIEMUH XapaKTepHU30BaJIOCh ITpe-
obJiajjlanrieM paHHel (Kccy1aTUBHOM) Ga3bl, B OTJIMYHE OT 2-H BOJIHBI, JJIs1 KOTOPOH OBLIO XapaKTepHO MpeobiaaHue y
MMaI[HEHTOB MO3/IHeH (MPOAYKTUBHOM) (Dasbl.

Kmouesste cnroga: COVID-19, ayrorcus, maTojorudeckas aHaTOMUsI, THEBMOHUA, AU Py3HOE ATbBEOISIPHOE TTOBPEXK-
JIeHUE JIETKUX.
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Ha O.H., Urasakosa M.C., Konummu K.A., CensxoBa M.C., Kucesnesa T.B., Ocanko E.B. Mopdosioruueckas xapakrepu-
CTHKa KOPOHABUPYCHOHN MHMEKIUU epBOi 1 BTOpoi BosH mangemun // Journal of Siberian Medical Sciences. 2021.
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Morphological characteristic of coronavirus infection
of the first and second waves of the pandemic

A.P. Nadeev', D.V. Morozov?, M.A. Travin', K.A. Nizovtsev', K.N. Marzan?, O.N. Slobodinaz,
M.S. Ignyakova?, K.A. Koshlich', M.S. Selyakova*2, T.V. Kiseleva', E.V. Ovsyanko*

'Novosibirsk State Medical University
2City Clinical Hospital No. 1 (Novosibirsk)

ABSTRACT

Introduction. A peculiarity of the first two waves of the epidemic of a novel coronavirus infection was that during
their development only diagnostic methods, treatment regimens and anti-epidemic measures were only being developed,
there were no vaccines and no mass vaccination was carried out. In this regard, the pandemic of the novel coronavirus
infection of the first two waves is characterized by spontaneous progression of the disease.

Aim of the research. Comparative study of morphological and clinical features of the novel coronavirus infec-
tion in the 1st and 2nd waves of the pandemic in 2020.

Materials and methods. The autopsy protocols of deceased patients at the City Clinical Hospital No. 1 (Novo-
sibirsk) during the 1st (May — June 2020) (1st group) and 2nd (October — December 2020) (2nd group) waves of the
epidemic were analyzed. The 1st group included 30 cases, that is 14 women (46.7%) and 16 men (53.3%), in the 2nd —
110 cases, of which 43 were women (39.1%) and 67 — men (60.9%). In all cases, the presence of SARS-CoV-2 RNA in naso-
pharyngeal swabs from the patients was confirmed by polymerase chain reaction.

Results. The novel coronavirus infection (coronavirus disease 2019 (COVID-19), ICD-10 code: U07.1) as the principal
diagnosis in both the 1st and 2nd waves was recorded in more than 66% of observations. Among the comorbidities, the
circulatory and endocrine disorders (primarily diabetes mellitus and obesity), kidneys and urinary tract diseases, mainly
chronic pyelonephritis, prevailed. The COVID-19 pneumonia was predominantly bilateral polysegmental serohemorrhagic
in nature, however, in the 1st wave of the pandemic, the frequency of subtotal and seropurulent pneumonias was higher
than in patients hospitalized during the 2nd wave. Diffuse alveolar damage in the 1st wave of the epidemic was character-
ized by the predominance of the early (exudative) phase of inflammation, in contrast to the 2nd wave, which was character-
ized by the predominance of the late (productive) phase in patients. Histologically, in patients of the 1st wave, the signs of
exudative inflammation and hemorrhagic phenomena (with neutrophils and hyaline membranes in the alveoli, infarctions
caused by thrombosis and pulmonary thromboembolism) prevailed. In the 2nd wave, signs of productive inflammation
were more common in the lungs (predominance of macrophages in the alveoli, organizing pneumonia (pneumofibrosis),
squamous cell metaplasia).

Conclusion. The differences in the course of the novel coronavirus infection in the 1st and 2nd waves of the 2020
epidemic concerned primarily the frequency and structure of comorbidities and the level of polymorbidity, which were
higher in patients during the 2nd wave. The severity of lung damage in patients of the 2nd wave was less pronounced: sub-
total bilateral pneumonias were less common, lower lobe seropurulent pneumonias were more common. Diffuse alveolar
damage in the 1st wave of the epidemic was characterized by the predominance of the early (exudative) phase, in contrast
to the 2nd wave, which was characterized by the predominance of the late, productive phase of inflammation.
Keywords: COVID-19, autopsy, pathological anatomy, pneumonia, diffuse alveolar damage.
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BBE/IEHHME

Bopwba ¢ HOBOM KOPOHABUPYCHOU MHMEKINEH B
COBPEMEHHOM MHpE CTajla OCHOBOIIOJIAraoIuM
aCIIEKTOM KaK KJIMHUYECKOU MEeTUIIMHBI, TaK U QyH-
JlAMEHTAJIbHBIX JUCIUIVIMH. 3a TepHoa 2019—
2021 IT. B MUpe 3aUKCUPOBAHO YEThIPE BOJTHBI ITaH-
JleMUH KOpOHaBHpPYycHOW mHekmuu. HecmoTps Ha
OCBEIOMJIEHHOCTD U ITPUOOpPETEHHBIH 3a BpeMs MMaH-
JeMHU KJIMHUYECKHU OIIBIT, KOJIMYECTBO 3a00JIeB-
[ITUX ¥ YMEPIIHUX OT HOBOM KOPOHABUPYCHON MH(GEK-

INTRODUCTION

The fight against a novel coronavirus infection
(coronavirus disease 2019 (COVID-2019)) in the
modern world has become a fundamental aspect of
both clinical medicine and fundamental disciplines.
During the period 2019—2021, four waves of the
coronavirus pandemic were recorded in the world.
Despite the awareness and clinical experience gained
during the pandemic, the incidence and mortality
from the novel coronavirus infection remain at a
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MY OCTAeTCs Ha JOCTATOYHO BBHICOKOM ypoBHe. Tax,
yncso 3aboseBmux B Poccuu mo AaHHBIM pecypea
«CTOIIKOPOHABUPYC.pd» 32 BeCh MEPUO] MAHAEMUN
Ha KOHEI[ CEHTAOPS 2021 I'. COCTABHIIO 7 464 708 uer.,
a KOJTMYECTBO YMEPIITUX — 205 531 YeJl.

C MoMeHTa Hayaja MaHAEMUU KOPOHABUPYCHOU
WHQEKIIUN HaKOIUIEHO JIOCTaTOUHOe KOJIMYECTBO
CBeZIEHUI KaK O caMOM BO30y/iuTesie, TaK U O MOP-
(ostornuecknx N3MEHEHUIX B PA3IMIHBIX OPraHaX
U CHCTEMAax OpraHu3Ma, OOYCJIOBJIEHHBIX JAHHOU
marosioruedi. OMHAKO C TOUKU 3PEHUST CTPYKTYPhI
HOB0JIOTUH B PaMKaXx JIJTUTEILHOTO IIEPUOIA €€ Pas-
BUTHSA, ABYX BOJH 3IINJIEMUH, KaXKJas U3 KOTOPBIX
XapaKTepPU30BaJach CBOUMU OCOOEHHOCTSAMU Teue-
HUSA 3a00JIeBaHUA, A TAKXKE BAPUATHBHOCTHIO MOP-
(osrornueckoil KApTUHBI, YPOBEHb HAYYHBIX HCCIIE-
JTOBAaHUH OCTAETCS HEAOCTATOYHBIM.

SARS-CoV-2 aenserca PHK-cozep:xamum BUpy-
com cemerictBa Coronaviridae. Bupyc npoHUKaeT B
KJIETKU 4Yepe3 PerenTop aHTHOTeH3WHIIPEBpaIaio-
mrero ¢pepmenTa 2 (ACE2), Haxosiuiics Ha MOBepX-
HOCTU KJIETOK, M PELleNITOP-CBA3BIBAIOIIETO JOMEHA
munoBoro Oeska (spike protein) BupycHoro arenra
[1—3]. Takke B mpoliecce MPOHUKHOBEHUS B KJIETKY
MpUHUMaeT  ydacThe  MeMOpaHHBIA  OeJyioK
TMPRSS2 — cepunoBas mporeasa [4, 5].

Bospiioe kosuyecTBO BUPYCHBIX yactul SARS-
CoV-2 ObUI0 00HApYKEHO B 3HJIOIJIA3MAaTHYECKOM
peTuKyaymMe anabBeosionuToB II THHA ¢ IOMOIIBIO
IIPOCBEUMBAIOIIEN  3JIEKTPOHHOU MHKPOCKOIIHH.
Kpome ToOro, merozamMu WMMYHOTHCTOXHMUU U
ruOpuAU3auu in situ O6bpLT OOHAPY?KEHBI OEJTKU U
PHK SARS-CoV-2 B snuTesny NullleBapuTeIbHOTO
TpakTa U Touykax. benok Hyksieokamncuya u PHK-
noanMepa3a SARS-CoV-2 umMmesnu MoJIoXUTETbHYIO
SKCIIPECCHIO B SIIUTEJINH IPOTOKOB U KJIETKAX ITOTO-
BBIX JKeJle3 KOXKHM, YTO YKa3bIBaeT HAa BO3MOXKHBIE
nytu nepenaun SARS-CoV-2 (KOHTaKTHBIM IIyTh).
Kpowme Toro, 661710 06HAPYKEHO, UTO KJIETKH SHJIO-
KPUHHBIX JKeyie3 (IapalluTOBU/HBIE JKeJIe3bl U
runodus, KJIETKU KOPbI HAATIOUYEYHUKOB, Iapue-
TaJIbHBIE KJIETKU JKEJIyAKA) U K30KPUHHBIX JKeJie3
(moToBBIe 3KeJie3bl KOJKH, Tpaxes U ee JKeJie3bl, ally-
HapHbIE KJIETKH [TO/IXKeJTy/TOUHOM JKeIe3bl) DKCIpec-
cupyrot SARS-CoV-2 [2].

Jlerkuie ABJIAIOTCS OCHOBHBIM OpPraHOM-MU-
mrenbio 11t COVID-19, mpudeM y marieHToB HabJTi0-
JTAI0TCSI CUMIITOMBI, BAPBUPYIOIIHE OT JIETKHUX TPUII-
MOIT0J00HBIX CHMIITOMOB /10 QyJIbMUHAHTHOU ITHEB-
MOHUM W TOTEHI[HAJIBHO CMEpPTEJIBLHOTO pecrupa-
TOPHOTO INCTPeCC-CHHApPOMA [6, 7].

B pazButnu atunnyHou mHeBMOHUU pu COVID-
19 BBIJIEJIAIOT ABE CTaAnu quddy3HOrO aabBeOJIsp-
HOTO TIOBPEXXEHUS: PAaHHIO (710 7—8 JaHel) aKecy-

fairly high level. So, according to the stopcoronavi-
rus.rf the number of cases in Russia for the entire
period of the pandemic by the end of September
2021 was 7 464 708 people, and the number of the
deceased was 205 531 people.

Since the beginning of the coronavirus pandemic,
a sufficient amount of information has been accumu-
lated both concerning the pathogen itself and mor-
phological changes in various organs and body sys-
tems caused by this pathology. However, from the
nosology structure point of view, within a long period
of its development, and the two waves of the pan-
demic, each characterized by its own features of the
course of the disease, as well as by variability of the
morphological picture, the achieved level of scientific
research remains insufficient.

SARS-CoV-2 is an RNA virus of the Coronaviri-
dae family. The virus penetrates the cell through
the angiotensin converting enzyme 2 (ACE2) recep-
tor located on the cell surface, and the spike pro-
tein receptor-binding domain of the viral agent
[1—3]. Also, the transmembrane serine protease
TMPRSS2 participates in the process of its entry
into the cell [4, 5].

A large number of SARS-CoV-2 particles were
detected in the endoplasmic reticulum of type II
alveolocytes using transmission electron micros-
copy. In addition, SARS-CoV-2 proteins and RNA
were detected by immunohistochemistry and in situ
hybridization in the epithelium of the digestive tract
and kidneys. The nucleocapsid protein and RNA
polymerase of SARS-CoV-2 had positive expression
in the epithelium of the ducts and cells of the sweat
glands of the skin, which indicates possible SARS-
CoV-2 transmission (contact routes). In addition, it
was found that the cells of the endocrine glands
(parathyroid glands and pituitary gland, adrenal cor-
tex cells, parietal cells of the stomach) and the exo-
crine glands (sweat glands of the skin, trachea and its
glands, acinar cells of the pancreas) express SARS-
CoV-2[2].

The lungs are the main target for COVID-19, and
patients have symptoms varying from mild flu-like
conditions to fulminant pneumonia and potentially
fatal respiratory distress syndrome [6, 7].

In the development of atypical pneumonia in
COVID-19, two stages of diffuse alveolar damage are
distinguished: early (up to 7—8 days), exudative and
late (from 8 days to a month), productive. The early,
exudative stage is characterized by changes associ-
ated with cytopathic action of the virus; circulatory
disorders caused by the viral damage to endothelio-
cytes; inflammatory changes — perivascular and
peribronchial lymphoplasmocytic and macrophage
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JIATUBHYIO U TIO3/THION0 (OT 8 JIHEH U /10 MecsI1ia) mpo-
JNYKTUBHYWO. [[J11 paHHEW SKCCYJaTMBHOW CTaJINU
XapaKTepPHbI U3MeHeHUs1, 00YCIIOBJIEHHbIE: IIUTOMA-
TUYECKHUM JIEHCTBUEM BUPYCa; PACCTPONCTBAMU KPO-
BoOOpaIeHusl, CBA3aHHBIMU C IOBPEK/IEHIEM BUPY-
caMU 9H/IOTEJIMOINTOB; BOCTIAIUTEIbHBIMU U3MeEHe-
HUSIMHU — IE€PUBACKYJIIPHAS U NTePUOPOHXHUATbHAS
AUM@OIIa3MOKIeTOYHass U MakpodarayibHas
MHGWIBTPALIMSA, & TaKXKe WHQOIBTPAUI MeXKab-
BEOJIAPHBIX Ieperoposiok [6, 8]. i mosgHen
(8—14 mHe# u Gosee) MPOAYKTUBHOU CTaAuU JTHQ-
(y3HOrO ayIbBEOJIIPHOTO TOBPEKIEHUS JIETKUX
XapaKTepPHbI IOCJIEA0BATebHOE (POPMUPOBAHUE U
pasButne ¢ubPo3a, CBA3AHHOTO B TOM YHCJIE C JIJTH-
TeJILHBIM HaxoskJieHrueM narueHToB ¢ COVID-19 Ha
VIBJI, ctuBHBIE TIOJI 06JIMTEpUPYIONIEro OPOHXUO-
JINTa ¥ OpPTaHU3YIoleiics MHEBMOHUN WJIN YIACTKU
prixsioro ¢ubposa ¢ IeIeBUHBIMUA CTPYKTYPaMU,
BBICTJIAHHBIMU METAIIACTHYECKUM IUIOCKUM JIUTE-
smeM. IIpu 5TOM BOCHAIUTETBHBIN MIPOIECC MOKET
MIPOJIOJIKATHCS, UTO CO3/IAET B JIETKUX « MO3AUTHYIO»
KapTHHY: OOHApY>KHBAIOTCS BBIPAKEHHOE WHTEP-
CTHITHAJIBHOE BOCIAJIEHNUE C YTOJIIEHNEM U OTEKOM
MEKTbBEOJISIPHBIX TIEPETOPO/IOK, OTEKOM M MUKCO-
MAaTO30M TIEPUBACKYJISIDHOM CTPOMBI; HEPEIKO
HMeeT MECTO IIPOrPecCHPOBAHNE MUKPOAHTHOTIATHH
1 TpoMbO03a MUKPOIUPKYJIATOPHOTO PyCJsia, BETBEH
JIETOYHBIX aPTEpUH U BEH Pa3HOTo Katubpa [4, 6, 9].

Bo BHyTpeHHUX OpraHax U3MeHEeHUs IIPX HOBOH
KOPOHABUPYCHOH HMHQEKIINHU C COOTBETCTBYIOIMHU
KJIUHUYECKUMU IPOSIBJIEHUSIMHU II03BOJIAIOT TOBO-
puth 0 «Mackax» COVID-19 (cepaeuHOM, MO3TOBOH,
KUIIIEYHOM, II0YEYHOH, MEeYeHOYHOH, auabernde-
CKOH, TpoMO03MO0IHIecKOH (ITpu TpoMO03IMO0IHH
JIETOYHOU apTepHH), CENTUUECKOH (TP OTCYTCTBUU
0aKTEPUAIIPHOTO WM MUKOTHUYECKOTO CeIlCuca),
MHKDPOQHTHOIIATHYECKOU (C CHCTEMHON MUKPOAHTH-
omnaTtuen), KoKHOH [6, 10—12]) wiu, yIuThIBasi, 4TO
BUpPYCHbIE YAaCTHUIIBI U OeJIKM ObLIU BBIABIEHBI B
KJIETKaX MHOTHUX OPTaHOB U TKaHEH, CBU/IETETBCTBO-
BaTh O TeHEPAIIN30BAHHOM XapakTepe NHQPEKINOH-
HOTO 3a00JieBaHUS U, BO3MOXKHO, €€ KJIMHHKO-
Mopdosioruyeckux Gopmax.

OcobeHHOCTHI0 TIEPBBIX JIBYX BOJH SIBWJIOCH TO,
YTO B IIEPUOJ, UX PA3BUTHUS TOJIHKO pa3pabaThIBAINCh
METO/Ibl IMATHOCTUKU, CXEMBI JIEUeHHsI U ITPOTUBO-
SIIUJIEMUYECKHe MePH! B OTHOIIIEHNN KOPOHABUPYC-
HOH MH(EKIINU, OTCYTCTBOBAIN BAKI[UHbBI U HE TIPO-
BOJIIACH MAcCOBasl BAaKI[MHAINS HACeJIeHH. B aToit
CBABU IS TIAH/EMHUU HOBOM KODPOHABUPYCHOU
MHQEKITNHU TEPBBIX IBYX BOJIH XapaKTEPHO CIIOHTaH-
HOe pasBuTHe 3abosneBaHus. Kpome Toro, ocraTod-
Hble TMpPOsABJIEHUs TMocyie nepeHeceHHOH COVID-
UHQEKITUN COXPAHSIOTCA B TeUeHUE JJITUTEIBHOTO

infiltration, as well as infiltration of the interalveolar
septa [6, 8]. The late (8—14 days or more), produc-
tive stage of diffuse alveolar damage is characterized
by the consistent formation and development of
fibrosis associated, among other things, with pro-
longed invasive mechanical ventilation in patients
with COVID-19, coalesced fields of bronchiolitis
obliterans and organizing pneumonia, or areas of
loose fibrous tissue with slit-like structures lined
with metaplastic squamous epithelium.

At the same time, the inflammatory process can
continue, which creates a “mosaic” picture in the
lungs with the pronounced interstitial inflammation
with thickening and edema of the interalveolar septa,
edema and myxomatous degeneration of the perivas-
cular stroma; often with the progression of microan-
giopathy and thrombosis of the microcirculatory
bed, branches of the pulmonary arteries and veins of
different caliber [4, 6, 9].

As for visceral organs, the changes in the novel
coronavirus infection with the corresponding clinical
manifestations allow us to talk about COVID-19
“masks” (cardiac, cerebral, intestinal, renal, hepatic,
diabetic, thromboembolic (in pulmonary embolism),
septic (in the absence of bacterial or mycotic sepsis),
microangiopathic (with systemic microangiopathy),
cutaneous [6, 10—12]) or, given that viral particles
and proteins were detected in the cells of many
organs and tissues, indicate the generalized charac-
ter and, possibly, clinical and morphological forms of
the infectious disease.

The peculiarity of the first two waves was that
during their development, diagnostic methods, treat-
ment regimens and anti-epidemic measures against
coronavirus infection were only being developed,
there were no vaccines and mass vaccination. In this
regard, the pandemic of the novel coronavirus infec-
tion of the first two waves is characterized by sponta-
neous development of the disease. In addition, resid-
ual manifestations after COVID-19 infection persist
for a long time (post-COVID-19 syndrome) and can
affect the clinical picture and morphological changes
during repeated infection, or favor the development
of comorbid disease.

At the same time, the results of autopsy of
deceased patients with the novel coronavirus infec-
tion are still few, which makes it difficult to study the
pathogenesis, therapeutic tactics and preventive
measures of this disease [13, 14].

AIM OF THE RESEARCH

Comparative study of morphological and clinical
features of the novel coronavirus infection in the 1st
and 2nd waves of the pandemic in 2020.
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BpeMeHH («IIOCTKOBUIHBIA CHHAPOM») U MOTYT BJIU-
ATh Ha KIMHUYECKYI0 KapTUHY U MOP(OJIOTHYECKe
W3MEHEHUs PU MOBTOPHOM WHQHUIUPOBAHUU WU
Ha Pa3BUTHE KOMOPOUIHBIX COCTOSHU.

Bmecte ¢ TeM pe3ysibTaThl IATOJIOT0-aHATOMUYE-
CKOTO MICCJIEIOBAHUS YMEPIITUX GOTBHBIX IIPU HOBOH
KOPOHABHUPYCHOH MHQEKIINN OCTAIOTCA 0 CUX IIOD
HEMHOTOUYUCJIEHHBIMH, UYTO 3aTPyJHSET H3yUYeHHe
rmaToreHesa, JieueOHOU TaKTUKU M Mep MpoduIaK-
THKHU 3TOr0 3a0osieBanuu [13, 14].

IOEJb NCC/IEJOBAHUA

CpaBHUTE/IPHOE U3y4YeHHE MOP(HOJIOTHUECKUX U
KJIMHUYECKUX 0COOEHHOCTEH HOBOH KOPOHABUPYCHOM
UHQEKITUH B 1-10 U 2-10 BOJIHY [TAHAEMUU B 2020 T.

MATEPUAJIBI 1 METO/IbI

Hamu mnpoaHaiu3upoBaHbl 140 IPOTOKOJIOB
MMaTOJIOTO-aHATOMUYECKHUX HCCIIEIOBAHUNA YMEPIIIHX
nanueHToB B 'BY3 HCO «T'opoackas kiMHUYecKas
6ospHuIa NO 1» (r. HoBocMOUpPCK) BO BpeMs 1-i
(Ma#t — uoHb 2020 T.) (1-5 Tpy1IIa) U 2-1 (OKTAOPH —
Jlekabpb 2020 T.) (2-1 rpymnma) BOJIH MMaHJEMHU.
B 1-10 rpyIIITy BKJIIOUEHBI 30 CIy4YaeB, U3 HUX 14 *KeH-
uH (46.7 %) u 16 mykuuH (53.3 %). Bo 2-10 rpynmy
BOIIJIM 110 HAOJJIOMEHWN, M3 HUX 43 >KEHIIUHBI
(39.1 %) u 67 myxuwnH (60.9 %). Bo Bcex cayuyasx y
ManueHToB ObLIO TMOATBep:KAeHo Hamumuue PHK
Bupyca SARS-CoV-2 metonom I111P B Ha3odapunre-
aJIbHBIX Ma3Kax [2, 6].

YcraHaBIMBAIM CPETHUN BO3pacT TMAIlMEHTOB,
KOJIMYECTBO KOWKO-ZTHEH, MPOBEIEHHBIX B CTAI[HO-
Hape, BpeMs HaxoxkaeHus Ha UBJI (cyTok), JaHHbIE
KoimpoBaHusA (HOBasg KOpPOHABUpPyCHas WHOEKIUs
KaK OCHOBHOE, COIIYTCTBYIOIllee 3a00JIEBaHUS WJIN
KOMOPOU/THOE COCTOSIHUE), HO30JIOTUUECKYIO CTPYK-
Typy KOMOPOHWAHOW MATOJIOTMH. AHAJIU3UPOBATIU
pe3ysIbTaThl MOP(OJIOTHUECKOTO MAKPO- U MHKPO-
CKOIIMYECKOT0 KCCJIEAOBAHUS JIETKUX, OTAEIbHO —
THUCTOJIOTHYECKHE TpU3Haku Auddy3HOrO aabBeo-
JIAPHOTO TOBPEXK/EHUA U THEBMOHUU, XapaKTeP U
JIOKJIM3AIAIO THEBMOHUH, YACTOTY U BHJIBI OCJIOK-
HEHHUH I[pPU KOPOHABUPYCHON nHbeknuu. Paccum-
THIBAJIA TTOJTUMOPOUHOCTD, T.€. CpPegHee KOauue-
CTBO 3a00JIeBaHUH, NPHUXOJUBIINXCA HA OJHOTO
nanuenTta (M + m).

PE3YJIBTATBI 1 OBCY2K/IEHUE

Bospact nanmeHTOB U3 1-U I'PYHIBL Y JKEHIUH
COCTaBUJI 70.4 + 2.74 TO/1a, Y My:KYUH — 64.9 + 4.71
roJia; BO 2-H IpyIIIe y JKeHIIUH — 74.7 + 1.75 TOJa, ¥
MYX4UH — 69.4 + 1.61 roja. Takum ob6pasom, cpes-
HUU BO3PACT NAIIEHTOB y KEHIIIH U MY>KIHH CPAB-
HHUBAEMBIX TPYIII HE PA3IHYAIICA.

MATERIALS AND METHODS

We analyzed 140 autopsy protocols of deceased
patients at the City Clinical Hospital No. 1 (Novosi-
birsk) during the 1st (May — June 2020) (1st group)
and 2nd (October — December 2020) (2nd group)
waves of the pandemic. Group 1 included 30 cases,
i.e. 14 women (46.7%) and 16 men (53.3%). The 2nd
group included 110 observations, of which 43 were
women (39.1%) and 67 were men (60.9%). In all
cases, the presence of SARS-CoV-2 virus RNA in
nasopharyngeal swabs was confirmed by polymerase
chain reaction [2, 6].

The mean age of patients, the number of inpatient
days, the time spent on a ventilator (days), the cod-
ing data (novel coronavirus infection as the princi-
pal, concomitant disease or comorbid condition), the
nosological structure of comorbid diseases were
established. We analyzed the results of morphologi-
cal macro- and microscopic examination of the lungs,
separately, histological signs of diffuse alveolar dam-
age and pneumonia, the nature and localization of
pneumonia, the frequency and types of complica-
tions in coronavirus infection. The polymorbidity
was estimated, i.e. the mean number of diseases per
patient (M + m).

RESULTS AND DISCUSSION

The age of patients in group 1 was 70.4 + 2.74
years for women, and 64.9 + 4.71 years for men; in
group 2 — 74.7 + 1.75 and 69.4 + 1.61 years respec-
tively. Thus, the mean age of patients in women and
men of the compared groups did not differ.

The number of bed days by gender had differ-
ences in group 1: women had more bed days
(16.14 + 2.22) compared to men (9.75 = 2.52); in
group 2, the number of bed days in women
(13.27 + 1.44) and men (12.31 + 1.01), as well as in
comparison with those of group 1, did not differ.

In group 1 66.7% (n = 20) of patients were put on
a ventilator, 20% (n = 22) in group 2, which indi-
cated a more frequent transfer of patients on
mechanical ventilation during the 1st wave of the
pandemic, possibly due to their more severe condi-
tion.

The novel coronavirus infection (ICD-10 code:
Uo07.1) was registered as the principal diagnosis in
20 people (66.7%) in group 1, and 78 people (70.9%)
in group 2; as a comorbid condition (concomitant,
competetive and pre-existing diseases) in group 1 in
6 cases (20%), in group 2 — in 28 cases (25.5%); as a
comorbid disease (SARS-CoV-2 infection, without
pneumonias) in group 1 it occurred in 4 cases
(13.3%), and in group 2 in 4 cases (3.64%) as well.
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KosruecTBO MpOBEIEHHBIX B CTAIIIOHAPE KOHKO-
JTHel 110 TeHZIEPHOMY IIPU3HAKY UMEeJIO Pa3jindue B
1-U Tpymme: »KEHIIUHBI IPOBeJH OOJIbIlle KOWKO-
nHel (16.14 + 2.22 ¢yT) B CpPaBHEHUU C MY>KUYNHAMU
(9.75 + 2.52 ¢cyT), BO 2-# rpyIIIe KOJUIECTBO IIPOBE-
JIEHHBIX KOUKO-THEN y JKEeHIUH (13.27 + 1.44 CyT) U
MY>KYHH (12.31 £ 1.01 CyTOK), a TAK?K€ B CDAaBHEHUH C
1-# TPYIIION HE Pa3INYaIOCh.

Ha VBJI B 1-1 rpy1ie HaxoquIuch 66.7 % (n = 20)
MaIieHTOoB, BO 2-U rpymie — 20 % (n = 22), 4To CBU-
JIETETHCTBOBAJIO O O0JIee YacTOM IIepeBO/ie HaleH-
ToB Ha VIBJI BO Bpems 1-i BOJIHBI ITaHJIEMUH, BO3-
MOKHO, B CBA3H C UX 0O0JI€€ TSIKEIJIBIM COCTOSTHHEM.

HoBas xoponaBupycHass wuHbekus (kKox 10
MKB-10 — U07.1) KaK 0OCHOBHOE 3a007IeBaHIE 3aperi-
CTpUpOBaHay 20 4eJl. (66.7 %) B 1-# rpytie n y 78 4eJr.
(70.9 %) — BO 2-1 TpyIIIIE; KAK KOMOPOHUTHOE COCTOSI-
Hue (coueTaHHOe, KOHKypHUpYyolee U (OHOBOE 3a00-
JIeBaHUsA) B 1-U TpyIie — B 6 ciydasx (20 %), Bo 2-U
rpyrie — B 28 crydasx (25.5 %); Kak COITYyTCTBYIOIIEE
3aboneBanve (uHUIEpoBaHue BUpycoM SARS-
CoV-2, 6e3 pa3BUTHUs THEBMOHUH) B 1-U TPYIIIIE BCTpe-
JaJIoch B 4 cirydasx (13.3 %) ¥ Bo 2-U IPyTIIE TAaKXKe B
4 cayuasx (3.64 %). Takum obGpaszoM, KOAHUPOBaHHUE
HOBOH KOPOHABUPYCHOU HHGMEKINHU KAK OCHOBHOTO
3a00s1eBaHUSA ¥ KOMOPOUIHOTO COCTOSTHHUS B 1-10 U 2-10
BOJIHY TIPAKTUYECKU HE Pa3INYaIoch, C HE3HAYNUTEIb-
HBIM TPeoOJIaJJaHUEM €ro PErucTpanuy KaK OCHOB-
Horo 3abosieBannsa. B ucciaenoBanuu C. Edler et al.,
OCHOBAaHHOM Ha pe3yJIbTaTax I1aTOJIOTO-aHATOMUYE-
CKOTO WCCTIETOBAHMA 80 yMEpPIIUX OT KOPOHABUPYC-
HOH MH(EKIUH, MTOCTIEAHAS KaKk OCHOBHOE 3a00J1eBa-
Hue PUKCUPOBAIOCH B 95 % cirydaes [15].

Hozomorunueckas cTpykTypa KOMOpOUAHOM aTO-
JIOTUM TIpU HOBOW KOPOHABHUPYCHOW WHQMEKIUU
mpejicTaBjeHa B Tabs. 1. Bemymed komMopOumHOMN
MMaTOJIOTHEN SIBUJIUCH 3a00JIEBAHUSI OPTAHOB KPOBO-
obpatenusi, kotopble Brirodanu UBC, B Tom uuncie
nHGAPKTHI MHOKap/ia, TeMOPParuyecKue U UIleMu-
YecKre WHCYJIbThI, IPHUOOPETEeHHBIE TIOPOKH CEepPAIa
u np. KonwuectBo 3aboJieBaHUII OpPraHOB KpPOBO-
obpatreHus ObLI0 GOJIBIIUM B 3 pas3a y MalfueHTOB
2-# TPYIIIbI B CPABHEHUH C TAIIIEHTAMU 1-H TPYIIIIHL.
Ha BTOpOM MecTe cpenyi KOMOPOUHBIX COCTOSHUN
OKa3ayinuch 3a00JIEBAHUS JHAOKPUHHBIX OPTaHOB,
IIpEeK/Ie BCETO CaXapHBINA ANA0ET U 0:KUPEHNE, KOTO-
Ppble BCTpeuasics BO 2-H TpyIIlie B 3 pa3a yaille B cpaB-
HEeHUU ¢ 1-1 rpynnoi. Ha TpeTbe MecTe cpeivt KOMOP-
OUIHBIX COCTOSAHUNI BBHINLIA 3a00JI€eBaHUS IIOYEK U
MOUYEBBIBOJISINIUX ITyTeH, OOJIBIIYI0 YacTh M3 KOTO-
PBIX COCTAaBWJI XPOHHYECKUU mHueaoHedpHUT (B TOM
YHCJIE U B CTaUK 000CTPEHMS), TAaKKe ¢ IIpeobiaa-
HHEM 5TOH TPYNIIBI KOMOPOW/IHBIX COCTOSHHUH Y
MaIUeHToB 2-# Tpymnmbl. K ocTasbHBIM KOMOPOUI-

Thus, the coding of the novel coronavirus infection
as the principal diagnosis and the comorbid condi-
tion in the 1st and 2nd waves practically did not dif-
fer, with a slight predominance of its registration as
the principal diagnosis. In a study by C. Edler et al.,
based on the results of postmortem examination of
80 people who died from coronavirus infection, the
latter as the main disease was recorded in 95% of
cases [15].

The nosological structure of comorbidities in
the novel coronavirus infection is presented in
Table 1. The leading comorbid pathology was dis-
eases of the circulatory system, which included
coronary heart disease, among others myocardial
infarctions, hemorrhagic and ischemic strokes,
acquired valvular heart desease, etc. The number of
diseases of the circulatory system was 3 times
higher in patients of the 2nd group, than of the 1st
one. In the second place among comorbid condi-
tions were diseases of endocrine organs, primarily
diabetes mellitus and obesity, which occurred in
the 2nd group 3 times more often than in the 1st
group. Kidney and urinary tract diseases took the
third place among the comorbid conditions, most
of which were chronic pyelonephritis (including
the acute stage), also with the predominance of this
type of comorbidities in patients of group 2. The
rest comorbid conditions include malignant neo-
plasms, diseases of the respiratory system, gastro-
intestinal tract, liver and bile ducts, central ner-
vous system (CNS), diseases of hematopoietic and
lymphatic organs (leukemia, lymphoma, anemia),
infectious diseases, for which no differences were
noted between the groups. In general, for patients
of group 2, the number of comorbid conditions per
one patient was 2 times higher compared to the
same indicator in patients of group 1. The studies
of a number of authors have also shown the preva-
lence of cardiovascular system pathology (coronary
heart disease), chronic obstructive pulmonary dis-
ease, bronchial asthma among the comorbid condi-
tions [9, 11, 15].

COVID-19 pneumonia was mainly bilateral and
polysegmental: 21 cases in group 1 (70%) and
72 cases (65.5%) in group 2; subtotal pneumonia
was more often noted in group 1 — 4 cases (13.3%)
than in group 2 — 3 cases (2.7%). In the rest of
observations, the lower lobe polysegmental pneu-
monias were noted frequently: in group 1 — 5 cases
(16.7%), in group 2 — 33 cases (30%). At the same
time, the morphological picture of the lungs was
characteristic of coronavirus infection: the lungs
were solid, of cherry-red color, the surface was
smooth, shiny, and as if varnished on the section.
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Ta6uuna 1. Ho3zosornueckasi cTpykTypa KOMOPOUIHOH naTosioru (n) u mouMopouiHocTs (M + m) mpu HOBOU

KOPOHABUPYCHOH NHDeKIIH

Table 1. Nosological structure of comorbid pathology (n) and polymorbidity (M + m) in the novel coronavirus infection

KomMopGuaHbIe COCTOTHUS I'pynna 1 / Group 1 I'pynma 2 / Group 2
Comorbidities n M+m n M+m
3aboseBaHusA OPraHOB KPOBOOOpAIIEHUS 38 1.88 £+ 0.54 175 7.36 £ 2.43
Diseases of the circulatory system

3abosieBaHNsA SHAOKPUHHBIX OPTaHOB 12 1.0 + 0.63 34 2.83 +1.64
Endocrine diseases

3abosieBaHUs TIOUEK U MOYEBBIBOJISIIINX ITyTEH 17 0.77 £ 0.27 60 2.86 £ 1.92
Diseases of the kidneys and urinary tract

HNHbeknnoHHbIe 3a60/1€BaHMS 1 - 1 —
Infectious diseases

3j10kauecTBeHHbIE HOBOOOPA30BaHUS 2 0.17 £ 0.09 10 1.07 £ 0.61
Malignant neoplasms

3aboJieBaHUs IT€YEHU U KETIYEBBIBOSAIINX ITyTeH 6 — 7 —
Diseases of the liver and bile ducts

3abos1eBaHKS OPTAaHOB JIbIXaHUS 2 — 8 —
Respiratory diseases

3abosieBaHNS OPTAaHOB MHIIEBAPEHUs 10 — 3 —

Diseases of the digestive system

3abonesanus [THC o — 8 —
Diseases of the central nervous system

3aboJsieBaHMs KPOBETBOPHBIX U IMMGbATHIECKIX OPTaHOB 8 — 8 -

Diseases of hematopoietic and lymphatic organs

Ipyrue / Others 0 — 5 —

Ntoro / Total 96 0.71+£0.13 319 2.38 + 0.61

HBIM COCTOSIHHSIM OTHECEHBI 3JI0KaYeCTBEHHBIE
HOBOOOpa30BaHUA, 3a00JIeBaHMUsI OPTAHOB JIbIXaHUS,
JKEeJTIYZIOUHO-KUIIIEYHOTO TpaKTa, MeYeHu U JKeJrue-
BBIBOJISIIIUX IIyTEN, [IEHTPAJIBHOU HEPBHOU CHCTEMBI
(ITHC), 3abosieBaHMsT KDOBETBOPHBIX U IUM(paTHUe-
CKHUX OpraHoB (J1eiKo3bl, JUMGOMBI, AHEMHH),
nHGEKIHOHHbIE 3a00I€EBAHUA, TI0 KOTOPHIM Pa3jIu-
YUH MeXAy TpylIiaMu He oTMedaad. B memom ais
MaIeHTOB 2-# TPYMIbl KOJTUYECTBO KOMOPOUTHBIX
COCTOSIHMM Ha 1-TO IalyeHTa ObLIO OOJIBIINM B
2 pasza B CpaBHEHHU C aHAJIOTUYHBIM ITOKA3aTeJIEM Y
ManueHToB 1-H Tpynmbl. B ucciemoBaHusAx psiia
aBTOPOB Tak)ke IIOKA3aHO IpeobsialaHre Cpeau
KOMOPOUIHBIX COCTOSIHUM 3a00JIeBaHUM CEPAEUHO-
COCYJTUCTOH cucTeMbl (HMIleMuueckass 0OJIe3Hb
cepana), XpPOHUYECKOH OOCTPYKTHBHOU O0JIe3HHU
JIETKUX, OpOHXUAJIBHOU acTMBI [9, 11, 15].

ITo pacnpocrpanenHoctu COVID-ntHeBMOHUA
HOCHJIA [TPEUMYIIECTBEHHO ABYCTOPOHHUH ITOJIHUCET-
MeHTapHBIA XapaKkTep: 21 HabJII0/IeHUe B 1-H TPyIIIe
(70 %) u 72 Habmwomenus (65.5 %) Bo 2-i TpyIIIe;
cyOTOTaNIbHAsI TTHEBMOHHS dYallle OTMeYeHa B 1-HU
rpymne — 4 ciaydas (13.3 %), ueMm BO 2-# rpymie —
3 cay4as (2.7 %). B octasmbHBIX HAOTIOAEHUSIX OTME-
YaJIi YacThle CIydau HUKHEOJIEBBIX ITOJTUCErMEeH-

Serohemorrhagic pneumonia prevailed in both
groups: in group 1 — 20 observations (66.7%), in
group 2 — 85 (77.2%); the second most frequent was
seropurulent pneumonia — 1 observation in group 1
(0.03%), 10 observations in group 2 (9.01%). There
were also purulent, serofibrinous, desquamative
interstitial pneumonia.

The morphological picture of diffuse alveolar
damage, despite its nonspecific nature [16], had dif-
ferences in patients of the studied groups. Thus, in
group 1, the exudative phase of diffuse alveolar dam-
age was observed in 23 cases (776.7%), in group 2 — in
58 cases (52.7%); the productive phase of diffuse
alveolar damage was represented in group 1 by
6 observations (20.0%), in group 2 — by 49 observa-
tions (44.5%). A mixed (exudative and productive)
form of diffuse alveolar damage in group 1 was noted
in 1 case (3.3%), in group 2 — in 5 cases (4.5%). Thus,
the exudative phase prevailed in group 1, while, on
the contrary, the productive phase prevailed in
group 2, which is probably due to the severity and the
duration of the disease.

Microscopic examination of the lungs with dif-
fuse alveolar damage in the exudative phase
revealed: congestion of the interalveolar septal cap-
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TApHBIX ITHEBMOHUU: B 1-U TpylIe — 5 CIydaeB
(16.7 %), Bo 2-#1 Tpynme — 33 caydas (30 %). Ilpu
3TOM MOpQOJIOTHYeCcKas KapTUHA JIETKUX ObL1a
XapaKTEPHOU s KOPOHABUPYCHON MH(MEKITNU: JIET-
KHe IUVIOTHBIE, BUIITHEBOTO I[BETA, HAa pa3pese MOBEPX-
HOCTb IVIaj{Kasi, OJIecTsIIas, JaKOBOro Buaa. B obenx
rpynmnax mnpeobsazasa cepo3HO-TeMOpparnyecKkas
MHEBMOHUS: B 1-H rpynme — 20 HaOJII0qeHnH
(66.7 %), BO 2-11 Tpy1ie — 85 HabOAeHUH (77.2 %);
BTOPOM 110 YacToTe Oblla cCEpO3HO-THOMHASA ITHEBMO-
HUSI — B 1-# Tpymnme 1 Habsoenne (0.03 %), Bo 2-i
rpynne — 10 Habmogenui (9.01 %). Berpeuanucs
TaKXKe THOMHAa, cepo3HO-(pUOPHUHO3HAA,
MHTEPCTUITUAJIbHO-/IECKBAMATUBHAsI THEBMOHHUS.
Mopdonornueckasn kaptuHa 1uddy3HOTro ajabBe-
OJIIPHOTO IIOBPEKJIEHUs JIETKUX, HECMOTPS Ha ee
HecTeluPUIHBIA XapakTep [16], umesna pasauuus y
MMaIEHTOB UCCJIeAyeMbIX rpynm. Tak, B 1-i rpymie
sKccyzatuBHasa ¢asza auddy3HOTO aabBEOJIIPHOTO
MOBPEK/IEHUsT JIETKUX HaAOJII0/Iayiach B 23 CIIydasx
(76.7 %), BO 2-Ui rpynme — B 58 HaOJIIO/IEHUAX
(52.7 %); mpoxykTuBHasA daza nudGy3HOro aITHBEO-
JIIPHOTO TIOBPEXKEHUs MIPEICTABIEHA B 1-H TpyIIIe
6 HabmomeHusMu (20.0 %), BO 2-W rpymmne —
49 HabmoeHuAMY (44.5 %). CmemanHas (kccyaa-
TUBHO-TIPOAYKTUBHAsA) popma auddy3HOTo abBeo-
JIIPHOTO TIOBPEXJEHUSA B 1-U rpymnmne Oblaa BBIAB-
JieHa B 1 cydae (3.3 %), BO 2-H rpyIIie — B 5 cIydasx
(4.5 %) (Tabma. 2). Takum 006pa3oM, y TAIIMEHTOB 1-i
rpynnsl mpeobiazjaya dKccyAaTuBHAsg dasa, B TO
BpeMs KaK y HallEHTOB 2-H IPyMIIbI, HA000POT, IIPo-
IyKTUBHAsA $aza, YTo 00yCIIOBIIEHO, BEPOSITHO, TsKe-
CTBIO COCTOSTHUSA U JIJTUTEILHOCTBIO 3200JIEBAHUA.
IIpy MUKPOCKOIITYECKOM HCC/IEJIOBAHUU JIETKUX
npu auddy3HOM ajrbBeOJISIPHOM TOBPEXKIAEHUH B
9KCCYZATUBHYIO a3y BBIABIEHO: IIOJIHOKPOBHUE
KaIWIAPOB MEXKAIBBEOJAPHBIX IIEPETOPOJIOK U
COCY/IOB MHTEPCTUIUSI, YTOJIIIEHNE MEeKaIbBEOJIsIP-
HBIX CeNT 3a cueT WUHOUIbTpauu JUMQOIUTAMY,
Makpodaramu ¢ HuUTHIHeM HEUTPODUIIOB, B IIPOCBE-
TaX YacTU aJIbBEOJI — PO30Bas TOMOTEHHAs KHJI-
KOCTb C JIECKBAMIPOBAHHBIM QJIHBEOJIIPHBIM SITUTE-
JiieM, ¢ HAINYUeM CHMIUIACTOB, B YaCTU aJIbBEOJI —
HEKHOTO (PUOPUHA U HEUTPODIIBHBIX JIEHKOIUTOB

illaries and interstitial vessels; thickening of the
interalveolar septa due to infiltration with lympho-
cytes, macrophages and a number of neutrophils; in
the lumina of some alveoli — pink homogeneous
fluid with desquamated alveolar epithelium and
symplasts, in other alveoli — delicate fibrin fibers
with neutrophils (Fig. 1), blood clots in small ves-
sels. Microscopic examination of the lungs with dif-
fuse alveolar damage in the productive phase
revealed: alternation of sites of atelectasis with sites
of emphysema, foci of extensive hemorrhages, peri-
vascular and peribronchial sclerosis, desquamated
epithelium in the bronchial lumina, macrophages,
lymphocytes in the lumina of the alveoli, hyaline
membranes in part of them, pulmonary vascular
thrombosis (Fig. 2).

Histologically, in diffuse alveolar damage
(Table 3) in deceased during the 1st wave of the pan-
demic (group 1), pulmonary infarctions due to
thrombosis and pulmonary thromboembolism pre-
vailed, desquamation of mainly bronchiolar epithe-
lium, hyaline membranes formed more often in the
alveoli, neutrophils prevailed in the lumina of alve-
oli, which is consistent with the more frequent devel-
opment of the exudative phase of diffuse alveolar
damage in this category of patients and a large num-
ber of patients put on invasive mechanical ventila-
tion. In patients of group 2 (the 2nd wave of the pan-
demic), macrophages prevailed in the lumina of the
alveoli, desquamation of alveolocytes, organization
of pneumonia with the development of fibrosis, pres-
ence of erythrocytes in the alveoli, and squamous
metaplasia in them were more often noted, which
indicated the predominance of productive pulmo-
nary inflammation and pronounced hemorrhagic
disorders in COVID-19.

There were no differences in the frequency and
localization of complications in the novel coronavi-
rus infection between the groups (Table 4). The most
common complications developed were associated
with the kidneys (acute renal necrosis), liver (cen-
trolobular necrosis), brain (edema and swelling).
Lesion of the pancreas (necrosis) was detected only
in group 1 patients. Multiple organ failure syndrome

Ta6smumna 2. Crpykrypa qud@y3HOro aapBeoIsIpPHOTO MOBPEKIEHUS JIETKUX IIPU HOBOM KOPOHABUPYCHON MH(EKITUU
Table 2. Structure of diffuse alveolar damage in the novel coronavirus infection

I'pynna 1 / Group 1 I'pynmna 2 / Group 2
®a3za noBpe:kaeHusn / Phase

n % n %
AxccymatusHas / Exudative 23 76.7 58 52.7
IponykruBHas / Productive 6 20.0 49 44.5
AkceymaTuBHO-IpoayKTBHAs / Exudative and productive 1 3.3 5 4.5
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Puc. 1. luddysHoe anpBeossspHOe noBpesxeHue erkux npu COVID-19, skecynaruBHasa dasza:
B IIPOCBeTE aIbBeos (puOpPHH, TecKBaManys aJbBe0JIOIUTOB, HEUTPODUIIBI, IOJTHOKPOBHUE COCYZOB.
OKpacka reMaTOKCHJIMHOM U 903MHOM. YBeJIHUeHue (yB.) X100
Fig. 1. Diffuse alveolar damage in COVID-19, exudative phase: fibrin in the lumina of alveoli, desquamation of alveolar
epithelial cells, neutrophils, vascular congestion. Stained with hematoxylin and eosin. Magnification (magn.) x100

(puc. 1), TPOMOBI B MeJIKUX cocynax. IIpu MUKpocko-
[MMYECKOM HCCIIEIOBAHUU JIETKUX NpU uddy3sHOM
aJIbBEOJISIPHOM IIOBPEKIEHIH B TPOAYKTUBHYIO a3y
0OHapyKEHO: YepeZIOBAHNE YIACTKOB aTeJIEKTa30B C
ydJacTkamMu 5M(QHU3eMbl, 04aru OOIIMPHBIX KPOBOU3-
JIUSTHUH, TIEPUBACKYJISIPHBIA U epUOPOHXUATHHBINA
CKJIEPO3, B ITPOCBETE OPOHXOB — JI€CKBAMUPOBAHHBIH
SIUTEJINH, B IIPOCBETE aJIbBE0J — MaKpodaru, JIMM-
douuThl, B YaCcTH aJIbBEOJ] — THAJIUHOBBIE MeEM-
Opanbl, TPOMOO3 COCYZOB JIETKUX (pHC. 2).

and shock were noted only in patients of group 2,
which can be associated with the length of inpatient
period, the predominance of the late (productive)
phase of diffuse alveolar damage, viral multiple
organ lesion [17, 18]. The predominance of kidney
damage is probably due to both the direct cytotoxic
effect of SARS-CoV-2 on the epithelial cells of the
renal tubules [19], and the fact that the most com-
mon comorbid pathology in our study was kidney
disease, chronic pyelonephritis in particular.

Puc. 2. [TuddysHoe anpeossspHoe noBpexaenue jgerkux npu COVID-19, mpoayktuBHas dasa:
TMAJTMHOBbIE MEMOPAHbI, BBIPAXKEHHBIN MHEBMOGMUOPO3, IECKBAMAIUS AJIbBEOJIOIIUTOB, MAaKpOdar, TuMOOIUTHL,
TpoM603 cocyza (oKa3aHo CTpesikoil). OKpacka reMaTOKCHIMHOM U 303UHOM. YB. X100
Fig. 2. Diffuse alveolar damage in COVID-19, productive phase: hyaline membranes, pronounced pneumofibrosis,
desquamation of alveolar epithelial cells, macrophages, lymphocytes, thrombosis of the vessel (shown by the arrow).
Stained with hematoxylin and eosin. Magn. x100
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ITpu wmccneoBaHUN YaCTOTHI THCTOJIOTUYECKUX
NpU3HAKOB Tpu AUDGY3HOM  aJbBEOJIIPHOM
MOBpEXAEHUN Jierkux (Tabs. 3) y yMepImx BO
BpeMs 1-1 BOJIHBI ITaHAeMUH (1-1 rpymma) mpeobsia-
Janu WHOAPKTHI JIETKUX, 00yCI0BIeHHbIE TPOMOO-
30M u TpoMO03MOOINEeH JIETOYHBIX apTepHi,
JleCKBaMaIus IpeuMyIecTBeHHO OPOHXUOIIPHOTO
SIUTENNsA, dYaile GOPMUPOBAIUCH TUATHHOBBIE
MeMOpaHbl B ajbBeoJiaX, MpPeobJajlaii HEUTpOo-
(usTpI B IpoCcBeTe aIbBEOJI, UTO coriacyercs ¢ bosee
YacThIM Pa3BUTHEM Y 3TOH KAaTErOPUH IAI[HEeHTOB
SKCCYZAaTUBHOU (dasbl Audpdy3HOTO ATHBEOISIPHOTO
IIOBPEXKJEHUS JIETKUX U OOJBIIUM KOJIUYECTBOM
nanueHToB, HaxoauBIIuxcd Ha MBJI. ¥V nanueHTOB
2-# rpynnsl (2-51 BOJIHA MAHAEMUN) B IIPOCBETE AJTh-
Beosn Ipeobiyazjanu Makpodaru, dJaiie OTMedayTn
JIeCKBAaMAaITUIO0  aJIbBEOJIOIUTOB,  OPTaHU3AIUIO
IIHEBMOHUHU C pa3BuTHEM (pudpo3a, HAJIMINE SPU-
TPOIIUTOB B aJbBeOJIaX, IUIOCKOKJIETOYHON MeTa-
IUIa3WU B aJIbBEOJIaX, YTO CBUJIETEJICTBOBAJIO O
mpeobJialaHuy MIPOAYKTHUBHOTO BOCHAJIEHUS JIEeT-
KUX, BBIPAXKEHHBIX TeMOPpPAruyecKuxX paccTpoii-
ctBax nnpu COVID-19.

Pazsinuuii 1o yacToTe 1 OpraHHOMY pacIpesesie-
HUIO OCJIO)KHEHWUU TP HOBOW KOPOHABHUPYCHOU
VHGEKIUU MeXKIy TpynrnaMu He OTMedaioch
(Tabus1. 4). Hanbosee yacTo pa3BUBAIUCh OCJIOKHE-
HHUSA CO CTOPOHBI IOYeK (OcTphIi HEKpPOHe(DPO3),
neyeHu (1eHTPOJIOOY IApHbIE HEKPO3HI), TOJIOBHOTO

Thus, the results of the study show that the
differences in the course of the novel coronavirus
infection in the 1st and 2nd waves of the 2020
pandemic concerned primarily the frequency and
structure of comorbid pathology, which was more
often detected in patients of the 2nd wave. Dis-
eases of the circulatory system, including myocar-
dial infarctions and strokes, as well as endocrine
and kidneys diseases prevailed in the structure of
comorbidities. It is known that diabetes mellitus
and obesity, the most common disorders among
endocrinopathies, are the risk factors for the
novel coronavirus infection. At the same time, a
significant proportion of kidney diseases in the
structure of comorbid pathology should be con-
sidered a novel feature identified during our
study, which should be taken into account when
managing the COVID-19 patients. COVID-19 can
often manifest through clinical symptoms of renal
pathology, given that the virus damages the epi-
thelial cells of the renal tubules. In addition, the
severity of lung damage in patients of the 2nd
wave was less pronounced: subtotal bilateral
pneumonias were less common, and lower lobe
seropurulent pneumonias were more common.
Despite the fact that, in general, the morphologi-
cal picture of diffuse alveolar damage did not dif-
fer between the two groups, the productive phase
and the corresponding histological signs were

Ta6smuia 3. Yacrora rucTo/IOTHUECKUX IPU3HAKOB B JIEMKUX [IPY HOBOM KOPOHABUPYCHOM HHGEKIUN
Table 3. Frequency of histological signs in the lungs with novel coronavirus infection

. I'pynma 1 / Group 1 I'pynmna 2 / Group 2

IIpusHaku / Signs
n % n %

®ubpuH B asmbBeosax / Fibrin in the alveoli 6 20.0 23 20.9
WNuTtepcruninanbHoe Bocnasienue / Interstitial inflammation 23 76.7 76 69.1
WNudapxrer / Infarctions 16 53.3 48 43.6
Maxkpodaru B asibBeosiax / Macrophages in the alveoli 4 13.3 46 41.8
Mertaria3us SIUTENS AJTbBEOJT — 0.0 2 1.8
Metaplasia of the alveolar epithelium
JleckBamariys sMUTEINS aJIbBEOJ 6 20.0 64 58.2
Desquamation of the alveolar epithelium
JleckBaMariusi SMUTETHSA OGPOHXOB 22 73.3 55 50.0
Desquamation of the bronchial epithelium
Opranusyomasicsa maeBMorusA / Organizing pneumonia 16.7 48 43.6
Cuzepodaru B anbBeosiax / Siderophages in the alveoli 16.7 16 14.5
AputponuTsl B anbBeosiax / Red blood cells in the alveoli 16.7 46 41.8
Hetitpodrsl B anbBeosnax / Neutrophils in the alveoli 10 33.3 24 21.8
T'manuHoBble MeMOpaHbl / Hyaline membranes 21 70.0 51 46.4
Orek / Edema 28 93.3 92 83.6
Tpom603 cocymos / Vascular thrombosis 8 26.7 25 22.7
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Tab6iuna 4. YacTora OC/I0’KHEHUH IIPU HOBOM KOPOHABUPYCHOU MH(EKITUU
Table 4. Frequency of complications in the novel coronavirus infection

.. I'pynma 1 / Group 1 I'pynma 2 / Group 2
OcaoxxHaenus /| Complications
n % n %
B orzmenpHbIX opranax / In separate organs:
mouku / kidneys 7 23.3 28 25.5
reueHsb / liver 3 10.0 15 13.6
rOJIOBHOH Mo3r / brain 4 13.3 11 10.0
OpromuHa / peritoneum 1 3.33 1 0.9
cepane / heart 1 3.33 1 0.9
meBpa / pleura 1 3.33 3 2.7
ToHKas kumka / small intestine 0] — 2 1.8
TO/IKEJTyTOUHasI sKkesesa / pancreatic gland 4 13.3 0 0.0
CucremHusie / Systemic:
TpoMO03MOOJIHS JIETOUHOU apTEPUH 0] 0 1 1.8
pulmonary thromboembolism
TPOMOO3 COCY/IOB KOHETHOCTEMH o} 0 1 1.8
thrombosis of extremities
CHH/IPOM ITOJINOPTaHHOW HEZIOCTATOYHOCTH 0 0 3 2.7
multiple organ failure syndrome
mok / shock o) o) 4 3.63

mosra (orex u Habyxanwue). [lopakeHre TOKEITy-
JIOYHO! Keyie3bl (IIAHKPEOHEKPO3)  BBISBJIEHBI
TOJIBKO Y MTAITUEHTOB 1- rpynibl. CHHAPOM ITOJTHOP-
TaHHON HEIOCTAaTOYHOCTH K IIOKOBOE COCTOSHHE
OTMeYeHbl TOJIBKO Yy IMaIlHEHTOB 2-U TPYIIIbI, YTO
MOXKHO CBSI3aTh C JIJIUTEJIBHOCTBIO TpeObIBaHUS
MaIeHTOB B CTallHOHApPE, TPeobIalaHueM MO3THEH
(mponmyxtuBHOU) (a3bl AUDGY3HOTO ATHBEOJIAP-
HOTO TMOBPEXK/IEHUs JIETKUX, BUPYCHBIM MYJIBTHOP-
TaHHBIM ITOpakeHueM [17, 18]. [Ipeobaaganue mopa-
JKeHUA TI0YeK 00YCI0BIEHO, BEPOSITHO, KAK MIPSIMbIM
IIUTOTOKCHYECKUM JleiicTBueM Bupyca SARS-CoV-2
Ha 3IIMTEJIMOLUTEI KAHAIBIEB II0YEK [19], TaK U TeM,
uT0 HanboJsiee YacTo KOMOPOU/THOU ITaTOJIOTHEN B
HallleM WCCJIeJIOBAaHUM sBWINCh 3a00JieBaHUS
[I0YEK, B YACTHOCTHU, XPOHUYECKUH ITHeIOHEePPUT.
Takum o06pa3oMm, pe3yJbTaThl IMIPOBEIEHHOTO
HCCIeIOBAHUSA TOKA3BIBAIOT, YTO PA3JIUYUMS B T€Ue-
HUU HOBOH KOPOHABUPYCHON WH(MEKIWH B 1-10 U
2-10 BOJIHY MaHAEMUH 2020 T. KaCAJIHUCh MPEKIE
BCEr0 YacTOTHI U CTPYKTYPHI COIYTCTBYIOIIEHN 1TaTO-
JIOTHHU, KOTOpAas dYallle BBISABJISJIACH Y MAIIUEHTOB,
3ab0JIeBIIIUX BO 2-10 BOJIHY. B CTPyKType KOMOp-
OuAHON mMmaToJIOTHMU Tpeobsananu 3aboseBaHUs
CEpAIla U COCYZOB, B TOM UHCJIe WH(DAPKTHI MUO-
KapZla U WHCYJBTBHI, a Takyke 3a00JIeBaHUSI DHJIO-
KPUHHBIX OPTaHOB U MOYeK. VI3BECTHO, UTO caxap-
HBIN nabeT U OKUpeHUe, HauboJsiee pacupocTpa-
HEeHHble 3a00JIeBaHUsS Cpenu 3SHIAOKPUHOIATHH,
SABJIAIOTCS (PaKTOPAMU PUCKA JIJIsI HOBOW KOPOHABH-

more common in patients of the 2nd wave, which
may be due to the severity of the coronavirus
infection course, possible previous SARS-CoV-2
infection, and duration of the stay of patients on
mechanical ventilation.

CONCLUSION

The conducted study allows us to draw the follow-
ing conclusions:

1. The novel coronavirus infection (ICD-10 code:
U07.1) as the principal diagnosis in both the 1st and
2nd waves was recorded in more than 66% of obser-
vations. Among the comorbidities, circulatory and
endocrine diseases (primarily diabetes mellitus and
obesity) and kidney and urinary tract diseases, in
particular chronic pyelonephritis, prevailed.

2. COVID-19 pneumonia was predominantly
bilateral polysegmental and serohemorrhagic, how-
ever, in the 1st wave of the pandemic, the frequency
of subtotal seropurulent pneumonias was higher
than in patients hospitalized during the 2nd wave.

3. Diffuse alveolar damage in the 1st wave of the
epidemic was characterized by the predominance of
the early (exudative) phase, in contrast to the 2nd
wave, which was characterized by the predominance
of the late (productive) phase.

4. Among the histological signs in the lungs of
patients of the 1st wave, signs of exudative inflamma-
tion and hemorrhagic disorders (neutrophils in the
alveoli, infarctions caused by pulmonary thrombo-
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pycHoO# mHGeKuH. B TO ke BpemMs 3HAYUTETbHYIO
JTOJTI0 3a00JIeBaHUH TTOYEK B CTPYKType KOMOPOU/I-
HOU MATOJIOTHU CJIEAYET CUUTATh HOBOH OCOOEHHO-
CTBIO, BBISIBJIEHHOU B XOJI€ IMIPOBEJEHHOTO HUCCIIE0-
BaHMs, YTO HEOOXOIMMO YUHUTHIBATH IIPHU BEJIEHUH
6ospHBIX COVID-19. Hepenko COVID-19 mMosket
MaHHU(ECTUPOBATh KJIMHUYECKUMH CHMIITOMAaMHU
MMOYEeYHOH MMaTOJIOTUH, YUUTHIBAS, UTO BUPYC MOpa-
JKaeT SIUTEJHUONHThI KaHAJIbIEB IouyeKk. Kpome
TOTO, TSXKECTD OPAKEHU S JIETKHUX Y MMAIIHEHTOB 2-1
BOJIHBI ObL/Ta BhIpaskeHa B MEHbIIIEH CTEIIeHU: peke
BCTpEYaJINCh CyOTOTAJIbHBIE JIBYyCTOPOHHHE ITHEB-
MOHUH, OOJIee YacTo — HIKHENIOJIEBbIE CEPO3HO-
THOIHBIE MHEBMOHMHU. HecMoTpss Ha TO, YTO B
nesoMm Mopdosornueckas kaptuHa augdy3HOro
JTbBEOJISIDHOTO TIOBPEXK/EHUs JIETKUX HE HMeJia
pazauuuii MeKAy JAByMS TPYIIaMH, y MalieHTOB
2-11 BOJIHBI Yallle BCTPEYaIuCh TPOAYKTUBHAS (aza
U COOTBETCTBYIOIME €U THCTOJOTHYECKUE IIpH-
3HAKHU, YTO MOKET OBITh CBSI3aHO C TSXKECThIO Teue-
HUsI KOPOHABUPYCHOUW WHMEKIHHU, BO3MOKHBIM
MPEAIIECTBYIOIIAM HHQGUIUPOBAHUEM BHUPYCOM
SARS-CoV-2, muTeIbHOCTBI0 HAXOXKIEHUS MaIy-
eHToB Ha VIBJI.

ITpoBezieHHOE HCCIE/IOBAHIE [TO3BOJIAET C/IEJIATh
CJIEYIOIINE BBIBOZIBL:

1. HoByro koponaBupycHyo uHpeknuo (U07.1)
KaK OCHOBHOe 3a00JIeBaHNE U B 1-10, U BO 2-10 BOJIHY
MaH/IEMUU PETUCTPUPOBIN B Oosiee ueM 66 %
HabsroneHn. Cpe KoMOpOUTHOU TaTOJIOTHH TIpe-
o6s1atanu 3a60J1eBaHMA OPTaHOB KPOBOOOPAIIEHHUA,
SHIIOKPUHHBIX OPTaHOB (IIpeX7e BCEro CaxapHBII
JrabeT U OKUPEHUE), a TAKIKE ITOYEK U MOYEBHIBO-
JSAIIUX TyTel, B YACTHOCTH XPOHUYECKUU ITHEJIO-

HedpUT.

1. Guo Y.R., Cao Q.D., Hong Z.S. et al. The origin, trans-
mission and clinical therapies on coronavirus disease
2019 (COVID-19) outbreak — an update on the sta-
tus // Mil. Med. Res. 2020. Vol. 7 (1): 11. doi: 10.1186/
$40779-020-00240-0.

2. Besoa M.P., Herecos C.B., Aynpuenko 10.C. HoBas
kopoHaBupycHasg wuHobeknua COVID-19 // Moie-
KyJISIpHAasT TeHeTUKa, MHUKPOOHOJIOTUS U BHPYCO-
sgorusa. 2020. T. 38, N2 2. C. 51—58. doi: 1017116/
molgen20203802151.

3. Zhou P., Yang X.L., Wang X.G. et al. A pneumonia out-
break associated with a new coronavirus of probable
bat origin // Nature. 2020. Vol. 579 (7798). P. 270—
273. doi: 10.1038/s41586-020-2012-7.

4. Menter T., Haslbauer J.D., Nienhold R. et al. Postmor-
tem examination of COVID-19 patients reveals diffuse

embolism, the presence of hyaline membranes) pre-
vailed. In the 2nd wave, signs of productive inflam-
mation of the lungs were more common (the pre-
dominance of macrophages in the alveoli, organizing
pneumonia (pneumofibrosis), squamous cell meta-
plasia).

Conflict of interest. The authors declare no
conflict of interest.

2. COVID-itHeBMOHMSA HOCWJIA HOpPEeUMyIecT-
BEHHO /IBYCTOPOHHUM IOJIUCErMeHTapHbBIN CEPO3HO-
reMOpparmdecKuii XxapakTep, OAHAKO B 1-I0 BOJIHY
MMaH/eMHH YacToTa CyOTOTAJIbHBIX CEPO3HO-THOM-
HBIX THEBMOHUH ObLIa OOJIBINEN, YeM y TTAIIHEHTOB,
TOCHUTAJIN3UPOBAHHBIX BO 2-10 BOJIHY.

3. uddy3HOe aTbBEOISIPHOE TIOBPEK/EHIE JIET-
KUX B 1-10 BOJIHY IMaHAEMHUU XapaKTEPU30BAIOCH
npeobsiaJlaHueM paHHeU (9KcCymaTUBHOU) daswl, B
OTJINYUE OT 2-U BOJIHBI, JJIA KOTOPOH OBLIO Xapak-
TepHO IpeobsafaHue y MAIUeHTOB MO3AHeH (mpo-
JIYKTUBHOM) (basbl.

4. I3 yncsia TUCTOJIOTUUECKUX TPU3HAKOB B JIET-
KUX y TAIUeHTOB 1-H BOJIHBI Ipeobsafaaud Impu-
3HAK{ HKCCYIATUBHOTO BOCHAJIEHUS W TreMOpparu-
YEeCKHX PacCTPOMCTB (HEHTpOUIBI B aybBeOsax,
nHGAPKTHI, 00YCIIOBJIEHHBIE TPOMO0O30M U TPOMOO-
5MO0JIHEH JIETOYHBIX apTEPUU, HAUTHIHUEM T'HaJTHHO-
BBIX MeMOpaH). Bo 2-10 BOJIHY B JIETKUX Yallle BCTPe-
YaJINCh MPU3HAKUA MPOJYKTUBHOTO BOCIIAJIEHUS
(mpeobitamanre Makpodaros B ajibBeoJjIaX, OpraHu-
3ylolascs MHeBMOHUsA (mHeBMO(UOPO3), IIOCKO-
KJIETOYHAs MeTallIa3usi).

KoHnduKT nHTEpEeCcoB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUU KOH(JINKTA HHTEPECOB.

1. Guo Y.R., Cao Q.D., Hong Z.S. et al. (2020). The ori-
gin, transmission and clinical therapies on coronavirus
disease 2019 (COVID-19) outbreak — an update on the
status. Mil. Med. Res., 7 (1), 11. doi: 10.1186/s40779-
020-00240-0.

2. Bevova M.R., Netesov S.V., Aulchenko Yu.S. (2020).
The new coronavirus COVID-19 infection. Molecular
Genetics, Microbiology and Virology, 38, 2, 51-58.
doi: 1017116 /molgen20203802151.

3. Zhou P., Yang X.L., Wang X.G. et al. (2020). A pneu-
monia outbreak associated with a new coronavirus of
probable bat origin. Nature, 579 (7798), 270—273. doi:
10.1038/541586-020-2012-7.

4. Menter T., Haslbauer J.D., Nienhold R. et al. (2020).
Postmortem examination of COVID-19 patients reveals
diffuse alveolar damage with severe capillary conges-

64

Journal homepage: http://jsms.ngmu.ru



Nadeev A.P. et al. / Journal of Siberian Medical Sciences 4 (2021) 53—66

10.

11.

12.

13.

14.

15.

16.

17.

alveolar damage with severe capillary congestion and
variegated findings in lungs and other organs suggest-
ing vascular dysfunction // Histopathology. 2020.
Vol. 77 (2). P. 198—209. doi: 10.1111/his.14134.
Hoffmann M., Kleine-Weber H., Schroeder S. et al.
SARS-CoV-2 cell entry depends on ACE2 and TMPRSS2
and is blocked by a clinically proven protease inhibitor
// Cell. 2020. Vol. 181 (2). P. 271—280. doi: 10.1016/].
cell.2020.02.052.

IMaronoruyeckast aumaromusi COVID-19: Armac /
0.B. 3aitparesun, M.B. Camconosa, JI.M. MuxaneBa
u ap.; mox obmiei pex. O.B. 3aiipatesanna. M.: TBY
«HUHMO3MM /I3M», 2020. 140 c.

Bosmiiller H., Traxler S., Bitzer M. et al. The evolution
of pulmonary pathology in fatal COVID-19 disease:
an autopsy study with clinical correlation // Virchows
Arch. 2020. Vol. 477 (3). P. 349—-357. doi: 10.1007/
500428-020-02881-X.

Konopka K.E., Nguyen T., Jentzen J.M. et al. Diffuse
alveolar damage (DAD) resulting from coronavirus
disease 2019 infection is morphologically indistin-
guishable from other causes of DAD // Histopathology.
2020. Vol. 77 (4). P. 570—578. doi: 10.1111/his.14180.
Wichmann D., Sperhake J.P., Liitgehetmann M. et al.
Autopsy findings and venous thromboembolism in
patients with COVID-19: a prospective cohort study //
Ann. Intern. Med. 2020. Vol. 173 (4). P. 268—277. doi:
10.7326/M20-2003.

Koran E.A., KykneBa A.Jl., Bepesosckuii 10.C. u ap.
Knunuko-mopdosorudeckas xapakrepucruka SARS-
CoV-2-acconMUPOBAaHHOTO MHOKAPJIUTA, IOJTBEPIK-
nennoro HasmurieM PHK u GenkoB BUpyca B TKaHU
muokapaa // Apx. marosiorumu. 2021. T. 83, No 4.
C. 5—13. doi: 1017116/patol2021830415.

Lindner D., Fitzek A., Brauninger H. et al. Association
of cardiac infection with SARS-CoV-2 in confirmed
COVID-19 autopsy cases // JAMA Cardiol. 2020.
Vol. 5 (11). P. 1281—-1285. doi: 10.1001/jamacar-
dio.2020.3551.

Xpsauaua A.A., Crypos B.I'., HageeB A.Il., BouapoBa
B.K. JlepmaTosiornueckue IpPOSIBIEHUS IPU HOBOU
kopoHaBupycHoit wuHbeknuu COVID-19 // Tpowm-
603. T'emocras u peosiorusi. 2021. N2 2. C. 30—37. doi:
10/25555/THR.2021.2.0971.

Hanees A.Il., AnexceeB A.IO., Mopo3zos /I.B. u 1p.
KnuHuko-aHaTOMU4YecKoe  HaOJIOZleHue  TEePBOTO
JIETAJIBHOTO MCXOZ]a OT KOPOHABUPYCHON HH(MeKnuu
B HoBocubupckoii obsactu // Journal of Siberian
Medical Sciences. 2020. N2 4. C. 99—109.

Pomara C., Volti G.L., Cappello F. COVID-19 deaths:
are we sure it is pneumonia? Please, autopsy, autopsy,
autopsy! // J. Clin. Med. 2020. Vol. 9 (5): 1259. doi:
10.3390/jcm9051259.

Edler C., Schroder A.S., Aepfelbacher M. et al. Dying
with SARS-CoV-2 infection — an autopsy study of the
first consecutive 80 cases in Hamburg, Germany // Int.
J. Legal. Med. 2020. Vol. 134 (4). P. 1275-1284. doi:
10.1007/500414-020-02317-W.

Remmelink M., De Mendonca R., D’'Haene N. et al.
Unspecific post-mortem findings despite multiorgan
viral spread in COVID-19 patients // Crit. Care. 2020.
Vol. 24 (1): 495. doi: 10.1186/s13054-020-03218-5.
Ojo A.S., Balogun S.A., Williams O.T., Ojo O.S. Pul-
monary fibrosis in COVID-19 survivors: predictive fac-

10.

11.

12.

13.

14.

15.

16.

17.

tion and variegated findings in lungs and other organs
suggesting vascular dysfunction. Histopathology, 77
(2), 198-209. doi: 10.1111/his.14134.

Hoffmann M., Kleine-Weber H., Schroeder S. et al.
(2020). SARS-CoV-2 cell entry depends on ACE2 and
TMPRSS2 and is blocked by a clinically proven prote-
ase inhibitor. Cell, 181 (2), 271—280.€8. doi: 10.1016/].
cell.2020.02.052.

Zairatiants O.V., Samsonova M.V., Mikhaleva L.M.
et al. (2020). COVID-19 Pathological Anatomy: Atlas.
Moscow, 140 p. (In Russ.)

Bosmiiller H., Traxler S., Bitzer M. et al. (2020). The
evolution of pulmonary pathology in fatal COVID-19
disease: an autopsy study with clinical correlation. Vir-
chows Arch., 477 (3), 349—357. doi: 10.1007/s00428-
020-02881-X.

Konopka K.E., Nguyen T., Jentzen J.M. et al. (2020).
Diffuse alveolar damage (DAD) resulting from corona-
virus disease 2019 infection is morphologically indis-
tinguishable from other causes of DAD. Histopatho-
logy, 77 (4), 570—578. doi: 10.1111/his.14180.

. Wichmann D., Sperhake J.P., Liitgehetmann M. et

al. (2020). Autopsy findings and venous thrombo-
embolism in patients with COVID-19: a prospective
cohort study. Ann. Intern. Med., 173 (4), 268—277. doi:
10.7326/M20-2003.

Kogan E.A., Kukleva A.D., Berezovskiy Yu.S. et al.
(2021). Clinical and morphological characteristics
of SARS-CoV-2-related myocarditis proven by the
presence of viral RNA and proteins in myocardial tis-
sue. Archive of Pathology, 83, 4, 5—13. doi: 1017116/
patol2021830415.

Lindner D., Fitzek A., Brauninger H. et al. (2020).
Association of cardiac infection with SARS-CoV-2 in
confirmed COVID-19 autopsy cases. JAMA Cardiol., 5
(11), 1281-1285. doi: 10.1001/jamacardio.2020.3551.
Khryanin A.A., Sturov V.G., Nadeev A.P., Bocha-
rova V.K. (2021). Dermatological manifestations in
novel coronavirus infection COVID-19. Thrombosis,
Hemostasis and Rheology, 2, 30—37. doi: 10/25555/
THR.2021.2.0971.

Nadeev A.P., Alekseev A.Yu., Morozov D.V. et al.
(2020). Clinical and anatomical case study of the
first death from the novel coronavirus infection in the
Novosibirsk Region. Journal of Siberian Medical Sci-
ences, 4, 99—109.

Pomara C., Volti G.L., Cappello F. (2020). COVID-19
deaths: are we sure it is pneumonia? Please, autopsy,
autopsy, autopsy! J. Clin. Med., 9 (5): 1259. doi:
10.3390/jcm9051259.

Edler C., Schrioder A.S., Aepfelbacher M. et al. (2020).
Dying with SARS-CoV-2 infection — an autopsy study
of the first consecutive 80 cases in Hamburg, Germany.
Int. J. Legal. Med., 134 (4), 1275—1284. doi: 10.1007/
$00414-020-02317-W.

Remmelink M., De Mendonca R., D’Haene N. et al.
(2020). Unspecific post-mortem findings despite mul-
tiorgan viral spread in COVID-19 patients. Crit. Care,
24 (1), 495. doi: 10.1186/513054-020-03218-5.

Ojo A.S., Balogun S.A., Williams O.T., Ojo O.S. (2020).
Pulmonary fibrosis in COVID-19 survivors: predic-
tive factors and risk reduction strategies. Pulm. Med.,
2020, 6175964. doi: 10.1155/2020/6175964.

Journal homepage: http://jsms.ngmu.ru

65



Hadees A.I1. u dp. / Journal of Siberian Medical Sciences 4 (2021) 53—66

tors and risk reduction strategies // Pulm. Med. 2020.
Vol. 2020: 6175964. doi: 10.1155/2020/6175964.

18. Li H., Liu L., Zhang D. et al. SARS-CoV-2 and viral
sepsis: observations and hypotheses // Lancet. 2020.
Vol. 395 (10235). P. 1517—1520. doi: 10.1016/S0140-
6736(20)30920-X.

19. Farkash E.A., Wilson A.M., Jentzen J.M.J. Ultrastruc-
tural evidence for direct renal infection with SARS-
CoV-2 // Am. Soc. Nephrol. 2020. Vol. 31 (8). P. 1683—
1687. doi: 10.1681/ASN.2020040432.

CBEJIEHUA Ob ABTOPAX

Hapees Anexcanap IlerpoBud — J1-p MeJl. HayK, IIpO-
deccop, BaBemyonuii Kadeapor MaTOJIOTHYECKOHN
anatomuun ®I'BOY BO «HoBocubupckuii rocymap-
CTBEHHBII MeJUIMHCKUH YHUBepcuTeT» MUH3IpaBa
Poccun.

Mopo3soB /Imutpuii BusibeBU4 — KaHJl. MeJl. HayK,
3aBeJIYIONIUH [TaTOJIOT0-aHATOMHYECKUM OT/I€JIEHUEM
T'BY3 HCO «T'opojckas kIuHU4YecKas 60apHuIa NO 1»
(HoBocubupck).

TpaBuH Muxanin AHApeeBUY — KaH/. MeJ. HayK,
JIOTeHT Kadeapsl naTosoruueckor anatomuu ®IE0Y
BO «HoBOCHOUPCKUIH TOCYZapCTBEHHBIH MeTUIIMH-
ckuii yauBepcuretr» Munspasa Poccun.

HuszoBues Kupmwia AJiekceeBUY — CTYAEHT 4-TO
kypca @T'BOY BO «HoBocubUpCKUi rocy/1apCTBEHHBIH
MeJUIIMHCKUY yHUBepcuTeT» MuH3pasa Poccun.

Map3san Kupuaa HuxonaeBuu — Bpau-
natosioroanatomM I'BY3 HCO «I'opopckas kiuHUUe-
ckas 6opHUNIA NO 1» (HoBOCHOUPCK).

Ciao6omnua Oabra HukosraeBHa — KaH/. MeJl. HayK,
Bpau-narosoroanatom I'BY3 HCO «Tl'opoxackasa kim-
Hu4Yeckas 6obHUIA N2 1» (HoBocubupCK).

UrnsaxkoBaMapusa CepreeBHa — Bpav-I1aToJI0T0aHATOM
T'BY3 HCO «T'opojckas kaIuHUYecKas 60apHuIa NO 1»
(HoBocubupck).

Konumnu Keenus AsiekcaHApoBHA — acnupaHT Kade-
Jipel matosiorndeckoi anaromuu ®T'BOY BO «Hogo-
CUOUPCKUI TOCYIAPCTBEHHBIN METUITUHCKANA YHUBEP-
cuteT» MuH3pasa Poccun.

CesnaxoBa Mapusa CepreeBHa — KaHJl. MeJl. Hayk,
CTapIINH IIPeNo/iaBaTesib Kadeapbl MaTOJIOTHIECKON
anaromun ®I'BOY BO «HoBocuGHpCKuil rocymap-
CTBEHHBIH MeIUIMHCKUN yHUBepcuTeT» Mun3zzapasa
Poccuu; Bpau-natosnoroanarom I'BY3 HCO «T'opon-
ckas kinHu4eckas 6ospHUIA N2 1» (HoBocuOUpPCK).

KuceneBa TarpaHa BauecsiaBoBHa — [-p Men.
HayK, npodeccop Kadepbl aKylepcTBa U THHEKO0JIO-
run ®I'BOY BO «HoBocHOUPCKUI roCyAapCTBEHHBIH
MeJIUIIMHCKUH yHuBepcuTeT» MuH3/ipasa Poccun.

OBcanko Eaena BiaaumMupoBHa — -p Me7. Hayk,
JIotieHT Kadenpsl anaTroMmuu yesioBeka um. F0.11. Bopo-
nuaa ®I'BOY BO «HoBocHOUPCKUH rocyiapcTBEHHbIN
MeJIUIIMHCKUH yHuBepcuTeT» MuH3/ipasa Poccun.

18. Li H., Liu L., Zhang D. et al. (2020). SARS-CoV-2
and viral sepsis: observations and hypotheses. Lan-
cet, 395 (10235), 1517—-1520. doi: 10.1016/S0140-
6736(20)30920-X.

19. Farkash E.A., Wilson A.M., Jentzen J.M.J. (2020).
Ultrastructural evidence for direct renal infection with
SARS-CoV-2. Am. Soc. Nephrol., 31 (8), 1683—1687.
doi: 10.1681/ASN.2020040432.

ABOUT THE AUTHORS

Alexandr P. Nadeev — Dr. Sci. (Med.), Professor, Head,
Department of Pathological Anatomy, Novosibirsk
State Medical University.

Dmitry V. Morozov — Cand. Sci. (Med.), Head, Patho-
logical and Anatomical Unit, City Clinical Hospital
No. 1 (Novosibirsk).

Mikhail A. Travin — Cand. Sci. (Med.), Assistant Profes-
sor, Department of Pathological Anatomy, Novosibirsk
State Medical University.

Kirill A. Nizovtsev — Four-year Student, Novosibirsk
State Medical University.

Kirill N. Marzan — Pathologist, City Clinical Hospital
No. 1 (Novosibirsk).

Olga N. Slobodina — Cand. Sci. (Med.), Pathologist, City
Clinical Hospital No. 1 (Novosibirsk).

Maria S. Ignyakova — Pathologist, City Clinical Hospi-
tal No. 1 (Novosibirsk).

Kseniya A. Koshlich — Post-graduate Student, Depart-
ment of Pathological Anatomy, Novosibirsk State Med-
ical University.

Mariya S. Selyakova — Cand. Sci. (Med.), Senior Lec-
turer, Department of Pathological Anatomy, Novosi-
birsk State Medical University; Pathologist, City Clini-
cal Hospital No. 1 (Novosibirsk).

Tatiana V. Kiseleva — Dr. Sci. (Med.), Professor,
Department of Obstetrics and Gynecology, Novosibirsk
State Medical University.

Elena V. Ovsyanko — Dr. Sci. (Med.), Assistant Pro-
fessor, Department of Human Anatomy named after
Yu.I. Borodin, Novosibirsk State Medical University.

66



