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Recent advances in Novel coronavirus pneumonia: A Clinicopathological review
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[Abstract] New coronavirus pneumonia is an acute infectious disease caused by severe respiratory syn-
drome coronavirus 2 (SARS-CoV-2). It poses great threats to global public health, which was officially
named by the WHO as Coronavirus disease 2019 (COVID-19) on February 11, 2020. Earlier, it named tenta-
tively as 2019-new coronavirus (2019-nCoV). The virus reproductive rate (R0) is 3. 77, that indicating the
disease can be transmitted from a patient to another three to four, compared with a previously reported RO of
2.2 . The confirmed cases in China has reached to 78 961 as of February 28, 2020. Among them, the elderly
and those with basic diseases were prone to become critical patients. Some early symptoms of this desiese are
cough, low fever, and the condition deteriorates sharply in the later stages,effective diagnosis and treatment
are urgently needed. Based on the latest figures, the mortality rate of hospitalized patients in Wuhan where
the place of concentrated is 4. 3% , while that of nationwide is about 2. 1%. Account for those huge mild/a-
symptomatic cases, the mortality rate may be lower, compared with a fatality rate of 9. 6% for severe acute
respiratory syndrome (SARS) and 37% for middle East respiratory syndrome (MERS). As a new coronavir-
us, full understanding its structure can help fight the epidemic. At present, biopsies was extremely limited,
only a few autopsies case was reported, and the pathology lacks detailed and accurate information. The author
takes the lead in reviewing the literature, focusing on the research progress of SARS-CoV-2 and the clinical
pathological characteristics of COVID-19.
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2019 4 12 A R EF, KX
B S AR R B M K R,
Mg IE 5% g/ R AR A 2019 # A
&K % #&F (2019-new corona-
virus, 2019-nCoV), & F %%
% A (de-stigmatization) & K
T — 5 K 84 3b AL, BAR
s A o G RN A )
(severe acute respiratory syn-
drome coronavirus 2, SARS-CoV-2)"""",2020 4 2
A8 8.8 EIMEEH,XAH SARS-CoV-2 & % 69 i £
o oA HABRABEMK”,3 dE WHO EX &
% 2019 B K9 & (corona virus disease 2019,
COVID-19)™ 1 B A f 3 R & 3t 5k 4 48 2 4R
M REENEERERT A B THAIZES
Y% # Chighly infectious virus) s B 37 &N P AEA
Rk B A b bk )M Z 0 LR F R, RIT
EEERGTAG AR 5, EE T AR RMRT
EX @ m Y, — 2 E A AR, WHO &8 &3
MR e d P A %.2020 1 A 30 B A H EA
EXFANBFRXENEANETZAFH (public
health emergency of international concern, PHEIC) ,
COVID-19 Bt A — fik s 4 M M K 6 Sk ik, A7 L4 ik

IR % A (coronavirus, CoV) F 1937 4 % KA
BESB, 1965 F Tyrrell FW B L@ KRG E 4 H
ik A A B AR ALK I A B % A, 1968 42
Berry & Almeida'"' %% ,1975 # B £m &4 4 £ R
AEXA L, RERERFFH ST RFIE
F.CoV 2 A BRI EFRERERNSE, Bk CoV
AA @R R B B4 ESLH RNA &, Lk 154
AP RNARAETRK, REhASHER QR
WAL, A 42 75~160 nm, B w4 F T LA £ @A 7
MBERFHELZRMNFELZAGRE ML, RIE
JhHAR L FE N CHEL A (tropism) e RE,
SR a By Fe S WA B BAZH TR A ESH DA
A, FHRAMOCIELEY 250 WAL LEBR, o Fo
BERTHE . My BXRTERELRAE, @
Foaf BRAKBETREBILSY .,y 7 0 BWRBEF
TREREER L - TAREHRLDH, WTH
A W ek Ae AR L B 4 AT 2 7, SARS-CoV-2 5 = &
wfoR 4% A 4E 7K 9B A (severe acute respiratory syn-
drome CoV, SARS-CoV) £ % X, 5 3 SARS-CoV
Ak, 5 P R REASIEAZ KA FE (middle east re-
spiratory syndrome CoV, MERS-CoV) R —#, {2 R
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e SARS-CoV X A A B £ AR T F 5 B & - F 4
BEAERLECHI kI, REFRTLAT,
SARS-CoV-2 #1 4 5 SARS-CoV A48 Fl 84 Ao % 4k fo
B %k 24 388 || (angiotensin-converting enzyme
2, ACE2) . 481 & & ik 96% . #& A % SARS s & #F
(SARS-like species) & SARS 48 % # (SARS-related
species) , =% & T Rl #F (species) , 12 R 4 Fl 4% (clus-
ters) , SARS-CoV-2 & T ¥ %&- % & K J% & 7% , SARS-
CoV & T SARS % . = # Ak . i B L4 h £.5 M2
Rk, A B KRB ER AL E (natural reservoir)
MRk 2 AR LR KT LT, R ES T S
EAFAEFENLGIHETRATHE L, AHFTAXE
R U6ty A id s (spillover) H364 B s i 47,
LTl A4 R R A IE R N, AT, SARS-CoV #e
MERS-CoV W % %& % 7| 4 36 26 R F 12 5 3% Jg ok @
BREANE, AL EFE 7T AAR KA (human
coronavirus, HCoV), SARS-CoV-2 /& T £ 7% # B
(nidovirales) , &K 9% &+ (voronaviridae) , iE & K 55
# A (orthocoronavirinae) ,B /& ,B L, iF 5% &
(sarbecovirus) I &, LA X &9 6 A HCoV 431 4
HCoV-229E (1965 % ,a /&) ,HCoV-OC43 (1967 4,
B, A T#) SARS-CoV (2003 #.B /& .B L&),
HCoV-NL63 (2004 %, a /&), HCoV-HKU1 (2005
F .8 . A B#) A MERS-CoV (2012 4,8 &.C &
B, RBARFTARLGEBRLER, 50 &R
LK B R | K, 2019-nCoV 5 SARS-CoV &
MERS-CoV % F # %, @ HCoV-NL63, HCoV-
HKU1 & T /& # ., SARS-CoV-2 5 SARS-CoV £

FUhXAR. AL AOGBEEM, Lo AN EEETES
(spike glycoprotein, S) . % B #% & & (envelope gly-
coprotein, E) e L #2 & & (membrane glycoprotein,
M) ZF 4% G, F A £ LA B FHEE (haema-
glutinin-esterase, HE), S 2#H-3k K £ T &1, 2
ARG S AL B, % 2 R B K @ B TMPRSS2 #
U A G A R e B kA (NI i AR P A
REER  LEZ TR EG . L BB ERATA
TREFA LEZ—NEENET RS, — A
IR B % £ & Griffithsin 464 5 HIV 2% & pl20
o SARS-nCoV S % 4, B #f Griffithsin 1F 24 7 B
HIV & &8I 3 8% A, 247 1 #06 R K e, 42 2F CO-
VID-19 #9655 T, 4% E# 84, EEBEES E
B EZTLY B TORPEXESLS, M A—F
BIEEG R T E R0 B e R B A
JmE B ¥ (budding) A Bk, m LA L mEI QR
HARHE 8 a AM R e Ea, Tih 2 RAB
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HFTHRAWA L ANETI RO MBELE, Bk
B (nucleocapsid, N) & —F s & & , 6L F A&
B, P 2RXKL5 RNA &, BRAEBYREHBE
G, TAE A 4 R, SARSCoV-2 A B %k & 4
29.8 kb, A B E4 RNA, & 53% 4 ¥ XA ALYE F,39%
H % BMAFE (polyA) 4#M, T 8 F 1 A& FHM,
RAHFTIEEM T b, A88 i %5 RNA R4 8
—REHRH T A A RE L TN, — R
FABR—A R mRNA o9 A3 4R35, LI E L
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protease) . A JN # & & B (papain-like protease) ., fi#
# B (helicase) ,RNA R #i £ RNA & &8 (RNA-
dependent RNA polymerase, RdRp), & #M & & 4= S
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WS EZmME N R M4 KB (assembly) & & # 89 5%
FBR St it £ & RAK S R mpe s, TR
AR,
2 RIRERML

SARS-CoV-2 y& & S il it £tk o & Bk 453
B (ACED#ARB @i, M Ea N fi 7wk 4t
T A B X IR A R F A K IR AL PR A KB
B, ma iR kMW, L ToFRE Lk, E el
BEAS MV, TRECHERZAKCE M AL, &
mAe 4 A R B B R [E AT, K S w e
LS54 BESmBA TSR ATHIENR S, AE LR
HEAL T,
3 IERKRHE

COVID-19 A A g km, BH ALK 2. F
A EERIN,VHEERFE RS BRI S E
KU REGREREE REAMEALSE
RHE AT HATRER KL AL B E D%
BENABH GREREM, B F R X RN ;&
BACEHR FREFRER, BRFTUH LA ;£
A H Bk o & & (Pa0,) ]/ R & %k B [FiO, < 300
mm Hg (1 mm Hg=0. 133 kPa) | & & £ & (& #
BEB,LEENMAA; IR S HFENBET D
REBEFEICULP ST, AR ERREETATAF
KA EEZXARRA R A2B45 LR (PCDF I & .42
R,
4 WITHRZF

HERREIEAEE RERBEEEFT, o &
FHR B, KFAEILI ZEEZ 5 ARLR Y
B, 2B 2R GE kiR e AR AR R, £ AR 2T 3 69 20
BPEERETHRAEALERFEALT . BEERER
HRG TR, O TEERAZR T TH B 3 SARS-

CoV-2, B iz & ER A F AR T &M UBER KL
il AE 3%,
5 RERERUE

BANAM 7 R AR SARS-CoV-2, i@ i # 5 (en-
docytosis) &L i & 4 (membrane fusion) 7 X # A
BEME, e AT TR R, TR A A A
MERGER, ARBRNER>BOREH/ENFE L
REOES . DEFEBEARA A F RNA AR KL
HL.EBRAKRZARTRNAS FFE KT, RAR
Wl R AR E R AL, M2 R, 5| A &R
BRI AMEe LR RER, FHLEHEA, R
B R mBEARYG FE T EERIE I, R K W
ShH L am s R R AEARBRMEE, FHEE
BB R R, A8 8 K Y Bk &l L SR A% 4 iR A
4o & b A4 Th17 & CDS i EigiE!" R E
EM AR EA Mg E S Rem—RBETEY
B
6 FBFHHE

FAESAFHO~1 D #HEHG~8 ). FamH
(9~13 DA BRI (14 D, HHBBEFRF
~2d AR ETHERT 0N FHERNETE, TH
ERSERDVHEA MBI TEEBERBERE
(ground glass opacity, GGO) & [8 Jf & %& , VA B 5F 4
R, dhm R AR S K GGO AR, BT &
BTHE SN, EREILRSH A H kT4
¥ & 4E (crazy-paving pattern), = & % v & I 5%
TR LI AFTAAMA LT T/, MEREZY L,
WA EER TR R, R = 5K, KA KK
H(FH 10 RIEAEMM) @4 g%,
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MRMERMERE, B AWM. @ kg emBbRIXKA
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BIAHRR .V ZHERE LML RE 4R
8 RS B R e B S R — B AL J 8 O Y RE R AR R
R W TRENKE, P ERBRETE R, 55K
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mp gk MR g 2B DR AT B AR
B oy S R IR, R I A AL B K, R B, eRRE
R I FE R kUi AR AR SR R GM
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A T AR AR AL L BOM B R A Ol R, A T AR AR AL
W AR R g, BB TR R ME &L, M
BRI RN P MR, LA E AR R R
B A LR E R R AR A
RSB e AR B R e e R R A ) R
FELAR, R A RSB E RARYE, B RS b
M F (post-mortem biopsy) " & I By Kk A it B
N ILBAE 57 69 4 B T & & b 3R, T AR A R AR 6d
kG ER LIRS B INE LRGN G, H N
M EaRG, mEh DRES &G, RR-FHa
érﬂﬁ@ﬂ%i);‘:i/ﬁ Fl AR o, d S0 R ok € dm AR AT P R
TR AREF R L E IR mE LA, 5 EF

AIi)%,J’ e /4 22 A4 (acquired immunodeficiency syn-
drome, AIDS) 2% A ZRE , A 0 £ COVID-19
BHTHAE A &M R JE Bk 4 42 A4 (acute immunod-
eficiency syndrome, AIDS),
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 , M\!";}T"B&EU@%‘—%, PR T AR R BB, RS
I~F R IR, 5] A K E e B F R (in-
flammatory cytokine storm)™, B # F F % F ALK
Wk mie AR MR F e G @A FE 6 (IL-6)F=
B wieAF 10 (AL-10) %, F R ML, LR A AT
Lt E LS LS ey B, R e E AR
HATELEBERG IR, EHAMRBERR. LK S
JmE R AR ME ™ A A, LR AR,
8 2 Hr

«,E]:;ﬁ_l:@ mb’fTﬂlEJ ﬁ‘l“”é’]’fﬂ‘:’f’f . (D) R AT F]‘l
14dAFRRXFREALBR, HHE ’f’i&ﬁ%‘fﬁﬁﬁaﬁ-ﬁ

BT REEL; (DX BI 14 d R GEmiT kA
KX T AP AKX, 2K B F AR E AL X 0 LR
AR B g Re B H; (D RER A H; (45 SARS
CoV-2 ﬁi;ﬁ%ﬁ%ﬁéﬁ‘:o HE AW R AL CR A=/ K,
PRl R B LR K BRI AR TG
émﬁ@,aéfaﬁfe‘r?z& M A&, Rk B 2l I3t 3, V) P AEE 2
SO THYL, HRAREBEZN BRI, R BiEh,
£ g B B R ik 4 R A A= $ & PCR 4 B2 46 )
FhE.FEREEATRRFEREZ — . (1) F Rl Ar K
Kok A7 AR F B % L RT-PCR # ol #7 & & K % & 4
B AT (2) ek R AR A R R AR R R A A B W A,
5 &4ty SARS-CoV-2 & E R R,
9 KFiSH

T2 d O mm AR R L RIKRRE
AT R B m A K F SR, T2 RmBERH EH#FL
%1, SARS-CoV-2 & # fréii’_ﬁi)u:é/ SR N XAE
8 Lo ok i R AR KR

*®1 —ERRESFRFIERENER

S, EmRE b

S NG, R L A

i TS Kt 7T R 5

JAAER — R TCht

W SEEAT BT IR
Wk 1d 1~4d
s TR A S s TRIR L ALY
RN IR IE R E
fi17p)SF RV R AR TN PeRhE 2 R E

SARS COVID-19

RBZ T TR TR A A E

WK I PRI S S TS L 2 51

TR 58 K WA 08y i U B A 2 i 52
2~7d 7~14 d

TR IR H i TRIR S R B AR
P E TP E

LR R R A 3 TR YT OB 7500 L BHHTE

10 FaphRiaTr

R IR B R A AL R AR TR B s A BT
B ALK R JEIR XA £, m AR SARS
ZJEE I ME HR RG BMRHB] 4T 2 h REEfT M4 A
RGBS L EN L TR E AR, ik o1E,
LA FASE LRERSL, —F ARG L EAR

EEFREE T, R BRS5 MK AR ZEEAMA
B BpATEhAL R RIRTIR6G AP B ALK P A R AL
(participatory) . ¥ 7% (preventive) A FRM| (predictable) &
HrAEPE (precisive) , BE By Be iz, W&k 42 R4 4 R b b 4% 3%
1R BRI G BABE, IR K T Ak o B T B 4, B B L 22
BRI NI B F B AR S Fe b, B B AT AL
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EARIE RN, BAT B L BBt — AR BB p T, AT
FAEE TAE, AR R ARA AR R SR EAR B e ) B R B
HRPBARELEFTAF R TR E, SuF . F@m, »
BEI B A ELERAAG I, G ERALE, B
B AR A M T F RAER F A (protection, P) &y
P3 ARG LT ZIE D B P2 BAAMZE AL PR
T SATERAE, B @, %R T ¥ A4k % 0 (Koch
postulates) 51 A 3 4 A A, Rt A4 AF 7 SARS-CoV-2
HRm T, O3 0m A de AT HENAR ) 5% T3 AR 2 2 L N
RO RBAR AR Ao AT AR B K B K #0023 B4 3% 78 Bt
) L A AR AR/ 55 E/ AR R AR A
5 AR R A AR, A R RAR R SRR & R
R RATIF R A, 497 9 @, T R A SARS 89— 2
R I ARYE & IR R AR F R AL, R A Ak
B FARRSIE R S BB A RB SRR IR
R BR A5 B 2 2 0 T4 R RS B S AR A 2k
ek an ey K e B F KRR, T B AR AL (3~5 DA
A R BRI R HAT S TR T AR T R8T .
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