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Research progress on clinical and imaging study of novel coronavirus pneumonia
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[Abstract| The recent outbreak of novel coronavirus pneumonia (NCP) mainly causes respiratory tract infections. In severe
cases, systemic complications and even death occur, which seriously threatens global public health safety. Because NCP is highly
contagious and generally susceptible to the population, correctly understanding its clinical and imaging characteristics is of great
significance for clinical diagnosis and management. This article reviews the research advances in the etiology, epidemiology, and clinical
diagnosis and treatment of NCP, and specifically analyzes its CT imaging characteristics in different stages.

[Key Words |

treatment

severe acute respiratory syndrome coronavirus 2; infection; pneumonia; CT image; COVID-19; clinical

H 2019 4% 12 A 7Ei b4 s # & LAk B
AU R e BRI R R AR B e il R 7. novel
coronavirus pneumonia, NCP) 754 i [6] Py & 4t & [F
WEZ DB S AA R 56 B S50 o i Ah E KL A%
Jepkam . ik 2020 45 2 H 20 HL i H DAY

S5 T FERE A —Z53d » e X AN [R) 73 32 4
FAFAESEAT IR ARG ZS & A8 B il 5 (144 27
BRAUKIE S % .

1 RmERERZEREEIF

GUEATHI 2~ o » Bk BT i2 0 61 76 769 Bl
v 3t 75 569 il SETS 2 239 1. VRN E
MRHFE - 2019 By BRI B B A A © 1924 Y
P G TS R B I RAE IR 5 55 - R A AT
— B L HH AT AT A AR AT AL T 3 B
Be AHAHRART FEMRGT , LA A2 . Pk,
ARSI ) 2 1R R S SRR B Bt o 5 20
SRR BE i 5 B T (0 I 2 L AT o L I PR 2R

[ EHE] 2020-02-22 [(#ZHH] 2020-02-23

FEMRE B — B T2 AEE T NS
RNA i 8 J@ & 20 5 B e R 2 B ek s
AP EOPUGE T ALTE R R GRS, T
2 R ZE A AIE K 7 (Severe acute respiratory
syndrome coronavirus, SARS-CoV) Fll Hft %< W Iz £
AE TR K 7 (Middle East respiratory syndrome
coronavirus, MERS-CoV) /& B A1 #Y 7] 5| & 2 58 4
OB R NSk AR BUR N1 A/ € LSRN )

[E€mMB] Ll TEMRZ R &34 (201840146) , 1l i Bl2# 4% R 25 I &5 564 (19411965800). Supported by Foundation of Shanghai
Municipal Commission of Health and Family Planning (201840146 ), Shanghai Municipal Commission of Science and Technology

(19411965800).
[MEE™N] B L6 +. E-mail: 19211320011@fudan. edu. cn

W fE/E#H (Corresponding author). Tel: 021-37990333, E-mail: shiyx828288@163. com



Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 1

G REESY: 202042 H 852748 545 11

BEMIAR R E WP IGEBRAS ) 4 3L PRI P 2 B0, %00 B ) 7
F15 B AV R B 1) B il R UL, 5 SARS-CoV il
MERS-CoV #8101, {HH: 5 DL _F P 3 78 O ~F X3 A2 ]
it (ORF 1ab) ()75 — AR T 90260, [ B 8
SR TR 2 (ACTV) MG R Go s o3 A2 VB ) 8
2019 PAVERFG R4 A “SARS-CoV-2"")

TEEPRR R A L 1 i A2 R R4 S AR
PEEE A 18 R R 2R E L R A T SRS
P HIL A B B 4l B b . SARS-CoV-2 %
R S EEAEHT AR e ACE2, S &1
G L FEHEA 7 5 1 E U RS o DT S g
WP | 7 20 i, LA 0 B3 235 ) I 3 2 B
SARS-CoV-2 5 ACE2 [ 454 3 i 4 15 nmol/L,
HA [ SARS-CoV 1 55 19 55 F1 g s PR I 2 e
SERECT L BRAL, HANIE RNA IR AR B Ol B
JUE S B3 I 1m0l S5 A7 7E ACE2 R 33K, 3R
BT RN e A R R R 2R AR

2 fREERE

HETIA N » SARS-CoV-2 14 e i 32 32 12 Ok
e, JOE R Y A A 85 0O T 0 AT R
PR R EE NSO R A I GE KR AL
A, A A A ) A 4 A A R I TR 1
ELRHR SRR AR B e 1 VA B A A AR
BB T A AT RES & A S IAE#E S B T
IR R S o oy W U W 9 B e S
R 25 AR TH AL (L 3% A it —28 W

3 KRR

3.1 #H4RH HETAHN SARS-CoV-2 iR I —
ek 1~14 d, Z2BAERGL G 3~7 d HBUER  AAAE
W B0 I T AR 14 d, e K FH R ]Ik
24 d 0,
3.2 WEARAI FUWIEG R 2 R X
W WA= UL PR BRI 5 SO L IR L e B TE A
REAREL D WIS AR R A R T I R . B R
LA BABFSE 25 S Fe WA 43, 8% 1Y He g B0t 9
PRER S 87. 920 WIAE A Bt J5 2230 R & #4451 1
A S ARG D] 1 S R AT R s st e
B3 A W LATH Ak 2R Ge e AR Can g | 95 55D b
ZENWIING DS DIINIIK=E w2 /N E NN ]
PRI 5 N B R R

LAl 9 2 I O R B I A R A R,

T R SRR Ji R S S Ay it 48 o I R A R A R
ZRARIT IR TE R B TR TR S8 e
By JAE RV RGN RER L AR R A
AIRE BN R BE A A A B ot R o A i
BN & RINIE 7 LTINSl ing <5 S € N N = o
SRR I 8 2t U 1R L SR LT
PREEKT T LA BB T S A2 R . D8
REHE R L SR, S 1] S BRI I R X A
O ARG S AE » 2 11 5 B 0 P IR 5 3 2 45 i Je
BEAER T XE LAY T 9 AP PR v 2 R i 58 1 D e
EREIE 2 ARl is =TS MVE- GOV S i RS (PN
T 60 % PR PERLAN K A L fE =3, 13 A I
ABFERE A CHI g I s B8 PR O L7 A L I
MR TE A TR | TR 458 ) 2 5 | S A il 4% P e TR R
LR HEAT FAE M AP BT B TR IO R
Je i R A

ik 2020 4 2 H 11 H o [ Py gl i 2
it . K28 NCP (835 (80. 9 76) AR B A HRAE 5X
T AL AR 7000 o e T L BRI 0 L
MUPEPR SR (0 22 4 2 RE 235 55 3R B S A 5
AT N 2. 3060

4 MEHEFERE

4.1 #¥&FE SARSCoV-2 HF W FZ &L IE0%HE
TR S S 52 AR 2 2 BB A i et s ¢ 1) o
BT PR 22— S AR 2 A6 A 1L i 191 i A
W2 X7 RO FEEF B . HAr EE WA
BT BT X &5 CT, mid 7 H X B0
BRI A5 o T s A T WU T AR g i A A B 12
Wr, 7T T EOE SEEAE R E IR E A, CT L
HOE R HER CT ., fe vEmf Ho A 7 19995 kb %
AP ST R B AT PR AL . H R EAT — RO
& NCP [ H QAR A ik,
4.2 HBFEIN K X LIk E s kR T
P BE B 3R, i A5 0 1 0 R L AT 3R B WU T B 43
A3 14 SR B A BT R 38 v s L A R U AT
BRI VR 18 1k AR, Af kA Pl B P B
W CT 1 FZEAERA R sOBUl 22 4 85 B 3
R (GGO) FISLAR R o 5 Al A0 " AE > 27 g A8
DABAME MR 23 A oy 3 AT 7R SRR i A
5 P R G W A W= (15081 P - W N 1 B
JEEE20 25T A b B 5 /b B T B AR YR A EL 4
KT, AR R A Y B 5 2 AL, A CT R34y



hEIGRE2: 20204E2 H 52748 H1 M

Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 1

SR | HE TR S L AR S AN W R
Z SR PR T JE T m (] 2R 4 TR AN L B R B
ZRIBEFR R BRYE GGO ., A sUAS /N - 1] B 434
JE A LA RS AR (B 1A o i T 9 kL 43
A XU 2 LY R BRI Z 08 W 4~5 0t
T s R G B UK R SR AR RS B 23, Al DL
SCRE M SRR 1B o T il R 18 il
YL I AT I 7 B RSETE L S AR R B
KU 18 P A » R AR, LASEAR 3 B3 GGO,

o

e )

N\ Q » ®

T Ver Voo &

BRI 2 B, Ot B M s B ([
10, W Z T Im 1~2 Ji 5 . fe i R dr e
A T AL RS 2 S 0 /0 2 P D AR » S 7
KB BB LS (B 1IDVE) . CT &R
R A7 P o 1 o e DA 5 B e a2 R f
R Bk CT AR A R R T 4 d B
BUNT 4 d B ST 2, GGO WAL A it
Sh SRR E AR L AR R Y AL o TR R B
BIZE,

£ - o
o\~
N

© - @)

B 1 AESPFHFEMHEEE CT EFHIE
A RTEE 29 8 CT SR s Al N i 22 R BUB SR . WL /NI AT 52 5 B kI J MR8 . 35 %, CT S s il v v iy
BB T Wil 22 42 FES BB 2 /N DAY i) o 38 ) o S50 00 P e B AL A A BE SR IN 25 C AR I B PR AR . 62 %7 CT P4 R 1 - i/ 08 P s B
S/ P I P I 22 A R, L SRSV AIE s DL E U et B L 47 2, Aeit CT (D) o il b it Be S Ze i i+t
B M B R BB AN R BRI 4 d S RS CT(E) AT WS A8 I WA 3l R b K 76 i 1 B AR B s

4.3 CT &6 RS WML A LYty .
I B 2R A A2 T et Il R 1 4 A o (L SI2 B 5
& B PCR(RT-PCR) £l SARS-Co V-2 45 7 s 4 FH
PERAS R HAG H R A2 0 & R U S e R
BN RE R I R A 45 £ 0y 1 R R
AT R CT KA i REE S T RT-PCR
W, 78 [ 5 1A it B 22 3 ek i 56 FLRRZ2 9T 7 &8
X T A AL A R B U BB AL 12 9
AT HG— 25 R A2 W s 491 B GE L) 161 EL A ik 48
FARFRFIEZ D . XTI W R GE A BE
HEATRR BB YT . 5 S P TR R A I, DA R
TG K B 1R BE G 8. W20 4 W T 98 5 AR 27 R AE
ANEA R e A H ARG 8 R R B, H
T At DX 1 15 B 254 o o 5 47 % R ks DU )
FUEBE B ORI 56 B . HAZ B R I e ) 48 7+ AT 52
PP HE#A . Rk, 2020 4F 2 F 19 HER T
A AR Z3 S5 AR IR il 98 1297 7 %8 GRAT 3B 7S
J F L IR W G A8 I R A2 W s 161 b 1 S — 4l
G BEARLIE B FIEIZ IS 1] 512005 161 5 A6 s D 2 LE 3
PRMEZE S, T 3 R 3 W s AR R BLIE
WL H CT R 2 2 B o 5] R A7 7 58 SRR e [ 1T
RT-PCR faill f1 CT ke &A% . Bk, i CT
R AT AR S XY i e il 8 1) 32 B2 0 A5 R a2 i
FBHARRE B R K AE A2 hr e, XT38
TEEIT 9 HHRI2 L I 45 B DA T 20 5 I R 3R K 5%

R RB LR ER A AT SRR G % 8

£ L prid . SARS-CoV-2 2 — M RER 51 A 2
WP R GERNR ) B e R 75 A Ge P A 5tk . H R
TR B Bk A [ 5, 712 Woxt BHLIT v 25 1% 1%
FlRIGTT YA HZ R L. SARS-CoV-2 Ehi i1 &
A IR R B N [ B, SRR R 2 B T
W TSR AR » S8 B B R BB R AR L &5
il AR S A B T B AL AR 1 O £ R JR Y
IR W . oAb, A5 BEB AR S B2 P
BEIFR CT E R AGO BOR C B8
IO — 2 s H A e i A2 W 7 ROE VPG O
VAT PR RS 5 B I R A T SEE TR = o P B 4%

S 3Lk

[1] GRALINSKI L. E, MENACHERY V D. Return of the
coronavirus: 2019-nCoV[]J]. Viruses, 2020,12(2):135.

[ 2] World Health Organization. Novel coronavirus (2019-nCoV)
situation report-32 [ EB/OL]. https://www. who. int/docs/
default-source/ coronaviruse/situation-reports/20200221-
sitrep-32-covid-19. pdf? sfvrsn=4802d089 2.

(3] BRKH], WS, AR SERERE R ISR I
HE RO pEIGRES, 2020, 27(1); 1-12.

[4] CHEN Y, LIU Q, GUO D. Coronaviruses; genome
structure, replication, and pathogenesis[J]. ] Med Virol,
2020, 92(4).418-423.

[5] ZHOU P, YANG X L, WANG X G, et al. A pneumonia

outbreak associated with a new coronavirus of probable bat



Chinese Journal of Clinical Medicine, 2020, Vol. 27, No. 1

G REESY: 202042 H 852748 545 11

L6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

origin[ ] ]. Nature, 2020, [ Epub ahead of print].

WU F, ZHAO S, YU B, et al. A new coronavirus associated
with human respiratory disease in China[ ]J]. Nature, 2020,
[Epub ahead of print].

ZHU N, ZHANG D. WANG W, et al. A novel coronavirus
from patients with pneumonia in China, 2019[J]. N Engl J
Med, 2020, [ Epub ahead of print].

GORBALENYA A E, BAKER S C, BARIC R S, et al.
Severe acute respiratory syndrome-related coronavirus: the
species and its viruses-a statement of the coronavirus study
group [ EB/OL .
1101/2020. 02. 07. 937862v1.

EOW. T OF B B EIREEEA NSRS BT R LT ]
TR, 2019,35(6):964-971.

XU X, CHEN P, WANG ]. et al. Evolution of the novel

coronavirus from the ongoing Wuhan outbreak and modeling

https://www. biorxiv. org/content/10.

of its spike protein for risk of human transmission[ ] ]. Sci
China Life Sci, 2020, [Epub ahead of print].

WRAPP D, WANG N, CORBETT K S, et al. Cryo-EM
2019-nCoV  spike in the
conformation[ ] . Science, 2020, pii; eabb2507.
CHAI X Q, HU L F, ZHANG Y, et al. Specific ACE2
expression in cholangiocytes may cause liver damage after
2019-nCoV infection[ EB/OL]. https://www. biorxiv. org/
content/10. 1101/2020. 02. 03. 931766v1.

HOEHL S, BERGER A, KORTENBUSCH M,
Evidence of SARS-CoV-2 infection in returning travelers from
Wuhan, China[J]. N Engl J Med, 2020, [ Epub ahead of
print |,

[E R AR (R e ZE. i 2L et R 1 IR e 1) i R 297 T 58 GRS
FANBOLEB/OL]. http://www. nhe. gov. en/yzygj/s7653p/
202002/8334a8326dd94d329df351d7da8aefc2/files/
b218cfeblbc54639af227f922bf6b817. pdf.

HOLSHUE M L, DEBOLT C, LINDQUIST S, et al. First
case of 2019 novel coronavirus in the United States[]J]. N
Engl ] Med,2020,[ Epub ahead of print].

GUANW]J, NIZY, HUY, etal. Clinical characteristics of
2019 novel coronavirus infection in China[ EB/OL]. https://
1101/2020. 02.

structure of the prefusion

et al.

medrxiv. org/content/10.
06. 20020974 v1.

HUANG C, WANG Y, LI X, et al.
patients infected with 2019 novel coronavirus in Wuhan,

China[ J]. Lancet,2020, 395(10223) :497-506.
CHEN N, ZHOU M, DONG X, et al. Epidemiological and

WwWwW.,

Clinical features of

clinical characteristics of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive study[ ] ]. Lancet,
2020, 95(10223):507-513.

ST K B /INR B L AF. BT SRR 7 (2019-nCo V) JR
PRI 98 I PR 4 AiE B 58 18 5 2 B LI/OL . Wi BRI % 2%
#,2020.

SR R XN AL e R 5 M 8 A 3 1) S AR A 17
WAL LT/ OL . AR5 AN 23 2020.

MR FOTRI XIMG 2 A BT AR B O I 2
(1. 0o EZ . 2020,32(1) : 1-3.

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[36]

[37]

LIZ, WUM, GUOJ, et al. Caution on kidney dysfunctions
of 2019-nCoV patients [ EB/OL]. https://www. medrxiv.
org/content/10. 1101/2020. 02. 08. 20021212v1.

LIUJ, LIU Y, XIANG P, et al. Neutrophil-to-lymphocyte
ratio predicts severe illness patients with 2019 novel
coronavirus in the early stage [ EB/OL . https://www.
medrxiv. org/content/10. 1101/2020. 02. 10. 20021584v1.

e [ g 9075 47 o) e 0 28 bR i L 2 i 1z AL )
T2 T TSR T Wi A I AT = AR AE 43 A L) 1. A it
T2, 2020,41(2) . 145-151.

TE B R L, I SRAE A5 B RDRARAG BEAT 2 MR CT 3248
FAFAES AT ). P EIGREES, 2020,27(1) :16-20.

rpR IR 2 TR 2 A ox . B R SR T i 48 1) IR A 18
HAR PR AR TR 2 o S B AR R L R — SO L 1. s A8t
ek . 2020,54(00) : E0O1.

ZBEHN. A AR B SE RTBRLREDIR R EE il 42 (COVID-19)
CT RBYIBHITL/OL L U2 5288, 2020.

BERNHEIM A, MEI X, HUANG M, et al. Chest CT
findings in coronavirus disease-19 (COVID-19) . relationship
to duration of infection[ ]J]. Radiology, 2020, [ Epub ahead of
print |.

PAN F, YE T, SUN P, et al. Time course of lung changes
on chest ct during recovery from 2019 novel coronavirus
(COVID-19) pneumonial J ]. Radiology, 2020, [ Epub ahead
of print].

SRS RAG TE I A8 SR 2F R T 12 W B 1R o P SRR T 5 48
i T A O 2 RAR T /OL DL g K% 2 4 (B2 2
i 5 2020.

SONG F, SHI N, SHAN F, et al. Emerging coronavirus
2019-nCoV pneumonia[ J . Radiology. 2020, [ Epub ahead of
print |.

XU Z, SHI L, WANG Y, et al. Pathological findings of
COVID-19
syndrome[ J ]. Lancet Respir Med, 2020, [ Epub ahead of
print |.

WOOBE S, TR, S R R IR A 2 I AN R I IR 43
T[] CT R PR 2 B i A 2 MR 52 [T/ OL . A2 G 2%
A, 2020,

SHI H.HAN X,ZHENG C. Evolution of CT manifestations
in a patient recovered from 2019 novel coronavirus (2019-
nCoV) pneumonia in Wuhan, China[J]. Radiology. 2020,
[Epub ahead of print].

FANG Y, ZHANG H, XIE J, et al. Sensitivity of chest CT
for COVID-19: comparison to RT-PCR[]]. Radiology, 2020,
[Epub ahead of print].

B R AR, B el R 7 il R 297 7 %8 GRAT 58 LW
BIEOLEB/OL]. http://www. nhc. gov. cn/yzygj/s7653p/
202002/d4b895337e19445{8d728{cafle3el3a/files/
ab6bec7{93e64e7{998d802991203cd6. pdf.

e DARERZE 51 4. 2020 47 2 F 21 H W A644 85 e il 58
Y% 1 0 LEB/OL . http://wjw. hubei. gov. cn/fbjd/dtyw/
202002/t20200222_2144956. shtml.

[AxXHE] £ . 5{F%E

associated with acute respiratory distress



