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Epidemiology, Virology, and Clinical
Features of Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2;
Coronavirus Disease-19)

Su Eun Park ®

Department of Pediatrics, Pusan National University Children's Hospital, Yangsan, the Republic of Korea

ABSTRACT

A cluster of severe pneumonia of unknown etiology in Wuhan City, Hubei province in China
emerged in December 2019. A novel coronavirus named severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) was isolated from lower respiratory tract sample as the causative
agent. The current outbreak of infections with SARS-CoV-2 is termed coronavirus disease
2019 (COVID-19) by the World Health Organization (WHO). COVID-19 rapidly spread into

at least 114 countries and killed more than 4,000 people by March 11, 2020. WHO officially
declared COVID-19 a pandemic on March 11, 2020. There have been 2 novel coronavirus
outbreaks in the past 2 decades. The outbreak of severe acute respiratory syndrome (SARS)
in 20022003 caused by SARS-CoV had a case fatality rate of around 10% (8,098 confirmed
cases and 774 deaths), while Middle East respiratory syndrome (MERS) caused by MERS-CoV
killed 858 people out of a total 2,499 confirmed cases between 2012 and 2019. The purpose of
this review is to summarize known-to-date information about SARS-CoV-2, transmission of
SARS-CoV-2, and clinical features of COVID-19.
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2 ZrUHlol2AE AE5AL, 18 1Yo M2 A2 yntolg| A0 4 HHE
AMAloll 7]+ Th34 o] HFo] 2] A<= severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) 2 HREon, NAEZA 7| olol gt A& 2019'd 0] HAYH T ELfulo]2
A7 A0 7]= A S o= I 2 UHEo| 21 A7 F-19(coronavirus disease 2019, COVID-19)
2 T3HATEY SARS-Cov-29] HubE A5t = kol & 75t S W A o2 7
Qo] SpAHE| 918 B0k of ]2} 20201 180l B, A2, elkeh SOl A E 7Helo) gl
9ITksn ©gholA] MY 1910 M e Aglo] A28 72 Lbutole] AR BolH 5 4] 3
o] £17]E 191 38 120l oF 11474502 7l o] e 21051 4,000 o] o] A5

et ool AJA| 7] 7= 20208 39 1120l COVID197} Al A2 T2 (pandemic) 3%l
2L A ASEI Y -2 u2holl A= 2020 19 2020l H A7 H AL 91313 12 0417}
A] & 7,86978 2] 7] A7 HALE| 9] O 1 66 (0.84%) O] AFESHRATE?

20001 o] % At 20 FoF FEoA [FEF A2 TR U] A7F Aol A] S
d o7l T Ao M Al o & HutEo] G4 = T 52 2 A RS UER /-3
o] &= # AUt 2002 11 F-E 20031 7€ 712 S0l A AlZFSEe] 2970l A 8,096
9] B 22}t 7747 (9.6%) 2] AFGAFS WY AR F5F/d 55 7]5E(severe acute respi-
ratory syndrome; SARS)2] Q12 HFF| oA f-2fst 22 Z2UHlo|2] A2 B Rt o]
Hpo| 2 A= AbA-F 2 UHHFO] 2] A (severe acute respiratory syndrome-associated coronavirus,
SARS-CoV)Z H = it 22 utetol A= 2003 4 38 0] A saRrs 24 a7t Al LE]
AL 20039 68 15U 7FA] FHAR 33, oA - 172 7F Rl = e AFEE o= ¢l
ATE2 2004 °f] SARS-CoV Z o] mp|Eo 2 H e & A7ER] A AlA A T o]/ B
A7k ek 2012\ 6 of] ARP-T of2hr|otof A F4d
o] HHAygt ghafol| A A 22 Tz upato]g A7 o &

T2 ofztd|opgtE Z7to| A HH i 3/ SEEHSTT LAY S oA T2 E7IT
S (Middle East respiratory syndrome; MERS) 2.2 &2 A © A¥e] Qo2 HEA A2
UHHFo] 2] 2 (Middle East respiratory syndrome coronavirus, MERS-CoV) 2 ™ = 1t} MERS-
CoV7h A& H1H & Q 2ol A 2012'd 4 €0l ARIn| Y B O & AFFSh Shxf 2 R E] B
Zold T57] Aol A MERS-CovZF ZRIE| AT ¥ 2012'd 42 FE 20199 12€7HA] 2770
=+oj| A 2,499% ©] MERS-CoVE 2 %] 9] 0 1 8587 (34.4%)0] AFYateich 22| ubetol A
£ 20151 5ol A 72 7}A] ARt ot2tH] ot A =gt & R gt 22} 9} A ¢hsto] 18678
o] FAP7F MY AL o] ol A 3878 (20.4%) O] AFYSEATE
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1. Hjo|2{A FHHa £
F 2ol A= Qo #to] Q)= E A Bl B AlA T 71 (positive-sense single-stranded)
RNAHFO| 2 AR T 7= 80-220 nmO| t}. 2] 3] 0f| 20 nm 2] ¥ 2P} 22 = 7] (spikes) 7T A
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Table 1. Differences in characteristics of COVID-19, SARS, and MERS

Characteristics COVID-19 SARS MERS
First identified location Wuhan, China Guangdong, China Jeddah, Saudi Arabia
Period 2019-present 2002-2003 2012-ongoing
Host of virus
Natural host Bats Bats Bats
Intermediate host Unknown Civet cat or other animal hosts Dromedary camels
Mode of transmission Respiratory droplet Respiratory droplet Respiratory droplet
Contact Contact Contact
Ro 2-3 9-54) <149
Incubation period 5.1 days™ (95% Cl, 2.2-11.5 days) 4.6 days*t (95% Cl, 3.8-5.8 days) 5.2 days*)* (95% Cl, 1.9-14.7 days)
Case fatality rate 3.8%% 9.6% 34.4%

Abbreviations: COVID-19, coronavirus disease-2019; SARS, severe acute respiratory syndrome; MERS, Middle East respiratory syndrome; R,, basic reproduction

number; Cl, confidence interval.

*Median incubation period; TMean incubation period.
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o] Xzt n| 7 Aol A B F2] 2 U (corona) x| Ko 7| ufjZoll 2 LHfo] 2| AR BT
= ATh Al F R0l A BE AE 4o 4 ok AR 7HA] ¢ RNA HRo| 2l AT F
ol A 71 2 77 A (genome) S 7FA] AL Qi Th 10 Al 54 0 2 F 2 LHFo] 2 A= Nidovirales &
(order) Coronaviridae T}(family)°ll <5 Lra}, v el, 7ot 9 REfO] 47 9] £ (genus) O = TFA]
etk Q1] & U o 7]+ AF F 2 UHlo] 212 (human coronavirus; HCoV)2F X355
oAl A& do7]= FE2UHo| 2| A= uf = HEF F Eudlo] 2 Aof &3kt HCoV-
229E9} HCoV-NL632 Lt 2 LHfo] 2] 20 &35}, HCoV-0C43, HCoV-HKU1, SARS-CoV
2} MERS-CoV+= H[EF T2 UpHpo] 2] Aof| L3t} 2/79] 7] 82| Hio|2{ A0 AR F =Lt
Hpo]2| A= Zhmf I 2 upHpo] 2| Aof £6ka1 Z| ol T E B 270 Iz uHbo|H A
e} I Zutdlo] g Aof &5tct, I 2uidlo] 2 A 9] sHAMHIH (mycleoprotein, N)©| RNA F-7
A S S MA] LT (coiled tubular helix) FERE o] 21 o= Z] A o] Z 3 9] (E)o|
Eento] Qloh 2ol A 0] oju]= 27l B 370 9) GehilS xEstal 9], 2]
ol &3] = matrix FEY(M), G B FI} L2 5 7] (spikes) Y2 Q1] HHHO| EEH S
cheEl o} QB 5 2 ujslo] 2] Ao)| ARk E2HSHH= hemagglutinin esterase (HE)©| T, s ©Elo] &
3} Aol A o g A8ttt HE H= S Tl o] A3k 4=-84|of] Aot A Zhedo] AJAHE
ot Z2uppol 2] A0] f4 A = 570 Dol ti$t RS 354 o= 71A| AL Utk Hiol 2
A EA| §421 RNA dependent RNA polymerase (RdRp), S, E, MZ} N ©Elo)] st g4 x}7}
5'-RdRp-S-E-M-N-3'9] -A1 = v G =] o] Qltt.»

s

2019 120l = 93] w5 SAFEol A 22l H vhol Y A A A A7 24
Z 3t v} I 2 oputo] 2 Aof &5} SARS-CoVel T &= A 22 (novel) T2 HFO| 2 AR
5] % Tk o] Hio] 2] A9] 7] A H-2 SARS-CoVt MERS-Cove] &7 Gt 212} 79.0%,
51.8% U x| 5} 0.1, HF3F] O] SARS-like coronavirus (bat-SL-CoVZC45)2t+= 2F 87.6-89% ¥
Shof 7Hg ARSI TE 020 o] Hio| 2| A7} AlRholl A HEH M2 I 2UHlo|2 AR A 4]
A HH S Lo 4 Qrtal 45 H 11 0] F 2019 novel coronavirus (2019-nCoV) = &7
o7 Eettrt 20209 29 119 9| International Committee on Taxonomy of Viruses®] I 2
Lol 2] A 73] (Coronaviridae Study Group)+«= ©] A| 22 Z2LfHlo] 2| A 0] AlF Y5}
2 (phylogenetic) =4 Z T}l T4 5t SARS-CoV-22 5 ThY 22 'Gofl AMAI R 7]
T At A 2 E M2 7AW A T A F (WHO best practices for naming of new
human infectious disease)®l] tet 20198 A 2 WAE F Z1jdlo] 2] A e} o]of oJ g AgHS 5=
Sh= coronavirus disease 2019 (COVID-19) 2.2 H 5} T}
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SARS-CoV-2 3414 7] M E B4 zpg0] T 5F0] SARS-Cov-22] B A (reservoir)+= B3]
A Ao 2 FAHEAT F7 &= AA7HA] Hre] 21 2] 94 AT, SARS-CoVet MERS-CoVe] H
A= vHFo]3l SARS-Cove] 57t 52 3 AL Y0] (masked palm civet) 5-°] 4 &
™, MERS-CoVY] 57t &5+ &5 YEl(dromedary camel) 2 & A gt} 2

FZ2udlo] 2] A9 E7] THll(spike protein) &5 L 22| X5 (tropism)S 275
83 2% TS Fol 47 AEulT Agstol AT 2 YEehe 283 A 4 A
(receptor-binding gene)2] -7} SARS-Cove} T2 -F-AF5t] SARS-Cov-27} Al 2Lof| X &3t
i SARS-CoVel & LRt = EA 5 o] & A o2 FZE 3 om, o] % 1510 A SARS-CoV-27}
SARS-CoV&} nFEF7}A] &2 angiotensin-converting enzyme 2 (ACE2)S 484 2 o] &§lo] 1
E it A2k F 2o 2) A Zof| A HCoV-NL63 S5+ ACE201] A3H5}A] 2 SARS-Covell

H| Wl5ho] Agte o] Yt} HCoV-229E9] 4*-8-A|+= aminopeptidase N (CD-13)°] 2L, HCoV-OC43
o] &8+ obZ] B R A| kgkth. MERS-Cove] 484+ 517129 dipeptidyl peptidase-4
(Dpp4)o]Tt.®

SARS-Cov-2 7| A M ZA K ZAoIH HE2 Helsiglons, ol F uho]2| 4 RNaZ}
B QIE o 27 Eak A wakobuet, Wol, o, £, Bl Sol = PEEgick s

2. Hto|2{2 F}

F3 904 COVID10 2% B 2710l S BFARS] o] Bins|x] o} Aol A
Ao 2.9 Ank b5 o] e R0 2 FAHIT. Tl SaolM G5t 91 Relo=
AAHE A4 A PR o] Gl FAZFHAYSIHT A A3 L FT 9 T7bolA] Bt
PHEYSFRAA Aol A Ak 2] Hutrt Q1 g s gl s

HCoV-229E, 0C43, NL63, 18] 3L HKU12] Hut B4 T &hahA| Hhal 7] 9l A] kx| ut o2 &
&7] Hol2{Ae} uph7h| 2 vjE ) A 9 7MY HE5S Foff duprt dojdrhe ool =
S22 = M7} 7Hs 3k Ao disi A= BE5kAl X Bh= @lTh MERS-Cove] 73 B2t
A3 HFol 7HE St Mt F 2ol M HE R ofoj 22 = HubE 4 lon tjj-
2 AR HutE 7Hse A0 2 Helrt 0. SARS-Covel F2 HMuf 2% vy} 23
AEFolh. E77] x| 54 7] Abta} 22 ofjoj2F o] A/ == 7ol Aute o] F7tst
Rh= Ba7k ook tivl S 53 Mk 7Hs s 2o 2 o AR A HEhgt S7= itk
SARS-CoV-22] 1} 7 2= SARS-CoVe} MERS-CoVet U 21 02 &, S8 7] &H]
& EeHEo] 32 Hup Aot} vio|g| A7t 2HH & &7 l —E‘H]EO] /‘Eﬂolﬂ_ A
=2 Eotadg 522 E4 HHHol 2of 4= AR EFAY
S Mo 7hsE Ao Heolty 2 37| Hup= OJZHW}ZI H & A] %LO} 2 Hxt
BEE AAA A et ok e A2 S0 A ool 2 &5 AstE AleS st 4
ol 37] Auprt A eHA o = WA 7H5/d o] UTh. SARS-Cov-29] RNAZF E o, 471 gl o
Hol M= S AT A o] e Hio|{ A7 EAste] o] 52 &7 M7t 7he et A=
R P P R g o

SARS-CoV-2= A} £ &7} o e} SARS-CovZt EAE| QT £ Bt o w2 4] A AjA
2 gh4tE] 31 Qlnt 20199 129 310l St -5 X ol A I u] /o] m=] o] F-8Y3kar QL
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1A BaE & ) 37 o] Ay = Q1 20201 39 5ol F=ol| A= 80,555, = &
907H=tol| A 17,8217 2] 231 #Hxp7H Y5 11, 39 1ol = M A Aol =147 o2 7
o] gHitE| o m 4,000 o] AFYSEe], Al A E 7 7] 7= 2020 3€ 119 0l COVID-197}
A A A 53 (pandemic)©] 2kl A A5} THs o] = SARS-Cov7} 2002 112 162 0l X2 &}
Q15 5 2003 72712 297) =20l A] 8,096 2] &7l S}t 774T o] AFAFE HIAY A oLt
NAA 5382 7HsAd o] glokar WekE] I A3t Zpo] 7} Q. $hH 2009 4ol 22
HIN1 Q1 =2l =} v}o] 2] A (HIN1pdmO09 virus) 7} & 5+ 5 72 A A| 2 w2 A ZHAFslo] 2009
| 62 1ol AAIEZA 7|7 MAA o738 & A 2ESHA S wf 7471 =0l A oF 3wt of 2
X 2Ap7E B s Qe

SARS-CoV-22] Zu}eof thisto] AR 7A] Af3o] A|&2 o & viskal glo] A &aiA| 4
Bhe gleF. 20201 12 19 26 22 79710 MEE £ 2 FolA 12719 A7 E B4
SARS-CoV-22] 7] Z Y AFA] 4= “~(basic reproduction number, Ry; SF Aol ZFd A7t A7t
ZHEQbol| A ZAA T Bt AY9)=1.4-6.492 FHE 00, O] B2 3.23,
2be 2790191k 45 of 8k =7 o) Aol R A E 4 AA W 23 HER o5
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SARS-CoV2] 74 --ofl Hut7} Ldofut= Al 7]
SE7]0NA Hrol2{ A0 o] 7MY w2 A
o oJuiol #AHE A5 o| A A o] ’Ysh= A9 A AL i‘”
HH o 2 = AulS gupA o 2 xpgkst 4~ 9) =l

A71el dojut= 2= °4ZH77}ZI B 2stA| %}—E} AutH oz i’—g—7] u}o]a
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e
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Tof| o] 5}Hse A} = A} HEAY 2] Sof| o] 2] A Q] 9Fo| 7FA okl o] & M A} ZhA K] = oF
© 7 AE el e] uto|2| 2 ujE YT fAHIRITE o] A ATHe saRs-Cov-22] WTH7
ZuA 27) 9 9ol Aol 4 1S AAFSISITh E3E o] AolA 1 e] R
2o} 47| 2ol M & E vhol2] & ke Uhulx] §EARFe) 47| moll A & E uo] ]
A O3} 9 AFEFGITh, o] BEAF ZF 2} it ZAko] A Ao T Hio|H A Mupr} 7t
5k 4 9188 Uehdich Alal 2 92 Uetolx Hat fake Tefsto] Boke o zele] 27
o] &2 AMu}r} Wst= Ao 2 Holth, w3k 2Ato| gl 7FE 0 2 HE| 7= Uoj| 4] Hu}
7k Lol 4 97} 2 2ol BAE Itk F, saRs-Cov-29] b= 7l o] 27) e 2yt
Z/40] gLt 718l & A 9ol & dofd 4 QUrh. o) = sARs-Cove] Huteb the Yato 2
SARS-Cov-20]| et 2] 39 S/l A= BAE Zobr] A|she g o & vl A9
Auts GbH 0 2 heketa) 2ok 45 98- AlAFRIT) Ut 37t 2kl o] Z4He n) A
A2hstA] BRAL 1 £ 7|4 Qg0 2 2o A Q| 5kK] 2HS THs A SE Qo] B
Zogate) 7+l Huk 75 Aol tiai Al 27FA Q) Ayt W e sheh Ak EA EhY AH
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SARS-CoV-27} Aol A Bijot2 2] ZhQfo] 7heot X|of thsli A= defxl wh7t g] ok
TF. 2002-2003 SARS- CoV-rr Y Al7]el 1278 9] AbEL o] Zhed o] B 1 E| Q)™ o] F- 375 (25%)
of YAIF7F ARG 472 FASHAT. BRI sl A o] RIF AL 2Rk Aol Al L
ol= 263773 20, S/YTt Al Yot s T 2782 A UiRS A 0] 3l Tt st 9] Al ok=

https://doi.org/10.14776/piv.2020.27.€9 5


https://piv.or.kr

TAZLiHfo|2{ A ZE

I V PEDIATRIC
INFECTION
tei= 191} SARS-CoVv-20]| CHSH & & VACCINE

https://piv.or.kr

SARS-Cove| 7 o] 3717} 33Tt Y4l F-oll MERS-CoV 7 o] ERlE A HE]
A £ sl E], F 9 2] AR S B E[Qlor o] Fof sio] fHFA|
A F AL 375 (33.3%) ©] AFFSERATE AbAbo] 2] UQLAL ) AlLto] 32520]| A BhAe] 5
Z45t o 4lAJo} &= MERS-CoV 242 A Th. SARS-Cov-27} Y4loll v x| =
otH 7] 95t A A1t =] ol B aLE| it} 914l 37]0]] SARS-Cov-2 B H O = X Tk
o o] AR = iAo 2 A A &S AA|5H O SARS-Cov2 AES P4, AE, =4,
AlAgote] Aol & =ik A of| A AT 9r o] AbE Fol A Al Mg o = st A
AP e 7%= Sl o AR E GIRITh oF4, AT, Bf, AlAJoke] 9l T2 A of| A
SARS-CoV-2+= AE&5 A] ottt é, 9l Al 37]0]] COVID-19 H|Z 0 &2 ZIThE Alx 2 HE| F410}
29] 2 k-2 WAYSHA| &2 Ao o E T ey T JAIRS] =7} ol A 11 9

Al 3719 Zrdwt 2= o] 9l ?:VJ Z7) e F719 7ol dal et eljote mlx] = FFF

p

\d

05.{
ol

ki o]N
od >
o Mo © 2

3
S
v
)
lo
N

)

b
N,
lo
ofN
)
£l
rlo
9)]
—
e,
o

0,214 2 dH A Tk 7HE Uiofl A YR A
At 2 57] 378l ‘:'E“J)*%P‘}iﬁ}. 4, 0k 71, w2

S HaA =27 vehdohe iy 2
gt 3%l A e = 543l
B3 AARE w9 AF7EA] A

© 2 zpe) o5 2ol 4 o] Fof Z4fo]
e

»
e

1
[SS]

4

o

o oX

;
o

22
kU
=)
)
0
oft
30 &
}1_‘
lo
fol
o
N
e o
{u
rJ

Q
ol
_L
P
i
é
b g
2
£
rlr
oN
o
H 4
)

o1ch, 2efh 8 G Aol = ok 240l 9
ahed7] whgol AA| 54 2 .

20209 29 20Y7}HA] F=-2] = 7+HE A AE](National Reporting System)ol] 2. 115H4)
o] 3 3hato] Ae ZAZH 514 (228 -100A1) 2 M 30-69A4| 7} 77.8%2 X} ]6
Z]—7]— 51. 10/()0] o] Iq- E__'_I_I_Q %]—%_]_ ‘_Z]-_J QF 80%= L u:ﬂ =] O] =190 o]—X] 0}0]-7i ],]- A
oAl oF 14%7t 5 HHoIRH F 6= 25 B4, £3, thd/d &
2 3 el S32] coviD199] 23t AP E-L 3.8% 2, A HL QY
5.8%, St 2] |92 0.7%=2 dH A TH St ojs] E= AT 9 Q1o =2
Al ol4Fe] Lolsh TSk, i, AT e, WAl wAe 3 ok 22 )
O Aol A T 2, AIT 49 C S Hile] AE Ao B
SPYSHA W8T 271, 247 37, Telotel 7| Uolx] 271 5ol ehdc)
ZSEYGoM FZ ool AH 72| &4 (ground glass appearance), 7H %
= 3% 44 5ol BEE Ut

-
U'I
8
N

o[)l
= on K
i o€

N
=

£ 2
dr oL O et B orr o

o
XN

o
o
10
Mooy ooy X2

e
o
i
o
rlo _10

>~ X

2
=)
o®

ot ok

H e g
rlr
£

E:IO o;loll
(L)

So=of wet A6t 1387 o] HlE &

%‘z 27k Bajt Al oP H|Foll £330t o] 367 2 - Lhol= 664 AL 3

5 T Lol st et Algt Rl A e,

P 5822 71A é‘%—%%ﬂh}ﬂ 7} o] wkokeh At ml@ o] UUE AP ZAF AJRFE
2

1w = oT o

E
B SEE o] WA 7HA) Z17he 5ol la FHEEERSF RO QWA 7I7He
solgich, A7 WE FAA 6ol Aol AP ES 4.3%0] ek, A ool 4] g
H
u

0

o)
O
O

0.

%79 o FRE F AT So) F7h7b bt T 347 8] 8o] F7bskgon Y 4
7 2steict
https://doi.org/10.14776/piv.2020.27.€9 6


https://piv.or.kr

TAZLiHfo|2{ A ZE

I V PEDIATRIC
INFECTION
tei=-191} SARS-CoVv-20]| CHSH & & VACCINE

https://piv.or.kr

_;?_
ettt £ ZM 20-30%+< UZ
AL, 604 0] kel A

N N
-10 b
N
ml
fo
ol
3R g
|o
=)
S
>
of
T
&= rfo
19
2
fu
i3
ok
(%)
N
=
2
N
fru

r°"

Fol| A HhAY5E Q1 Q1 m| AFe] W& Zhx}of| A SARS-Cov-27} 3| S &5 11 B3} 371 YL o]
COVIDA19+ A AJA| 2 &AL 31, SARSSF MERSE T O] B2 &H7 Shafet Azt

N4
r_>-i o

53

|

=3 Ha“c'ﬂ Zich A Q] 1 o] b ufj Bt wtEA] A 22 ZHH R o] ARJIAE Frotul 1 /-4
HEE THo 24 Xk v S /e 4 QA E 13, S-S whe] Zhohfjo] A s A
2ot A S E AT 4 A =t Ty A 7HA] & SARS-Cov-22] Y AU S EFE
S U A] 30, vhol g A0] Hut Al 7] s Mt 717 9 A S o 3 2t TS Bl Sofl of
S A &= BFe{ o Shot. coviD-192] Mut £ =& 3= S A &)= 5Qtoll SARS-Cov-2
of thgt AFE B3l G312l 2] & ofA| ek vl Al jEto] o] 2o zjof 5Lt

ACKNOWLEDGEMENT

AFE 473 o] 82 FA thatioly A dnEE FAAANSt chat ol
ol ZAFEGuict,

I'would like to thank all the members of the Committee on Infectious Diseases of the Korean Pedi-
atric Society and the Korean Society of Pediatric Infectious Diseases for their efforts in searching

and analyzing the data related with SARS-CoV-2.

REFERENCES

1. LuH, Stratton CW, Tang YW. Outbreak of pneumonia of unknown etiology in Wuhan, China: the mystery
and the miracle. ] Med Virol 2020;92:401-2.
PUBMED | CROSSREF

2. World Health Organization. Novel coronavirus (2019-nCoV), situation report-1, 21 January 2020
[Internet]. Geneva: World Health Organization; 2020 [cited 2020 Mar 2]. Available from: https://www.
who.int/docs/default-source/coronaviruse/situation-reports/20200121-sitrep-1-2019-ncov. pdf.

3. GISAID Database. 2020 coronavirus [Internet]. Munich, Germany: GISAID Database; 2020 [cited 2020
Mar 20]. Available from: https://www.gisaid.org/CoV2020.

https://doi.org/10.14776/piv.2020.27.€9 7


http://www.ncbi.nlm.nih.gov/pubmed/31950516
https://doi.org/10.1002/jmv.25678
https://piv.or.kr

PEDIATRIC
INFECTION
FELIHI0|2{ AL H S -192} SARS-CoV-20]| CHSH 0 & VACCINE

https://piv.or.kr

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Paraskevis D, Kostaki EG, Magiorkinis G, Panayiotakopoulos G, Sourvinos G, Tsiodras S. Full-genome
evolutionary analysis of the novel corona virus (2019-nCoV) rejects the hypothesis of emergence as a
result of a recent recombination event. Infect Genet Evol 2020;79:104212.

PUBMED | CROSSREF

World Health Organization. WHO Director-General's remarks at the media briefing on 2019-nCoV on 11
February 2020 [Internet]. Geneva: World Health Organization; 2020 [cited 2020 Mar 12]. Available from:
https://www.who.int/dg/speeches/detail/who-director-general-s-remarks-at-the-media-briefing-on-2019-
ncov-on-11-february-2020.

Gralinski LE, Menachery VD. Return of the coronavirus: 2019-nCoV. Viruses 2020;12:135.

PUBMED | CROSSREF

KimJY, Choe PG, Oh Y, Oh KJ, Kim J, Park SJ, et al. The first case of 2019 novel coronavirus pneumonia
imported into Korea from Wuhan, China: implication for infection prevention and control measures. J
Korean Med Sci 2020;35:e61.

PUBMED | CROSSREF

World Health Organization. WHO Director-General's opening remarks at the media briefing on COVID-19
- 11 March 2020 [Internet]. Geneva: World Health Organization; 2020 [cited 2020 Mar 11]. Available from:
https:/www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-
on-covid-19---11-march-2020.

Korea Centers for Disease Control and Prevention. Updates on COVID-19 in Republic of Korea (as of 12
March). Cheongju: Korea Centers for Disease Control and Prevention; 2020.

American Academy of Pediatrics. Coronaviruses, including SARS and MERS. In: Kimberlin DW, Brady
MT, Jackson MA, Long SS, editors. Red Book®: 2018 Report of the Committee on Infectious Diseases. 31st
ed. Itasca: American Academy of Pediatrics, 2018:297-301.

World Health Organization. Summary of probable SARS cases with onset of illness from 1 November
2002 to 31 July 2003 [Internet]. Geneva: World Health Organization; 2004 [cited 2020 Apr 1]. Available
from: https://www.who.int/csr/sars/country/table2004_04_21/en/.

LeeJS. Severe acute respiratory syndrome (SARS). In: Yoo JH, editor. Infectious disease. Seoul: Koonja,
2007:775-81.

Zaki AM, van Boheemen S, Bestebroer TM, Osterhaus AD, Fouchier RA. Isolation of a novel coronavirus
from a man with pneumonia in Saudi Arabia. N Engl ] Med 2012;367:1814-20.

PUBMED | CROSSREF

Memish ZA, Perlman S, Van Kerkhove MD, Zumla A. Middle East respiratory syndrome. Lancet
2020;395:1063-77.

PUBMED | CROSSREF

Oh MD, Park WB, Park SW, Choe PG, Bang JH, Song KH, et al. Middle East respiratory syndrome: what
we learned from the 2015 outbreak in the Republic of Korea. Korean ] Intern Med 2018;33:233-46.
PUBMED | CROSSREF

Englund JA, Kim YJ, McIntosh K. Human coronaviruses, including Middle East respiratory syndrome
coronavirus. In: Cherry J, Demmler-Harrison GJ, Kaplan SL, Steinbach WJ, Hotez PJ, editors. Feigin and
Cherry's textbook of pediatric infectious disease. 8th ed. Philadelphia: Elsevier Inc., 2019:1846-54.

Brian DA, Baric RC. Coronavirus genome structure and replication. In: Enjuanes L, editor. Coronavirus
replication and reverse genetics. Berlin: Springer, 2005:1-30.

Zhu N, Zhang D, Wang W, Li X, Yang B, Song]J, et al. A novel coronavirus from patients with pneumonia
in China, 2019. N Engl ] Med 2020;382:727-33.

PUBMED | CROSSREF

Ren LL, Wang YM, Wu ZQ, Xiang ZC, Guo L, Xu T, et al. Identification of a novel coronavirus causing
severe pneumonia in human: a descriptive study. Chin Med J (Engl), In press 2020.

PUBMED | CROSSREF

Chan JF, Yuan S, Kok KH, To KK, Chu H, Yang]J, et al. A familial cluster of pneumonia associated with
the 2019 novel coronavirus indicating person-to-person transmission: a study of a family cluster. Lancet
20205;395:514-23.

PUBMED | CROSSREF

Coronaviridae Study Group of the International Committee on Taxonomy of Viruses. The species Severe
acute respiratory syndrome-related coronavirus: classifying 2019-nCoV and naming it SARS-CoV-2. Nat
Microbiol 2020;5:536-44.

PUBMED | CROSSREF

Kan B, Wang M, Jing H, Xu H, Jiang X, Yan M, et al. Molecular evolution analysis and geographic
investigation of severe acute respiratory syndrome coronavirus-like virus in palm civets at an animal
market and on farms. ] Virol 2005;79:11892-900.

PUBMED | CROSSREF

https://doi.org/10.14776/piv.2020.27.€9 8


http://www.ncbi.nlm.nih.gov/pubmed/32004758
https://doi.org/10.1016/j.meegid.2020.104212
http://www.ncbi.nlm.nih.gov/pubmed/31991541
https://doi.org/10.3390/v12020135
http://www.ncbi.nlm.nih.gov/pubmed/32030925
https://doi.org/10.3346/jkms.2020.35.e61
http://www.ncbi.nlm.nih.gov/pubmed/23075143
https://doi.org/10.1056/NEJMoa1211721
http://www.ncbi.nlm.nih.gov/pubmed/32145185
https://doi.org/10.1016/S0140-6736(19)33221-0
http://www.ncbi.nlm.nih.gov/pubmed/29506344
https://doi.org/10.3904/kjim.2018.031
http://www.ncbi.nlm.nih.gov/pubmed/31978945
https://doi.org/10.1056/NEJMoa2001017
http://www.ncbi.nlm.nih.gov/pubmed/32004165
https://doi.org/10.1097/CM9.0000000000000722
http://www.ncbi.nlm.nih.gov/pubmed/31986261
https://doi.org/10.1016/S0140-6736(20)30154-9
http://www.ncbi.nlm.nih.gov/pubmed/32123347
https://doi.org/10.1038/s41564-020-0695-z
http://www.ncbi.nlm.nih.gov/pubmed/16140765
https://doi.org/10.1128/JVI.79.18.11892-11900.2005
https://piv.or.kr

PEDIATRIC
INFECTION
FELIHI0|2{ AL H S 192} SARS-CoV-20]| CHSH 0 & VACCINE

https://piv.or.kr

23. Lau SK, Woo PC, Li KS, Huang Y, Tsoi HW, Wong BH, et al. Severe acute respiratory syndrome
coronavirus-like virus in Chinese horseshoe bats. Proc Natl Acad Sci U S A 2005;102:14040-5.
PUBMED | CROSSREF

24. Anthony §J, Gilardi K, Menachery VD, Goldstein T, Ssebide B, Mbabazi R, et al. Further evidence for bats
as the evolutionary source of Middle East respiratory syndrome coronavirus. MBio 2017;8:e00373-17.
PUBMED | CROSSREF

25. Drosten C, Kellam P, Memish ZA. Evidence for camel-to-human transmission of MERS coronavirus. N
EnglJ Med 2014;371:1359-60.
PUBMED | CROSSREF

26. Belouzard S, Millet JK, Licitra BN, Whittaker GR. Mechanisms of coronavirus cell entry mediated by the
viral spike protein. Viruses 2012;4:1011-33.
PUBMED | CROSSREF

27. Letko M, Marzi A, Munster V. Functional assessment of cell entry and receptor usage for SARS-CoV-2 and
other lineage B betacoronaviruses. Nat Microbiol 2020;5:562-9.
PUBMED | CROSSREF

28. ZhangH, Penninger JM, Li Y, Zhong N, Slutsky AS. Angiotensin-converting enzyme 2 (ACE2) as a SARS-CoV-2
receptor: molecular mechanisms and potential therapeutic target. Intensive Care Med 2020;46:586-90.
PUBMED | CROSSREF

29. Young BE, Ong SWX, Kalimuddin S, Low JG, Tan SY, Loh J, et al. Epidemiologic features and clinical
course of patients infected with SARS-CoV-2 in Singapore. JAMA 2020;323:1488-94.
PUBMED | CROSSREF

30. To KK, Tsang OT, Chik-Yan Yip C, Chan KH, Wu TC, Chan JMC, et al. Consistent detection of 2019 novel
coronavirus in saliva. Clin Infect Dis, In press 2020.
PUBMED | CROSSREF

31. LiQ, Guan X, Wu P, Wang X, Zhou L, Tong Y, et al. Early transmission dynamics in Wuhan, China, of
novel coronavirus-infected pneumonia. N Engl ] Med 2020;382:1199-207.
PUBMED | CROSSREF

32. Ong SWX, Tan YK, Chia PY, Lee TH, Ng OT, Wong MSY, et al. Air, surface environmental, and personal
protective equipment contamination by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
from a symptomatic patient. JAMA 2020;323:1610-2.
PUBMED | CROSSREF

33. van Doremalen N, Bushmaker T, Morris DH, Holbrook MG, Gamble A, Williamson BN, et al. Aerosol and
surface stability of SARS-CoV-2 as compared with SARS-CoV-1. N Engl ] Med 2020;382:1564-7.
PUBMED | CROSSREF

34. Chan M. World now at the start of 2009 influenza pandemic [Internet]. Geneva: World Health
Organization; 2009. Available from: https://www.who.int/mediacentre/news/statements/2009/h1nl_
pandemic_phase6_20090611/en/.

35. LiuY, Gayle AA, Wilder-Smith A, Rocklov J. The reproductive number of COVID-19 is higher compared to
SARS coronavirus. J Travel Med 2020;27:taaa021.
PUBMED | CROSSREF

36. ZoulL, RuanF, Huang M, Liang L, Huang H, Hong Z, et al. SARS-CoV-2 viral load in upper respiratory
specimens of infected patients. N Engl ] Med 2020;382:1177-9.
PUBMED | CROSSREF

37. BaiY, Yao L, Wei T, Tian F, Jin DY, Chen L, et al. Presumed asymptomatic carrier transmission of
COVID-19. JAMA 2020;323:1406-7.
PUBMED | CROSSREF

38. Wong SF, Chow KM, Leung TN, Ng WF, Ng TK, Shek CC, et al. Pregnancy and perinatal outcomes of
women with severe acute respiratory syndrome. Am J Obstet Gynecol 2004;191:292-7.
PUBMED | CROSSREF

39. Jeong SY, Sung SI, Sung JH, Ahn SY, Kang ES, Chang YS, et al. MERS-CoV infection in a pregnant woman
in Korea. ] Korean Med Sci 2017;32:1717-20.
PUBMED | CROSSREF

40. Chen H, GuoJ, Wang C, Luo F, Yu X, Zhang W, et al. Clinical characteristics and intrauterine vertical
transmission potential of COVID-19 infection in nine pregnant women: a retrospective review of medical
records. Lancet 2020;395:809-15.
PUBMED | CROSSREF

41. Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng Q, Meredith HR, et al. The incubation period of coronavirus
disease 2019 (COVID-19) from publicly reported confirmed cases: estimation and application. Ann Intern
Med. In press 2020.
PUBMED | CROSSREF

https://doi.org/10.14776/piv.2020.27.€9 9


http://www.ncbi.nlm.nih.gov/pubmed/16169905
https://doi.org/10.1073/pnas.0506735102
http://www.ncbi.nlm.nih.gov/pubmed/28377531
https://doi.org/10.1128/mBio.00373-17
http://www.ncbi.nlm.nih.gov/pubmed/25271615
https://doi.org/10.1056/NEJMoa1405858
http://www.ncbi.nlm.nih.gov/pubmed/22816037
https://doi.org/10.3390/v4061011
http://www.ncbi.nlm.nih.gov/pubmed/32094589
https://doi.org/10.1038/s41564-020-0688-y
http://www.ncbi.nlm.nih.gov/pubmed/32125455
https://doi.org/10.1007/s00134-020-05985-9
http://www.ncbi.nlm.nih.gov/pubmed/32125362
https://doi.org/10.1001/jama.2020.3204
http://www.ncbi.nlm.nih.gov/pubmed/32047895
https://doi.org/10.1093/cid/ciaa149
http://www.ncbi.nlm.nih.gov/pubmed/31995857
https://doi.org/10.1056/NEJMoa2001316
http://www.ncbi.nlm.nih.gov/pubmed/32129805
https://doi.org/10.1001/jama.2020.3227
http://www.ncbi.nlm.nih.gov/pubmed/32182409
https://doi.org/10.1056/NEJMc2004973
http://www.ncbi.nlm.nih.gov/pubmed/32052846
https://doi.org/10.1093/jtm/taaa021
http://www.ncbi.nlm.nih.gov/pubmed/32074444
https://doi.org/10.1056/NEJMc2001737
http://www.ncbi.nlm.nih.gov/pubmed/32083643
https://doi.org/10.1001/jama.2020.2565
http://www.ncbi.nlm.nih.gov/pubmed/15295381
https://doi.org/10.1016/j.ajog.2003.11.019
http://www.ncbi.nlm.nih.gov/pubmed/28875620
https://doi.org/10.3346/jkms.2017.32.10.1717
http://www.ncbi.nlm.nih.gov/pubmed/32151335
https://doi.org/10.1016/S0140-6736(20)30360-3
http://www.ncbi.nlm.nih.gov/pubmed/32150748
https://doi.org/10.7326/M20-0504
https://piv.or.kr

PEDIATRIC
INFECTION
FELIHI0|2{ AL H S -192} SARS-CoV-20]| CHSH 0 & VACCINE

42.

43.

44,

45.

46.

47.

Wang Y, Wang Y, Chen Y, Qin Q. Unique epidemiological and clinical features of the emerging 2019 novel
coronavirus pneumonia (COVID-19) implicate special control measures. ] Med Virol, In press 2020.
PUBMED | CROSSREF

World Health Organization. Report of the WHO-China joint mission on coronavirus disease 2019
(COVID-19), 16-24 February 2020. Geneva: World Health Organization; 2020.

Zhao W, Zhong Z, Xie X, Yu Q, Liu J. Relation between chest CT findings and clinical conditions of
coronavirus disease (COVID-19) pneumonia: a multicenter study. AJR Am ] Roentgenol 2020;214:1072-7.
PUBMED | CROSSREF

Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang]J, et al. Clinical characteristics of 138 hospitalized patients with
2019 novel coronavirus-infected pneumonia in Wuhan, China. JAMA 2020;323:1061.
PUBMED | CROSSREF

Chen J. Pathogenicity and transmissibility of 2019-nCoV-A quick overview and comparison with other
emerging viruses. Microbes Infect 2020;22:69-71.
PUBMED | CROSSREF

Hui DS. Epidemic and emerging coronaviruses (severe acute respiratory syndrome and Middle East
respiratory syndrome). Clin Chest Med 2017;38:71-86.
PUBMED | CROSSREF

a9

2019\ 1280l = FHjo]/d 2-THAoA Yl )/ HF o] 72 xof WAYsEY] AlASHITt. #Ate] sh7] ol A o]

AdHR|A] 42 A2 F2Hfo] A7} B2 5] O™ severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)2
gy At AR 7] F= SARS-Cov-20] 2Jst A S A 2 UHo] 2] A7 F19(coronavirus disease 2019, COVID-19)
2 HYystitt 20201 3¢ 1190 COVID19= HAAIA] 2|4 1142 2.2 HH 21 oF 4,000 ©] AHYste] AARA7] L=
COVID197} AlAIA tif-ade AAsth A 20 &+ A2 F=udfol2{ Ao o3t &= ¥o| f3]o] qIUTh
2002-20038 F5FA S5 7]5F(severe acute respiratory syndrome, SARS) -3 Alofl= 8,098 2] &7 2xle} 774
Wol Al BAIstelow, 2012de] ALST] ofeulotol ] AlZkEle] EAIA F2 ofehulo} whEolA] WAIshL
A= FF5 557|557 (Middle East respiratory syndrome, MERS)= 20198 7FA] & 2,499 o] g+2}-e} 8587 o] AR
YA ZITE B FAd 0] 542 20201 39 12U712] L7l SARS-Cov-22] E43 Mut 4 L coviD199] A T4
ot 31 SARSS} MERS2FO] -AH 9l 2ol of tijstof 7hekshA] A7lish= 2ot

https://piv.or.kr https://doi.org/10.14776/piv.2020.27.€9

10



http://www.ncbi.nlm.nih.gov/pubmed/32134116
https://doi.org/10.1002/jmv.25748
http://www.ncbi.nlm.nih.gov/pubmed/32125873
https://doi.org/10.2214/AJR.20.22976
http://www.ncbi.nlm.nih.gov/pubmed/32031570
https://doi.org/10.1001/jama.2020.1585
http://www.ncbi.nlm.nih.gov/pubmed/32032682
https://doi.org/10.1016/j.micinf.2020.01.004
http://www.ncbi.nlm.nih.gov/pubmed/28159163
https://doi.org/10.1016/j.ccm.2016.11.007
https://piv.or.kr

