A
CHA 2t

ol Al | 20204 281 52l(%), 10:00

= Lol &

=
o

A=
_—0
7104
= 2

)

|IAME{(202

g

XA |32

S TE 2 0T

The Korean Academy of Science and Technology

BRI |G F ALY

KC ST






N U U X
N U N
X N
: =0e| B5
2T AE TR HpolHA 7L F40] SATEHA A AAIHOR Fagto] AL ]
Uth A% 2y ol Y gt 4=9] 571 FA1= 2003 A(SARS, S5+
& 3

o} 2
S5715F0) ATl BA 57 £ F FYsHEA SEAee Ao r AMEL
o},

AARAZ HWHOYE 224 918 9]
T 49 A} o Bl w9

mlm
&
-3
>
)

=307 AN, U
’ A

‘ A= AYARS

E
rulm

ARE FololA B
o, 7] S 9] 98 BA0|T A% theol Bag AFUUch
B3 g0l $2) Asio] SHIERA Aol

Ty kRt viAE Baf v, v
@?}0] 7}1=E7 Qo ol= & ASK
S ogA W= gRlod kA QU

Oloﬂ HZoF Hi Aerkee BAAL debE kot Abd
A EES B0 8 =0 s AAL = Q= meHQd qAgee v

Jore o}
A sty HmAdetE oW FEAFER0] we Wi FolS Repsur,

=2
=
p
T ox
£ 1o

i

BIRILE | S TSNS Bl% LKL

S2TtE sty Y T

SIRYMEIERS|S 2} 7|20 A|MOl HIMI YHHMAS ORISH 27HAE HeteHo
thet Ttel|aN D U SPYURHS TEGH| YIS MEET UsUC







Z=1H

Al ZH

T
__Oﬂ
T
H
Kto
o o
__On_ _IE
0 = &
5 ' = T 2
N 5 O Klo zl ol
X 5 O T
o] ol “_m_w ~a &l _.._u
ol - = =7 s N - 20 5
R0 oy o 80 o ol 80
__OH_ ol .AO _L|_| v -— __o_H_ == ra, mo
or [ Kkl O o ~O0 KO
&l Urge | & O & oS - L
Moo gz Sor g ol T
= oo o il S - =
oo e o ome E Homgop X3
A_._._._ .A_._._._ =) mmﬂ - mmﬂ =) mmﬂ ol m.mﬂ ﬂ.AI H__l ol
~~ Zo Emozo_g 3R L
T e R ey R A ol BO il = ol
PE Ao Eo RIS ZRERS
IH TH xr | ol AD of <
ijod 10d &o 0 mﬁ_ N &o W % 81 jod ol TO &I
3 ml <] K0 Nl o <1 T o X o % 3l <M &l
B ool _ ~ - 5 R0 1o 80 Kk @
0 il Ie S IFo o o
N o ﬂu_ ﬂ_u_ ﬂ_u_ _._____._ o o O O =._._._
o () L s
I < ofl ol il O | I RO K W =
wws F OF ® 5 R M g
o & RV KF K K O | K K WY Ko | =
o o o o o o > >
2] A\ ) A\ ) A\ N NS
(@) () LO
S = & Si B 2 B ® 3
o o o o o — — N
) L L 2 2 L L s
(@) (@) (@) LO (@) LO () (@)
™ o — N N o = o
w () (@) (@] (@) (@] — —







CONTENTS

Sl |STHHISAR |- e el |SetRlel SSHEERS| LTS F=LH[0[2A HES AL

. FHEE

. B8N

. FHEE

* OIXHZ

FHHE

. AYER

S 4
g o
e ok

=
i

1=
Jo
re

1 A2 F2UHlo|A EAT HHA TFA e 1
BTt Ofdtohst A=t

2 293 g B9t A ofuf A e 11
STt ofudtrhst

3 AF IZ=vHolF A 357 AESol did 3R gAY

(ZPAE: O|ZR] CIMCHSED OJTILHBL) -oeeveesersseusesssessesasesscrasissseasinses 57
SIEAMH DS TIR] ZHHEH O TIMIE] «eveereerernssenennsnsns 61
=i [P [ 65
(RSO HER] ZEHE TLTHEE AFRATERE cooveeeeeeeieeeeeienees 67
S T 71







o
=)
=
-
H
Ig
K{o
<l







T IZHHO|HA S8at 2 2ty

o

S|} o

M O XN2A
A & Z3tiefu Ottt M=stl
1.8
7| s st W 9H 13 9 =4
1979 ~ 1986 Suttiety AHASH SEA}
1989 ~ 1994 University of Texas—Austin 2Xtdto|2{Ast Ph.D.
1993 ~ 1995 Harvard Medical School H0IES B,

Research Associate

2.2 29

0

7 o xjg], =3
2019 ~ Sixi (ADt=0| =5t oy
2017 ~ 2019 ds|tistul OltTel ory
o0 - Moo Commitoe v g
2006 ~ 2 (ADCHEHEO0| A S ol
1989 ~ oI American Society for Virology







s

=]
e

= F2LH0[A AT}

A
—

A 1
4 48

F

=
X0
i

<l

J

.I

ZLtH{O| o

Ig

K10
<

2020. 02. 05




SRSl IS HAMS RS- S=1e [0 d SSHEESE| UE T=LHI0[2IA LSS AUt

[

FZLHLO|B{ AL 2K A (ICTV)

DNA viruses
(Dalstande (Srgestansd )
(" Envoloped ) (" Unenveloped ) [ Unomvelopsd )
Ch A (4] Parvoviruses (L)
Herpesviruses (L) Papilomaviruses (C)
A Porvinuses (L) Polyomavinuses (C)
ANA viruses
1
() ANA) CLD) (AN (()RNAVaDNA)
(" Unenveloped ) ( Emoloped ) ( Ewvaloped ) ( Doublecapsid ) [ Enveloped )
Calicivinses jruses (8] Reovinuses (S) Relrovi
Picomavinises Flavvirsses Bunyavinuses (S)
Togavinises Filoviruses
Orthomyxovinuses (S)
Pammyxoviruses
B Rhabdovinuses

4 oner NIDOHPALES
Family Caronavidae
Subfamily Carnovirinae Tarvifringe

Genus  Aphs  Bet  Gommo  Deba Terovus Bafinidns
ORI (YOOI CONNTRIS COrunguitas

Lineage abed

du Ho H

2019 Clinical Microbiology Review

3 Ho H

4 Spike protein Viral release

1. 284 5749, 571 49,
2HHoj2 A HE S
Wil 5""\‘/“\Ge,rfm/kE{E{M‘mI
l Translation of ORF 1 !
+  andORFIb
2. UK =R #Holo A5Y R0
% RNA polymerase
+ M0 Y 0 e
SARS-CoV: 0.8~2.38 x 10 subs/site/year “"-”‘—-J-— S Sneguive)
~10% subs/site/rep —— Trnsbtion

TR Ate
0C43, NL63, SARS-CoV, MES-CoV

S Vipositive)

@l m—pNo

NN — ¢
/_;

4
2
>
-
a




|, AE TRUHI0[ZA SAT} S 31 .

AZLH[O[2 A FHKSY 14

b e boj2{2 84
ORF 1a / 5
- ORF 1b s
leadet TN C (ganoma)
l MRNA transcription
genome translation 'E]’ »
b = mANA 24
l ae  4f[[[e
§ protein ™
s - m
mRNA 3
) 22
- DD"' & mANA 4

1} 2 MHV-A59

- Ppp1at pp1b = nsp1-nsp16 genes

- HIZCH 3 ns2, nsda, ns4b | ns5a
- PRCHY SSMEN 2

- S8 HEME > 59-nts

- (+) ssRNA = 27~32 kb E0|

- nspl4 > % 24

- UL SH/HA 9 2 HZAE 4|8
- QH FIgt HAL 1~ ZQ-T'-*Ol S5 M3A

Ull-— .[Ph.ms
S E protein SH2 sFHQ

g
i > 0I"’r Ef%tii
nc:m:mﬁumcmzm Elﬁ g

4 S 6789 12 13 W5

nspl-ngpi

(Coley et. al, J. Viral. 2006)

+ sub-gonome transiation

M Z2UH0[EHASY 58 §F

(SARSr-CaVs)”. = The recombined virus infected

Genetically diverse

coronavirses  Matural host Intermediats host Human host civets and humans and adapted to these hosts
before causing the SARS epidemict2®,
i Y— e (MERS-Co) = liely spilled over from bats to

dromedary camels at least 30 years ago'™ and since
then has been prevalent in dromedary camels.

HCoV-229E and HCoV-NL63 = usually cause mild
infections in immunocompetent humans. Progenitors
of these viruses have recently been found in African
bats!#.1# and the camelids are likely intermediate
hosts of HCoV-229E141%,

v

:' C' _.ﬂ - HCOV-0CH3
; HCoV-0C43 and HKU1, = both of which are likely

» HCoV-HKUL originated in rodents.

SADS-CoV = (= Bat CoV HKUZ) swine acute
diarrhoea syndrome (SADS) emerged recently in
piglets by a novel strain of Rhinolophus bat
coronavirus HKU2, named SADS coronavirus (SADS-
CoV)2 there is no evidence of infection in humans,

:‘ v L ﬂ ! saDsCov

——— Spillover to intermediate hosts
* Mild infection
e Severe infiection
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oiBtal- SIRIEY [£01IR BEYERS] 4

(EXQl 22 LiEo[2{ A5} A2t T
T

a2l
:CCDV ‘!Hi‘l A

|FeCoV ECHL] A3 8.47]
FIPY EXPE e
HCoV-299E et 487
|HCoV-NL63 A1 887

PEDV ‘&ﬂx| £ R

TGV bR A 587
BatCoVl ] 28 557

| Rabbit CoV? 7| Ak salk a8

iz

ek

yoley 294 54
W15 29
s e 3
Bk

949 (100%)
e

"5!'.'!1 Ad

e ool A

BCoV 431, WL EE A8 587 A akslr| &
HCoV-0C43 A 887) 475 2100
HCoV-HKU1 A 557) e Y
MHV 1A, 7 At 7E o, A% S, 70, o 0h] B4k (100%)
PHEV sh) 87],4 e, 204 28, Y42
RCoV | 870 A, F2A, Wl AY) S87] 79 A3, SDA
|SARS-CoV A 5.57), 010 -nl%;(sms)
MERS-CoV! A &1 k)
BalCoV £ A8, 587 ?
[ELEENTECES ) )
1BV ks 887), 4% 7|AA 4, Al
TuCoV EhES dad ikl |
(Modified from Fields Virology, 6th ed)
= k|
AZLIHIO|HAEY ChQFSH 2 LIHIO|2{A $1-CTDs 9
A0 1| O Al ‘“E -|| AR -" |-7=|ol-'6' 7=|I-I.'|.I.I
c>I |_|-|'“|.l| *i'l' I? |_|'Eo-l-
S1-NTD  §1-CTD
— | N3
a-genus Binds ACE2
— | TGEV
Binds sugar Binds APN
— I | PRCY
Binds APN
— T whv
CoVs — Binds CEACAM1
B-genus |~ NI ocov
Binds sugar
— I MERS
Binds DPP4 BB
— I | saRs I I I I
Binds ACE2 \ o
-genus |
e e s
s.CTo
Binds sugar NERS.COV I lt’
§1CT0 SI-UD

ACE: Angiotensin converting enzyme
APN: Aminopeptidase N
DPP4: Dipeptidyl peptidase 4

(Fang Li, ). Virol. 2015)
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() MZ+EHo 2t I+ 749 1 =022 = H o2 AE 7}s

(ii) 22 £0 £5l= 0| B| 3t 2 LBHO|2 A 59| $1-CTD7t

MZCOHE MEZ+8HE Q14T + 9lon], 09 BT 2 Hef ChE
S1-CTDSO0| 25| YT METEHE UNE + T

(i) 22LIH0 20| SI-NTDS 2 M| Erit 8| T 487
22 HHHOzZ ONg £ QI8
5 ‘Dual RBD 75 " 9| %8t Ch5Y ZE £4
5 ChE HOIF 5 ILI7H B2 M4 0[5 (58 5 AfE)
> M2E 47 SOM HEH o9l KHeMeh (42 5 A1Z)
> e “niche” 9 8%

NUF AZLH0|2{A 4| THATO| TIDIQ} ARZ
I 2I" 4 (evolution of the novel coronavirus from the ongaing
Wuhan outbreak and modeling of its spike protein for risk of human
transmission)

- SO 00| A NS EEE: 7647%
- BUHET A ool 57 F 142 5Y
- FRUUX| X 28 keal/mol

o{’ .
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e
N
5

R

o AL BN
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L fiid:t
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Xu et al. SCIENCE CHINA Life Sciences, 2020
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& 20301
4 HI 3594

;\ Sin350
LH

.
|} GZ0401
| HOGL0
SARS'® %‘_227

Shanghai Public Health
Clinical Center

National Institute for Viral
Disease Control and

Prevention
Institute of Pathogen
Biology, and the Wuhan
Institute of Virology
§ HIU3 S
i
0 HRUZA
9 HKU1 7
BetaCoV/Wuhan/WIVI
. BetaCoV/Wuhan/IVD(
nf-uVl BetaCoV/WuhanTVD(
BetaCoV/Wuhan/IPBC
WH-Human_1
—) BetaCoV/bat/Yunnan/
) bat S CovDIC21
-9 bat 5L CovZCes
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254 M1 (asymptomatic contact)

o Contacl with Patient 1

-

ZZ0A 2

Flight to
China
: Visit to Germany l Symptoms
Index Patient
Attended business f
meelings Positive PCR
Positive PCR
tta Symptoms
Patient 1 Auended business
meetings
Positive PCR
i Symptoms
Patient 2 Attended business
I
Positive PCR
Symptoms

Patient 3 G G e

Positive PCR
Symptoms
Pation e (e (e (e e :
Jan, Jan, Jan, Jan Jan, Jan, Jan, Jan Jan Jan, Jan.
19 20 21 7] bl " 25 26 i bl ) 29

Date

10.9% 38.6% 21.0%
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THE LANCET

ARTICLES | ONLI

Clinical features of patients infected with 2019 novel
coronavirus in Wuhan, China

Prof Chaolin Huang, MD * « Yeming Wang, MD * « Prof Xingwang Li, MD * « ProfLili Ren, PhD *
Prof Jianping Zhao,MD * « Yi Hu,MD * .« etal. Show all aut

Published: January 24,2020 + DOI: https://doi.org/10.1016/50140-6736(20)30183-5 . LIRS RCATEEN

2020.1.2~
43 SR T

A All patients (n=41)  I1CU care (ne13) NoICU care (n=28)  p value
i B~ i ml  Median age 49K Wi 3 68
hge, years 490(410580)  490(410-610)  490(410575) 060
Sex - - 024
154 Men 30(73%) 11(85%) 19(68%)
l — Women 11(27%) 2(15%) 9(32%)
5 ] Huanan seafood market 27 (66%) 9(69%) 18 (64%) 075
— exposure
E 10+ Current smoking E1ra] 0 3(11%) 031
£ Any comorbidity 13(32%) 5(38%) 8(29%) 05
= [ abetes (20%) 1(8%) 7(25%) 016
| Hypertensien 6{15%) 2(15%) 4(14%) 093
2 (Cardiovascular disease 6{15%) 3(%) J(11%) oR
Chronic obstructive 1(2%) 1(8%) o 014
pulmonary disease
0 ' | T T 1 9 ignancy 1{2%) 0 1(4%) 049
<8 1824 154 5064 165 Chionic iver disease 1(2%) o 1(4%) 068
Age (years) P
" 13 100%) 706%) 068
8- Huanan seafood market exposure e FEH IEmpeaaluTe,
(s [T <373 1(2%)
e Market cosed 73380 8(20%)
B1-350 18(44%)
6 Epidemiologicalalen +390 14(34%)
e Cough 31(76%) 1
i -
% Myalgia or fatigue 18(44%) L
E I Sputum production 11/39(28%) 5(38%) 6/26(23%) on
*g Headache 338(8%) 0 315 (12%) 010
z M Haemoptysis 239(5%) 1(8%) 1/26 (4%) 046
Dianthoea 13803%) 0 U5 (4%) 066
Ly Bypoes 2040 (55%) 12(92%) 1027 (37%) 00010
_ T 80(60-170) 65(20-100) o2
| dyspnoea
a H‘ F— |-| H |-| : . I|-|I HUE " S— ‘Dj ; Days l'lu'm firstadmission  50(10-80) 80(50-140) 10(10-65) 00023
9D 09N HH0 D999 0090H 09 bk
1& ok 1“:”9: ‘°; :"”\ ":’P;’P; : :’P\ £ *’\f\s, :q if: ik Systolicpressure, mmbg  1250(1190-1350) 1450 (1130-1670) 1220(1185-1205) 0018
. Cﬂ*\#q*v* FFFFFEF o*q*gﬂq FEFFE T \P |I Respiratory rate 12(29%) 8(62%) 4(14%) 00023 -
Onset date »24 breaths per min
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Onset Admission
Dyspnoea
Acute respiratory
distress syndrome
Intensivecare | _____
unit admission
Days
>
7
< )
8

< »

9
+

105

4 »

Median time
41 4 n i 16

(100%) (100%) (51%) (27%) (39%)

L | 1 1 J

Number of cases

Figure 2: Timeline of 2019-nCoV cases after onset of iliness

QRIGINAL ARTICLE

Early Transmission Dynamics in Wuhan, China, of Novel Coronavirus-
Infected Pneumonia 425% ST )4

Qun Li, M.Med., Xuhua Guan, Ph.D., Peng Wu, Ph.D., Xiaoye Wang, M.P.H., Lei Zhou, M.Med., Yeqing Tong, Ph.D., Ruigi Ren, M.Med., Kathy S.M. Leung, Ph.D., Eric H.Y. Lay,
Ph.D., Jessica Y. Wong, Ph.D., Xuesen Xing, Ph.D., Nijuan Xiang, M.Med., et al.

Table 1. Characteristics of Patients with Novel Coronavirus-Infected Pneumonia in Wuhan as of January 22, 2020.%

Before January 1 January 1 -January 11 January 12 -January 22
Characteristic (N=47) (N=248) (N=130)

Median age (range) — yr 56 (26-82) 60 (21-89) RYERE] Median age : 59|
Age group — no. [total no. (%)

<15yr 0/47 0/248 0/130
15-44 yr 12/47 (26) 39/248 (16) 33/130 (25)
45-64 yr 24/47 (51) 106/248 (43) 49/130 (38)
265 yr 11/47 (23) 103248 (42) 48/130 (37)
Male sex — no./total no. (%) 31/47 (66) 147/248 (59) 62/130 (48)
Exposure history — na./total no. (%)
Wet market exposure 30/47 (64) 32/196 (16) 5/81 (6)
Huanan Seafoed Wholesale Market 26/47 (55) 19/196 (10) 5/81 (6)
Other wet market but ot Huanan Seafoad 447 (9) 13/196 (7) 0/81
Wholesale Market
Contact with another person with respiratory 14/47 (30) 30/196 (15) 21/83 (25)
symptoms
Na exposure to either market or person with 12/27 (26) 141/196 (72) 59/81 (73)

respiratory symptoms

0/47 77248 (3) N Hew H| & S7F

Health care worker — no./total no. (%)
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[1] 2019-nCoV & HO| STl BRI A= Z7|0f| ZHHIO[HAK A& De{3tL,
[2]2019n00v01|7c.%0| OME|l= SX7tHE AHS BO0| £ 42 FEH O 2 AHI0|2{AK|
K22 D38 £ 9},

[3]2019-nCoV Z'E Ol A BRI A G AF AL 2117t 48A12F {HE0 2 B340 AL
SHHLO|H AN X2 BT

[4] EH}O| 2 A K| X| 22 Kaletra (lopinavir/ritonavir) HSHCH A0FC| AL A|EHK| S At3HCY
(5] EHHHO[2{ A K| X| 2 2 Kaletra (lopinavir/ritonavir) + interferon H8 8= N2{% 4 QlCt,

[6] BHHO[2{ A K= 10142 £O0{ S HoH, At SEHOf [f2f 2 7t ot

(@871 271 4 X%of 34 5
2HUNY ¢ BETe AUTFe BN e
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FIGURE 1. Crude death rate* for infectious diseases — United States, 1900-19967
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*Par 100,000 population per year.

lMcla}:bten::l from Armstrong GL, Conn LA, Pinnar BW. Trends in infectious disease mortality in
the United States during the 20th century. JAMA 1999:281:61-6.

s American Water Works Association. Water chlonnation principles and practices: AWWA manual
MM20. Danver, Colorado: Amearican Water Works Association, 1873,

J2Lt.... '90C 0|3 MZ2L Zteeo| Sxt

FIGURE 1. Global examples of emerging and re-emerging infectious diseases, some of which are
discussed in the main text

regary K. Folkers & Anthony 5. Faudi
Neture 430, 242-249(8 July 2004)
d0i110.1038/nature02759

& back to article

T Rt Valley
\fover

NUUHV

Red represents newly emerging diseases; blue, re-emerging/resurging diseases; black, a ‘deliberately emerging’ disease. Adapted, with
permission, from ref, 23.
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2088(1992), * HFHE: OjY &9 U/EF HEY
PI& (Emerging Infections: Microbial Threats to
Health in the United States” 319/ Institute of
MedicineS| 2% underscored the important
but often underappreciated concept of HZZEY
(EIDs)8| 2&E ZFo%2L I fHE ”/xf ol
x| 28 Bol gt 20430] X|LtEA HFol Q7|E
2 Yo ZEHE E0/7 B SARS (severe acute
respiratory syndrome)Lf 200958/ oIS E ALY RS
sSHE Z2 22 TEE0 glJ;fHX/ﬂf H52eE
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David M. Morens and Anthony S, Fauci, doi. 1
11 December 2012 mBio vol. 3 no. 6 e00494-12

Emerging Infectious Diseases in 2012: 20 Years after the Institute of
Medicine Report
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* Quarantine : Venice, Ragusa

- Yy . W
» B2k 59 | _
, HAE: 62 IHR(2005): a paradigm shift
> 8% 6%
> 3% 34387 382
» SEUSFUXL AHZ

» M2ZH1SHEEE 0
q 227

* International Heal
regulation(2005)

From control of borders to (also) containment at source
From diseases list to all acute public health events
From preset measures to adapted, real time response

Ragusa (modern Dubrovnik, Croatia), 1377

Prioritizing diseases for research and
development in emergency contexts(WHO)

» Crimean-Congo haemorrhagic fever (CCHF)

* Ebola virus disease and Marburg virus disease

» Lassa fever

» Middle East respiratory syndrome coronavirus (MERS-CoV) and
Severe Acute Respiratory Syndrome (SARS)

* Nipah and henipaviral diseases
* Rift Valley fever (RVF)

+Zika

* Disease X

https://globalbiodefense.com/2018/02/12/who-updates-blueprint-list-of-priority-diseases/
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Probable cases of SARS by week of onset
Worldwide* (n=5,910), 1 November 2002 - 10 July 2003

FIGURE 1. Chain of ransmission among guests a1 Hotal M = Hong Kong, 2003
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* This graph does notinclude 2 527 probable cases of SARS (2521 from Beijing, China), for whom nodates of onset are currertly available.
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MERS

Quarantine
Infection Control and Prevention
Acute Respiratory Care : S2HAF 2

Imported MERS-CoV from KSA in 2015

Confirmed global cases of MERS-CoV

Reported 1 WHO a8 of 02 Sep 2015 (n1514) m,m @ .—”'_'_______' SOUTHNORER
i 1.
‘. m?
: - 1,

THAILAND
! UNITED i
KINGDOM = s
e g N

MERS-CoV cases by reporting country
Type Number of cases Place of exposure
& Imported 1 ~—Jordan
® Local 10 Oman

Qatar

Saudi Arabla
—South Korea
—United Arab Emirates

Bahrain to Qatar

100

2020-02-03

Z A European Centre for Disease Prevention and Control Eg}c
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Epi-Curve of MERS Outbreak in 2015
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* No. of Bed: 12/1,000(2" H)
¥ Public : 10.5%

+ No. of Hosp : 3,616
v Public : 5.8%

Lower Resources , Physician No : 2.3/1,000(1% L)
poor COMPELeNEY | No : 6:8/1,000
* Public Expenditure : GDP 7.6%

* Insurance : 95%
v National Aid :5%
v Out of Pocket : 36.8%

n
public Secto

Novel Coronavirus
(2019-nCoV)

Quarantine, Isolation
Infection control and Prevention
Natural History?, No Vaccine & No Therapeutics
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¢ Human Coronavirus Types
- Coronaviruses are named for the crown-like spikes on their surface. - There are four main
sub-groupings of coronaviruses, known as alpha, beta, gamma, and delta.
Human coronaviruses were first identified in the mid-1960s.
The seven coronaviruses that can infect people are:
¢ Common human coronaviruses
1. 229E (alpha coronavirus)
2. NL63 (alpha coronavirus}
3. 0C43 (beta coronavirus)
4. HKU1 (beta coronavirus)
¢ Other human coronaviruses
5. MERS-CaV (the beta coronavirus that causes Middle East Respiratory Syndrome, or
MERS)
6. SARS-CoV (the beta coronavirus that causes severe acute respiratory syndrome, or
SARS)
7. 2019 Novel Coronavirus (2019-nCoV)

https://www.cdc.gov/coronavirus/types.html

Novel Coronavirus(2019-nCoV) Situation Report - 14

Novel d : Figure 3: Epidemic curve of 2019-nCoV cases {n=1.53} identified outside of China, by date of reporting and travel E
history, 3 February 2020

rid Health
17,39 1anization

Travel exposure history

-
u
' [ilE F H Locally acquired
0 I 51
E 1 Under investigation
3] u —
" China (Location unknown)
untries w 391 confirmed
- China (Hubei)
128 =
ng: 300
0
a 15 m
i o
.‘ 0 0 _EEm
n - - - - - -
6] St N 30 Dec 06 Jan 13 Jan 20 Jan 27 Jan 03 Feb
1 2019 2020 2020 2020 2020 2020

Date of report

49



50

SRIEP IS HAHEHRE - e Isl E3E H SSHEEES| LS T2 LHI0[2A ZHFS Ayt

ABSTRACT

The NEW ENGLAND JOURNAL of MEDICINE
BACKGROUND

o
The initial cases of novel coronavirus (2019-nCoV)-infected pneumonia (NCIP) oc-

Eafly Transmissiol curred in Wuhan, Hubei Province, China, in December 2019 and January 2020. We
of Novel Coron; analyzed data on the first 425 confirmed cases in Wihan to determine the epidemio-
logic characteristics of NCIP.
Qun Ui, M.Med., Xuhua Gua

Lei Zhou, M. Med, ' METHO0
Kathy S M. Leung, ph 0, We collected information on demographic characteristics, exposure history, and

Xuesen Xing, Ph.D., Nijuan ) illness timelines of laboratory-confirmed cases of NCIP that had been reported by
Qi Chen, M5c., Dan Li, January 22, 2020. We described characteristics of the cases and estimated the key
Man Liu, M.Sc., Wenxiao Tu, b epidemiologic time-delay distributions. In the early period of exponential growth, we
Rui Yang, M.Med., Qi Wang estimated the epidemic doubling time and the basic reproductive number.
Hui Liu, M.Med,, Yingbo L
Huan Li, M.P.H, Zh RSULTS - :
Zhigiang Deng, MM, Among the first 425 patients with confirmed NCIF, the median age was 59 years

Yanping Zhang, M. Med., | and 56% were male, The majority of cases (35%) with onset before January 1, 2020,
Joseph T. Wu, Ph.D., Geor were linked to the Huanan Seafood Wholesale Market, as compared with 8.6% of the

Bo Yang, M.Sc., Gabrie subsequent cases. The mean incubation period was 5.2 days (95% confidence inter-
val [C1), 41 to mmmﬁm at 125 days. In its
T calystages, the epidemic doubled in size every 7.4 days. With a mean serial interval
of 7.5 days (95% CI, 5.3 to 19), the basic reproductive number was estimated to be
22.05% CL 1419 39).
CONCLUSIONS
On the basis of this information, there is evidence that human-to-human transmission
has occurred among close contacts since the middle of December 2019, Considerable
efforts to reduce transmission will be required to control outbreaks if similar dy-
namics apply elsewhere. Measures to prevent or reduce transmission should be imple-
mented in populations at risk. (Funded by the Ministry of Science and Technology of
China and others,)

The authors’ affiliations are listed in the
Appendin. Address reprint requests to
Dr. Feng at the Chinese Center for Dis-
ease Control and Prevention, No. 155
Changbal Rd., Changping District, Bei-
jing, China, or at fengzj@chinacde.cn: 1o
Or. GM. Leung o Dr. Cowling at the
School of Public Health, Li Ka Shing Fac:
ulty of Medicine, University of Hong
Kong, 21 Sassoon Rd., Pokfulam, Hong
Kong, China, or at gmieung@hlu bk or
boowling@hku. hk, respectively; or to Dr.
B. Yang at the Hubel Center for Disease
Control and Prevention, No. 3§ Zhuodao-
quanNorth Rd., Hongshan District, Wuhan,
Hubei, China, or at 49205357 qq.com

Drs. Q. Li, X. Guan, P. Wu, and X. Wang
and Drs. B. Cowling, B. Yang, M. Leung,
and . Feng contributed equally to this
aticle.

This article was published on january 29,
2020, and last updated on January 30,
2020, at NEJM.org

DO 10.1056/NE]Moa2 001316
Copyrght © 20 Mmoot Medea! Sonarly

Figure 1. Onset of lliness among the First 425 Confirmed Cases of Novel Coronavirus
(2019-nCoV)-Infected Pneumonia (NCIP) in Wuhan, China.
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Nowcasting and forecasting the potential domesticand 3@ ® ] |
international spread of the 2019-nCoV outbreak originating : e o o 3
inWuhan, China: a modelling study S _— - . |
Joseph TV, Kothy Leung” Gabrie M Leung : T s ::." s;:
ots Unabuby 450
M Prudet aan
Maca m
Findings In our baseline scenario, we estimated that thg basic reproductive pumber for 2019-0CoV was 268 bt =
(95% Crl 2.47-2.86) and that 73815 individuals (95% Crl 37304-130330) have been infected in Wuhan as of o o
Jan 25, 2020. The epidemic doubling time was 6-4 days (95% Crl 5:8-7-1). We estimated that in the baseline imser -

scenario, Choglﬂ ng, Bﬂlmi Slunml GuanEhou and Shenzhen had imported 461 (95% Crl 227-805), ' | mwort o

113 (57-193), 98 (49-168), 111 {56-191), and 80 (40-139) infections from Wuhan mgung 1f the transmissibility e -
of 2019-nCoV were similar everywhere domestically and over time, we infern I epidemics are already prouace 0 @

growing exponentially in multiple major cities of China with a lag time behind the Wuhan outbreak of about Oyl e
1-2 weeks. oot i

o L a v
Interpretation Given that 2019-nCoV is no longer contained within Wuhan, other major Chinese cities are probably saus — -
uummmg localised oulbmh Large cities overseas mth close transport Imh to China could also become outbreak v ] -

L L
immedial y. Independs -sustaining outbreaks in major cities globallycould hccome ilmitible becausc of //,
substantial exportation of presymptomatic cases and in the absence of large-scale public health interventions. 7.

Preparedness plans and mitigation interventions should be readied for quick deployment globally. i

ot e of 301 rervel s o of Jon I8 000 Wb = e
 Parus i g W | s s e mutaral  bens ] Mg ot o cn b e sead 170 b et
cmpraating b Wihis durrag s J119 Dbt wrel tha e mliges gt irmate: by o pimassgrrs
Wetpenational outhid e bved (peliom | contituted 11 3% of 8 oot o vl wd the top 40 St
(o) causttacnard e st comlfutent £1 1% hlands v the San® (hana s ar ol e
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WHO's Strategic 6 Objectives

1. Limit human-to-human transmission including reducing secondary infections amon
close contacts and health care workers, preventing transmission amplification events,
and preventing further international spread from China*;

2. |dentify, isolate and care for patients early, including providing optimized care for
infected patients;

Identify and ien-from-the-animal source;

Address crucial unknowns regarding clinical severity, extent of trafisimis
infection, treatment options,"and accelerate the development of diagnos
therapeutics and vaccines;

onicate al risk and event information to all com ies and counter
misinformation;
6.  Minimize social and economic impact through multisectoral partnerships.

“This can be achieved through a combination of public health measures, such as rapid identification, diagnosis
and management of the cases, identification and follow up of the contacts, infection prevention and control
in healthcare settings, implementation of health measures for travellers, awareness- raising in the population
and risk communication,

Emerging Infectious Diseases in 2012: 20 Years after the Institute of
Medicine Report

O M. W Aty & P
e o g i Do e it f ek, b M
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Castro KG, LoBue P. Emerg Infect Dis 2011;17:337-342

2|7} Ot= Facte HIoHY
- Z%H Alert Surveillance Z&}HPCR, Al?)-

Interviewee

3000 person

AFRI 297
(9.9%)

Medical
facility visit

® incidence : 1,538/100,000
® case fatality : 0.04%
O R 144

Interviewee
(3,000)
AFRRI 297
Medical 216
facility
Confirmed

Simulation
(50million)

4,950,000
3,600,000

4 683,333

Insurance/
reporting

4,900,337

763,759

-Health Facility Utilization Telephone Survey(2009-10, PI)
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$2|2| Blue Prints of R & D(2019-nCoV)E?

Qﬁ?“mﬂﬂﬂﬂh |

Organization Vaccines

Progress report

June 2018

Diagnostics
Scientific Advisory Group
& nfarenca on Pnaumonia of unknown et
hing
2 & D Blueprint SAG 2nd teleconference - 20 January 2020
v+, R&DBlueprint Global Coordination Mechanism
; § GCM teleconference on Pnaume 1 Wuhan, Ct
&1 gt 333k

https://www.who.int/blueprint/priority-diseases/key-action/novel-coronavirus/en/

Z4HY2 E|X| 7t5olCt
ek A2, WAIO| 744a) b5

Gaindner Global Health Award Lacture

GVAP targets
2015 2020

Coverage: all countries DTP3 >90%
national coverage, and >80% in every * Coverage: all vaccines in

2016 Canada

Ending the HIV/AIDS
Pandemic:

district national programs: >30%
e national coverage, and >80% in
* Polio: transmission stopped by end ;
every district

2014

Maternal and neonatal tetanus:
eliminated

Polio: eradicated by end 2018

Measles: eliminated in 4 regions * Measles: eliminated in 5 regions

Rubella: eliminated in 2 regions
* Rubella:

* Introduction of under-utilized Hing

vaccines: >=90 LMIC have introduced ~ INTIATIVE ACALL FOR

one or more such vaccines ISECTORAI.
ITMENT
ACTION

Global Polio Eradication Update

TAG Imamw Manila, luly 26 to 29, 2016

UNITETO
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Table 1. y of the €

Chapter

2 — The Case for Investing in
Pandemic Preparedness

3 — Strengthening Public Health
as the Foundation of the
Health Systermn and First
Line of Defense

4 - Strengthening the Global
and Regional System for
Outbreak Preparedness,
Alert, and Response

5 — Acc, ating Research and
elopment to Counter the

reat of Infectious Disease

Recommendations

The G7, G20, and UN should commit to the following actions:

A.1l: implementing framework set out in this report and embodied in Rec. B.1-D.3.

A.2: Mobilizing incremental financial resources required ($4.5 billionfyr).

A.3: Monitoring progress of impler 2 by an ind dent assessment in 2017 and every 3 yr thereafter.

B.1: WHO and member states should develop an agreed-on. precise definition and benchmarks for national

care capabilities, and functioning, based an IHR and other efforts (GHSA and OIE Terrestrial Animal
Health Code).

B.2: WHO should devise a regular, independent, transparent, and cb]m:uw.- assessment mechanism te
evaluate country performance against benchmarks defined in Rec. B.1

B.3: All countries should commit to participate in external assessment process (Rec. B.2), including publi-
cation of results.

B.4: WB, bilateral, and multilateral donors should declare that rel:ted funding will be conditional on a coun-
try's participation in external assessment process (Rec B.2]

B.5: IMF should include pandemic preparedness in its Econumu: and policy assessments of individual
countries, based on outcomes of the external assessment of national core capacities.

B.6: Countries should develop plans to achieve and maintain benchmark core capacities by mid-2017 (target
to achieve full compliance with the benchmarks by 2020).

B.7: WHO should provide technical suppert te fill countries’ gaps in core capacities and achieve benchmark
performance.

B.8: N | gover should develop domestic g plans to finance improvermnent and mainte-
nance of core capacities as set out in plans (Rec. B.6).

B.9: WB should convene other multilateral donors to secure financial support for lower-middle-income and
low-incorme countries in delivering plans (Rec. B.6).

B.10: UNSG should work with the WHO and other parts of the UN system to develop strategies for sustain-
ing health system capabilities and infrastructure in fragile and failed states and in war zones, to the ex-
tent possible.

€.1: WHO should create a CHEFPR to lead the global effort toward cutbreak preparedness and response,
This center should be governed by an independent TGB.

€.2: WHA should agree to an appropriate Increase in WHO member states’ core contributions to provide
sustainable financing for the CHEPR.

€.3: WHO should create and fund a sustainable contingency fund of $100 million thraugh one-off contribu-
tions or commitments proportional to assessed contributions from member states.

C.4: UN and WHO should establish clear mechanisms for coordination and escalation in health crises.

€.5: WHO should work with existing formal and informal regional and subregional networks to strengthen
linkages and coordination among neighboring countries.

€.6: WHO and national governments should enhance means of cooperation with nonstate actors.

C€.7: WHO should establish a mechanism to generate a daily high-priority “watch list” of sutbreaks with
petential to become PHEICS. List to be cnmmumrated te MFPs daily and to the public weekly.

C.8: WHA si ments publicly accountable for performance

5 in data and alerts and un-

and broader GHRF, including protocols for
necessary restrictions on trade or travel.

€.9: WB should establish the PEF as a rapidly deployable source of funds to suppo
€.10: IMF should ensure capability to provide budgetary support to governments raising ale|

i FESPONSE.
outbreaks.

D.1: WHO should establish an independent PPDC, accountable to the TGB, to galvanize acceleration rele-
vant R&D, define priorities, and mobillize and allocate resources.
D.2: WHO should work with global RED stakeholders to catalyze the commitment of $1 billion/fyr to m.
tain a portfolio of projects coordinated by the PPRC.
D.3: PPDC should convene regulatory agencies, industry stakeholders, and research organizations to com
mit to the following actions:
- Adopting R&D approaches during crises that maintain consistently high scientific standards.
« Defining protocols and approaches to engage local scientists and community members in the condu,
of research
= Agreeing on ways te expedite medical product approval, manufacture, and distribution.

onse

itis

e 8{-

lerns,
can

nel

entify
eeds

* The Commissi
Group of 7 countriesy
International Health Regula

PEF Pandemic Emergency Facility,
Committee, R&D research and development, Rec. reci

Il report is available at NEJM.org. CHEPR denotes Center for Health Emergency Preparedness and

roup of 20 countries, GHRF Global Health Risk Framework, GHSA Global Health Se:

ey G7
enda
ization far Ammal Health,
emic Product Developmaent
wverning Board, UN United Nations, UNSG UN

International Monetary Fund, NFP Mational Focal Paint, OIE Woj
Ith Emergency of International Co

Secretary General, WB World Bank, WHA World Health Assembly, and WHO Woarld Health Organization.

2918

‘ol FHM DESL L

docmohw@snu.ac.kr
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53] 20099 AFRAEFAR] BB IUoe B2 APIA 9 AAA &85 713aL 2012
| AReToltHlotollA Xz JAAHFA AHZE Hird #H=A(Middle East Respiratory
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Sl 4H| 915, WF/o7HA Y B 522 & HAA o FEE & v Atk

A1F 2] A(2019 n-CoV)= A 1299 S -3to|A B85t o™ 2003 At
A(Severe Acute Respiratory Syndrome) 24 Hlo|H AL} G-ARE FZ2UHIO|HARA 9l
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