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Among the 440 cases in Mainland China
(13 Country)

Henan
Confirmed 1

Hubei Province, China
Confirmed 75
- Death

Hunan
Confirmed 1

Distribution of 2019-nCoV cases as of 23 January 2020 ] 4 World Health

Organization

Number of confirmed cases
@ Tolpst by area*

® 1-2
o - . 3-20

®:
@

Country, aren or terrifory with cones

*There are 131 oddiionol cases reporied
from 24 Provinces (outonomous regions and
The detolled

United States of America

distribution of thete cose s unknewn.

1. SURVEILLANCE
Reported incidence of confirmed 2019-nCoV cases

Table 1. Countries, territories or areas with reported confirmed cases of 2019-nCoV, 23 January

untry/Te fArea jeontend
oy S |Cases

China Total 571
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Wwala¥alalsunaenugivi it A
Chongaing Municipality s

(Novel coronavirus 2019) R 2
Sichuan Province 24

HO WPRO Region -

7199714910 WHO b

* These unspecified cases are repor 24 Provinees 2 The distribution of
Thece cases 2t per Provincas it nat known
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Distribution by Sex (N=17)

Ref: https://oromedmail. ore/

Distribution of Death Case

Distribution by Age (N=17)

Number of Case

24% 10

8

H Male g
H Female

4

76% 2 -
0
<40 4049 5059 60-69 70-79 80-90

Age of Onset

Min-Max : 48-89 year-old
Median: 75 year-old

Number of U/D in each case (N=17)
6%

= Unknown

12%

W 1 Disease
35%  m2Diseases
M 3 Diseases
¥ 4 Diseases

B >4 Diseases

12%
Frequency of each U/D

Hypertension
Diabetic
Old CVA

CKD

cAD
Parkinson
coBD |
CA Colon
oL
Myxoma

Liver Cirrohsis
Hyperuricemia
Gall Stone

i I Ill I‘I II

2 4

Number of Case

Distribution of Death Case

Presenting Symptoms (N=17)

Fever

Cough

Fatigue

Shortness of breath
Dyspnea

Chest Thightness
AOC

Urinary Incentinent

Number of Case

*AQC: Alternation of Consciousness

Ref: https://promedmail.org

Time from date of onset to
hospital visit (N=13)

Number of Case

-—

012348 67 89
Time to hospital visit (Days)

Min-Max: 0-9 days
Median: 5 days

Ref: https://aromedmail. org/

Distribution of Death Case

Time from date of onset to
death (N=13)

Number of Case
10 4

O N B o @

0-10 1120 2130 3140

Time to death (Days)

=40

Min-Max: 6-41 days
Median: 13 days
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Detection of Novel coronavirus 2019 by conventional RT-PCR

MMS0BS4T Wuhan-Hu-1
NGC_0047 18 SARS-Col'

- r~ -
15,361 - 15460 26,141 - 26,253 28,555 - 26,682
ReRp E N

t 4 r
B & st =ln -[B

- Selacton
Hode: [Tatoct 7 ke =] s

@10 TE fe+ EEHIIPES

A

Real-time RT-PCR
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Spike glycop
trimer (5}
Mucleapratein (M)

Enveloped, spherical, about 120 nm in iy and RNA genome
diameter. The RNA genome is 2 e Membrane protein
associated with the N protein to form = § ; - (M}
the nucleccapsid. see ’ _ o —
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Respiratory panel results (n=114), time period: Sep2019-Jan2020
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[ - Respiratory Infections peak in October and declines during November to January. | i
‘ - RSV infection occurred most frequently between September and November, with H
i the highest proportion during September and October. i
|- Entero/rhino was frequently detected between September and December, with the
highest proportion during November and December. i
. In January, PIV is the most common cause of SARI in children followed by

: Coronvirus
Adenovirus
5%
Influenza
6%
= RV/EV
RSV
m Parainfluenza
= HMPV
Influenza

= Adenovirus

Parainfluenza
15%

= Bocavirus

RSV m Coronavirus
26%

- In total cases, entero/rhino was the most prevalent virus (33%b), followed by
RSV (26%) and PIV (15%0).
[=___Nopathegen detocted: 9.6% (11 /1.14)

December 2019

Cluster of pneumonia occurred in Wuhan

The Huanan Seafood Wholesale Market in Wuhan, China, which was sealad off after being
identified as the epicenter of a new virus. Photo by Noel Celis/AEPvia Gettysmages
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Wuhan, Hubei, China

City population 1031 million (2015)
metro area 4.66 million (2007)
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China-2015

Center of Excellence in Clinical Virology, Chulalongkorn University
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BAT SARS-like coronavirus 87.2-87.9%
SARS coronavirus 80.3%
HCoV-MERs b2 .5%
Alphacoronavirus A9 -5 7%
Gammacoronavirus 48.1%
Deltacoronavirus 47 X1 %

Center of Excellence in Clinical Virology, Chulalongkorn University
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https:/fwww. businessinsider. com/china wvirus-everything-we-know-deadly-2019-ncov-wuhan-spread-2020-1

Symptoms of 2019-nCoV
(Wuhan coronavirus)
Systemic:
- Fever
- Fatigue
Respiratory:
- Dry cough
- Shortness of breath

T

— Circulatory system:
- Decreased white
blood cells

Kidneys:
- Decreased
function
Symptoms of 2019-nCoV (Wuhan A doctor in a protective bunny suit sees a
coronavirus). There are reports that it may patient in a Wuhan hospital.

spread even without symptoms.[125]

https://en.wikipedia.org/wiki/2019%E2%80%9320 Wuhan coronavirus outbreak

20+ = General ward —
B3 Intensive care unit

Number of cases

o T T T T !
<18 1824 25-49 50-64 265
Age (years)
B
8- Huanan seafood market exposure
B8 No

T Yes Market closed

Epidemiological alert
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Flight to
China

Visit to Germany

(@ cContact with Patient 1

l Symptoms

Index Patient
At:zcndcd business

meetings

Attended business

Patient 1
meetings
Patient 2 Attended business
meetings
Patient 3 & [ C]
Patient 4 & &
Jan, Jam. Jan Jan
19 20 21 22

1
Positive PCR
Positive PCR
Symptoms

Positive PCR

Symptoms
Positive PCR
Symptoms
Positive PCR
. Symptoms |
Jan. Jan, Jan, Jan Jan, Jan Jan
23 24 25 26 27 28 29
Date

hups:/fwww.nejm.org/doi/full/10.1056/NEIMc2001468 ?query=RP

Mortality rate of viral
diseases

Ebola

Mers

SARS

H1N1 2009
Seasonal flu

Novel coronavirus 2009

40%
30%
10%
0.02%
0.01%

~2%

~ Over estimate dueto the diagnosis of mild cases

Origin

# . ——>
- Dyt ——>
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o,_,f human coronaviruses

’ HCoV-NL63
s",‘ y, =S
(‘1,. . HCoV-229E
* 9
RS g,
g VI HCoV-0C43
L& <l
@
? HCoV-HKU1 '
SARS-CoV
=3 spillover to
intermediate
hosts
Mild infection
MERS-COV ~ —» severe
? SADS-CoV

2
, ? 2 >
- W““ a 5 Novel coronavirus 2020
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Novel coronavirus

2019 ananaL b5227? A19A12727?

Novel coronavirus

aﬁ'ﬂ'a gFINITLULTDRDNNINIS 233199

$1993aNU SARS coronavirus 61%%’@'&]']53%3333"&13'1?3

Subsequent analysis of clinical specimen of 20
antibody seroconversion to SARS associated «

Day after onset 10 13 16 19 | 21 |
of sy_mptnms
(day}
T
NPA 19 /20 (95%) 18 / 20 (90%) 18 / 20 (90%) 15 / 20 (75%) | 9/19 (a7.4%) |

{positivity rate) | |

Stool 20 / 20 (100%) 20 / 20 (100%) 19 / 20 (95%) 12 / 15 (80%) 10 / 15 (66.7%)

(positivity rate)

Urine 10 /20 (50%) 9/ 20 (45%) 7 / 20 (35%) 6/ 20 (30%) ‘ 4/19 (21.1%) ‘

{positivity rate) |

PeirisdSM'et al. Lancet May s, 2003
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Table 2. Results of Real-Time Reverse-Transcriptase—Polymerase-Chain-Reaction Testing for the 2019 Novel Coronavirus
(2019-nCoV).*
Specimen lliness Day 4 lliness Day 7 lliness Day 11 lliness Day 12
Nasopharyngeal swab Positive Positive Positive Positive
(Ct, 18-20) (Ct, 23-24) (Ct, 33-34) (Ct, 37—40)
Oropharyngeal swab Positive Positive Positive Negative
(Ct, 21-22) (Ct, 32-33) (Ct, 36-40)
Serum Negative Negative Pending Pending
Urine NT Negative NT NT
NT Positive NT NT
(Ct, 36-38)
* Lower cycle threshold (Ct) values indicate higher viral loads. NT denotes not tested.

https://www.nejm.org/doi/full/10.1056/NEJMoa2001191 ?guery=RP

Ability to contain emerging virus
in absence of countermeasures

Mild or asymptomatic

Patients seek health care and can
be diagnosed and isolated, and
their contacts can be traced.

A caveat is that coronaviruses
have a propensity for noso-
comial spread.

Patients do not seek health care,
do not receive a diagnosis, and
may spread the virus to contacts.

https://fwww.nejm.org/doi/pdf/10.1056/NEIM p2 000929 ?articleTools=true

Il cases

17 18 19 20 21 22 23 24 |25 26 27 23 29 30 231

Jan
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100
=10)
80
70
60
50
40
30
20
10
0
19 20 21 22 23 24 25 26 27 28 29 30 31

Jan

Confirmed cases in mainland China according to the

MNational Health Commission daily reports' " (v+7+¢)
2020-01-16 45 (~——)
2020-01-17 62 (+38%)
2020-01-18 121 (+95%)
2020-01-19 198 (+64%)
2020-01-20 291 (+47%)
2020-01-21 440 (+51%)
2020-01-22 571 (+30%)
2020-01-23 830 (+45%)
2020-01-24 1,287 (+55%)
2020-01-25 1,975 (+53%)
2020-01-26 2,744 (+39%)
2020-01-27 4,515 (+64%)
2020-01-28 5,974 (+32%)
2020-01-29 7,711 (+29%)
2020-01-30 9,692 (+26%)
2020-01-31 11,791 (+22%)
2020-02-01 14,380 (+22%)
2020-02-02 17,205 (+20%)
2020-02-03 20,438 (+19%)
2020-02-04 24,324 (+19%)

https://en.wikipedia.org/wiki/2019%E2%80%9320 Wuhan coronavirus outbreak

2019-nCoV cases in mainland Ci i, Hong Kong, Macau,

ity ks o

and another country ROC-T
I:] Confirmed 1-9
[] confirmed 10-99
I:I Confirmed 100—499
Il confirmed s00-999
Bl confirmed =1,000

https://en.wikipedia.org /wiki/2019%E2%80%9320 Wuhan coronavirus outbreak
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Country or region = Confirmed ¢ Deaths =
Bl Mainland China 24,324 490
® Japan 33 o
== Thailand 25 o
m— Singapore 24 o
Kl Hong Kong 18055] 1
i@ South Korea 16 o
S Australia 13 o
-_— Germany 12 o
Hl 1aivwan 1% o
=== United States 11 o
El Macau 10 o
== Malaysia 10 o
Bl vietnam 10 [a]
B B France (=3 o
B+H Canada s o
E== United Arab Emirates s o
=== India 3 o
H B italy 2 o
—mm Philippines 2 1
m Russia 2 o
E#= United Kingdom 2 o
B H Belgium : § o
N cambodia 1 o
e Finland i o
B Nepal : 3 o
E= spain 1 o
BE3 Sri Lanka 1 o a
B= Sweden 3 = 2619118 2.0%
28 territories 24,550 492

AR0%9320 Wiihan coronaviriis outhrea

Map of the 2019-20 Wuhan coronavirus outbreak as of 5
February 2020
- Region of origin (mainland China)
- Confirmed cases reported
- Suspected cases reported

https://en.wikipedia.org/wiki/2019%E2%80%9320 Wuhan coronavirus outbreak

Coronavirus cases (solid) and deaths (open)

]

o
=1
=
=
€ o
5 g
2
_— o
| O -
R
E
=1
O o _
- T T T T T T T T
Jan 16 Jan 19 Jan22 Jan25 Jan28 Jan31 Feb 03
Date
Semi-log plot of confirmed cases o

and deaths in Chinal®%] (trend lines ]\
designate exponential growth)

https://en.wikipedia.org/wiki/2019%E2%80%9320 Wuhan coronavirus outbreak
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Ro = Reproductive number
k = isthe number of contacts each
infectious individual has per unit time,
b = isthe probability of transmission per contact
between an infectious case and a susceptible person
D = is the mean duration of infectiousness

SARS r'epr'odug'g)ive number (Ro

eg. Ro=3
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Measles Ro-9
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Coronavirus Herd Immunity

Ro

Pandemic curve
Ro =1.5
Target = 1- 1 = 20 millions
STARTING Ro

POINT

Intervention measure

l Extensive intervention

' measures
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- RT-PCR
- Real-Time RT-PCR

[ N1956152221ba el J
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N1561572 coronavirus NLFWLALING ABIGITIANAILGTILLIALLI

Diagnostic detection of Wuhan coronavirus 2019

Wuhan CoV detection by real-time RT-PCRs (WHO)

Orfla Orfiab S E M N
MN©S08947 Wuhan-Hu-1 == AN . S T —
NC_004718 SARS-CoV =i - DT et e
7N .
- [ y=a -
15,361 - 15,460 26,141 - 26,253 28,555 - 28,682
RdRp E N

Figure 1 relative positions of amplicon targets on SARS-CoV and Wuhan-CoV genome.
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Ritonavir -5.9 Protease inhibitor
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Dr. Prachya Kongtawelert

Oseltamivir &l
Neuraminidase Inhibitor
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WHO Collaborating Centre for Research
8| and Training on Viral Zoonoses

.}‘ Emauamasil - Faculty of Medicine, Chulalongkorn University

Emerging Infectious Disease
Health Science Centre

TR
Dr. Supaporn
Wacharapluesadee + E I D

Thai Red Cross Emerging Infectious
Diseases - Health Science Centre

Chulalongkorn Hospital

-

Viral Discovery
Novel CoV inThailand

A NEW ENGLAND JOULNAL of MEDICINE

H BRIEF REPORT |

Mystery Pneumonia

Isolation of a Novel Coronavirus Viral Discovery Workflow
from a Man with Pneumonia in Saudi Arabia

Known Respiratory At Bamrasnaradura Institute

Pathogens x33

Novel and Known tesing
At TRC-EID & DMSC

-Viral Family PCR
Corona & Influenza

-Next Generation Sequencing

Developing and evaluating
specific diagnostic assays
At TRC-EID & DMSC

2019-nCoV
Real-time PCR

\  Real-time PCR assays specific for adenovirus,
enterovirus, human metapneumavirus,

Zaki et al. N Engl | Med. 2012 Nov 8;367(19):1814-20.
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Screening of Patient under investigation with Novel Coronavirus 2019

Screening: common pathogens, newvirus ~ Chula TRC-EID, DMSC \

KNOWN Novel Pathogen Spezc;cc tescting for
Respiratory Pathogens 33 Detection 9-nCo

Real-time PCR

Ampitication Picl

Influenza A virus, influenza B virus, influenza C virus, Coronavirus Family PCR: fedam i e
influenza A(H1N1) virus, human parainfluenza viruses Alpha and Beta —coronavirus g s -
1,2, 3 and 4 ; human coronaviruses NLE3, 229E., (CoV), HumanCoV-229E, HCoV- S0 :
©OC43 and HKU1; human metapneumoviruses A/B, NL83, HCoV-0C43, HCoV-HKU1 o

o . ) SARS-CoV, MERS CoV, Novel conot
human rhinovirus, human respiratory syncytial viruses

CoV g woom {

A/B, human adenovirys, enterovirus, human S
parechovirus, human bocavirus, Pneumocystis Influenza virus Family PCR: 200000
jiravecii, Mycoplasma pneumoniae, Chlamydophila ‘classic’ influenza A viruses and Porp | /
pneumeniae, Streptococcus pneumeniae, the newly \dgnt|f|6d dlvergen‘c bat O /
u hil i ‘influenza A-like’ viruses =
; IS it type B, a
aureus,Moraxella catarrhalis,
Bordetella spp., Klebsiella pneumoniae, Legionella Novel palhogen dEtemior_‘ using

s : ki Next Generation Sequencing

' ! technology

Haemophilus influenza

Bamrasnaradura Infectious Disease Institute (BIDI) nsunaugulan

ﬂ!lﬂ’l'\"\ﬂ"lﬁ"\amiﬁﬂﬂqw
TRC* Trngutmal

Timeline of Viral Discovery +E

8 Jan 2020 9 Jan 2020 11 Jan 2020
Specimens tested with Sequencing: 82-90% identity to Re-blasting with
Viral Family PCR assays Bat SARS like Coronavirus Wuhan Human CoV
PCR positive for CoV NeHhTrlem Cosdisiavalable! : 100% identity

L Leng 20782 : 29459 Languh: 290

Sirand Strand
o(0%)  Husrpus Plus/Plus

Developin

real-time PCR assay

IRC ===
Coronavirus Consensus PCR (PREDICT and Bonn Protocols) + E I D
PCR results of the first case

; PISIPREL T~
H Protocol Q Sputum Negative Positive Positive
g -
A A I P PO O R T - NT Negative Positive Positive
S’ g é ; g g g g ; Blood Negative Negative Negative
9]
Direct Sequencmg Chula VCI* lab
’\ { {
Il i | 1 \
0 = A wl."‘ “"J\' f \I
o T Jlﬁh LG Ml W 1M i
I Positive PCR band o e
an il
P S
L. m Bat SARS like Coronavirus: (9 Jan 2020)

51—

2
L oo 1
L el
[

Wuhan Human NovelCeranaviris 2019 @i Jan 2020)

*yacaine and Callular mmuralagy
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Bat SARS-like coronavirus

Novel coronavirus complele genome from the Wuhan outbreak

Poried o 11 January 2020 @ NCHE

SARS coronavirus MA15 - FJ882957.1 , 25-Nov-2008 , USA: Tennessee

Severe acuie respiratory syndrome-related coronavins - NC_D0M7T18.3, Canadx: Toronto

Clvet SARS CoV SZ16/2003 - AYI04488.1 , Hong Kong = Rhinolophus sinicus

SARS coronavirus ZS-C - AY385003.1
Bal SARSMke coronavinus - KY417144.1 , 18-8ep-2012 , China
Bat SARS CoV Rm1/2004 - DO412043.1

Bal SARS-like coronavirus - MGTT2833.1, Feb-2017, China fost=

uid
Bat SARS.ike coronavirus - MG772934.1 , Jul2015, China wuizel

I — Wuhan.Hu-1]China|2019-Dec - MNS0B24T | “ng g 3 p i
|ma=£aa: respiatory syndrome-relaled coronavirus - NC_019843.3 , 13-Jun2012 . = L L
Betacoronavinus England 1 - NG_038284.1, 11-Sep-2012 , United Kingdom s pome i

Murine hepatitis virus - NC_001846.1
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The Challenge

Pre-empt or combadl, af their

THAILAND:2010-2019

emergence of zoonofic diseases USA'D | PRED'CT 2

thaf pose a significant threat fo EoEE
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Coronavirus Disease 2019 (COVID-19)
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Other Countries: 3.01 %

China (mainland). 96.99
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Recovered
9 27,572 Bl °=" 2,699
(+444) g (+2,377)(34.4%) (+73)(3.3%)
PLACES CONFIRMED NEW CASES DEATHS RECOVERED
1 China 77,659 +314 2,663 27,335 19 Macao 10 = = 5
2 5. Korea 893 +60 8 22 20 Canada 11 +1 » 3
3 Diamond Princess 691 +57 3 17 21 Philpgines 3 - 1 2
4 Ttaly 229 +12 7 2 i; ’5';'; : 2 t ;
5 Jgpan 159 +13 1 23 24 Russia 5 ) 3
6 Singapore a0 +1 - 53 o Taiad 5 . _
7 Hong Kong 81 +7 2 12 26 Sweden 1 . A A
8 Iran 61 +14 12 3 27 SrilLanka 1 = 1
3 LSA 53 +18 = 5 28 Nepal 1 g 1
| 10 Thailand 37 = 24 | 29 Lebanon 1 - 7
11 Taiwan 30 - 1 2 30 Iraq 1 - -
12 Malaysia 2 - 20 31 Finland 1 3 B 1
13 Australia 22 - - 11 32 Egypt 1 = = 1
14 Vietnam 16 L = 15 33 Cambodia 1 . 1
5 e ST - - - b= o
e 3 ) . & 36 E.aghram 2 +1
DUAE 13 ) ) 3 37 Kuwait 5 +2
o ’ ' * S ? (Fo3ye o Fuit 25 nunmis 2563 am 09.00)
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https://www.worldometers.info/coronavirus:

Total Cases

Total Deaths

Total Deaths

(Foya nu Fuil 25 qunmitus 2563 1 09.00)
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Busan aiu 25 (+12)

Seoul Tedm 13 (+1)

Gwangiju 193 8 (+1) - 2 Gyaongsang

Gangwon Aanou 5 T

MNorth Chungeheong HatEauaia 15 (+12) Maorth Jealla
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Kanagawa 11 1
Chiba 7(+1)
Okinawa 3
Kumamoto
Kyoto
Fukuoka
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Tochigi

Daily new cases = 13
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Confirmed cases of coronavirus in Iran

Deaths: 12 reported ~ Cases: 61 reporied
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Daily new cases =270

1. Lombardy : 212 $1# (1#e®3n 6 518)
2. Veneto : 38 510 (1du¥in 1 510)

3. Emilia Romagna : 23 718

4. Piedmont : 3 578

5. Lazio: 3 78

6. Tuscany : 2 978

7. Sicily : 1 570

8. Trentino : 1 578

fun: Ministry of Health, taly foye o 3ufl 25 nn.63
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8. Hiaa 16. 8wd
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Overview of the outbreak situation and
control measures being implemented

1
| = 31 Dec2019-24 Feb 2020 i
: = Total : 79,331 confirmed cases (715 new) including 1,018 deaths globally 1
{* China :
: = 77,262 confirmed cases (415 news) i
: = 7,333 severe cases :
1 = 2,595 deaths (150 new) 1
i* Outside China :
1 = 2,069 confirmed cases from 29 countries :
I = 23 deaths :
PRl RO L S L RN W TNy

Figure 1. Countries, territories or areas with reported confirmed cases of COVID-19, 24 February 2020
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Transmission features

=  2019-nCoV is a zoonotic disease supported by
®  Exposure of some initial cases
= Result of environmental sampling (in live animal market)

= FEarly phylogenetic results suggest initial human infection in ongoing human to
human transmission
= Animal source not yet identified; spillover events could continue

= Human to human transmission
® Transmission via droplet, contact, fomites
=  Transmission parameter estimates
= RO ranging from 1.4-4.9 in China
= Incubation period estimated range 1-12.5 days, median 5-6 days
(WHO guidance includes 14 days)

Priorities for stopping transmission and

mitigating the impact

i®  Limit human to human transmission

= |dentify, isolate and care for patients early

=  Reduce transmission from animal source

= Address critical unknowns

= Develop new tools (drugs/vaccines/diagnostic test)

=  Communicate critical risk and event information to all communities and
counter misinformation

= Minimize social and economic impact through multisectoral partnerships

W.5.U. AMHIUAIATRIATULRIYIE N.A. W&o




~ ®00 ~

i ° =2 Y o o v o A ' a
: quuﬂﬁﬂﬂﬁuw.i.u. AIMUUUAIATUIAYGULLWIUIRN N.FA. bdoe i

B o o o o e o -]

= JsuvAlnersiigannuannsasuiady

. ﬂnqﬁuﬂsxmﬂﬁu q finswanatgennnstlan Tuune
fuszmalngiianussisaanas

FnANHNFAINITA

a i}
ATUIATU = ynlaisesawmunaglimausondosuls’

L] slﬁmmmﬁﬂas?ﬂﬁ‘qnnuﬁEﬂﬁtﬁ"lﬁ\mthnﬁnﬁuu

MIsEuIAYed " amunsaigndu i lilssmdlneasemindualaifida
ldwsmuns ANAINIIRTsReAua s uTATwEY
" fasndeefezlbifiaduldidonsaduiu

A A 1
Towialnnj
" msvaueed e Laiasnsavinlainez

n3ATIIATH . - . o u
" gaanrstmAnasasuiTInsuasmatlulad

sauiasening
WUIBITUAINATA : E‘COI'IDmYOfSCdF::d S e e
daushe 9 warly L n‘nu‘wo1uﬂa1umni‘mmﬂu1‘um Inusaed
el wihgaunatsuasAasfiameanguanelumsussa

AnaSIndoseieiassutamatiulussuzen

ans:aAnd =z
aowduavdudnBuurkomnd OW
WA, 2561 Mational Vactine s
1. Arwdiunaudinty 5. Fndusslavllugusminiu
°¢§rﬁ‘ adnavhi T
ik 41 nmmmam AsadumaTAE .
n v USinnuTrduLgomadanat aiaan g fnounan finanw ‘ mmaﬂ%ms sl s s i
AOLTW M3USMTaENTE N1 Sew nenszana wians
daansie uasdls fndnmiunsahoaiangiguiulm gy P N i o
anafganwitimea s s Solusonunnsciniues iusmdat vilan v asfagiihiulse
A 3 & BvaleTuan e e e 1 N Ee e e
- AdianTiadu
2, nalnmsudnisdnms & s TeiEu s w Amengsnn s e uwi o Eivue
: tﬂutiﬁ_ﬂ BILLGELE Y 1J r o ] = 5 3 'fJ
ENEFIE B13 FI3 T4 MR B0 1 IFESA (LR EE B 118N sy 4 USENTF DTN EAEINEAN WIaLWEIL U
3 qutl szanos dsi Tt ns dufiunt senamleunsus s b

HNEFTHAST B - =
. & FvundndnEsaanirtuuansrannEnatiumedingm

é ﬂT‘M‘Rﬂ“‘ﬁﬁﬂﬂT‘iﬂiUﬂHﬂmﬂ"ﬂ‘nﬂ%ﬂ
& nnsden nsuSs nedanTe Annsane malvudneiadu
= = P d
‘1"1‘1Eﬂ"\‘iE{‘iTﬂLﬁ%NJ]‘NEI‘NﬂH‘[‘iFIﬂmN"ISHN

& somiudafunviomd  uSwisdan 1aanTIyInAN T
uatLAdaunTsEun 151ﬁ§mqﬂéuﬂmmutﬂmﬂ ILEE
WHYEAE ATER

& pruznemnTTUAW AUy e i mane

wazlerun an 5uFmT 3a1v Ba g0 M

[
1
[
e e e o e ]

=

AIUNMUN IUNITWRAILIAINIUAIAUIATY

Sulaunodtund e @ i wau. anuduasiuiaduiluniesilied Ay i

el | Y]
T » finalnuleute '
= FulsuisuasunugvsAmansIATULIYIR H
I S anUuiadunisniidundisnunaiivszaudumaounis !
fvaeaunanslunisuszanu Pty B - e . g 1
a3 e 39y Wau wEn serdnaiiieeuang ludssmdynmedi
JULARDUNITATHUIY &l i
Whdulunafianisfinmuald 3
e e L o L e e e e e e
' < 1
Fndrdunnudity uasdaaludneniduidaudeoguda (nd :
L= u i
e S 'I.jma’lmy Pﬂs‘:‘mmln:wd'miumﬁ urAvg) :
Lo " simunlassaieugiunsuiu a5y '
UsBLNARIUIATY L. . n 1
L szﬁu'ﬂﬂﬁ'?'lll'd"lﬂ'\'Jﬂﬂﬁ@“u'}lu@"'lﬂw‘ézLﬂﬂtLﬁ51|ﬂﬁ"}'l!-lﬁ"l!.l"l‘5fl :
MUY AU AES USRI LUUS IR :

'liqu;lmalu,ﬁuvgmaatﬁma?mua‘lummansamwmﬁlmg
W Taduluszordananingsy

] ]

1" ap fragmentation UAZABEIUAITUIUINGG

naienles deda N13IAY
Wi ganannnssy




~ 06 ~

AMNATIRUINTTIVENRIUTI AT

Tuszaulanuaszlussauussmaie

ABUEUBIHBNTILUIAAS IS4
uagluaunn

Most licensed vaccines took at least several decades to develop; the world still awaits other vaccines.

Infectious agent (disease) Af:::;;g';zd Vacciinnell;_;n“d Years elapsed
Bordetella pertussis (whooping cough) 1906 1948 42
Paliovirus (pelio) 1908 1955 47
Measles virus (measles) 1953 1963 10
Hepatitis B virus (hepatitis) 1965 1981 16
Haemophilus influenzae (meningitis) 1889 1981 92
Salmonella Typhi (typhoid fever) 1884 1989 105
Varicella zoster virus (chickenpox) 1953 1995 42
Rotavirus (diarrheal discase) 1973 2006 33
Human papillomavirus (cervical cancer) 1981 2006 25
HIV (AIDS) 1983 = 25+
Human cytomegalovirus (birth defects, 1960 - 48+
menonucleosis)

Mycobacterium tuberculosis (tuberculosis) 1882 s 126+
Plasmodium spp. (malaria) 1880 = 128+
* Although BCG vaccine is effective and widely used in children, no highly effective licensed vaccine against adult
tuberculosis is currently available,

-
SAFETY VERSUS EFFICACY
IN AIDS VACCINE DESIGN

In general, the more likely a vaccine concept is to

y SAFETY CONCERNS PROHIBIT DEVELOPMENT

OF LIVE-ATTENUATED AIDS VACCINES
prove efficacious, the greater the safety concerns, as

this diagram illustrates. A large percentage of AIDS

vaccine candidates in preclinical and clinical testing FICACY, LIVE-ATTENUATED
today are represented in the green part of the arc. YIRUS
To date, these have not been effective. Replicating
wviral vectors may be an improvement aver current ]i'::f'::_“"
candidates since they retain many of the traits that
make viruses immunogenic. Given safety concerns,
their devel raises novel ques s for
regulatory agencies.
REPLICATING

« VIRAL VECTORS

NONREPLICATING
NAKED VIRAL VECTORS
DNA...

HONE TIVATED

viRs

MALORLE OFAIDS
MACLINE'CAND IDATES IN

OMRIVAL TRIALS |
*Named for Edward Jenner, the father of vaccination, these vaccines are
based iruses that Tothe d

& ausing human viruses ’JI

VIRUS-LIKE PARTICLE
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SULUUMSIVENBUUTIATY COVID-19 HILAN (doya m 3ufl 22 nw. 2563)

@;3 DNA (3)

AAfumAILEan 25 62
SEEZANSINENAUT: SEEENSARTN

47 : https://www.who.int/blueprint/priority-di /key-action/novel irus-landscape-ncov.pdf?ua=1

HIBNRIUN AHANIRUT LUATTHERIUN

1. DNA vaccine USA, USA/ltaly, India Preclinical

2. RNA vaccine China, USA, UK, Germany Preclinical

3. Replicating Viral Vector India, France Preclinical
vaccine

4. Non Replicating Viral USA/China, Belgium, UK, USA Preclinical
Vector vaccine

5. Protein subunit China, Canada, France, USA,  Preclinical

Aus/UK, USA/China
6. Live attenuated vaccine USA/India Preclinical
7. Unknown platform USA, Canada Preclinical

L|st of vaccine candldates in Thalland

1. mRNA vaccine = Chula VRC (U Penn) NRCT, NVI Proof of concept

2. DNA vaccine = Bionet Asia NRCT, Chula, NVI  Proof of concept
= Chula VRC

3. VLP vaccine = Siriraj MU NRCT, NVI Proof of concept
= ChulaVRC

4. Inactivated vaccine = CVD(MU) NVI Proof of concept

= DMSc
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Paradigm shift
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= Roadmap for CVID 19 Vaccine candidate development

K4 = Regulatory challenges (Fast track licensing)/ethical
challenges

@
P m' Public fund-Private model

- = Human resources
®= Infrastructures
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COVID-19 Vaccine R&D

Challenges in vaccine development cycle

Virus = Infrastructures (Pilot plant BSL3)
= Animal models o ::duauulml-producﬁnn
- A to eval in * IP management
- * International standard
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Continuous policy support and investment in adequate resources (Finance, HRD)

Project management expertise with multi-stakeholders
with regular monitoring and evaluation
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Coronavirus daily cases by region
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Vaccine S1NEANNANIITN
Vacca = Cow, 1876

History of vaccination

Varioration or smallpox first
reported in China

Varioration introduced into Great
Britain

Edward Jenner inoculates James
Phipps with cowpox

Edward Jenner
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History of vaccination

Louis Pasteur creates the first live
attenuated bacterial vaccine (chicken
cholera)

Pasteur creates the first live attenuated
rabies vaccine

Pasteur first uses rabies vaccine in a
human

First Noble Prize in Medicine to von
Behring for diphtheria antitoxin

Yellow fever vaccine
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Classification of Vaccines

Live attenuated

Inactivated

la%a 19 AuaNWIIEaTaTn
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Live attenuated vaccine

e Derived from “wild” virus or
bacteria

e Attenuated (weakened)

e Must replicate to be effective

e Immune response similar to
natural infection




[ Live Attenuated Vaccines
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- Severe reactions possible

* Reversion to pathogenic form

* Interference from circulating
antibody

- Unstable
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2/
Qs

ﬂ‘?j%l.%a@nal inactivated vaccine

e Cannot replicate

e Generally not as effective as
live vaccines

e Minimal interference from
circulating antibody

Inactivated . VVaccines

. >

/- Generally require 3-5 doses

« Immune response mostly
humoral

- Antibody titer falls over time

* Principal antigen may not be

defined
e | £
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recombinant vaccine

Recombinant Covid-19 Vaccine
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Introduction of

Covid-l[-). .. Recombinant DNA ,/ , .
Producing gene Into a yeast cell Recombinant :
b \E-l ” Yeast cell Covid-19
,’ 1 ,?1 Vaccine
Covid-19 . ,’ & »
Producing gene s v g ¢~ Extraction &

‘ ‘ » Purification of

%, Recombinant # Covid-19

DNA I

Recombinant yeast
Cell multiplying and
Producing Covid-19

Fermentation |n fermentation tank
Tank

HBs gene in Tobacco
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New vaccine

The next step for vaccine
development
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https://www.frontiersin.org/files/Articles/429065/fimmu-10-00594-HTML-
ri/image_m/fimmu-10-00594-g001.jpg
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Making Morbillivirus pseudotypes

Ve siculovirus (VSV)
carrying luciferase
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Oral Covid-19 vaccine

Tianjin University develops oral vaccine to protect against COVID19

25 10:48:40 Last Updated: 2020/2/25 CEEoE v

Source:Global Times Published: 2020/2

CoV-5-RBDFP
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INTESTINAL

VACCINE

POTATO
DELIVERED
IN FOOD

SUPPRESSOR
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HOME CHINA SOURCE WORLD OPINION LIFE ARTS SCI-TECH oDD SPORT

HOME >> CHINA

WHO chief says first vaccine for novel coronavirus couid be
available in 18 months

Source: Xinhua Published: 2020/2/12 11:15:29
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Legislative Institutional Repository of Thailand
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76,936

Mainland China 2,442

3 Japan 75 3

South Korea 602 5

Singapore 89 0

Italy 79 2

: 70 2

35 0

United States 35 0

Total cases Total deaths e n )

Talwan 28 1

2'463 Australia 23 0

Malaysia 22 0

23 nuATWUS 2563
o [ - ) sl

I a1u3u"c'0lua_lauu:a Mainland China 80,151 2,943
v South Korea 4,812 28
Italy 2,036 52
Iran 1,501 66
- Diamaend Princ 706 6
{. s 274 6
France 191 3
» Germany 157 0
o Spain 119 0
Singapore 108 0
United States 102 6
Hong Kong 100 2
Total cases Total deaths Kuwait 56 0
Bahrain 47 0
3;1 1 6 Thailand 43 1
Switzerland 42 0
3 flunAu 2563 Taiwan 41 1
United Kingdom 40 0
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' Coronavirus Wuhan outbreak _ 6.3%

‘EF’ - GROWTH

DAY 43 43,099 -:;ﬁm Coronavirus

. China, 20192
since outbreak 433K ill  1.02K deaths (2.4%)

ISwine Flu
. L% Mexico, 2008
119K ill 9 deaths (0.8%)
" w
SB8" Ebola
.8 Western Africa, 2014
244ill 166 deaths (68.0%)
P 20 >

¥ ) MERS
ﬁ!;

DAY 82 . . FSwine Flu

. | . L= Mexico, 2009
since outbreak 385K il 1.86K deaths (0.5%)

e -
[ ot 3

i\ Hong Kong, 2003

6K il 763 deaths (9.1%)

i B.3E
43,099 2({5@7 28 Ebola
14;?EV N Western Africa, 2014
e sl 318 Il 307 dleaths (59.3%)
80 I LR e S
186 ni 36 ceaths (19.4%)
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Favipiravir Tablets

RS 7 LA S U (O U
REMSALAT LSRR AN (FIRANR

T EReReaALe
RIERSEo

Remdeslvil 03-67-% G544 524

’)“‘T“?vﬁ - f

Hisun Pharma’s Favilavir Approved
to Treat Wuhan Coranovirus

] GILEAD

Chinese pharma BrightGene has reported that it has successfully

copied remdesivir, an experimental therapy which has shown

promise against the novel coronavirus. i 4

However, Gilead which holds all patents around the development and g) BrichtGene
- '0 o " .

production of the drug — including for its development as a treatment
for coronavirus.
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Antiviral
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Lopinavir/Ritonavir
Tablets
LLopinavirRitonavir

Oral Solution 200 mg/50 mg
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The 140 GHS Index questions are organized across six categories:

1. PREVENTION
Prevention of the emergence or
release of pathogens

PREVENT

2. DETECTION AND REPORTING
Early detection and reporting for

&

epidemics of potential
DETECT international concern
m 3. RAPID RESPONSE
/é’ Rapid response to and mitigation
r | 2 )
o of the spread of an epidemic
RESPOND

Reference : GHD INDEX Global Health Security Index October2019

4. HEALTH SYSTEM
Sufficient and robust health system to
treat the sick and protect health workers

HEALTH

5. COMPLIANCE WITH
INTERNATIONAL NORMS
Commitments to improving national
capacity, financing plans to address gaps,
and adhering to global norms

6. RISK ENVIRONMENT
Overall risk environment and country
vulnerability to biclogical threats

RISK

Thailand

Index
Score

73.2

r 1
N\ //

ERL

N l‘@ —
PREVENT DETECT RESPOND  HEALTH NORMS RISK
100 g 81.0 78.6 705 70.9
56.4
348 I 499 38.4 - s e
0

Reference : GHD INDEX Global Health Security Index October2019
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DO WE NEED ALONG OR SHORT LOCKDOWN?

Lockdown until
mid-April

| Numbers of
hospital patients

April May \ﬁ June July '

Numbers in
lOtkdown hos |ta|
until June @ . P

rge later _¢

April May June @ July '
= Lockdown Social distancing
: llntil ]une mmains Numben in
, hospital stay flg-s
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(1) Ist wawe : Immediate mortality and morbidity of COVD-19

(2) 2Znd wave : Impact of resources restriction on urgent non-COwWID-19 condition

(3} 3rd wave : Impact of Interupted care of chronic conditions

{d} dth wawe : Psychic trauma, Mental illness, Economic injury, Burnout

15" WAVE FPUPWELL | &Ml
Immediate mortality L PR .1« |
and mobidity of COVID-113.

4™ WAVE

e . = Payehle: Trauma
- = Mantal lliness
= Economic Injury

; . = Burnout

Impact of resourca
restriction on urgent

nan-Co0VID-19
S 3°° WAVE

conditionz.
Impact of intarmupted care
on vulnarabla community
mambars & chronic conditions.
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“f’/i? Covid-19 vaccine

Prof.Yong Poovorawan

VT E 2019—20 coronavirus pandemic by country and territory [showalll
Countries and territories!<! Cases/Pl| Deaths[fl| Recov.[9] Ref.
£225 £2,564,190 +177,424|+ 681,842 [s1
BE— |nited States[M] 824,698 45,297 75,050 [4s]
= Spainl] 204,178 21,282 82,514 [49]
B B italyl! 183,957 24,268 51,600 [52]
BN Germany!k! 148,453 5,086 87,055| [53154]
= United Kingdom!('] 129,044 17,337 — 571
B B Francel™] 117,324 20,796 39,181 [59]
Turkey 95,591 2,259 14,918 [60]
= Iranl™l 84,802 5,297 60,965 [e6]
Bl chinalel 82,788 4,632 77,151 1571
mmmm RussialP] 52,763 456 3,873 1654
Brazil 43,079 2,741 22,991 [69]
B B Belgium!d] 40,956 5,998 9,002 [72]
B+0 Canada 38,422 1.834 13.188. 173}

https://en.wikipedia.org/wiki/2019%E2%80%9320_coronavirus_pandemic
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2020 coronavirus cases by date of report (WHO)
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Confirmed COVID-19 cases per million people, Apr 15, 2020

The number of confirmed cases is lower than the number of total cases. The main reason for this is limited testing
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Confirmed COVID-19 deaths per million people, Apr 16, 2020 m

Limited testing and challenges in the attribution of the cause of death means that the number of confirmed deaths
may not be an accurate count of the true total number of deaths from COVID-19.

No data 0 0.01 0.1 1 5 10 25 50 100 250 =500
I L ] A Sorseas TN S
Source: European CDC — Situation Update Worldwide — Last updated 0 (Logde = VVeadIah ne | meniag

https://en.wikipedia.org/wiki/2019%E2%80%9320. coronavirus_pandemic



~ bloa ~

COVID-19: Total confirmed cases vs. deaths, Apr 13, 2020
The number of confirmed cases is lower than the number of total cases. The main reason for this is limited testing
The grey lines show the corresponding case fatality rates, CFR (the ratioc between confirmed deaths and confirmed
cases)
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Recombinant Covid-19 Vaccine
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Tianjin University develops oral vaccine to protect against COVID19

Source:Global Times Published: 2020/2/25 10:48:40 Last Updated: 2020/2/25
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WHO chief says first vaccine for novel coronavirus could be
available in 18 months

Source Xinhua Published: 2020/2/12 11:15:29
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next pandemic
By Julie Zaugy, for CNN

® Updated 0336 GMT (1136 HKT) April 27, 2020

{CNN) — Before entering the cave, the small team of scientists pull on hazmat suits, face masks and
thick gloves to cover every Inch of thelr skin. Contact with bat droppings or urine could expose them
to some of the world's deadliest unknown viruses.

Fquipped with headlights, they set their nets up at the entrance of the dark opening overhung with
bamboo trees, which is part of a vast system of limestone caves in China's south-western Yunnan
orovince.

The Smithsonian Institution carries out bat sampling in Myanmar and Kenya,
allowing them to discover 6 new coronaviruses.

Then they patiently wait for dusk. When the sun sets, thousands of bats fly out of the caves, looking
for food -- and straight into thelr nets.

The scientists collect the nets and carefully put the bats to sleep with a mild anesthetic, before
delicately extracting blood from a vein on thelr wings. "We also carry out oral and faecal swabs and
gather droppings," says Peter Daszak, who presides over EcoHealth Alliance, an American NGO
which specializes in detecting new viruses and pandemic prevention.

https:{fedition.chn.com/2020/04/26 fhealth/virus-hunters-hat-cave-coronavirus-hnk-intlindaxhtml 278 /256 FFEF 1613
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The entrance to one of the caves in a vast limestone cave system in Yunnan
province, China, which Eco Health Alliance has been exploring for cver 10 years.

Daszak is a virus hunter. Over the past 10 years, he has visited over 20 countries trying to prevent the
next big pandemic by searching bat caves for new pathogens. More specifically, new coronaviruses.

The findings of Daszak, and others like him, inform an open-source library of all known animal
viruses, from which scientists can forecast which strains are most |ikely to spill over to humans, in
order to ready the world for & new pandemic like Covid-19.

"We (have) collected more than 15,000 bat samples, which led to the identification of around 500
new coronaviruses," he says.

And one of those, found in & cave in China in 2013, was a possible ancestor of Covid-19.

Coronavirus research

Before the 2003 SARS epidemic, research into coronaviruses didn't attract much attention. "It wasn't
seen as a sexy branch of medical research," says Wang Linfa, a virologist from Duke-NUS in
Singapore, who develops the tools used to analyze the samples collected by EcoHealth Alliance.
Only two human coronaviruses had been identified back then, both discovered in the 1960s.

In 2009, Predict was founded. Funded by USAID, it is led by University of California Davis, alongside

https:{fedition.cnn.comf2020/04/26 fhealth/virus-hunters-bat-cave-coronavirus-hnk-intlfindex. html
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FcoHealth Alllance, the Smithsonian Institution, the Wildlife Conservation Society and Metabiota, a
Californian company which has developed an epidemic tracker.

To catch the bats, EcoHealth Alliance's scientists have to set up nets at the
entrance of the cave. To avoid any contact with the bats, they wear hazmat suits, a
respirator and gloves.

The initiative was tasked with identifying and responding to new zoonotic diseases -- including
coronaviruses -- before they spread to humans. Over the course of its 10 vears in operation, it was
awarded around $200 million dollars.

Since its founding, five more human coronaviruses have peen identified, including Covid-19. Daszak
estimates that bats harbor up to 15,000 coronaviruses, only & few hundred of which are currently
Known.

Daszak's organization focuses on southwest China, more specifically on the aforementioned
limestone cave system In Yunnan province, known for its large bat population.

"We targeted China initially because we were looking for the origins of SARS," he explains. "But then
we realized that there were hundreds of other dangerous coronaviruses there so we decided to shift
our attention to finding them."

https:{/edition.cnn.comf2020/04/26 /health/virus-hunters-bat-cave-coronavirus-hnk-intlfindex. html 2714/256
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EcoHealth Alliance's team take samples from a bat. Over the past decade, they
have collected 15,000 bat samples.

Predict operates in 31 countries. Another team of virus hunters, belonging to the Smithsonian
Institution, has started focusing on Myanmar and Kenya. "So far, we were able to identify six novel
coronaviruses in Myanmar," says Suzan Murray, who leads the Smithsonian Institution's Global Health
Program.

"These are areas with lots of wildlife biodiversity, a growing human population encroaching on the
natural habitat, good travel networks and a large amount of Iivestock, which means there is a high
potential for virus spillovers between species," says Dawn Zimmerman, who leads some of the
Smithsonian Institution's virus sampling expeditions.

Bats to humans

Southeast Asia and China are of particular Interest as large swathes of thelr populations make
regular contact with wildlife, by hunting it, selling it -- often live -- in wet markets and eating it,
according to Daszak.

After analyzing tlood samples of people living near two bat caves in Jinning County, Yunnan province
in 2015, Daszak's team found that 3% had antibodies for viruses normally only found in bats --
meaning they had already been exposed to them.

"They might have unknowingly contracted these pathogens and recovered oronly had a few body

https:{fedition.cnn.comf2020/04/26 fhealth/virus-hunters-bat-cave-coronavirus-hnk-intlfindex. html 27]4/2568 BE 16113
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cells infected,” he says.

To make the jump to humans, coronaviruses need to be able to bind to their cell receptors, which
usually requires an intermediate animal host, explains Wang. This can be a civet cat, a camel, a
pangolin or another mammal closely related to humans, he said.

But they usually originate in bats, which carry an extremely high proportion of viruses capable of
infecting humans, such as Marburg, Nipah, Ebola and SARS, according to Daszak, who co-authored
a study in Nature on this topic in 2017.

"Because bats are flying mammails, their body is exposed to a lot of stress, which would normally
generate an immune system response," he explains. "To deal with this, they have to tone down their
immune systems, which in turn makes them more susceptible to viruses and capable of tolerating a
higher viral load."

Bats also make up roughly 20% of all mammal species and congregate in huge colonies in crowded
caves, making the spread of viruses among them more likely.

The coronavirus library

Once Daszak's team has collected their samples, they store them in liquid nitrogren and send to
partner labs around the world for analysis.

"We usually choose to work with the best labs in the country and if there aren't any, we build up local
capacity," says Daszak. The strands of virus DNA found in the sample are then compared to the
profiles in GenBank, an open access database maintained by the US National Center for
Biotechnology Information (NCBI) containing all known human and animal viruses. That determines
"If we are dealing with a new virus or not," says Zimmerman.

The answer is not always clear-cut.
"Avirus is considered new if more than 20% of its DNA differs from that of known viruses," explains

Supaporn Watcharaprueksadee, who studies emerging diseases, independently from Predict, in a
lab linked to Chulalongkorn university in Bangkok.

ditien.cnn.com/2020/04/26/healthfvirus-hunters-bat-cave-coronavirus=hnk=intlfindex. him| 27/4/256
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Covid-19

When Covid-19 appeared, Shi Zhengli, a virologist at the Wuhan Institute of Virology, immediately
compared it 1o the database she had compiled with the 500 new coronaviruses identified by
EcoHealth Alliance.

There was a hit. "The new coronavirus matched a sample taken from a horseshoe bat in a cave in
Yunnan in 2013," says Daszak. "It was 96.2% identical."

That means the virus was either the ancestor of the virus causing the current epidemic or a close
relative. "It is highly likely that an intermediate animal host was involved and transmitted the virus to
humansg, accounting for the 3.8% difference in genome,” he says.

Knowing where a new virus came from and how it was transmitted to humans is a crucial piece of
information. It can enable early detection of an epidemic and a timely introduction of measures to
contain its spread, says Watcharaprueksadee.

In the case of Covid-19, knowing where it originated will help scientists understand how it mutated to
become infectious to humans and hopefully prevent future outbreaks, said Daszak.

There is a precedent. In January 2019, Columbia University's Mailman School of Public Health and
EcoHealth Alliance announced they had found a bat in Liberia carrying the Zaire strain of Ebola,
which caused the 2013-16 outbreak in West-Africa, meaning they had found the probable source of
the epidemic which caused over 11,000 deaths.

The next big thing

Beyond providing insight into the origing of Covid-19 and Ebola, virus hunters also help to predict
where the next big epidemic will emerge -- and hope to prevent it. By detailing where the viruses
posing the biggest risks to humans lurk, they can map their progression and minimize transmissions,
the thinking goes.

"Our team of virologists use the samples collected in the field to determine which viruses are most
likely to spill over to humans and classify them according to their risk profile," says Murray.

Coraonaviruses closely affiliated to SARS or MERS are especially dangerous, because they are
capable of jumping to humans. "We found 50 new pathogens related to SARS alone during the
course of our research,” says Daszak. "It would make sense to focus our prevention efforts on these
high-rigk viruses."

In one cave, his team identified all the building needed to make SARS.

ditien.cnn.com/2020/04/26/healthfvirus-hunters-bat-cave-coranavirus=hnk=intlfindex_himl 2714/2568
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To catch the bats, EcoHealth Alliance's scientists have to set up nets at the
entrance of the cave. To avoid any contact with the bats, they wear hazmat suits, a
respirator and gloves.

If they combined, the resulting virus would be capable of direct transmission to humans, without the
need for an intermediate host, according to a paper published in PLoS Pathogens.

There are a range of preventative measures which can be taken to prevent that happening.
Community education in areas with a high prevalence of dangerous viruses is especially important.
"In some parts of Kenya, we have been teaching people to plug holes in their roofs to prevent bats
from entering or teaching them to boil camel's milk before drinking it to kill off the pathogens,” says
Zimmerman.

EcoHealth Alliance has also been raising awareness about the risks of trafficking species like
pangolins, which can harbor viruses, and educating locals about the need to avoid fruits a bat might
have bitten into.

Bats and other wildlife are also sometimes fitted with trackers to understand patterns of transmission
by analyzing their movements and how often they come into contact with livestock and humans, she
adds.

The local capabilities built by Predict's teams could also play a crucial role in preventing the spread of
an epidemic. "The labs we work with on the ground now all know how to identify a new pathogen,"
explains Zimmerman. Predict has built or reinforced about 60 labs in Asia and Africa.

This knowledge could be used to develop a vaccine or a treatment against a new pathogen.

https:/fedition.cnn.cam/2020/04/26/health/virus-hunters-bat-cave-coronavirus-hnk-intlfindex_htm| 27/4/2563 8
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The Smithsonian Institution carries out bat sampling in Myanmar and Kenya,
allowing them to discover 6 new coronaviruses.

"The blood samples taken from the bats contain antibodies, which they produced to fight off the
virus," says Wang. "These could serve as the basis for the development of a vaccine or a plasma

traatrmant anainst a now nathooon
reaiment againgt a new patnoegen.

Just before the pandemic hit, the future of Predict was looking uncertain, as its funding was set to
expire at the end of March 2020.

But Covid-19 has shown how essential the virus hunters' work is and it has now received a six-month
extension worth $2.26 million, according to a press release by UC Davis.

While virus hunters have had to hang up their hazmat suits and cancel their sampling expeditions,
they are providing emergency support to test for Covid-19 cases in Africa, Asia and the Middle East,
as well as helping shape public health responses to the pandemic in those countries, according to a
notice by UC Davis.

"We hope to get back out there again as soon as possible,” says Daszak. "And then we will focus all
our efforts on finding out where exactly Covid-19 came from."

(Search CNN... Q )

hitps:ffedition.cnn.com/2020/04/26/healthfvir

us-hunters-bal-cave-cor

avirus-hnk-intlfindex_htm! 27/4/2563 BE 16:13
c



~ ol ~

L= aaAa 4
W8N LYRNNYFUU

CcOoVvID-19 Tunfszime ine
- 15 1VLHDYDEINI 15

— J PN d
3ﬁ.(W!ﬁH)H1ﬂL!WTIEITI§J Twmwnaquuﬂ

o b~ = ) L] L} s
AN NI UAUZNITINNISLINAAABUHIBIA
3 d
nifSnwinsunmisunnduaznsuniuvanlsn
NIZNIII@IHIIUGY

v
- )

IUN 29 IHHIEgH 2563

Human Coronaviruses since 1960

e Now 2020, have 7 coronaviruses

1. Common human coronaviruses
1.1. 229 E ( alpha coronavirus )
1.2. NL 63 ( alpha coronavirus )
1.3. OC 43 ( beta coronavirus )
1.4. HKUI ( beta coronavirus )

2. Other human coronaviruses
2.1. SARS — COV ( beta coronavirus ; 2003)
2.2. MERS — COV ( beta coronavirus ; 2012)

2.3. Novel Coronavirus 2019 ( beta coronavirus ; 2019)

{ CDC : https://www.cdc.gor.Coronavirus)
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A¥ene3uSae1 HIV , Flu , malaria (compassionate use)

- Kaletra or Darunavir

- Remdesivir ( Studying in China and outside China )

- Favipiravir ( ilable in all regional & provincial hospital)
- Favilavir (was licensed for COVID-19 in China on mid-Feb)
- Hydroxychloroquin or Chloroquin

- Cocktail in Thailand:- agal¥raiegas naas Ussansamn

Favipiravir from Japan :- anti influenza drug

100

(10m=x10)
A TNLT DA AR
1P EFI >/ 200mg

= 2S5 eI

For adult , children? Dosage:-
Adult :- 8x2 tab. On D1, then 3x2 tab D2-10
Children:- 60 mg/kg x2, D1;

then 20 mg/kg x2 ,D2-10

Contftraindicate in pregnancy
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M151%e antiviral Tudie COVID-19 sHiamaqliflng

symptomatic ;- admit , No antiviral drug

2. Mild symptomatic :- admit , 2 antiviral drugs

2.1 ) Chloroquine 30 hydroxychloroquine S

2.2 ) Darunavir + ritonavir #30 lopinavir/ritonavir L) azithromycin
3. Mild symptomatic with high risk :- admit , 2 antiviral drugs

2.1 ) Chloroquine 130 hydroxychloroquine Suniu

2.2 ) Darunavir + ritonavir ¥50 lopinavir/ritonavir #Hio azithromycin
4. Pneumonia :- admit, 3-4 antiviral drugs

4.1) Favipiravir (Junar s-10 5u FuFueINIIMaINaiin 3ruvD

4.2) Chloroquine H%’E) hydroxychloroquine Hluat s-10 4 Saudu

4.3) Darunavir + ritonavir 'l"i:f;‘ﬁl lopinavir/ritonavir ﬁlunm 5-10 T

o

- q = v - 3 . =
6]'{l'l"li]1§ﬂ!.]1“l’!ﬂ Ak ] 11 4 33UAIUAD azithromycin .l"!.l'u.l.)ﬂ1 S IU

1MSU COVID-19

v
s Qs s

=N = = v v/
VUIHNTIIVE ﬂcﬁu!weﬂagﬂﬂiﬁﬂ COVID-19

1. misanuluriaeanaae
=1 @ J [ = =4 =
2. niaaneludainaaea (N 66 wila , lnail 1 Biia)
3. misanuluau 31 6 ¥Ha)
szazi 1 gainudasasiy (Safety) : 50-100 AN

=

sz8Eh 2 @NIINISAHYNANN U ( Immunogenicity ) :200-400 AL

szasi 3 ailss@nina (Efficacy) : 2,000-10,000 A

szezh 4 Aneuviaasanzseuldudas
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Confirmed 4,342,345 [SEVEE 2 ffRecovered 1 601,847 [Deaths
+87,505 6) +75,297 (36.9%)
PLACES CONFIRMED DEA PLACES CONFIRMED DEATHS
CASES \SES

1 1,408,636 22,802 83,425(1,630) 1,028,465 11 China 82,926 4,633 104
2 Spain 269,520 1,377 26,920(176) 62,130 @ 12 India 74,292 3524  2,415(121) 47,457
l 3 Russia 232,243 10,899  2,116(107) 185,615' 13 Peru 72,059 3,237  2,057(96) 46,678 |
4 UK 226,063 3,403  32,692(627) 193,427 14 Canada 71,157 1,176 | 5,169(176) 31,946
5 Italy 221,216 1,402 30911(172) 81,266 15 Belgium 53,719 330 8,761(54) 31,286
6 France 178,225 802 26,991(348) 93,449 16 Netherlands 42,984 196 5510(54) 37,224
T Brazil 178,214 8,620 12,461(808) 93,156 17 Saudi Arabia 42,925 1,911 264(9) 27,404
8 Germany 173,171 595 7,738(77) 18,233 18 Mexico 38,324 1,997  3,926(353) 8,463
9 Turkey 141,475 1,704 3,894(53) 38,692 19 Pakistan 34,336 3,395 737(70) 24,787
10 Iran 110,767 1,481 6,733(48) 15,677 20 Chile 31,721 1,658 335(12) 17,261
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1 : worldometer, South China Morning Post

66. Thailand 3,017 cases 56 Death
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Ecuador 30,8419 910 2,327(182) 24,659 Romania 15,778 190 1,002(20) 7,091
22 Switzerland 30,380 36 1,867(22) 1,713 37 Indonesia 14,749 484 1,007(16) 10,679
23 Portugal 27,913 234 1,163(19) 23,737 38 Colombia 12,272 659 493(14) 8,808
24 Sweden 27,212 602 3,313(57) 18,988 39 Philippines 11,350 264 751(25) 8,493
25 Qatar 25,149 1,526 14 22,116 40 South Africa 11,350 698 206 6,787
26 Belarus 24,873 967 142(T) 17,757 41 S, Korea 10,962 26 259(1) 1,008
27 Singapore 24,671 849 21 20,799 42 Dominican Republic 10,500 266 402(9) 17,277
28 Ireland 23,242 107 1,488(21) 4,644 43 Denmark 10,591 78 527 1,484
29 UAE 19,661 783 203(2) 13,446 44 Kuwait 10,277 991 75(10) 7,10
30 Poland 16,921 595 839(28) 9,951 45 Serbia 10,243 67 220(2) 6,423
31 Bangladesh 16,660 969 250{11) 13,263 46 Egypt 10,093 347 544(11) 7,223
32 Israel 16,529 23 260(2) 4,186 47 Panama 8,783 167 252(3) 2,510
33 Ukraine 16,023 375 425(17) 12,225 48 Czechia 8,221 45 283(1) 3,049
34 Japan 15,968 121 657(24) 6,780 49 Norway 8,157 25 228(4) 7,897
35 Austria 15,961 79 623(3) 1,190 50 Australia 6,980 10 98(1) 612
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i1 : wortdometer, South China Morning Post
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ACTIVE
CASES

12 India 74,292 3,524  2,415(121) 47,457 51 Malaysia 6,742 1,410
19 Pakistan 34,336 3,395 737(70) 24,787 66 Thailand 3,017 - 56 117
27 Singapore 24,671 849 21 20,799 136 Vietnam 288 - - 36
31 Bangladesh 16,660 969 250(11) 13,263 149 Myanmar 180 - 6 98
34 Japan 15,968 121 657(24) 6,780 155 Brunei 141 - bt 6
37 Indonesia 14,749 484 1,007(16) 10,679 157 Cambodia 122 - - 1
39 Philippines 11,350 261 751(25) 8,493 186 Laos 19 - - 6
41 5. Korea 10,962 26 259(1) 1,008
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Nan1INA#aUNUAL9E19 RT Realtime PCR Positive

#7819 RT PCR Positive (n=87)

Runni

%tia serum/plasma 10 ul
WIERIDEI9 WB 20 ul

§7Uma 15 Ui

mMaulang
fm[;g n= 34
1-7 Days Sensitivity 17.65% (6/34)
- (Positive IgM 2 318} (Positive IgM /IeG 4 38)
-o-ﬁ,-;-M N=33 o wr a @ ey '
m 8-14 Days S‘ensitiv'tty 42.42% (14/33) nﬂaiu‘i&’!&luﬂﬂﬂuﬂ?ﬂ;’lﬂﬂqﬂ
= (Posrtwe“l’gl\:‘} 2 718) (Positive 1gG 4 3) ﬁi"li“'l'\"]"]u'lull'lﬂ'ﬂu
- ositive Ight/I1gG & 5a)
N=20
. . sensitivity 85.00% (17/20)
IgG/I_gM Eon feole Lubils e, 215 Ee)s (Positive Ighd 1 518} (Positive IgG 9 518)
NTNAEDU : (Positive Igh/lgG 7 3187)

n=38
Sensitivity 36,84% (14/38)

’ Tiiitoua
lpafuteniis it Y (Positive Ight 1 118) (Positive I¢G 3 318)

(Positive IgM/1gG 10 378)
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NA5UIRNYIKAZAITAANINANNAUNTNdIUNTSalNgINUTSARALY B LI SalATTUN
woaw (Coronavirus Disease 2019 (COVID-19)) (A5 olo/odom TUNST oo HnuIel
o&oem)

UsZLAUNITUT o NITUIRNEIRAZAARINEaIUNISallsARALYDl25a1AlsU Boa e
(COVID-19) MNg2999NUN1I5ILHALAIINAIINLN LUNSWHAILIIATU

F91W28n130§13T8UIANTINFUAINANTNALN1TIANT A1TNIUNAUIINYIAIAASULAL
wAlulaguneyIR (dam%.)
geAnUIkazuInnssusullelsalain-ox MAn9IN1ITE SARS-Cov-2 duliladann

nsunsszuaveslsadananiyasuduluszmadu uagiinnsunsssuinsunssluiilan
Fadulsediinanhdameiusivalunsenalifalalsun wandunisssvialngilineifaty
119U LuuAn1sszunlugveslaninlug Jevirliminaauiiain asiuuinianisinw
fnidoundounnarsnldninlugedaals il n13ssuinvesiifalalsuniinisinge
uatgug 3nUsznsaneanlagunifisanissiidaniilalsunlifaaieiugeng q
ogifludiurunin uasunfmnlalsunladadandnazldiisunsedouysd msdoodly
U589n5909A19A17 LAFIBUTTYIINTAIAMEiinsuaniUAsuasugNITINAaRIa"
(Recombination) 3aiAaLdutszunslafaludisaid wazidudnifinudelifadinails
Tnesssund Ysgnoufuiinisegsamfuresdniin Janudr dnrsindeduansiugiuld
nanfe WeanAsdnagnslnnduundnialddauld Tasasiuldann U woom nszlandu
aneiufndedniBifunndau 1y SARS-Cov iintulugaans U wosl nsglandumeiugungs
&niggungau 1u MERS-Cov iintuluny Tueeannans U boes natlanduasiusundsdng
ansidu SARS-CoV udla¥avinilaidnunngau Rintulugosns uaztlagiu U wooe nivlnndu
ameiugndsdnisnansddiimmuuidnindudnivina Inefinsduiivgruinduiy uasdhumn
dau 1Bula¥a SARS-Cov-2 iAnifulsalain-19 luilagiu Fesndaduluiu nglh¥ading
fdnvaradelalsunlafadu q wazaruisadaivlaldfndeusvadinsadeenslddn
F1UUN

1N@IUNITANITUNTTZUIAVRILITE SARS-CoV-2 tinTulsalain-ee vinT9T
msAnwdunuesdmuiiinnlfasanandein ey asUldded

- hifadngiwadlneldlusAudisu (Receptor) vaslisa Aa ACE2 (Angiotensin
Converting Enzyme2)

- nMandwadiinainlusfiualudveslasaduiu ACE2 veswadiintiu (paneiuily
nauavandeniiialingivadiini

- fupelumsifissunureshiafudhmngvesnsiaustln wield§uenly
Inalul¥asiaduiiodudinssuiumaiivdnulia

- nsfnwrdagdunudn WeRualdavealidd SARS-CoV-2 g1unsadununy ACE2
vosdnlananeusyinn 1w win Aene iyweuwes wazal Ly
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N3uAnIDaNUBIlUTALAISU ACE2 Tulgaduniaisngsing 9

- Tsfus3u ACE2 nuldluwadveseTonzingisne

- 51891u1n1L3TsUsE 1 A SARS-Cov-2 uananidisiiansven Ssatusn
Anindeiuizddnld 1w aues m @ld wila ln wagdu

- fienugthelsa COVID-19 fislanaiiauniveseioagsing warlhfaannnfiode
dhduadusseToamaniuld

- fausiinlaga SARS-Cov-2 uaz CoV unswiln 19 ACE2 Lilerdngivadiduiiendu
wliipeiseaugieifornsivilon COVID-19

msasullasmaiusnssuuedlida SARS-Cov-2

- 1199970 SARS-Cov-2 \ula¥awiia RNA Virus n1siUasuutadvessiaiugnssy
AnTuldmaennainusssu

- pswdsuntasedhiSadulngliinala q denthfivesduduielusiuvesiaya
Felaifivdngumsdsulamwedhdaiiilvlfaunniennlh¥ametusou

- Yagtiuinisdndiuunlafa SARS-Cov-2 a1nnisiasundasuuilunveslaya
UEuIs ifld1eentsdnsd uildldmneiinmuanifveddafisuuseiuy viounsnszany
L

- felaifidoyala q Auduinniavasunasvesiafa SARS-Cov-2 ludszinala
Ussimamilaazgunssninanesiugdu

- madsuuasweshhfany Sududaauiu devsssnaiiuigiduiu Seasdu
usandntilafaFuuudh

n1snefkialsn COVID-19

- la¥a SARS-CoV-2 ansnsndnidiowding Type Il Cells lugsauton
- waduualasraluganvdsansislalatnsedunisdniaumnatovia TufUaenin
infiuszanamnniuandu
- Hudendosfiuanidsufuiugsauingngy dawalvvouvalainnszuaidenla
hgeay fivhuden
- wadifinidenv19iia Neutrophils uazavluniauuindy uagshaneisadden
Aaenalnsng 9
- Lﬁﬂmmﬁ?ul,lﬁu%‘aﬂ’j’l Acute Respiratory Distress Syndrome (ARDS)
- yaamarandendngnssuaidionludieioazeiig o dwalviin Multi-organ failure
nalnnisnalsa COVID-19

- onsgussanulugUle covip-19 ldlamananamanthiveslifaaiuiugln

Junsany

- Arwsuussveslsainnseuugiduiuvesiihefifunnauduly (awewsnzwe)
WNANLYAAYDINULDY UagyIIANDINITIULS

- Vnaeslelaladiindadrguwaenivnumddadeniuiuusvadlsa
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9199z lduansea1ni1sle 9 1ae wsedeinisAeud1etes dullunalfieauianngUiedy

Y

fsyvugiAuiunanunsasunssnauldegramemunzned
Uadgdhdnglunisiineinisyuusslugtae COVID-19

- Yaduvmnsnenn W 81y A NaANTIINSEUYRS wazthviind Ay

- AneANUaUNRveIseniY W lsaven anuiuladings lsaluiviy waglsariale

- Snwaugmaiugnssuvesiieiiiinisuaniesnvesuuisiinun iietesninung

- Ysuaveshidaildfuidngineme amsfulfalaeaseilusuiuveslifags
(9w 1nnsle-91u Tnease) Tnaznalsnguwsauinniinisaula

n3ITTede uarn1TuNInsEETe

- 4szerilnd (Uszdna o 919indnoulantains) lugUieu1anu 813ns3any
arsugnssuvedhi¥aiiAvaininasayn vieauny Ta¥aamisauenldludied wansingasd
lsifionsiianunsounsnszaredold

- dreduaniusnndsiionnis 1uriediunazdunarilduailunisnsase RT-PCR
1nF198199 q 5T991N95E NMsmTInTaueufivedseitedinanddliny dilia
faneneenuwiglaod

- drsdunviflanmdsdiennts Lidaasmizidosinun uansiinisuninseaeide
Mnfthemaiienaarliintu uwina RT-PCR fnazdioanuiiuuaney drtuoufivefasy
vt fhednlvgaslinauanain ELISA

- watheduainaududuld RT-PCR 91nlnssaynasialdoinnitanniaune
U%mmuauﬁuaﬁsﬁaqﬁ%qaq@ﬂgﬁ M a2 19G Mowdl IsM 92ANAIE1TINET

wAlulagn1snsa93fady COVID-19

- walulagni15n59978adelsa COVID-19 Ap N15ATIIMAITHUGNTIY UIolUTAY
voudelifalaonss uienismsrammnaden lnegaingdduiufisnsnieadrsdusumedede
SARS-CoV-2

- MIAIRUGNTIUAEITIA o) (RT-PCR, LAMP, CRISPR-Cas13) Wnayldnauniede
2980 o Tundauanio1ns vuzfinisnsravgiduiuaglinaiil oo Ju wduanaonis
Duduly

- {theiinsavdallonns e-eo Tu enanuiymransaaitliinsiug)

- mansaanidedeitvilusiureshiaduislu uilifiesdoudesannuiuna
h¥alusodrainglaine wazyansaazisaunindiisngedu o

wAlulagn1s$nw COVID-19

- YaqUfusn Remdisivir LUBA1U SARS-CoV-2 Tlun133UToe (luanigeiusng
wazdu) winan1sAnwinisadtinvesdunuin orldldrisandnsinismelugvieing
uinan1smsAnwesanigLinu erdteliveluiemshisuusengliin

- 1nuinasslungy Choroquine Ll UNINARBUYSEAVEN1NNNTS N
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- gaulasa HIV lliunsuadeudss@nsnimnissnw

- Favipiravir w30 Ayigan (Uszinelne@onnainduuazdi) daatuogludunison
douia o d9dnan1snaaoululun1eiif way Ayisan a13gnildlunisinulsalain 19
Tuaunanle

AMnsIYaunAlulagingu COVID-19 vadlan

wuseanlu @ Useian laun

- Uszanil o msthldaunlddusndu

- Uszanil o nsldansiugnssuvaala¥a (DNARNA)

- UsgLandl e mstehifadu 9 Aflauvasadegs waziinisHinie Antigen

vosla¥a SARS-Cov-2 wia COVID-19 Tuiulafanguil eieluasegilifuinaniediGenis
VIRAL VECTOR

- Uszandl @ N5t Antigen vadla5a SARS-CoV-2 #3a COVID-19 wiealuAlusiu
iiel#id1d319n181ns Recombinant Protein ui3etireynialrataiiou Tnaidulfadlsdl
AsUgNITY

#8nN13983n1314 BCG Vaccine Tun1stlasiu COVID-19

J90uUsEImARg 9 971UUNTT e@mo wisluUszmedialan einisanyiiiondn

Trdu mﬂiumﬁwummmmmaaamiuﬂmuu fio Usznadu lasegsswinniadnuide
Madl o vl faduedadlddiniiinisAnuidelumadl @ uinfian ¢ d1duusn
¥94n13ANWIITEUBIUAAT LN Ap BCG Vaccine Faiduinduveslsatulsn lnodnng
thandnuideuinniniadudu q Januinszimalunguesainsids wazglsy fn1sth BCG
Vaccine 1114 1ilosa1ndagussldifaduildlunisdostulialain-ox Inonse Fady
fninemansdsiiannuden wnihiadudiioguasiivselond demmeiadeiuiiginnie
udhannsalunsedunfiduiuvda iImmune Response tielsiamnsaduinlhialsalain-oc
violafadidu 9 luienie wiilunansedugiiduiussosdu ieldlussornisunissuin
voslsalain-ox Tnsnanszdugiduiudae BCG Vaccine deoulduitelnsflifausinig
zasrelsalain-ec awsinliilgiluan1igfidu Immune Response fignnszdunoudn
agsilvamsnundeadiaiesannlsalain-ac 16 fadu esdnrseusielan (wHo) Lélsivu
ualvgien1sAneifovemats 9 wis WieAnwITeuszaniamnisiestulsalain-o
U89 BCG Vaccine

dmfunisAnwnideiaduiiietesiulsalain-ox lutlszmalve faaufiami
Fadlonfulsanesy q Seluussmaldfmaluladeiinien fo Sadude iy Tnedady
Fobumnedansintolain-ox tumeidsdusseznaiuin aunsedtslasa SARS-Cov-2
soudoaidluduiaduls Tnslulsemalnedslaifanundoudiu Fality éruiaduiems
9E5NINNIANYIBVWMINRBUTAR T3UAUNTUINIMERTNITUNNE hazn13AnyIITY
TATUIINAITNUTNTIN (DNARNA) NUCLEIC ACID fintiiunsinewiasnsalaniinegide
wazu3em lulown-eide Srdnleed @, 1Wudin Tnginismeaeuluds dadumalulad
Fenfufuiifimsduiunslumiinedeeendulodn uarlisemaiy Lonandumivedesing
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PANTAUMINGNTE wae @Y. ladn1snaassinguuseian PROTEIN-BASED meiguiiu
Famelull beom meagliinduuisssianiianmsaiamaaeslusyudls

dmFunideuasimundiadu COVID 19 vos ame. Lesandalifiesfiing
Tunsiaeslada Jedunsdansesituredlusiualudfunanussmaiu saustan1sil DNA,
MRNA Vaccine fiagszninsnisnaaeuluny nasnaunisdnuisennassindulininlug
Tudnwae 2 in 1 Tneerlasutaduiidestuildunialngualsalain-ox lunisdnad ity
Lazn15AN®13T8 Useenn Recombinant Protein 39agulaindnidelne luladnunide
Fnisenadu 4 Tulan

Tnssadsiiuguuesuisesutady

. Sfugilassaseiaduninidulunisinuiafuans Jailesufifinig BsL2
uidsfivraunauluiagiu fe Hosujuinng BSL3 flazdesiinisnaassiin SARS-Cov-2
w38 COVID-19 tilulunynaasinsedninnass uavesUUfnis BSL3 fineudnsdes
WE9g1UIU o wilt AourInedeuiing uazuwInededeslud Tnawiuin Yszwmelneaosi
nstuindeulasiassiugnluduiegnsnd Weliiusonsmageudsyansnnvesindu
ludninaaes

Tngasu Ao msAnuideiadulagiluldsvesnaiuszinm oo U usdlosanindy
Josiulsaladn 19 1unisiaisaniu F9a1071Uszaanfouiuea Uz nsIuNanI SR uAUDY

msgiduiuluvynaassfusniiavinndsielvantuipduwimaniansanitaziiadula
dngmnaaey arwdilsaludninnaes (uds vidodnudindw) uazmeluiul wesm mad
wilfaduettes o vin Negihluneaduauld Tngldszerinan o Wou lunsmaasuns o
uay 1la o Tuau Tnifunmageuta o luauagldszesnandn o Wou Jsaeinagldtady
pgraiafiganieluiondamen - Wousura beoe Tnstusgfudmaneaaiaadiiy
nsnageuiAgulula o srunuiiiiomeviely uenani awe. Sudluianssudu 9 fivenan
fadu 1iu n1safa RNA Tagladld Commercial Kit uazgans19m1Li0la¥a SARS-Cov-2
Faomaluladuand LAMP) nglidadldiadeaiiosiauns saufianisnsradanengdae
mvareiuniUUlng (Peptide barcode)

Tuseidunisndniatu angnssundnisianudiuin nsadnfadui < via
anunsoldinadafielindnldsuiuwnnitan uasfivmedeUszannstissmelunafisnt
wiou q fu ldedsls uonaind nsudetaduvesssmalusluvasfogluma o
vosnmaaedludnt Feasdosdituneunisvaaoulunyuddn o wa Turmegfiuiassma
flausmietunazeglunsmaaedunyudila b Famniduanudiieiaazinisuise
Tfuuszndlveg Fee1aagldsuanudldfomaiulsssnsvesssme faiu Usselng
91999911580 Infrastructure s835uUnsHan TneiladsUszimafadudiie Yseinelne
Jognaifionndaies nadidandn ame. mmhnsdnwuiieisufisuiwiaesisasiizle
flagannsaldintuduunnegadisameluszoyiaiismiiian

felutssidiud ame. 1ind1nd Yegtudvliidegaativayuiitany wiotaussdiu

\'Ls.ll a ] v dl

A1 @sdrAg N linsHanlaAT1uIuLIN Ao N1THARTARY adenovirus FIURINYEY
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29ngWase Useni1aIn 9za usandndindulaanuiunin v wuatulnangludul weom
Faanursadnananloisrlusruiruunn Usenavdumalulagnisuasludssnalneseadu

a % 1 [~3 v a d' 1 1 2 d' v =
nsuanla wieraluiaduilunevaussnenisidunladgymlussuzen esainlsnazdesd
nsidsundatedsraiieaduinsiiunisiaurirduldwinlug dwsuludiuresnisuian
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Severe symptoms Common symptoms

High fever Fever

Cough, Sore throat

Shortness of breath

Pneumonia

Kidney failure

Body aches |
Muscle pain

Death

lasalalsun (CoV)

Disease Virus

COVID-19 SARS-CoV-2

Coronavirus Disease-2019 Severe Acute Respiratory

(WHO) Syndrome coronavirus 2
(1cTV)

Not valid
COVID-19 virus
2019-nCoV
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transmission

SARS-CoV-2

4—4

Year

2003

2012

I

@

2019

dnwarvaslada SARS-Cov-2 Tulwadinzides j

SARS-CoVv-2

nszvaunsaiuaueymavadlaa SARS-CoV-2 J

aszddny

*  Tusiuiaiu (Receptor) udladafe ACEZ
(Angiotensin Converting Enzyme 2)

* madhfiesdifmuniusiualudvesladadudy
ACE2 vonsafidirtig (afefiugguavanionils
Whghead i)

o fumsvlumadiadinrusda¥siiudhunueg
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*  maAnwilegiumedilusfuslUdvaslada
SARS-CoV-2 auniniuiiu ACEZ vasfndlA
yauUszm wWu ws A wyuouamed qily
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