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1. unagUEuIns (Executive Summary)

Tutlaguu Usemalnefidnenwlunswamndndusiduguaimuasmswnme Tnstanzagads ngu
HARS T karIvugidanies 40,000 Auun’ Lﬁ"aqmﬂﬁqmwmﬂﬁiﬁwuﬁwuqmamﬂﬁu N158574
yaans Anudundsesypainsifianuanunsalumidenaingimaniuazinaluladsmunisuwng was
Feanumsninisunsszueedlsalain-19 (Covid-19) MAnTu Fwhlsensinemansnsendninuszme
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Ingdndudausssnnsimunnnuainsaaun1sasuinnssunenIsuwnng wu o1 1adu 8181ing
gUnsalenIsums udansideneedinuasnisuimsianisdeyamainemaninsunndsesiunisiu
nyiDoundnduet WoannisiidwazenssduszuunsumdwazassaguesUssmdliidnenniazidu
gudnanmnanisunmdvesgiiana (Global Medical Hub) aanlounslannairsugiagniswauniidadiu (Bio-
Circular-Green Economy; BCG Economy) Tnesjautiuilinis3de wawn wazwinnssy desenlidnisudnuas
n151%5U52 89U 1A 23 9 (Research, Development, Innovation, Manufacturing, Market) Wéjamwgﬂﬂﬁﬂa@ﬁaﬂ
nnsndeu matannlassaisiuguisduaensianyuiged vonand asdulddmaneUsamaiilan
suvaUszmdlnedetiy ﬁﬂ%ﬂizauﬁ@wﬁﬂqaﬁaaﬂ% 979 Uy deiUan1esssued Jynmienisiiles
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Y198 ANEATIUNISALASUINYIANEAST 98 wazuInnssy (Na7.) JuFoIUN 10 Wwey W.A. 2563
auliAuTusuUsEIUUsEdnT 2563 vaanawudnasiingimans 398 wazuinnssulinmiie usnisnig
IAN1INUIeLar 10-15 eatiuayunidouazuinnssuiazundyvningilain-19 wazdaymningiduuas
0991 AENISUANSIALE L LE AL AYYeIANEINNTalUNTIESSU N1STANISAILERS NsUSUM
AUN1EINgA NUSTNAAITABINNITNTaLAMUNToNLAETUT D MeluTeAUgUTY SEAUTIMTA was
Y} ) | A w0 < & A Ao o Py a ad a v v v
seaulszma sauviausilenusisUssmaiidusesnddglunsuilymingfdue 8nee wenaind e
fin15u559 Wawnsunisuddgmiingfvesuszma tlulusunsud 17 aneldgnsaansaiuniswmun
WeEans 398 WazuinnTsu (unusy 1) Ndeguas 4 wnaavlesu 16 TUsunsu iewseuauneouly
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Wannfidesenunnaswmanuinugu lneyudulunsldesdanusiaunsadunlilselovilaass valugduuy
YOINANA I LT3 WoTEULTLTUIAITIUMUaNEINE LavdauaenAdesiuaNAesnIsUDIUsTINA
a1 vianedia msiissuudiansessulunisaunnwideduinnssuvesUsema fanunsailugnisldau

nelunmhenunesguasionyu Nlulazsanesusene (Private Sector)

2. unu (Introduction)
Scope of report

Y ca a Y] = 1 = Y v oA
ﬂ']EJaﬂ']‘Uﬂ"IﬁﬂJ'Jﬂﬂ@]ﬂ']ii%U']ﬂ"U@ﬂiiﬂIﬂ'Jﬂ—19 lﬂW'JIﬁﬂ ‘U\TLUuﬂ']'WﬂJ‘Vﬁ‘VI']EWW‘!ﬂS] UYILNAILABITULD

1
a Ya IS

sadsusemalng YagudAndorilandusiua 4,556,961 au luvnrivsemalnedifndalain-19
$1uau 3,025 AU (a1 $uil 16 wauwa1ay 2563) Sgunalnediinnsnisingg eenuniiierruauNsITUIAYRslsA
1A30-19 1Wu MsUaanuuszneuns anuduiis andumsdnw mssaiufenssaudiinnsyamaiudy
Fruuann fnssussAliiAansiiussezviiansdany (Social distancing) anilantininvazegluiiuesn
EousluiinInaeesila wasnesuiletiemdedlésunanseny S:1nuan1seineg wanil uaga
fuilefurasmavszry silviuavuesdiifntoanasesereiiiososneitooydfy uiiiusunalny ad
ARndoanasauiiauduaud uifidegluramesndugniivis Addliaunsandald widlesaninmsnis
UNHINTNT AINANTENUABLATEEAYDIUTEINA WU MsUaanuUsENoUNS Tiavdenansenulagnseiu
Fsenauns waggninasetu fikesgaidoneldssniinisvgaians maagsiansveniien uazgsia
Tsausy feiu deldliiasvginvrasdunauiuly SuazdwaidodeUssma nassidldeanuiusznia
unsnIsHounatedenay seegiivis nesuldde ui 3 ngunaeu 2563 T6ud mM3danaiatin Fuemis
3uns auwfwinanaudsilaildduduiiu uagdndan dmiuinesnmsnounaisenniad luszeed 2 5u
Tluudl 17 wgunieu 2563 Taednisiiunisieusaedenaniunduludn fe Ysunanaesiio 9
22.00 u.- 04.00 u. LU 23.00 u.- 04.00 u. uagoyyWliUNanLAaINIIDAlTUI A TRLAL 017 LPu
visasInaud $1uenns rufuan finua 15sdu vie vesUszyalsausy uddiosdrindunuiielillviAn
mnuuesn uazdsnadoddanuilaglifiszeyinsseninaduls

vy ' [%
= v v

viail eidunswisuiuiumsssuiavesadugniiaes mawdeunsifisdifladandaiuddliifeme
Fuduredesdinsdalitunanlesuiiinindonlostusening fuasisnay uazduasushaden v
Msdoansuazn1siud Tnolanizet1sdemnudeguam (Health Literacy) waznsiseuns doyalsiun
Usgmudlildsuinansdeyatignieansudiu (Health-Economic-Social system) aeaifugusssudniay
dievhliiAnnideslssssriamslinnesinsnuassnguanaygia muvenisioansdnu Tunfeudy
Tneasdimsdndduanuddyresnuideszesduiiemuaunisszuiavenielain-19 Ineiifian waeiinng
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Jagtudslaiinhenulangualunsidegassuulunnenmsssuinvedlsalain-19 waznssuiisly
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ANFINALAZUAINZINGH dnan. F9laTnnaiin Content Management 1384n135 4AN1952UU INeAans

A9y uag uinnssu WesudelsafiAnanielifalalsun 2019 (Covid-19) lunngingauagndiniagingm
lned 5@.05.uN. WaAns FuAaUng 1u Content Management Director wag @nad. LAlBinsnasdl a0
mihguLazaIAduae iR eatos dun nsumuaulse nsuingimaninisunnd an1fussuuise
a51304gY (@3a.) dinnumATowiand (3v.) mheuimsuazdansuiunsiinanyaissalunis
wisduresUsena (une.) ddnauimunineiemansuasinaluladuiewd (@my.) gudanududaniu
F3INgn (TCELS) d1inauuinnssuuvevd (99An15um1vw) (NIA) a1 duinduuwriand (aeAn1sumyu)
94ANITOMNIUATYT UaraIdnITndunsaa Tasdaueenkuunsiulaszuy iiedinsgidneninyed
mhsnuilisdewuariinmginterimewhdldgumuvesnside fifeadestulasalals vidluszesdy
nanauazen uavarldnaln Budget Allocation iunalnlunisatiuayunsidodmiumhenuiduiunis
ag Ingatvayunsundymnieans1saay wagn15vi Math modelling dsun1silATIgRn a5 1504GY
waziuATgmaAnS wazatuayunuAeaunfiiendes Snls dauaueld PMU aansnUukuLaz Uy
unusudszanadud 2563 fa 2564 LieliRiun1sdes Covid-19 1 il anan. aldnseuununsdiiuny
Aulinaves asrn1seunialan WHO 2019 Coronavirus Global Research and Innovation forum : towards a

research roadmap 113A3giNogAYaIkazseylangIdelidanuiuluusunveslsewmealne F9danu

WHO R&D Blueprint fiusznausie 9 Uszidiu laun

1. WweliSauagn1sitady (Virus: natural history, Dxs)
Jadgannuindeuuasnive (Animal & environmental)
52U INeN (Epidemiological studies)

n5auaEUaY (Clinical management)

A

nstlesfumuaumsindeunsnmstostuyaainsiuguam

(Infection prevention and control, including health care workers’ protection)
nusueifieifadnassnw (Candidate therapeutics)

1A% (Candidate vaccines)

39555UN1539% (Ethical considerations)

A R e

NNFITYAUEIANANEN SN DA UAUDINDNITIZLUIA (Integration of social sciences)



Scientific Advisory Group

Origin of Mathematical Serological Containment Control in h‘ealthca.re and
COVID-19. Models stu\‘dies measures community settings
S : idemiological i i
animal & &P de ological —__ IPC, including Optimised

environmental studies HCWs PPE —
Role of animal o -4
2 hosts in . Contamination, i
g transmission To ensure that those affected aerosol spread g
© . are promptly diagnosed and s o
K virus: natural receive optimal care clinical g
‘5 history, Dxs To support research priorities management ;:-
5 7 y in a way that leads to the } o
\ o
o ) Q.
89 DS ; development 0SOC / g

© .
O Assays and Endpoints a
":‘,‘ Standardization candidate candidate o
- . =
vaccines —— therapeutlcs 8
X / »

Clinical trials

Asséys

Prioritization Clinical Animal Prioritization

trials models

gﬂmwﬁ 1 Scientific Advisory Group (SAG) ¥83 WHO R&D Blueprint

dmsumstansszuu 2. desuilefulsailiinanidelafalalsm 2019 lunmgingauasndsinga
wUsznousie 4 47 liud 1. fidnereansmsumduazasansisagy misnuitiendes fe aantuidy
STUUASTNAY (n34.) uar dinnumsITeuisnnd (3v) 2. TRvesasugiauazdsay mhonuiliieades
antuideilonsiannUszmealng (TDR) 3. SAvesnisdeansuaznsius mhonuiiAeadesdie TPBS The
matter The standard ua 4. §AvesnasnsuazAIAToNNNTINIFIL Post crisis mitgnuiieitos anan.
#d9d. TDRI

2

@
MsaowqanssuLden RDI FOCUS \
rapid diagnosis test for large-scale screenin

mwuaamgléadaun
Al and BigData 2 Vi ;
Wams S:QUMSIWBUIWSYRIA

dszaumsaa audn. stodsfsauams
SnenAnunal

AnemMwMuMsWnguavnaviu

OSMSiazwans:nu
navAl

msJomsve:aada

antiviral drug for repurposed treatment e.g. Favipiravir,
therapeutic vaccines

COVID-TSRI NETWORK

sUndl 2 RDI focus dmsumssuiledulsafiinanielisalalsu 2019 (Covid-19)




anan. ldfn1sfusvdnnisuaznseumsfisnsansulssinadosiu (Kuenaisuuy 1) Tasgaiy
MAdeRALarMsInsTULUI Mg mNasg LT s Tuasnsadidauinnsmsnsuwm gl
0619570137 waghiainfion Fsasifaunszuvvennhsnulunsuinisves fuieniosyaauiiingy
M33nw wazngunandnsilvsifiansnsaduunliifunguy uarlundaznguaziviuniifianuuansnsiueeis
Fau 1wu ngusdndam 81 3230 JAFu Cell Therapy Nutraceuticals a3 osilownmnd Medical instrument
LaENgu Health and Wellness wagasulng Aannsavildidoulosiuldegrefiuszaniam lnsnsdeu
FENINABINGUVIAU AITATLUU (System) AR08 WU STUU Logistic AMSHAILITZUUUS NSV
nsunme Msveneeieteastsaalunsedu vennsruuiinudinsiiasaeiiuguiidauiedos
Funsuwnmduaziauddadnuniidnslunslifuuni wasdefnfiuisaiunsnmnseunazuuimia

o w

dnsunsinaduanuddgilugusssuilviinnuanysaiiazasaunquungady

o

Reinventing Health care New Industry
Services System Tech Industry ~ Health care Products wnSavila auulws
Coordination + s:uudaya Telemed service Biotics Dispose
Collaboration
s:uu Logistic Med. Gene Rx Implant
Hospital care i i
p (Biosafety) Tourism Cell Rx
i 1 Financ S =
Local / cc;renmunlty s:uu Financing pa Tissue
StUU- KaNUSEUGUMW Wellness engiieening
Personalized Care (aUaw.) Training Vaccines
TelemadC Service s:uu Health Insurance Nutraceuticals
Education/training Repropest Drug
Epidemiology gnuaviou
Strengthening

CRO-TCRE (De/Re) Regulation
Lor [ o | o [ =m

Ecosystem - Med - Engineer - Pharma

E‘Um‘wﬁ 3 Framework L3432 UUE%5UN1T Reform Healthcare & Health Technology R&D

dwsulangnsidedmsuiiiniansunnduazansisagy amnsauuseandu 4 ngu Ussnause
1. Selected Knowledge Gaps

®  Strength, duration of immunity, cellular immunity

Possibility of enhanced disease after vaccination

® Animal models for prioritizing vaccines

®* Animal models for evaluating potential for vaccine-enhanced disease
® Assays to evaluate immune response to vaccines

® Design of late phase vaccine clinical trials

5



2. langves Basic / Frontiers research
®  Support development of diagnostics products to improve clinical processes
® Understand virus compartments, shedding and natural history of disease
® Develop tools and conduct studies to monitor phenotypic change and potential
adaptation
®  Characterize immunity (naturally acquired, population and vaccine-induced,
including mucosal immunity)
® Develop disease models (animal models and 3Rs approaches)
®  Virus stability in the environment
3. Research priority 984 91U398N19ARNN
®  Prognostic factors for severe disease
® Understand pathophysiology of COVID-19 infection, including understanding mild
disease and the role of co-infections
® Optimal endpoints for clinical trials
® Improve processes of care, including early diagnosis, discharge criteria
® Optimal adjuvant therapies for patients (and contacts)
4. Research priority 984 NguUId8IT0dEN
® |dentification of candidates for clinical evaluation in addition to the ones already
prioritized
®  Multicenter Master Protocol to evaluate efficacy and safety
¢ Coordinated collaboration to implement clinical trials, for evaluation of

safety/efficacy of therapeutics

nalnnsdulndoureaIBaIY ana. ngun15Aa OSB (Outcome-strategic based) mihfildn3u
Toyaifiouuniinggst duasgiulovionseninsinisliiuniisaiuniasy (Government) waziily
Fuindeu tiexsg i muensaiieeldlidudsene Wiiudnenmnisdasendn s waznnsidiiewes
Uszrnu uag anan. azdaeulandussidugadulyifunieau PMUs tilothluduidelunsdnasmu
WeliduinIdersenhenunadgnseniaenvusely

mheumaszifstes i dnunuenssumsulovewsimunfiey mangiusen (@anwe.)
NILNTHATITAUGY UATANENTIUNTTULAABY BCG Model

iesunely PMUs Lawn Miigusnsdanisiuanuaunsatun skt (une.) an1dwidessuy

#5150 (8758.) UagdUNNUNIRNTTULUINF (d1%.)



Conceptual Framework for Medical System

ddeaelalinuuisnd Windneawnsdsranannne wasmadntslszinvu

BCG/MoPH/EEC
Government
TSRI/OSB
SAT n1sunng PMUSs
Consortium Infrastructure Private sectors
NSTDA Regulations Matchmakers
Universities Standards
Covid-19 Diabetes Precision Cancer Medicine
Tuberculosis High blood pressure ATMPs

Allergy/Systemic Lupus Erythematosus (SLE)

Conceptual Framework A1UMsUNnguazassagy

Whvinne : a5eseldliniudssma Wadneninnisderananineg wagnisnaalssvnau

U — BCG, EEC, MoPH
* Consortium
ANUUUAININATUGUVNIN

* Universities * sTUUUmsENsTMEY
. + mafuiielinaUilmi Tinathen
Midstream SAT ) '
* Infrastructure -_— O-Competitiveness [ ——
* Regulations *  iadpatiounnd
* Standards ¢ 1 P2ing uardndu Iadeg
e Slufind nMauwnmdusiug uazRBAAMTINISLRNGTUES (ATMPS)
Downstream o auulns
*® Private sectors — PMUs L 58rain
P
* Matchmakers MENAMMIIE
© dundnfusimsumddugs (ATMPs)

* Al oMics Tunrsinenlsnuzis

(cancer) uay metabolic syndrome

gﬂmwﬂ 4 Conceptual Framework ﬁﬂumiLLWWéLLazmﬁ'ﬁm?ﬂ

Focus group

HuUsMsuazminaunely anad. ¥nnaunisne



3. Review

3.1 HALNNFHVAN
1. aaunsallusieussme (Weey 2563 - iguiey 2564)

fsenuitaeBuduilan 53 210 Uszina 2 waudmsfies 1 uassg 38 Diamond Princess
139 Grands Princess Wagi3e MS Zaandam TuSuii 16 WOWAIAL 2563 I 4,641,376 518 TDINITTULI
45,009 578 hazld@uTIn 308,845 51¢ Imwismﬂﬁﬁaﬁwmuﬁﬂwﬁué’u 10 dudiuusn laua 1. ansgosni
1,484,285 518 2. a@wlu 274,367 518 3. Faife 272,043 518 4. @ns1901U190T 236,711 518 5. §m1@
223,885 919 6. UTIWA 220,291 $18 7. HiuAa 179,506 518 8. Lwosudl 175,699 118 9. 937 146,457 518
waz 10. 191U 116,635 510 daudu ususui 13 f9uaugUae 84,039 518 (333 §99n3 1,053 518 Wagan

A1 45 58)

Country, Total New Total New Total Active Serious, Tot Cases/ Deaths/ Total Tests/
# | Other Cases .7 | Cases Deaths Deaths Recovered Cases Critical 1M pop 1M pop Tests 1M pop Population

World 4,717,013 +85,603 312,902 +4,360 1,810,160 2,593,951 44,828 605 401
1| USA 1,507,773 = 423,488 90,113 m 339,232 | 1,078,428 16,248 4,558 272 | 11,949,625 36,127 330,764,077
2 | Spain 276,505 +2,138 27,563 192,253 56,689 1,208 5,914 590 3,037,840 64,977 46,752,605
3 | Russia 272,043 +9,200 2,537 63,166 206,340 2,300 1,864 17 = 6,656,340 45,614 145,926,952
4 | UK 240,161 +3,450 34,466 N/A N/A 1,559 3,540 508 2,489,563 36,696 67,842,296
5 | Brazil 233,142 +14,919 15,633 m 89,672 127,837 8,318 1,008 74 735,224 3,462 212,372,688
6 | ltaly 224,760 +875 31,763 122,810 70,187 775 3,717 525 2,944,859 48,698 60,472,408
7 | France 179,365 27,625 m 61,066 90,674 2,132 2,749 423 1,384,633 21,218 65,256,039
8 | Germany 176,247 +548 8,027 m 152,600 15,620 1,203 2,104 96 = 3,147,771 37,585 83,751,395
9 | Turkey 148,067 +1,610 4,096 m 108,137 35,834 906 1,758 49 1,589,625 18,874 84,225,118
10 | Iran 118,392 +1,757 6,937 m 93,147 18,308 2,716 1,412 83 672,679 8,022 83,856,767

sUn? 5 senugengthelsaladn-19 valan (Teya o Tuil 16 WownAw W.A. 2563)
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139 Grands Princess wazl3e MS Zaandam laguseinad s uiugUasdudu 10 Susduusn liun 1.
ansgelusni 15,159,529 118 2. Buiie 9,676,801 518 3. USIWa 6,603,540 518 4. FalTe 2,460,770 578 5.
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Uszimdalnednduseunasnissefanudy lunisessgeuAnnsasanquandiiomienuye wauladiou

dielilvinisunsssuintudiungusewmelne

ACTIVE ACTIVE
PLACES CONFIRMED DEATHS PLACES ONFIRMED DEATHS
CASES CASES

1 UsA 15,159,529 173,861 PITICIERIL) 6,015,030 11 Germany 1,184,845 14,750 19,159(184) 319,286
2 India 9,676,801 32,272 140,590(374) 398,040 12 Mexico 1,175,850 11,625 [ICREUCER) 199,947
3 Brazil 6,603,540 26,363 176,962(321) 650,396 13 Poland 1,063,449 9,176 20,089(228) 336,640
4 Russia 2,460,770 29,039 43,141(457) 479,891 14 Iran 1,000,547 11,561 50,310(294) 259,439
5 France 2,292,497 11,022 55155(174) 2,067,756 15 Peru 973,912 1,224 36,274(43) 29,984
6 Italy 1,728,878 18,887 755306 16 Turkey 828,295 30,402 14,900(195) 382,142
7 UK 1,723,242 17,272 61,245(231)  N/A 17 South Africa 814,565 4,116 22,206(139) 47,579
8 Spain 1,699,145 0 46,252 N/A 18 Ukraine 813,306 11,590 13,588(167) 381,137
9 Argentina 1,463,110 3278 39,770(138) 128,648 19 Belgium 589,942 2,503 17,254(112) 533,503

10 Colombia 1,371,103 8,854 37,808(175) 75,885 20 Indonesia 575,796 = 6,089 17,740(151) 83,285

(Foya fu 7 SunAn 2563 1981 10.00 w)

151. Thailand 4,107 (+21) cases 60 Deaths

i : worldometers

sUn i 6 senugenithelsalain-19 vialan (Teya s Tuil 7 Sunau w.e. 2563)
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U3 ¥ AstraZeneca #397ATUYHA Viral vector 999 @010U398 Gamaleya (Sputnik V) Taglugaifou
Y] a Aa o wa Yo o & a a P ) ) a v
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[ 1 = v 6 I o ) 1 v oA I3 9] o = a a 4
Fn Tugisfounuaius 2564 1Wuduun turneanuiTieduduiinisddgluniswaswingfaniunisal

AsUNIsEUIalaIn-19 1 lnduunduunfidusgnaunn

Americas 53,340,393
confrmed

Europe 41,811,235
confemed

South-East Asia 14,031,749
. confemed

Eastern Mediterranean 7,013,125
— confimed
Africa 2,974,616
- confimed
Western Pacific 1,743,356

™ confirmed

b senn NN et

e31 Mar 21 Jun 20 Sep 30 Dec 21

sUAMA 7 eaugendtieladn-19 alan wianuvidy (eya o Tui 19 1.a. w.e. 2564)

v v
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h¥alalsw 2019 damalsivansusemadainsunsssuindituingd enfi Usemeduie ifnsunsszun
suml,%ah%’amaﬁuﬁjﬁulﬁa (B.1.617) ﬁﬂﬁﬁ’]‘muaafﬂEE@@L%@L‘WIN%U@J’]HMIW 100,000 s1esadu 1ussezan
1 fou dewaliiszuvassuguuossammdudigliaunsosessuiihennlsalaia-19 1480 lasvasiioen
ﬁﬂwﬁﬁwé’ﬁﬂma&ﬁa 1,409,648 518 uazilvangldedInuszunn 2,000 ausiaiy wenndl Usemausiea

Uszmeensiaudun Uszinalaaeude AUszaulyudngiainidelidalalsun 2019 Ananeiugiiuiu
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ACTIVE ACTIVE
PLACES CONFIRMED DEATHS PLACES CONFIRMED DEATHS
CASES CASES CASES

1 USA 34,210,782 6,408  612,366(164) 5,475,679 11 Spain 3,697,987 N/A 80,196 146,628
2 India 28,909,604 101,2321,409,648 12 Colombia 3,571,067 24,050 |[EERIRICERY 168,369
3 Brazil 16,947,062 39,637 BREERCLCIM 1,131,281 13 Iran 2,966,363 5612 81,063(122) 332,899
4 France 5712753 5070  109,998(25) 193,645 14 Poland 2,875,136 312  74,152(13) 155,834
5 Turkey  5287,980 5386  48,164(96) 79,042 15 Mexico 2,433,681 2,649 228,804(186) 265,281
6 Russia 5126437 9,163 123,787(351) 266,204 16 Ukraine 2,214,517 937 = 51,182(42) 70,107
7 UK 4,516,892 5341  127,840(4) 113,959 17 Peru 1,983,570 3,179 186,511(438) N/A

8 ltaly 4,232,428 2,275  126,523(51) 192,272 18 Indonesia 1,856,038 5832 51,612(163) 98,455
9 Argentina 3955439 16,415 81,214(347) 345192 19 South Africa 1,696,564 5,073  56,974(45) 61,557
10 Germany 3,708,779 1,845  89,851(26) 80,928 20 Czechia 1,663,517 152  30,159(1) 8,637

(foyn m Fuit 7 fiquieu 2564 171 1000 1)

80 Thailand 179,886(+2,419) cases 1,269(+33) Deaths

-
i : worldometers

sUA T 8 sreaugeniUlelsnlain-19 vilan (Woya o Juil 8 Tquieu w.a. 2564)
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®  Chloroquine Phosphate

®  Hydroxychloroquine sulfate

® Lopinavir

®  Umifenovir

®  Remdesivir

¢  Favipiravir

®  Tocilizumab
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Table 1. Summaryof Pharmacology for Select Froposed COVID-13 Treatments

Majordrug-dreg
Agant Tamget tian Contraindications Tonicities I Spec il papuls
hp urposed agents
Ehlamqumephnsnrme Blockadeofvimlentry by 500 mg by mouth every 12-24 b » 5-10 d. Availab e 2s: Hypersensitivity to Camman: Abdominal cramps, CYP2DEand CYPIAL May be wsed in
{Aralen/generic) 14 inhibiting glycosylation of  25.0-mg tablets (salt); 500-mg wblets (salt); 500-mg chlaraguine, anarexia, diarrhea, nausea, substrate pregnancy if henefit
host receptars, ‘ablets of chlorogquine phasphate (salt) = 300-mg 4-aminaquinaline vamiting. Major: Cardiovascular outweighs risks
pratealytic processing, «chlproquine base. compounds, oramy effects {including QTc
and endosomal Dase adjustments: Kidney: creatinine clearance component of prolangation), hematologic effects
acidification. Additional <10 ml/min administer 50% of dose. Hepatic: No dase formulation. Presence  (including hemolysis with GEPD
immunamodulato -adjustments in hepatic impairment reco mmended; of retinalor wisual field  deficiency, use if benefit aubweighs.
effects through inhibition  wse with caution, changes of any etivlogy  risks), hypoglycemia, retinal
of cytakine production, Administration: Preferable to avaid crushing. If needed, (unless benefit taxicity, newro psychiatric and
autaphagy, and lysasemal  may be crushed and miked with jam, pasteurized yogurt outweighs risk) central nervous system effects,
activity in hestcells ‘o similar foods idksyncratic adverse drug reactions
Hydroxychlaroguine Hydmxychloraguine 400 mg by mauth ewery 12 h =1 d, then 200 mg by mouth  Known hypersensitivity  Adverse drug reactions similar to CYP2DE, CYPIAL, May be used in
sulfate Qlaquem shares the same ‘every 1} h= 4 d; alternative dosing: 400 mp by mouth ta hydroosychloroguine,  chloroquine but kess common CYPIAS, and CYP2CE pregnancy if benefit
generic)#-1h187 mechanism of action daily » 5 d or 200 mg by mouth 3 times/d far 10d. 4-aminaguinaline substrate autweighs risks
as chloroguine Mozilable as: 200-mg tablets of byd mapchlpraquine sulfate  derivative, orany
(salt) = 155 mg hyd raxychloroquine base. Dose component of the
adjustments: No kidrey or hepatic dose adjustments farmulatian
recommended; use with caution.
Administraticn: Manufacturer does nat recammend
crushing tablets; hawever, some sounces suggest that
tablets can be crushed and dispersed with water OR
cempounded inta
an aral salution
I.nplnavu?’mnnavl 3CL protease 400 mg/100 mp by mouthevery 12 hfarup to 14 d. Hypersensithvity to Comman: gastrointestinal CYP3A4 inhibitar and May be used in
{Kaletra) Aorailable as: lpinavirritenavir, 200-mp/50-mg =hlets; Iopinawirfritonavir or intolerance, nausea, vamiting, substrate; CYPID6 pregnancy; awaid oral
Iopiravirritanavir, L00-50-my tablets; lopimavir'ritonavir  any of its ingredients,  diarrhea. Major: Pancreatitis substrate; CYPLAZ, solution if passible due
-400-mg/100-mg per 5-mL oralsolution {an be given wia including ritanavir. hepatatoxicity, cardiac conduction  CYP2BE, CYPICE, to ethamal coantent
feeding tubes compatible with ethanoland propylene ation with it CYP2CY, CYP2C 19
glycol, cantains 42% alcobal). drugs highly dependent Indm:er. P-gp substrate;
Dose adjustments: Ne kidney or hepatic dose adjustments  onCYP4503A. UGT1AL inducer
recommended; use with caution in hepatic impairment. Co-administration with
Administratien: Food restrictions: Tablets, take withaut potent CYP450 3A
regard to meals; oralsolution, take with food. Do notcrush — inducers
‘ablets; pralsplution not recammended with palyarethane
I’mding tubes
Umiferoulr (Arbkalyi™3% S proteinfAcE2, 00 rg every & h by mouth 7-14 d. Available 2 Knewn biypersensitivity  Allergle reaction, gastrolntestinal Metabolizad by Cantralndicated in
membrane fusion {IM Inthe U5} 50-mg and 100-mg tablets, capsules to umifenayir upset, elevated trarsaminases CYP3A4, monitorwith  children <2y of age
inhibitar granul strang (increased sensitivity)
Dase adj nstmems: Kidney: no dose adjustment necessary, imd m:eu,fl nhibitors
Hepatic : o specific recommendations available, caution in
‘thase with hEDETII: |mpa|rrnent
Administration: B
Imvestigational agents
Remudesiyir®32 RN& polymerase inhibitor 200 ma = 1, 100 mg every 24 h IV Infusion, Exclusiancriteria based  Elevated transaminases (reversible), Notasignificant Safety in pregnancy
Aallable a3 5-ma/ml vial {reconstituted), anspeific protacals Kidney injury Imducariinkiblsr unknewn, currently
Duaise adjustments: Kidney: Not recommended of CYPenzymes, recommended to avoid
for GFR <30, menitorwith strong
Mo kidney/hepatle dese ad|ustment currently recommended Imducers/inhibitors
but helding deses may be considered If significant toxlcities
oecur. Administration: 30-min IV Infusion
Favipirvirs-*+ RMA polymeraseinhibitor  Doses vary based on indication, limited data available. Exclusion criteria based  Hyperuricemia, diarrhea, elevated ~ CYP2C8 andaldehyde  Contrmindicated during
Available a5 (not in the US): 200-myg tablet onspecific protacols tramsaminases, ned uction in axidase inhibitar, pregnancy, metabolite
Dose adjustments: Kidney: no dose adjustment neutrophil count metabolized by fourd in breast milk
recammended, limited data available, Hepatic: Dose aldehyde oxidase and
adljustment consideed i Child-| Fllﬁh C, inereased expodures Kanthing cxidase
observed in Child-Pugh clrss A
Administration: Tablekcan be :rushd ar mied with liquid,
bioavailability >55%
Adjunctive therap e
Tociliamab IL=6 inhibition= reduction 400 mg IV or 8 mgfkg x 1-2 doses. Seconddosa &:12h Known hypersensitivity  Comman: Increase in upper Invitro data suggested  Safety in pregnancy
{Actempa)pd in cytokine storm after first dose if inadequate res pa nse. ta tocilizamab arany respirmtory tract infections that IL-6 reduces mRNA  unknown; may cause

Available as: IV infusion injectia n: 80 mg/4 mL {20 mg/mL);
200 mg/10 mL {20 mg/mL); 400 mgy 20 ml (20 mgfmL} in
sing le-dose vials far further dilution prier to IV infusian.
Dose adjustments: Kidney: No dose adjustments
recommended in mild or moderate kidney impairment,

Mot studied in patients with severe impairment. Hepatic: No
dose adjustments rcommended (nat studied); Initiate
based on benefit,

Administration: Infuse aver 80 min, should not be infused
concornitantly in the same |V line with ather drugs

components of the
formulation. Caution in
patients with
neutrapenia (<500
cellsfulyor

th mmbo:mmnla
(<50000/ul)

(including tubarculosis),
nasopharyngitis, headache,
hypertension, increased AST,
infusion related reactions.
Major: Hematologic e ffects,
Infections, hepatetoxicity,
qastrointestinal perfarations,
hypersensitivity reactions

expression for several
CYP450 Eoenzymes,
including CYPLAZ,
CYP2BE, CYPICS,
CYP2C18, CYP2DG, and
CYPIAd, May decrease
Levels of substrates

harm to the fetus

Abbrevistions: ACE2, angiotersircorverting erzyme 2: AST, aspartate aminotrarsferase; 3CL, 3-chymotrypsine

like; COVID-IS, coronay

disease 2013; CYP,

P450: GEPD, ghucose-6-phosphate debydrogenase;

GFR, glomerulsr filration rate; [V, intravercus; P-gp. P-glycoprotein; UGTIAL UDP guouronosyltrarsferase family
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Viewing MDCD ThalFDA--_apacity S udulignfiad 1snsuwUelarUs:INAfo
msiausnA walkGnniovneddwIWuy i
IAsUZND Q0RGAAGaD:GoITAlRNWAFA - 558 920 5434 6,152 10,049

A s:uUABISTUEEYD: “Wd” LSUlA
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KINianss:ualuds:inAsou 2 Kool Ventilator
AU

1478 KoV Roonunwioen 21635 Koo
13 14 5u

aold 17 5u

awnsnsuldwasiua: 1478/17= 87 pu awnsnSulavudua: 21635/14= 1545 nu

2 dadouusunnudinniootneonnunluds:ind Adlomaiduwaaido Maximum COVID patients/day
fu 21 fugneu dnssunuduTludsanauds 95,522 au wusuougaao 573 sw Aadu 0.6% Suiula 1,000 Au/3u if 87% need ICU = 87 Units
SUNILLG 1545 AW/SU if 5.6% need ICC = 87 Units

e
Capacity 1545 units
18%o0 20 units =

kndtnrioviies huluds:nd 100,000 aukdou

= @wiluwsind 3,334 ausu

masvesigaado 06% = 20 ausu
00 1.3%

mMaowdoel 4

omskiin 87% NN Copacty 87 units

[ EEEE RN i . 13Rov ICU 2 units =
missulinniootgs 100, Aucioldou 9138 Bed capacity lufiv 25% .2/
" " " " " " " 100,000 13 Bed ity Tifio 2.5% 2.3%
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warUndasszuugunmuestsemalniinnuduas saudan1stuiniou sugnakasdsnuvaslsemaiiioly
Uszmwuisglauasiinanuduegind lnensevswasisaay ladnsuszniamfeidiuununisdaiaduly

Uszinelng dwmiungudvianeg 4 nquusn fie
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3.6 nMsnaneugvaaalafalalsun 2019

aaAnTseundislan (WHO) Useniaszuunisastelmldmiulasaladn-19 fnaneug laglddnysnin
WenafslifaladnnaieiuginussuinasausnlunaleUssme wu ansivenaning weninild wazdulde
Judu ieannisadwanudemeliiuussmeannuidonaeiugiluuissn lnednwsnsnmani agldly

wuenIInemansniegudy wavannsadangula Asil

ﬂ&juﬁ 1 Variants of concern

1.1 aneviug (B.1.1.7) Fenuluans1rorandng 13endn danwa (Alpha)
1.2 eneiug (8.1.351 ) Fonuluweninmild  1Sendn lumn (Beta)
1.3 aneiiug (P.1) Fanuluuda 138071 wnUW (Gamma)
1.4 aneiug (8.1.617.2) Fanuluduide 36n7 wann (Delta)
GRY (formerly ) United Kingdom,
Alpha B11.7 GRI501YV1) 201/S:501Y. V1 Sep-2020 18-Dec-2020
Beta B1351  GHSOTYV2Z  20H/S50TYV2 oo lnAeE 18-Dec-2020
May-2020
Gamma P GRI501YV3 200/5501YV3 D 11-Jan-2021
' ' B Nov-2020 o
: India, VOI: 4-Apr-2021
Delta BAGI72  GM452RV3 2isarek 05 VOG- 11.May-2021

sUN A 26 FosnwinInveateliTaladn-19 na1eugnuiva (Variants of concern)

najsﬁ'i 2 Variants of Interest

2.1 anewug (B.1.427/429)  Fewuluamnss 138071 1aUTaau (Epsilon)
2.2 aemiug (P.2) Fenuluuaa 138071 1A (Zeta)

2.3 angiug (B.1.525) Fonulunanequszina Sonin 8an (Eta)

2.4 angiug (P.3) FewuluaUTud 139n91 15A1 (Theta)

2.5 aneiiug (B.1.526) Fawuluanss 3unin lalenn (lota)

2.6 @G (8.1.617.1) Fanuluduie 38771 wAUUI (Kappa)
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United States of

Epsilon B.1.427/B.1.429 GH/452R V1 20C/S.452R America, 5-Mar-2021
Mar-2020
Multiple

Eta B.1.525 G/484K V3 20A/5484K countries, 17-Mar-2021
Dec-2020

United States of
lota B.1.526 GH 20C/5:484K America, 24-Mar-2021
Nov-2020

ome | otem | owmn s gy e

sUN A 27 FodnwinInveatelidaladn-19 nareiuguiduniues (Variants of Interest)

4. Research & Development & Innovation

4.1 d@a1un1sal RDI vaslan

£
v a

NPTV WHO annsaduundnadiuresnuidony Journal wag Tag sl

Database of publications on coronavirus disease (COVID-19)

N Eng J Med 36 1.28
Clin Infect Dis 37 1.31
Science 64 2.27
Nature 101 3.59
Lancet 217 7.70
other 2362 83.85
Total 2817 100.00
*Data at 26 March 2020
m N EngJMed = Clin Infect Dis
m Science = Nature
® Lancet m other

dl L ! a o o U
E‘LJJ’I']‘W‘V] 28 @naIUNUIIYIILUNAIN Journal A13e)
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Opinion piece NN ([ —
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Infection prevention and control [N
Virology, immunology [l | ]
Epidemiology N B
Clinical aspects, diagnosis, treatment | NG e —

o

20 40 60 80 100 120 140

BN Eng)Med MClinInfectDis M Science Nature M Lancet

JUAMT 29 daduanuidedniunaiuveuluanisinm

nsitauipduilasiu COVID-19 Tanunsathanldléass asiddutuneudeuinaees Taewn
Ifinswaunluwiesl foRn1svaaeuagnaaeunninisiininlunasanaaas (in vitro) Feusosudd uazwa
NISNARDIDONNIADUTINA Mé’w1ﬂﬁ?uﬁuwgﬂﬁwmwmaauﬁué’miwmﬁﬂ unng (Preclinical phase)
wagluuywd (Clinical phase) sialy

Tudlaquuil S¥aduiiingsroznaaesiudnivuadnuazauialug Suauunndd 90 sia
aglsAnulunisnaaeuiuuyed azgnuuadu 3 929 lawn 1. Clinical phase | (CP1) 2. Clinical phase I

L ¥V

(CP2) wa 3. Clinical phase Il (CP3) wardiiaduiidimaaaulugag CP1 S1uau 50 61 Whneasulugae CP2
$1u7u 36 2 wasidmadeulutag CP3 1 31 ¢ vniuasdessenaifiedusuitaunsaldliase Ao
Tutunauvas Approved uazlutiagiuiifndu s1uau 8 # Alduniseyiifuds udfifnduunaffiasdng
sugeliannsaldlaluuissemaiianunisaldeudeingauazsududeddodnsedu fe duneu
Limited wazinfuiiingiiviomn 8 fuduiu egrslsfiniy fadunsiiliadrafesiisunmeiuniioe

ansathaldselule dsaggninluaglungyu Abandoned F1uu 4 6

Y

Coronavirus Vaccine Tracker

By Carl Zimmer, Jonathan Corum and Sui-Lee Wee Updated June 14, 2021

USA. v World e Health
PHASE 1 PHASE 2 PHASE 3 AUTHORIZED APPROVED ABANDONED
Vaccines Vaccines Vaccines Vaccines Vaccines Vaccines
testing safety  inexpanded in large-scale in early or approved abandoned

and dosage safety trials ~ efficacy tests  limited use for full use after trials
sUn W7 30 Jupeumsiauingulesiulsalain-19 (Yeya a Jui 14 dquieu 2564)
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Leading vaccines
Developer How It Works Phase Status

% Pfizer-BioNTech mRNA EB Approved in several countries.
Emergency use in U.S., E.U., other countries.

E8 Moderna mRNA B Approved in Switzerland.

Emergency use in U.S., E.U., other countries.
= Gamaleya Ad26, Ad5 B Emergency use in Russia, other countries.
EE Oxford-AstraZeneca ChAdOx1 EB Approved in Brazil.

Emergency use in UK., E.U., other countries.
B CanSino Ad5 B Approved in China.

Emergency use in other countries.

% Johnson & Johnson  Ad26 E Emergency use in U.S., E.U., other countries.
= Vector Institute Protein B Early use in Russia. Approved in Turkmenistan.
ES Novavax Protein 3]
B Sinopharm Inactivated B Approved in China, U.A.E., Bahrain.
Emergency use in other countries.
B Sinovac Inactivated B Approved in China.
Emergency use in other countries.
B Sinopharm-Wuhan  Inactivated E Approved in China.

Limited use in U.A.E.

& Bharat Biotech Inactivated a Emergency use in India, other countries.

sUnmii 31 Jaduladn-19 Nlesuniseudlildmlan washeud@lldlulssmeingn

1%

TAFulain-19 awnsawiieenidu 4 Ussian sl
1. Inactivated/Attenuated vaccine fie maviliteldaseuuswidonagn auliawnsanelse
JuBnld mnthudshudadiluluamedienssdunsadegiduiu warluwaedivarsaniuuasmans uien
faulafimnmandnirtulssaniog lnemahdelhialalsuniiseunsaioms Wlulusteme T
*  Uszmadu Inean1Uu Wuhan Institute of Biological Products wazu3em Sinopharm
*  UsznAdu lneaa1Uu Beijing Institute of Biological Products
*  Usznedune Inean1Uu Indian Council of Medical Research $auiianuan1Uu National
Institute of Virology wazU3®v Bharat Biotech nan¥ATuda Covaxin
*  Uszunedu Ineu3En Sinovac Biotech nAniATude CoronaVac
2. Viral vector vaccine fla nsehnanswugnssuvendoldavialumidluluanstugnssuves

hhaviindunegluanmiliineliiinlse hlulusinme wunslddeldavlinlnilaenss ielvissnieasis

' v
Y 1 Y v a v A

pidudusiel3adauas uazgiiduiuiseneaidaldmnduivhiavialmilésne ddutagud latinng
thiodudvedhialelsun Tadnluluesdlulada (Adenovirus; Ad) fiflinnndn 51 anesiug ihila3aivinlsda
Tsaszuumadumelawagmaduonns lasantunasuisniiaulafinuindulssunies 1Hun

o Usunadu lnguisn CansSinoBIO IdnanTaduilld Ads ifudiiide

o Uszwrsade Tnean1Uuise Gamaleya londnTadude Sputnik v fildldesalulisa

2 e fie Ad5 waz Ad26 Wuiige
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*  Usuweanigelusni Ineu3Emn Johnson & Johnson wazantu Beth Israel Lahey Health
Ienaniaduilld Ad26 Wushiie

*  USTINAENIITRININIUALEIAUY LagURIINY1a808NTINDIA LAY USEN AstraZeneca L9
wAnTAFuAlY Chimpanzee Adenovirus (ChAdOx1) Wuiniide

¥ a o

3. mRNA vaccine (Genetic vaccine) A 115k RNA va9guau JUsau) Nnseiunlinunuued

9 Y 9
(%

Tn%avidelvl 3adnlulusanie 91ty s1ameazadretudiusnanveandelsavdelmifulusnse way
Udewpangnszuadon daaznszfussuugiiduiulssuivinfidoogade luligtuldivansaniduuazuas
uswmitaulalunisihdudau RNA vashdalalsun uwaniady laud

*  Uszmransgowsni lnean1Uu National Institutes of Health wagu3®n Moderna

*  Usmwmeaesiull ansgeiusni wardu lasan1Uu BIONTECH sauilafuusum Pfizer way

US¥M Fosun pharma
4. Protein-based vaccines Ao Msaalusauveadelavialmldnlulusnane e1eldTudqu

yadlUsiudwiizonin spike protein wiolusfiuivindouuuuidonvesiiSavielwlfle Tuvaed fanu
wazuitniiaulalunisuanindulssant lnonsiilusivveadelhdalalsun Wgsanie lawn

*  UszwmAansgawsni lnguien Novovax

Ly

*  UszmALAUINT IneusEN Medicago wazusen GSK lauwusnssuvadhisalalsundn

9

=

Tuluity Nicotiana benthamiana @sazasslusiuinAgudnd

*  Usznadu laean1Uu Chinese Academy of Medical Sciences wagu3en Anhui Zhifei

Longcom

ANSIASLLAZNENUIIAZAULATIA- 19 Aaxdlan

) =7 ! P T
A edhudinens Jathuniialadarnentd AstraZeneca
- lada SARS (‘{’V 2R iy Laeriien Adenovirus igmInugr I fwronafohmon
SUNTIAL . Tienansaasdliseiualalilueadi |0 v
= SARS-CoV-2 T A
me o
Nucleoproteins and ~ Envelope RN"!L'"' binding a Spike gene
> viral RNA protein (E) nn — RMEEEY
BHARAT % CanSinoBIO
;

..
BIOTECH v o P ‘ P - P
Aediueriiaganiriiniualllséiu e =

Tisdualiidnanepiuin iedesann kr '?’. AAdiueiiia mRNA

vendfadiirserost e ¥ b3 2 mRNA siavifualiliffigmizsagin
NOVAVAX " : £X gaamesinuazni lipid nanoparticles
v el N
Y4 B 4‘ v pa Spike gene
SANOFI ("“v ; Spike (protein S) ; mesme | moderna
Jadiuerienyumaladawaiiou e
. s Membrane protc P
aymalxdaitiihiseualiinin s _ Jnwueie DNA
uamelulfeaviuanass wanadie DNA inrsaatualall ensnsa
q j g il kiuladingndashguead
medicago A7 A P
ol 3 P ! T
b! C ¢ é Spike gene JNr *\/‘O
v = 3 ¥
<3 N’

UM 32 MTIdBuasimuIAZUlAIA-19 f1auseine
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130-19 Tugtheniiennisuansiaiu Tuidazndningu IngUssdnsnmvesintuusassi

ANMSANEUSEANSNNwarANNUaBnNBvad AUl ulAIn-19 WUl USEanSnInyesindy

Y a

Y

e Sinovac AUsEANSAW 78.2%

e Moderna fUseansnIn 93 - 94%

e Pfizer 4Usz@N57IN 81.8 — 95%

e AstraZeneca JUs¥anSnw 70.4%

e Novovax JUs¢ansnn 89.3%

e Johnson & Johnson fUs@NSAN 66%

e Gamaleya HUsEAMBAIN 91.5%

_—
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Sinovac™®
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4
Moderna
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“ a »
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CoronaVac

Inactivated virus

2 A9, Wi 1 ue

14

15-30 USD
2 fla 8 a9m

- W s
VIRLDU® mu'l@m
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mRNA-1273

mRNA

2 939, Tuf 1 uax 28

32-37 USD
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i
gunpiiviesld 8
Talu (awidaussy
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BNT162b2 mRNA
Covid-19

mRNA

2 939, Tuf 1 uaz 21

18.30-19.50 USD
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2 fla 8 ssrniwaLiuw
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919) Win'ldf 6
d1lua (1§0919)

muiuTLze:
Lﬁu‘lmﬁadl.ﬂiuﬂua‘lmm
ol o vt
niiinfayldds 6
\Aaw; -80 fia -60
P
ssrnaados et

10 Julusswinorusa

ChAdOx1 nCoV-19,
Covishield

Viral vector

2 959, Twil 1 uazfi
4-12 eyt

2-5 USD

2 fiv 8 pamumaiuw

el 6 1éau

NVX-CoV2373

Recombinant
Nanoparticle spike
protein

2 A39, 7N 1 uaz 21

16 USD

2 fla 8 avmumaidus

Johnson
Ad26.COV2.S
wia
JNJ-78436735

Viral vector

105

10 USD
2 fla 8 asrumaidus

a -
1@Iﬂ\| 3 LAw

-20 BaLTRLTUR
leta 21

Sputnik V
rAd26/5
Gam-COVID-Vac

Viral vector

2

Tuit 1 - rAdze uaz
Tudl 21 - rads
10-13 USD

2 fla 8 asmTaLTus
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-18 s TaLIdun
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wazlutagdu Walidalalsunlafinsnanesiusegssiallodluvinguusemea il tinidouas

1

93 South African W Brazil laviselal Feannisfnululagiu wudn Iafiuvesusum AstraZeneca HUss@vinm

Tunstesiunsaniialisalalsunanesiug South Africa wuuiia1ns (Mild to Moderate) Lite 10.4% ity

Jaadtbuanenug Brazil Anslinalisineiu egrslsinu Taduudiiamisanevawsinistesiudeliia

Talswianeniug South African e laiui Novovax (60%) Johnson & Johnson (64%) 10 fsiu n13338

waziuinduazAadinisaiiunisedvdeilios lufloslsuiueu lnaanislsna Rl nagraddsuuwlas

Teegsaiazausaindulsnasalan
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4.2 ga1un1sal RDI Tuuszne
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a U (3 L3 v

mamm%mmwm%’um ansanudlailu 4 nau il
1. wandusiwaatitn (Somatic Cell Therapy Medicinal Products; CTMPs) tum@nsiausi
fiuszneusewadudawiod ofilasunsufuasusdneasmdineeusaduio o oiilildndl i
aandddlunmsvimihidureasadviedofedingn wazanusatunldlunsine 3dade vie
Uaariulsaldl 19 Provenge Jafiuuzisesiaugnuunn 1ludu
2. WANSUTBUATR (Gene Therapy Medicinal Products; GTMPs) dlunansausifiusenausiag

nsnilapddngnuau (Recombinant Nucleic Acid) Inerduduvasansniugnssuvs efitdule (Deoxyribonucleic

acid; DNA) g nas1sduluiesuiinisuaziinisusuussliannsaviminiaiuny deuuey vedndmnuany
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#gn33u (Genetic Sequence) wansiawillanunsathlUitade Jeaiu wazdnulsnuzisewnag sabamuRaung

NIRUFNTIU U Strimvelis endnelsagiifuiuunnsosguusesiin ADA lunn WWusu

Y

3. nAnA eI AInTsULileld o (Tissue Engineered Products; TEPs) 1 unansiauaii Usgnausae

o a

s A4 A A Aday ¢ A o & A o | ] s & =
SRR PRI @V]QJWUﬂWLUWNWQWﬂNHH’Eﬂﬁi@a@'} RIDVNEDIDY Iﬂﬂuﬂ@ﬂsgaﬂﬂl,w QIﬂUﬂqiwquW3@VlfﬂLW]u

Wadernamiuuywe iunssuunsmamnssy Wy ndedasiwadauinladuiiongzann Holoclar® Wusiu

v '
a a

4. nAAAUTNIINTUNNITUFIMVUREL (Combined ATMPs) 1 undnsfausifiinainnis
Usznoaunuseninamdndudiiwadnsoitdodofildlunisuidadsznouivgunsalildsunisidedelmdu
wIasdlounndegeteeniadiu lngdndnnisiauswduieldlunisiidndne wu nsugnaiewas

Osteoprogenitor ﬁLLEJﬂaaﬂmﬂlsUﬂizaﬂ Hudu

[

wnldunidewasimundadurinsunndtugauussmalne lnedeyannnisfnyiwasinaei

o w 1%

MNEnuzharAdFsy MelUsinsIeTwiaussausa1uide Scval trends module 3ng1utaya Scopus #ae

o A

AAUAUTBINERA T NTUWNEY 73l “Cell Therapy” “Gene Therapy” Wag “Tissue engineering” WUSI8azLDEA

fasaluil
o &

1. mduAu “Cell Therapy”

v o

mnmsdududoyauualiumsifoussiannantasitugenueadinn wu o
Aetadduauise s1uau 5 deunsn fe Mesenchymal stem cell, Chimeric antigen receptor, Stem cell,
Deciduous tooth Wa Amnion fluid wazan tumsnunidimsidouasimumansusidumadtiiauniian
5 @1RU AR ANINGNHENARA (22 NaIY) PIAINTAUUMNTINGIRY (11 HaW) i Inendeidedinl (7 naaw)
WNINYIFYSTIUAERS (6 HAIN) UazunINeFeInunsmans (4 KA

. " Chimeric Antigen Receptor Immunotherapy
N-benzylcinnamide Acute Myeloid Leukemia Peyronie Disease
Blood Cell Osteoarthritis Retinal Perforation

B||e Duct Carcinoma Transplantation Adipose Tissue

Chimeric Antigen Re.. e
FoaIBiologigal Therapy Banking Stem Ce”

Alternan Amnion Fluid T-cell

Mesenchymal Stem Ce...

Osteoporosis Fibroin nfertility T Lym phocyte Sarcoma Cytokine

Virus Disease Deciduous Tooth Natural Killer Cell
Meniscus Demyelination Gene Editing Fetal Blood

Large Cell Lymphoma Bone Morphogenetic Protein 2 ~ Colony  Embryology
Macaca Fasciculari ~ Dimyristoylphosphatidylglycerol

Proteostasi i i
Retinal pigment Epithelium Endothelial Progenitor Cell

sUn iy 34 wwdldudmddyinulunuidendndasinisunmdtugenuwaduidn U 2558-2562
(VLR VUIAFIBNYT MaNeds ﬁﬂu'suﬂ%ﬁﬁwﬂumﬁﬁa, & vineds wunltudinuluusasd)

@ = wultiuanas, #9n1 = wRlduai way Jl380 = wudldaiNua)
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2. ANAUAU “Gene Therapy”

PINMIAUAUTRLARIILTIN TITeuasiuRERS T TugeiuguU1dn wud mddayi

o

Aeadadluauide 1usu 5 uusn fe Genetic Therapy, Bacteriophage, Hernoglobin beta chain, Beta-
thalassemia ka Globin uazaaunsAnufiinmsifeuasiauwdnfusisuduiiteumniian 5 i Ao
WAngdeuing (19 Naau) PaansalumInerds (9 naaw) unianedudiedind (6 #asu) dinaw
WenmanskazmAlUlagui@ (@ HANW) LAINTINNSEYTIN (2 Hadw)

Hunter Syndrome Hderlvure Neurotrophin 3
Antivirus Agent YI”UVIC Acid Temozolomide
Patent Pool Beta-thalassemia Hemoglobin

’ lé mbg I o b I n beta C h a .A.}p.ha thalassemia
n Gonadotropin- releasing Hormone
Ch|?0§3n G e n et I bc Th e ra pypf;;;t/\nng(n

Bacteriophageé ™ Globin vecior i
vehidle |.antivirie Color Vision Defect

Plasmid

Cell Vacuole Gene Edltl  ascine Paper Gene TranSfer
Clinical Practice MUSC € Cont ”rg halassemla NeUrtUrln
Blood Coagulation Cd147 Antigen Extracellular Matrix
Mitochondrial Blogene5|s Hematopoietic Stem Cell

Tooth
sUnmdl 35 wualtudddninuluuidendndasinsunmddugesudutitn 9 2558-2562

(Maewe Yuadasnes vunets Snuasiinulunside, @ vaneds wunlduiinuluwsiagd)

@ = wwltiuanas, #31 = wultuAd wag A0 = wudltinIY)

3. ANduAU “Tissue engineering”

PnMsAvAUTayaunliuNTIdowasiauWEn SN TuguIanssuiede wud M

v

drAgyn fiAeadedluadse $1uau 5 a1funsn fe Tissue Engineering, Fibroin, Scaffold, Hydroxyapatite t.ag
Polycaprolactone Lagan1uns@nuifidn1sidsuagiamnandusidududidaunign 5 ddu fe
PANIANINGIFY (52 NaI) UNINFENAAR (26 NATY) UNNINLITAVAIUATUNS (24 NAW)

AUNNUINIFANTLALNAIUIATLAITIR (21 HAIIU) WATUMIINSIAUNEATANERS (18 NAIIL)

Epidermal Growth Factor

Bone Regeneration Alpha-tricalcium Phosphate
Cell Engineering

Hydroxyapatite-beta Tricalcium Phosphate
Polyethylene Glycol Dimethacrylate Hydrogel

Alginate

: Cellulose Ninofiber
Periodontal Ligament Chltosan Polyvmyl AlCOf;OI Chondrocyte
nter Osteopontin - Silk

Am"";;v”“'d Foam Gelati gl Ghaten
s Scaffold H;da rlng)Zapgatlte
T|ssue Engineering” ...

Bioceramic

Biomimetic  Cartilage Sericin o
olycaprolactone F| b 'O | N cell Adhesion

Osteogenesis

Bioactive Glass Electrospmnmg Calcium Phosphate
Mesenchymal Stem Cell Engineering Apphcatlon Nicotiana Benthamiana

Biopolymer Osteoblast  Biomaterial Fibronectin
Soybean Protein Poly(lactide Photopolymerization

sUnmi 36 wdldudddginulunuifendadasinisunndtugennimnssuilole U 2558-2562
(MR VUIAFIBNYT MaNeds Srunundaiinulunside, § mnede wnlddinuluusasd)

@ = wudltuanas, @31 = LultuAd way 800 = LuIltRANIY)
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5.3 ﬂu&‘im’lm’ﬂutﬁﬂmﬂmﬂmwﬁ (Excellent Center)

msdnsAud AN dudaninmsumguedsmeuia andunsunng wagan i un1sfnysiige

vosUsumnaluszazen (5-10 V) lneilingussasdlunsiniuiuagdaaSunisasieesdnnui vl winnssy wagnis
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a v Y R Ao = A 19 = | I cala
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sevinstssne TUssmdlnedunlimemsliinisomeluladlvl Afdnanmiiinniu mudnisaney
wideud sl Suuinisuwaraniuneuiavesssrieu Samsdassgudarundudamnamaunnddy ag
nszelumugiianaieg vesUszma uaziimsairaaierieseninadminlndifss Weamsaudsumiug
seiniunarldUsslosdgudanududannsungldegaududnenn wazdauasuliimsiannanuuinig
gunmszAU Excellent Center Asupguynginiadnee lnewesetieaudarududemenisunmdlugiioasiie

[

o &
AU

PN = 1 G4 I a a J
TN 2 LﬂiB‘UWEJQ‘LIEJ ANULUULE ﬂVIW\‘iﬂ'ﬁLLWV]ﬂUQiJﬂ’]ﬂG]’N"]

2inA LA UILNAN A19819A30U18IIU
AAWLD ADSLNNFNERNS - SWUASAIA
UMINed el - SINEBUTFRYRLaN
3 U 3
- SN.EITIAUTTUSTNY
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- SNATEYI
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- WA VUATIIVALN
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- SNYAYS
hetit] ARTUNVIEAERS - SWIALYGY
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- SNQAN
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5.4 YoLEUBLUY

1. el NSWALINUITULALUIANTSUAUNTWNNG LN ANITINETTIVUTEUNURE T UTLENS NN
msi g (ultimate goal) N9y wazilidwanedeniu Wunswaunaaasaeilg (New Product Industry)
=) [ ! a (% & a .. ~ 14 :j a L3 =
WIoMsHAILApgeaNdnf ugilA (Existing Product Industry) A3zl Wi oue Jinsgianudoules
anudululalunissessuresssuy Wewmundndueidngiswmainlaeinesuegaansgunin (Health
Economist)
2. asfinainisdaszuumshiuidendaaunasduninsgiu iednassaudszanalunis

1 bl =

glaognagndasuasiinnumuizan lneyaduludiuvesnisiauissuunisinnisdnimaluladuas

Y
De

wodun1eteyan (Technology Licensing Office and Intellectual Property Management) Faduszuuiisl

o

=
ae

anudlusagluvateniisau o unninends anuide waslivu s‘]’qmm@f‘ﬁmmwﬁ’]uﬂﬁ%’mmiﬁgq
lugudeya (Data Base) uazn1ssgendinninddumstyanguinnssusyiuuseme

3. AITINTTIVTIM AN TATIEYTRLAINMUILNUVBINIAST 0191 WHUNITHAIWT Todnfin/
HoymiliAnduarnniswan %@ﬁmum%mﬁugﬂuﬁﬁ%ﬂﬂuﬂ'ﬁmﬁm LLazﬁz’J’ayjaﬁnﬂLaﬂﬂjuﬁLﬁuLmdﬁmﬁaﬁumm
Tng) itelifufsn e wazuumeinzaslunswansdaduring 1 1n3osdlounmd wastatag vl
anan. aslianuddyfugfidmAetedunnfid wolidunumlunszuiumsmsdndulai odesiy
nauselovuviutau (Management for Conflict of Interest)

4. msfinsanmsinassy asiinsdilsisanudosnsiwiaidaenisuosnnmsnddaily
LWB9NITNAITUALY RDI (Research & Development & Innovation) Tusnuesniswnmng watdunsiansan
RDI wesmmsmtiiUszng dautadu 4 Ussion fail

4.1 msfsannddsrEouianssufianansaainasslovdlifuaumgunn wu Sadu uas
AsANNTARUTINTRA s luRuATYENY MSemulaensiy

4.2 msinsanamAdeviseuinnssunndalailSeurean1sideuasian 819 Medical tourism

4.3 msiansanaAderioutanssuiiin? ”aﬁmmLG’?J'EJ’rmﬁyLLaSLﬂuéﬁﬂuﬁmﬁ?u 9 (W50l
UINITeLiieme)

4.4 msiansanuidonioutansmuiiinnsmeanisaidsanudndudmiveuan eni
weluladifediuggeeng

5. iolinsdaviuausudneidians 398 uasudinnssy nguen hIesllownnd wasdving i

v A

Auaysaiindy msdinsdansoulunisiiansuiegadaiau dudunisiinrsunainilyn/dediiad
Anduannisiam viedunisfinnsunlaedadaiinisdavhszuuiiesosiulimsimunan Snsidin
aenAndeatun13uUINIg anseumsfiansandinann asAdsisuszlovdreatsisay (Public benefit),
anudululalunsiaun (Feasible) wagunuufifnisog1assaan (Quick Win) tiisluganudiianisns

NasugwaziAsediounnd lngenathuseinumariundnainuaudifey
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6. AIUNITWAIUIIUITYATULATDILBLINNE WANNUNNAITAILIDIFANNSUNITNANTUIIAEATS

JUUTEI A Y938A1UAININADINITNNSILATD95 918 9UsEuvU (Public needs) waztalalSaunianiy
a 4 o v a ¢ P

Wiswgna MV lAnUsElevin1anuanssge

7. Mmsatiuayuanidelunisiigniuniideieldusslevidlunisivg (Repurposing Drug)
Wasannniswaune IndvstalrdldszeaziianlunisandunIIaaanIZUIUNITALAIS LA UIUALTANINAIT
109

8. NAUNANANINNITUNNEYUGS (Advanced Therapy Medicinal Product, ATMP) A35LASU

=Y

nsudadulidu Product Champion 138 Role Model 19y 81 CAR-T cell Fagargedia 35 &1uun/

lna Felutagiululssinalnedinidevarenquitidaimuied Jamndszauanudniaazainisaan
Alga1elun1sidgndalssmala

9. LImNsIRaRUANUERRlunsRisanMsInasseuUssana Tneuwondu 2 d@aumndn fe
« UANLNUNNITNIITUIIANANA I (Product) FIN1THAITUITAFTIIVUTZUIADT

afiunsanuuinnssunianalulad (Technology Innovation) kaguinnssuiiedsns (Social Innovation)
iU 110 CAR-T cell Faduninnssumanaluladuszauminudisa asazvinli CAR-T cell @131150n52378
ludumnalaegramis wanaini mishinnuaulatundndueniidngn1nniansanig

o NENLAUNNITANINTUIDINTEUY WUWDU 2 d1U A UITEAIUNITHAILITZUUNITUSNNS
é’mzjsumw (Health System) LLamm’i{Taé’mmsﬂ’wmwwaﬁ’uauu (Supporting System) @11fun15398

v a v [L 1 . =2 ¥ v 6

LAYWAIUINARNS M LY (Innovative Product) 57189 91uf1ue1niskazen (88.) Inglundninaeilunis
a & a v v ~ A A 1Y) 3 ' & Yy
NS IMUATINENINIT9AY AsEinaln nszuIuns@enlasiy (Networking) egnaidussuu wavhosdl
N13NITUIMENNAY Naln waznszuIuNIIN 9 2-3 U ielinndiuniuaiuisaaiunisliegiedl

YsgansnIn

6. Uszauiiasatiuayu

nsdnassaulsznalunsatuayunuiotiouddaminginisundszuialain-19 Akusntu daw
g unsaifuayununulasansids (Project-based) wnnnin shlsnsduiueidfetuissosoudedy
laisterfles epnlsiinsatvaymduununy (Strategic-based) fiflszaznanfiutunaziinnudeiies tieay
I¢nAnnasruiidauninuazdnenin aunsnihlulivssloninienesoaldludsauviognamnisy uenani
msinsatuayuyuiieusussuuiisiad (Ecosystem) fisndusenstuindoulassnsideiamunlugaavne
1A 11U 58UU GMP, Production factory, Eligible personals, Standard and quality control way FDA Dudu

nIeULLIAATBsANTUNSAIN1TIFE1ATA-19 aa WHO framework 1ty ingauuasiinfuuunaes

Uszindlveiluegiann 8nvisainnisussyuszananewes anal. Woui 25 waedniew w.a. 2563 1
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Stakeholders ¢4 9 fiAuLiumsaiud1 Game changer Ais N3l irTuiiallosiunsinaauasngads N3

o =

= [ -dl ¥ = [ ¥ 1
5¥U0 wagliussinunnesrileafaranauseiau lawn

1. MFIRBNEITUTATY llasngaiisauwan1siamInguYeUseng uinisuaed “seuu” N3

Y] v & y) | Aa aa o o a A
WWU']IW?QﬁTNWUi']Ui@Q?U LYU Iﬁﬁ\‘i’mwummgm uﬂﬁqﬂimmﬂjqﬂv\ﬁ@lls‘Uﬂ']fJW@@W]ﬂIuIaU uf’\la']ﬂi‘mll

Ananinn1svindelunyed [Wusy wazldlassasisiiugiutusesiulasinsivenasimudus lednae

v A

2. Meatiuayusyuy “n1snseanedadu” ag1e3anss e wasdusssy dwsulssnvu

3. NMsatuayunIsinny “Usednsaan” uaz “anudasndy” veasiadu Alalinsdaliniu

Useu19U

. HUNITAANISAMLY DN LD NEYIUNTULAUTEUNINIUTLNA

_nsauAnfidu Agenda-based Tl duies Project-based

4
5. ununsHuiITaAsYsRvua AL
6
7

(%
wa o

- wwSuilenulseguilval (Ladiln) vise Tspadfan (wu Taulse)

7. undsiunvasdaya
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D e e I A

N
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11.

12.

aean1saundelan (World Health Organization; WHO )

The COVID-19 Government Measures Dataset (ACAPS)

AuduIMsan1unsal 1a3a-19 (Aun.)

senuanunsallsaindoldalalsu 2019 Tag gusufifmanmeanidu nsuaunlse
wmamadhssfuazaeuamulsafnidelialalsn 2019 ne nsuaueulsa
N3ENTNOAUANYIIMEIAANT TFBUaUTANTTY

NIUNITUNNE NTENTHATITUAT

as193atuleie-19 Lo slatne Ine Tasinsussdiunalulaguasuleuneiuaunn (HITAP)

6&13@@‘1416‘15@%‘1/1‘1/\@‘55% (https://www.bangkokbiznews.com/news/detail/909408)

_enasseuigunanisanwInuUsEans M nwarAINNUannngueeInguteeny COVID-19

ﬁﬁmaﬁlu{]ﬁ]ﬁgﬁu 108 (https://www.rama.mahidol.ac.th/ceb/Covid-19Evidences?s=06)
Efficacy of the ChAdOx1 nCoV-19 Covid-19 Vaccine against the B.1.351 Variant, The New
England Journal of Medicine, March 16, 2021 (DOI: 10.1056/NEJM0a2102214)
serutessu Tasims “msfnwuumamssadsuaud AT uRanS e msuwmg

UGS NAUNANTDIEN UaznguiATostlawnmd”, a. A3, unuShana [WIawug uazay
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