9o Wollcidodlisoigo
d Summit for Health

o o
A 9 dowaw an ollaleyes LSl
atar Foundation ~ world Innovation

0 )il go aang auaa
: calalialll pghi

Jo dllaiwall gugjall prawmi
19-a14g4 daila

Huws] gugl-gh
pg2-)gai i yugl
Higa jip

ciplia @)l @l
Jgungi S
puyall e pllu
ghlitolgu Loguw



il 1) ol dusor bl DY)

L (S Ogungd Byl Oinbezr Sl 3590 cpus) £93-398 3 uusl-Olz HluS]
1Ol jughd § HY (o Busde b pgna 05 ogw OBluslgw blo oo Sl
bl dadl] 4250 :,a3 o sul] -19UsS ol (ya B3litunbl us )] e

2022 demmall Gls ) § S

978-1-913991-24-1 :(ISBN) @)L:.le k"ngJl Gé,JI

S LY (e Wi dds
Sl Bl o ghs

19-0865 dodle pe B3l Lwg sl pdusd

O

dle 1 @ 55 Al dadll L83k mbd] Ol § K2 gazie
2022 (i) deall



Ql,gq.'in.o.:l)l

deoudo 3

oSaxll Cilgdly dolgsll 119 - udsS Ol 5y o : oWl euad] 4
Sbusdly

19-4855 Gl :@lluslly Blasyly Jgosll dob) : 3 ewdll 12

bl ddesy

dgzloh B3latub] pug ) 1dmdladly -19udsS Olo W) (I el 21
Al yblxbly dloghl &Y (oo

L6 @l ) el 28

Ry S 30

&=yt 31

ablalll pghi a il go dya didn 02



—0

o8 gl 3 (19-ud S dodled suad] § dnlie Gleliul blall el gas § OlosSodl sy
sdn Wgses ble O Lads . Jsadll pas Tuss H153) @ 1,25 ST 0l Gis J] pll aud S
aadd] gg09 pudly yol dad slgw do Ao Guldl doles Olulend] plio oo Butse Yo O LaL
19-0855 dgplone § WIS SSYI Ll 5 s Ui e eushasl) 505 Vi

Yo da flos] g dls 41 Gsas § W tolll plaseadl pas 39 2l e ST sk of el Y
95 LS @l Oladsudl Jo1o sladl s doslod] 0dg) bloxd ¢ 935)1 e 1,3V e cpodlbl ]
O @l s 02y domall Dl )l Slausd dogie oS ShYsul (o SHLLI Olis blall A
OIS Qlaldl e S I35 Lo 3] (LS e 0550 Lo dsl L 539 Lpnanassy 19-485S Ol i) gl
L oo po glhd gly pumht) wales Jawgilly padsall Jeul

LY Blaszal oY1 i olials b 0 Lide Bl ruol dodledl odgd CIWI alsdl Wssd gos
Sl Glsaly dalgsll i cdundy ilsz B Jsbind 50,801 1 (b 65 (o3 dibiituns Hbline
2P @ dlaslly Blaily Jgog)l doli] CMSing 19-086S Oleld) gk dolgl U,Jl Sbusaly
Ly 3959 lgmlile 19-0u8gS Ol i) pyghat (ra Solatud) (wgyll Jdsiw! S ‘mxbﬂlg Ol

o) Usd Ologhio slid seu3 Oloogd! o das ] 52,801 ats 63 BheYl ddlSe §
Alaslly Blasyl oy dabiall § Lzl 2l Gluass dazlsh OlolaUl

dogl e dLolS Balaul &wgill dogpde madoxhl Soldtwl (el Ol OlsliyYl odo abs Gl oes
G Sblaly Olégll (e sams Y dus ¢ 589 09 dskadly Ololal) jyghl Ule § Galsdl pudd)
bl elosl geas & lpolds oSg

o H firn

Juadl Llake 8] o5 ponz s3SI
it ) ::;5.,\.” O] agsh plsdl pakl

“Uias” doall Dle ) § LW bl dadll 1450

OB abldall pghi La jlaill go a1 didn



:19-21694 Wlald) po i Joll o sl
LAl (acill wigalg JolgsJl
O

98 Y9 Oy Syl Buaudly pg0-)9d » i olg (bl (FMa0g S| -0l 1l
S 9329 Qblimslgw Loguwg (251 due @lug Jgunogs G339

Slo Sl Cus e dlwd 1SV Ololill] I ddle doliall doll] dovall CNE35 gaaz s (00
bl 3] 3 BlyeYls sguasl] b Slolall Cosnle dadat olally dgedl Slalal Cols
09528 BLES] g bzl Yo O] menzr 3 L3N gstal yosll Jawgze G313 gl
Semall Lle® 19-085S dodlo iy * (-2 BgS — Luyl) 2 dawsoll 3olod] duweiitl] dapdliel]
Gsasll 04 (a5 Glol) johat) s I3 b Coanly Bors 1t 15582 el g (Golls
31V 8lbg (e Ladsy doslodl 0dn Sued e iBgis cdas (e slod] o yell iy LLoYl (s
fot] dar 3n lais 23] Aumazimally oLV

Lo Uayjj Y9 Olgiw yide ] puns o lgde dddlgally Ol=lal S.S)id““)l okl 3 itu b Sole
2ol 5153 19-085S dodle jLacsl me oSUs . ™t diadl 3 10 diewd L Y] Blsdl 3 o5l
BLES) (o Fad 12 0gab (48 dayadll Shasall 038 (e S e Ludss W8 Lt buzgs
plasall a5 e J8YI Lle il ) d o 2865 - oyl pug s Lol V> sl
Lol OVl Jol BLasS) o hadd (i dsy 1 2021 plsdl (0 yuowusd 148 ol ey {5yl
45 O ey Lo ey B Lozl aly 3 Las e 15 36 Ly preol 20855~ Gyl g s
plaseal pacs 53 lysxing 19-0855 Ol 2yl 53 el uohatl] o @l CiSs dilise olgs
ool e sgall bl O 31,35 0489 sl 0da Lle Buy Be3gll Gls g <5l

dazlse Jol o0 Yaitaws Ol 5y Olilasd wo309 e slus g3 e I B3l
PN b gl (olpaYlg disll golheY) Ol s daz ) doYly @slszdl

vass il Gle Jgandd dajM) Bdally Sl sk Lls 8,550 Jolgsl

deled) g8 I delall 89l oo Ol jyshs 8 gl ] Bus Jalss &o

O dzazmall doasdly ghiinall 529 Bl bl gy dguunll 1 )l Ohleiialy
OhlasY 8,39 B39 duasdrid] tjbll &Uﬂdl Jasdly dislud) diodl Shyleiialy Ol s
B LV O, g9, g —blall o) gauadl” 9 2 loY) 8 ghsdll OF i Yy &y 53 sl
~ deagarll Oladlgall HUan! (e Yo & yed| Oslotl @ (al3dl Able OlaSs Ol o)
LI Byblall Lia Jas Vg Ol 5855 8,55 @ ped 8 Logsl O Glaa¥l Mol Lo
Aedly Ldlud] O] Jd 8,8 Oyl g (o b Y 3] sy

ablalll pghi a il go dya didn O 4



Ol pohi ddos & § dodlud] Jolgl) :1 JSLJI

Lildalo 6)9pa

aajlalllaingo

clpa] podejuuio 641ig
Al aluisyl

A6g1u10 pe Aylo Wljlodiwl

6ljiol el
Glalall yghi po

Qlgl) Ey i Juasd

AuorAiill

Ayl aingl allodiwyl
oSl gy I dodad] 8y9 pall

085 bl g2y 28 dI Gazel g Ol Y dslozly dysladly dioo 561 19-0855 doslad O
Oldgll sus Of ey Lgis dazldl OLdI ;)15 § 5l L 23S0 ST dsslel) JolSU) 391 Bl
e 88y Al gudle 6 Jls> @l 2021 s> 31 (3] 2020 by 1 oo dolas 19-03S el dloxcd]
dl Osale 15,9 o gl Ly ddiodl 03,01 OF U] pis Baas 8yolall Olypadill o blell gsius
L5 ! HBY aamo e Wl . (@Al O3l Juse 385 duld 3 Lo 509) B39 Ao (gule 18,2
JBYI e das ] wal s BB gl OVlorg olod] puiid] §ed p2),e] wis (B b gl (19-u8S)
o0 1S due )08 s Bsmls 31 535 Gl 4535 il (a1 Olaslall sl) diosh] &3t
Agagdl parhaiil sIT e g2,L

daidll e WL GSU Aswl Haudl 59385 Luadl Oluled! Olyly3s dbghll EUEY Oilfd &)l
Olgtus § 58 glasyl JI Lol soladyl Clhsyl ¢oly .ol Sloysd! O des disladyl

& ol widl Goio @53 Ol Gy B Olsle] CYSis @3lasy dlhadly GAlell asea
ool bl AU AV adast Lo JBY) e 031 Lalay Ghle 5555 Gigas 2020 uls 148
Blasyl pus ,ollae s Cwdldy duesdl Blad) s aes GSG GBUEYI )3T 485 .1 2007/2008
5k sl C¥ase 83035 dewdid] dally dadsdl Oloysdl e Galed) Loy ) Ol LS

dusmbl Olgzdl Ollasly Blse e @ Olgian Y 536 axly OF § delg=ll ol gloxzd 0153

Byl ds o] :"595 35 VoJg lpas iy Olelall poht daasl! duey)l Jolusd] Jus dewd
B Bazrg Lo sy U1 i3l mdgll b § dlom g9y widy pledl Ol Wl Hemdy dewlod)
2LV 839 0 e ko yemiy pads I Osled) desly OS2 (e daslull daghiill oda
@239 5o padl ol 8559 @ pudy (Dl 535kt &Y oy Digondl gl Jola) d8ladll
Ol Jgog)l 405

O 5 abldall pghi La jlaill go a1 didn



a8 guucd) & I Ol ylodwl

A o) i) SLBWESTg -19u0ud 950 dhadiyb) yghally Cigond] daisY dasgbl Ol yloiawd) 2 JSi!
*2021 gdgs g WJol s

22.87

IRATTTONm (OTHI bRl (01X

Lol (25 19-28550 Lol pshailly Eigodl daisY dazsbl 655V Lsatl] Glazs &yl Oluwsbly poldls plall peladl] Slyloiial Joss *
(O pas s U8 @855 1) diacd] o2l LI e o (dgY) dazlsl bl OLRL Grebl BUSYI o) slawg s 5l 85k Ollaizal
AV Aol jalasl) By Olileiial] Cum (e CMSS /s e ST ISl dss . dysaVl meias OISE Shlaiial o8,V e Vs

P daitlly ddoll Olulyall Sl agell 19-48s5 Glolily Lol skl Sgoudl disy daz skl Shloinadl 2021 Al doall 35,0 1 0all

Ol gl doldl yshilly Sgodl daisY Shleziadl (e 5Y95 slks 52 (o SST blall a2
laraas Ved Hlle 18 ge 5T o oo (2 JSCid) ,a3l) dad) ol dl LB 19-084S
Bousie Ol o Yiide gl 59) Busikl GLYsl dsulil] deagSodl “Ggaill ds ) dulac”
Hlde 1,539 (dols OGS4 <=J.5;LL| L:Q%Q_H C,,‘.L:Jl pohily Edl dumg dalize Olylig al
s dosdll Shlziadl oda Uiy PdnsYl dazlsh Coalil OlLSLL el BWSYI oo ;Y93
O3S Co bl oT Lol (a9 19-0udsS Ol g pudl okl &ixall bl A1) &

oo S8 3] 119-086S Ol bt Hlel dSiis & 9oVl OIS g OilagSod! ou ddewl) o) i)
& &5 Obleiiul IS Cpas ouimhl #5801 Calise oy UV ,blieg JUI o] ol
gl (058 Gruss § plaadl disy (Blebly )lsdl] Jie dpnd )l OMS ULl 2L5) 5 gkatl] Oldes
0o S O JI $LaY1 5ass M aisl s oY) Bl gewsd § Jiab] pausdl gumdl dxdles &
el sled] shyz] zo 3alidl dlecd] pulul o Lids o5 maradl Olloil

e Y5 ke 8.7 (e SST sl elidl pplas 2022 gilo 548 (e Dilys «lld ] B9de
29> 74 oo 5T § lasigis Ololall el & Oldlss

abldll pghi a jlaiil go i dias O 6



ghaiited] yué Sl bl

Algall M3 Ole B § -19085S Olola) e Cllall (o Boudl 18 Sotall lia ,ab
s ol Oy dasdl Jodl o Wasdl p1E5 g0 Jlg)) bl i Glewl asl 35 5,5
Lsadll yolas muess ] b 6ol 30 lyilolast G55 Olola) GlaS el i) doddio Olsedd Slows
Baazsll Ol-l dalaste dbls Bow 3,81 lis Ololl skl s gsll 1853 dol o gy
03y ditdn O3l S (29 — (0uSBsS) 194855 Sl Sl Jgosll &) 850l dsis
oYl dazlsl caldl Ol Gkl BV (3l) spasally Olo il JoT (e Ghlsl allo]
1190858 dodlSin Slgsl dol] g ylee (rad Gl sk 83855 cheblell dovall doliies
gably bl dovall Olaatbly OlegSodl o skl ygo o 8u3l) dyg0 — (ALY & uw)
Jolsdl Jgoglly zlYly skl ddas @ s dol oo &yl Oluwsbly polsd) glhally sllslly
Sl e 2,5kl dagedly blssW O W85 .l dlodes -19085S Slylas oo JSU
ol daiI doay)l Jslazd) = ud § Gr9e 199 Sylshll OVl guadl dasbl Oledaik)

s 141 . cabos datun § Ol gyshe Czly I 3Ll pasy (e palsally 650 ]

o9 &3158L &yl ashatlly Eadl daiil ezl plowd] dmy pohtll didos § by Gk
dnss dAS) AJled 3udes § asle gl 59y pael Gedl8YI gladll Of ] 8Lyl Huzss gl
Sl bl Al ey § 9 ) B Sl

dosdaidd) p3lgl g yud) Jyusd)

Ol Oldlaze o GO asdl oy @ il Bl (g Lokl Olals § deaddait] Sllabudl 5
Jsosl) o (s )lall pluseadl aus 3 o] sty Gior dumrailly dy s sl 289 & 52l
dalall Ol oo 8y,Sably 8,5l dgumstll Olyslidl Ladyy leally &Yl Ololall J) g ]
L5)sY) dendard] Olasd! sl S pashtl] dorlyh diiail] Jglazdl @ s oSl deadai) Silgadly
ST &gy Cuolily (o,hb dLall &I3 pé (6,5 Y) dsall Glowib] s -19086S Olold) dralyh
L9oVI Ay ¢yo 8y ,Sibl szl bl didas Jadyg .8y,Sabl Olelybly eaaddl Slshs Julud &

U3 gog Hagy 365 17 i Cumgl deawld GBsT § 19-0d6S Gloli) e ddloll Cag «digyol)
CoanSl 19-0,865 ALl C¥e-aal) dadai) Slazd! zoin U1 sV OF S VT ol (3
22027 dodlod) g5 sl3T 55T p2,eYL dlall OIS Sl s Bl

o bl s (66 21,2 t)lall plusalls O3V b Al dovall dalite JsSsis dsy
U 461 0da § Lzhls das bl 5 k] pasdad] Slssly SleMally OloEll s J]
Gslsb Al e o) pathl 3L Oloibl 0 sd55 diles 2 w3 § ietbl suludl Bugl) Baioud
Glhatos (uS13sS 8ysle e Olola) & ot Gulud B 2451 & oY) pecols dale duomo
Ol ol @ s Sug Loy dolsd! addaid] slexell by b O pats) I Jsall (e 2380
2.0 Lilac)s 19-u086S

07 abldall pghi La jlaill go a1 didn



s s 8§ gz o] U Uil puseias oS Ololalll e 30s o1 ,SUL pazs

2020 uhwdl 45 § gpall § 850 IsY sslhall pluse) pas 5 e JBgiw pli) Las (JELI
50 pas el § duibgll dudall Oloai] 8ylo] Caoiog -yl LS )39 dewdond] gz Lo Ole g
Luwnsy 3 usy b)) dovall dalaio d5B & ol 05 2021 ol jad & plAU) B35y (g e
Js1s tslall plazaadl pas 3 e nzo-plginw & Jasg 2021 sdsy a8 § 1uassy el
S Cisly rannd 5o J3lsl § YolS Blazel JU 65 2020 natew § Basibl oyl SliLeYl

o el duazy b asy LW & 0] 65 2020 saund 5 & Al Byguts by ks g
IS & toslhll plaseal pacs 3 e Sl gl das 513 Jlsibl o™ 2021 sils 148 &
A8 & oWl asd Oy2bly dewsShly s93lakadly OSms ) diysgazsy optiznlls wigll (e
Al dmall dokate 6B § dzls] JB 2021,y

AL L) Olylaiadl] Ol (3o dbznad] dluas]

Olail Bayde Slids Sl Jel e Gzl GO ALl Sgodl oo dsds Jady

2 g ] JBlgs ™ (MRNA) Ikl 5550501 Sosdl o] Jia = Slolal) yyohas
SLas) AL BgysS Olugyd e diludl pehtly Cudl dhisl Cilew - 7P dsuiiud
Lol o ool — il Jauwsl &l dajdling > 1-BsS-puyle pugsd Jin — dodle of sbsS
ShilasW 83l 19-0ud58d dlatowe Olol) pghi o bl diws doals 468 Lilyog Olais

Lo J5T s (A o] Lz gloiSS (pe Bolazall Cud S s BoMe .y pudl JB5 &5 ol
oS § 99y LSyl (w9289 dewaShl delih) (als ugpd) &Sl Olds dl 8lxe § Oypbs
Caatd 2-BgS- Gl 09989 deackit)] JrawgVI 3 i) dojdlio (ug ) Foddl (6,Sudl ool U
Rshiy Sgodl dadil O LS (19-u85S Ol skl § ke gloiSall 00 (o (2w Solanuy]
dewiidd] JawsVl 38l dojMing 1-GBsS- sl w98 5 Ob) bkl ) ddylud)l Ole-Lal)
3sb9 2-BsS-plu g LSl dsuod] LSH oo Sl ppis OloAI g yoha Sual
sl pasdul u89) &od dielia Diloxtul 8BY (wondll @ Ldlagiul cou I 3blbly dllis)
(dewg @l BBlsally Jluyb) G590, Gosdl pansdl iudn 8yshll GlolBll gz § o)
LBy Al Oyloatll OISt @ TS Hlaiial 480,681 dibgll dovall dalzs Coaass

D el oloadl) § e shatl] Jummad 8539 @ iy grlowd) dwcSUI ALkl (85 (w9 1)

& 3 yud) Oz Y elyz] S gl

Gylik] 838 Guddy Jadd ad 12 (gt § Ulrdlly LaY) 19-085S Glold) o due pshi 65>
Gkl pudd] AT e ol ) S § ad) zpg - MOlgiw 10 U] 5 e wxd G Lade
8 e bl el 389 Ol ezl dold) &y rdl Oyloal) Judadly 1,519
s2ohtl e LI Aoy bl T oz 19-085S Gloli) e &y ] ylo ey a5 &1
k) 385 (gliazadl) delill udss e 8)udlly o lall dogall 8IS Ol b5 oy Sy 65 )
o O BT 5,55 LS . Giasll Wlsaz ol Oleyadl (e dulil] Obbasall slyz] asyg ey
&l ] o Buioetbl SLYsI CuSE O 1aus o )a8 dojabl &y pudl SIS 3529 @dlie
(s o 03 3] Ml LT iy pud] Dyl Slaaie Cliiaol LS .y 53 ) sl § oy shazal)

ablalll pghi a il go dya didn O 8



dewg )l JBlsls Jluybl S350, S9dl pansd! Ciluds e Blozsl Ol gialy gk
Slolilly Sluegl Olol) Jis g,5] Oladn &)lie s (Jomabl Jasbl jugadll Glolils
LasS ol goaill ddes ok G ST Ollhie by OLES o9 dibshl dudl Olugydll
.oailasl

Obusdly doldiwall gy
19-4dgS Ol W) yghiy &uddd) Ol sk oy el Jouad] &l :3 S

ay oyl . " v ;
ucuaw\w_mw @t:“j oo 6351001yl Lyl Ayl 16 Lyl

Ipaub 36-48 Ipaub 36-48
'l Il
~
...... ~‘.~ ~~~
Sead “~~~ So
..... ~~~ e
.o .o ~
-~e - ~
- e ~
Seeo See Se
-~ - -
Sead Ses
Sea Ses
...... ~~~~
Ceo_ "~
~ea
LRSS
pyryyia L L L L L L L
NN\ v v v v L) L) L)

elg=ll (e sam ¥ dus ] U3z S Bslas Glolall jshas sl Cglans *

“McKinsey & Company. 2021 :aalb|

By Al = Lyudad] S35l g Sy dledy Jols ;,tsﬁyu O 19-08S dosls L (aiss
dl b\)}a_aLo Lg,aofg ulpl.&Ulfsl:u d.cjw <=Ln| )Lal.'> . u.Jl—uLaDyIUAJuS@)b}b l.:§9
OHSa Gkl BWSYI o] s (3 ISl lasl) Slolall jyehs des) 1680 a8l diie) Jghie zd9
A5ut) d881gal) Byl Oileliall (653 Y digeus dsl Bghs Lad U8 dnygll daolsh ol

shil) Sibtuno 5455 B3l 6 & pad] dolall ayiod (o Jald 3y 100 Ot 3 Jalal] metatlly
& ozl dgloxl Juadl 8350y slasall § paud OF 8oliiud) pugydll ode ol (g . (1 5LY
Ol Bl Lol duadasd) OlelyoYly joshilly goudl dhsil 8:lS ST mpd @99 cabitud]

Db gkl (l,Ylg diyel) dxdls,

O 9 abldall pghi La jlaill go a1 didn

[« SRWE Foxll | N RN 1]}

19-21694 Clald)



p9s dioll dogs :1 LY

Al pgasd Busall dSlebl Luly Caod (gaud] degame 808 sl 2021 plid 45 §
Coll padds ds o9Vl dgslsl bl OLLL Gishl MUY ladsl Ll dogalal)
iy s psy 100 J] 223U (olye¥) Olisun 0 Sk Sloli) 5l § 3y
OV preol (19-085S dosled diloa] S5az Hlb] § Cuidoss Ll 88Ul dualsll GBI
LI Olshasd] iy Y1 GAR gaimbl s ple dzgy9 06,2 poakall I 3udos s
@819l o)l o Ao “py dikl doge” ppad i

Jd ChlesYl s § L dyadiss Ol jehs § drdll Ll Olghsd] guuss o
&y 53 ped) SHLYNg dy 5o )

W5 31,891 Lilo] lyze B ymb) Olugdll OMle wo dodyll Ol Bl dulle 48t slid) o
dle 25 go0 lasue

6315l Jaslls Buaer (55 Ao &l wo) y98 dlazseh] Oloal) &y udl Cyload] § sl o
8loglls sgusll ,blie &ylie 2 U1 W18 ads) diadastl] Olralbl she] @ s e

lllau]s Ololall maas § gl ghsdl d-bY Gadd] l)ss murat] Slhud gl «

5,395 glosY1 opdle BT USJ cadé pgy 100 & 19-0dsS Olold) 4yshs oISVl OIS ol
Y slgiml e 80l bl g O pgy 1001 Bus 3udos Ol ey . OlYgall Slgdy 53
Adodledl dlye J] g9 blall stun o Laplicsl b dddiad) (gidd]

4yl poswly o] Js gl 3Ll 89,0

Caomdl § Cudie 3588 (o oS USio Oolital 0B 1190855 Olola) sk ddas o el Mo

e 595 da bl AlSa) Lrsloed] S iod & et st 1 shlly Galsl
Dl 843 @ Layygag dielik) Olblsyy wusty Ol Olaw pghiy Sluatud

59 o s ) osaisl] gl G o] ] Jsosl 0osd 3355 dpaghistl Slpasial]
SloAll skt dsssall duasl] dslizdl o LS

doadand] Olazdl oy pesdll B e gexiad] § dowls dsol Lo danl Obuhl 588 ceuiSy
0gs Jsll § Oluledl Gblss lypmiasy Ol §she (o dewdl dasll GI,BY1g
Skl e 02l Budoss A8 5355 ila o dupursd B3 slwols slas] e 8536 Sl
8yatuk] glooll & ol USio 5,Sal) Yl 9550 Y B gl e Jie 06 U3 mag (aslast
2y9Y) i OVl § 0ugis be 555 e izl AWNg doelt) 8y5 )l lyie s S

dabldall pghi U.l:l Jlailll (o @agaa dran

10



Ol ek 3 diyeg Bluds Jglo bt ol Olygocio

due 58l 43155 ol (BB bl 09,Sses] somial) 5591 jLaYl doge OF dtanl G255 Y Low
45 b 19-0355 Aol O 85l56 B335 delibl (oo CVBYI 1) § 8oL Lyorliay Il Boasal
09 Uz le go0 o Bollas [l Ob musl Ll 35 didiomay Bupdz Ol sk Oly sy
U Jas 8 aindly oS Bugazd) Ol ) ass U1 &y sl Ol 08 3
Claiil daylo Slulys pe lgidled o Baowl Jol o OhLasW 19-adsS Gl Jsl Cmas
S dieg 0 2-BsS-pule uandy DLoYl o8] Baws b 33T lad Siliag Gag slgd s e
958 pasd) dibas dole] Ol ddle W rpol 3] 15 s Gyder T agid] 55 oo
dslie) LogelS of 4 panlo] Bl of T(BUL 60 o 5ST) pgoseh Jady L] 2-BsS- ks
0928 vamd) dikiabl dolul g93 8,8V e Byas Byshabl Ol-EUI las] ezl I3 (dime
Olyzobl Wb duslill Olloeadl pulul e lyzdled oady 8)3me Slold) Laylasl 2-BsS- e
& A3 ST qumdl § dibolinl) dislill B)BY Conno I OLLAUI 0555 Leys 3L 8,2l
sk by J=illys landled OLBY oledl e 13350 dbaiie Ll Y] cgugndl] JUs) (o aod
SV &y 3 pudl Lyl Susaer Olossal mog) diase OLEW § dwdad] Olgadls Ol
Sl

iy Juditus)) 3 Ol S0 Gle modadl] (b dode duonl ) duogSod] Ol o]
] Jgoo/!

Lo Aled Bagae Oloie yshi i L pldll Al dplowe & pads o] dlolge Ll Bgu
Basasdly dlodl Oloiall @l W daiMI dumiarl) 8yl e Blasdly Busasd] Ol ygoul)
Agiza Hlzaly guly Bl e Jslabl § Oloill ol sl jads yul i39 guly Glas e
DlaMeg -190u86S OBl ld) pyghs @ dubo ol dogSied] Ols Lol dlolgh 655 S_sbl.a:él oo dég
ISt Jsogll do]s bl e e 0353 dlolge e polsd] gladll mois &Ud ola oo 0Y
sasia elozdl slozzadl 5l) LAl esSedl sl pgul w8y .Sleiill ody) Joleg Hguse
Ollally Ol-llll jyshs § (Ln9Y) dazlsh ol LSl el GUY dle & SILY)
e sl § gulal Heu - Oleaibl ode J] Dsiine sleul Jsosll Olod &5 - Wil 59 lgmanals
B Ll § deaa¥l o duds Hadlly Buiie Y dis Loy i Olasll oda

11 abldall pghi La jlaill go a1 didn



wWlnillg Jgngll Aalil : UJLJJI oL Q|
i hill dulocq 19-a1694 Glaldl: CUIa_szllq

SH39 5u998 a9 (081 dus Wlug (Opudezr Bylug S| puwgl-Olzg p9d-s9ds 1 o) el
&S P99 QUluslgw loguy cgunss

Lolad¥ly dsall JBYI oo dilos gihins io flsdl § 0,8 USU gushadll oy 0T 4 Y
aeladl Olges o S Loly Wl Y] Sldtuws ais Lo Oilyzone &1 5l 19-08550 dsloaoVls
I94B e See C35 § 905 Of asy dias BIST 35 ¢ Ololall Jslell Usosll olad) SIS
POl 5395 8505 @i § Bgorle G (uSBsS 3yle & ol Bx5YI BisYI @5 . “sbgll

Laas] Wl ass 2022 dy pl s Dly Lo Sl e ds o Hlde 115 (e ST ealus o203
shel @ elldy dabl & 70 dllls aly IS § eumbad] e sbolod) (e d8agrad] dewdl o5 &
Bucly ds s blall Ol (e d2bl § 65 AL 2022 0l jad Chatie Jslo gad blall (e 8535
Olaldl § s dxl) § 15 ) padss dewd] 03 38J5 19-086S Gloli) as o JBYI e

Lhl 20 dlly dugrad) IV dcdl o o Uiy e g9 Flawgibly (sl Jsul OIS
Lol o ST il LS & ) ddye SV o1, 8Vl5 dovall plad § cplolel) dgige COlS I
doSlodl ddlSa 5o Lasylse dezrss Jsll dlolse b $5 ™ &1 & 70 dls Dl dougradl
i) J) e pholod] dus s 35 ¢ I ol pumbatll o LS Juasmy b ) ell5 Lo
Slall G 19-08550 dslozzVly Lyslad¥ly dumall Sleladl yazud OF (oo WE gl
AeSld) ze Jaled] § Limgs Jiss 13 bl slos grae e 5l

Slowshatll ddoss Sl 3 Dluslly Blaiyls Jsogl) do6) Oled

giss” sl e Bl i § Gomall Blasyl 6,5 dossl Glotaieg dblell dovall dolate 355
oyl i 555 “GoladVl lymog oo il B pas Wilolas! pulul e Joall e ... Ololall
3 lakio dgiliw pushas e didlSaie Oolyudy 3x8a)) Joull @i (el 30y Jsogll d=b] o
Jsos dob] & Blasyls Dlasl Tase dnols (uSBsS 8yole Connls U5 . dusl] Jsall Jio el
geoz e g8y gzl Slelall sk § de pudl Olod ] Bugsy gl puao § OlLal)
ALSII Bgkall Blelye azmy cmall Blasyl 3aios ray U9 .7 dapl ol sy blsll slos]
dodlodl 5 e3lays % dovall deloizYl Slsasd) Jis o Bloy giad] 8508 e 55WL
339> plasilg “slpajBU dcud) Oy (L:,LS.«J‘S Jdlasl O.AS” <=|J&3| in (B9, pasd dows
Jsosll dob] s Wad eudsally lgll paiss (puizd] £ 939 AS¥ls Gyl nns Supadly cslgl!
3 b Yo a3l (o dlysb IR bledl Oluly eaz § LB Sl Bg,b oy duall dle )l )
gl plal Bl ass LIl Sl e palsadl Of elds Vs Jawgzlly padsal] Jeul OIS Gluld]
¥l e § Sladyls dlusll 3.do3 9> & ._;b Lo Aol gl duus douas

dabldall pghi U.l:l Jlailll (o @agaa dran

12



sl 3ao Lo Ol =398 § §paisd] dadll” Laww b slg] J] pasdl les uds
Joull @i Ul Oldsl) JJis dy9 0 dolo 90 Lels Olusdl Qb e pud 591 OF e (20550
8ygay dboysuibl BLBYI Lo ¥ 03,57 Bans P dodysss dlus ;3959 yuds o dlozedl o
B Al U8 YY1 deyedl s Jgall gras Jgas Olad 8950 2o (uSBsS 8y3le § 8,50
A GV graz pus ] S eaiesd § Oskaly Vs sl ol &I de el 6,5l dgs
5SS Jadns «Blasyl Gudos Glod) glosVl s e Josdl dlolse J] Ose s ol
deye s lsbasy b 0addl JLBYI o Wikl susdl lgd e qousbad] Jis (6,51 dexlo Ll e
Jsos)l db] Bus asy oo b Ll sl s Ll Bpang S gag . o) sl oo Busly
lysy)ss & dlasdl of Blasyl 5T Sle-lall

Bios Ol il Jolgiall eyl esud @sially pliuel] bal] zo Lol
Calle Ly 393 (S Slas

Loy iz 4] Jsosll dob] § Blasyl pasy Ololal Caaill yé mo3sdl J] Jolss Bas &3]
oo ol ly) Chatll e w5ells Sl lall Slslas) pass e 31l lad) elase S5 dia
hwgibly paasall Jsul OIS Gl § Ol gaas e 8y0i)l plassly «Ololall duagd des
ol 48laddl Cles LadlSs Juss s 8081 J HEsYls (OloBl & Sall AU Llos

& Ll blsal 8y9 0 ue 5T 5T W ans 8,3ls Glaladl oo S5 laudy . Loy
Golie &8 dilo polsz & Lugd LSy laulb ezxo Jso Jawgzbly passall dul OIS Gluld)
pas o deslll Jo¥l dus yslie g Yad (ppg,mbl 48 35 sl C8gl & dlall Lol (e
298 ] 835 43 Lo (Jloybl 350,01 G99) pansdl ) Lg bl ikl e Olaldl s Jgas
el 2l 51,8 & ool of dadl sladl e ST

s b Sl Bl Olshas] (o BIS 508 355 08,3 18 e Oladss S5 Juso ¥ ag ikl O s
(@5 o9 (4 JSad) ) Ol e lgias s Jgasd] J8Y) eamhatll C¥use OIS OluL)
deme Olyss e blasd] dolSs] e wST USs juonid! sl @Botbl ¢ llall o 5351 o

Siledl § oy=ll pati e Cole U1 3Ll § bl Gisd o LS Ol giad gLsyl
$8e $uo] dze Hhas 48 Ul ] Llog uds tdw 8l ziadll Olles) 3o Juditucs 0352 Y
OILI pasy i3 W85 J Ol e Cllall gadd) Bl lplel 3] J) L8] § gt
L ssolll WSl Os (bl 5Lacsl Bus Camelys Loasy Aol o dlor e Towl Oislos 18 Lyl
O i) e 51 9] . Juadl &) ol ] gy i HUanY) dblucy s laele Syl )51 50l
298 sbloe sy 5ab b Wls bogw Y agy5T OlodsT 50 Joll masmbl T Joull dasoty ilews
e G ekl Hladl Oladss (s Balos paiie lsm G by O Luds . Susaz Olysecie
B eailesSe oo S Y G ppasy (AL ool ssiall 48 055y 5T g1ylikw dols o) W
Zl s (e w5 b dsBgie ol b all of eushitll § guély d329 095 oSy Sle-lalll lgzs]
Bpad LoV B Ol

dlalall j.lgb.lu.ﬂ JIailll (jo @ayaa dran



(Udoll deyall) pyshill

glhollyanall G
uusloga Uo

Oleyedl sas oz Oleyedl sas Jloz) Oleyedl sus Jboz] Oyl sus Jboz]

0SBsS oo dyslhall 0SBsS e daasl SBsS (e dyslall 0SBsS (e daasll
3,613,000 7,092,000 Jdb 15,296,000 23,469,000 Syl
0 0 luwols 0 0 ERI
74,569,000 97,636,000 by 1,521,000 1,871,000 RETALY
4,474,000 10,619,000 NES] 2,288,000 3,559,000 Ly 3] 4 ysaes
5,497,000 11,948,000 Jlgall hws)l
2,101,000 4,104,000 Mgl Lgiz 4,275,000 7,146,000 sl
9,741,000 20,518,000 R 5,150,000 17,409,000 535551 & ys40
11,446,000 14,294,000 U yger dbl3sel
7,750,000 12,360,000 Ll 271,000 537,000 donz
3,747,000 4,415,000 s>l 0 0 Lolgi) Ligs
2,516,000 3,080,000 el 649,000 885,000 bole
6,650,000 16,718,000 Lol 3,156,000 6,806,000 Abede
4,102,000 15,270,000 sl

Crwdgdl OlslaeY) dmds (o -190855 Ol @) Ggw Glogla d>gly “Our World in Data” dais :yslall

ablalll pghi a il go dya didn ] 4



15

Wilolae] usss b 3] - Glelall e Jsasdl pas 9o ud Y1 SYI Jeladl O azs Ly 8] 858 &
Olelall ode e Jsasd! Jow dosdls pas lg - 2022 plell oo JsYI o)1 die Bile S5
s 35 Likls Oleglabl Jolis dsludl 55=u degite Yoo 48,891 83N flo u8s .7 sublsell
Olaie o SlehzYl pasy dbiad LS .Gl Blelye 58T &yl Ol Jsogll plel Olisll
o LML 8y5Liag 3] dodlSie oo & Baslusld Bylall (5 ,aY) pud )l das Jio (J=dlly 486
239 el dlolse (e Jo Y @l mos LIy Judls Juu¥l dodlSh Ghlsdl Goanall iy oo
O ) Ololallly (bl olos Buslud] Olysatl] dedlee byg 0 @e iz ] iz Oty
dzoldl xe Gelexz¥l Jolsdl Glaie e logw ¥ - Ol olag dlably dibldl Sloslzoal
T 0l 8 @ LS L 8l il s e 4 Olgtas Y 3l - B1aW

Il Sl ooy Akt Sl yzlly eumbadl] CaISS oy &8 15 Sl

olei higio Jaa Jeuss B
uaQaio JAa . wdal lawgio JAa
30
|23
L4 25
o :
3
° 20 ‘g-._
. £ 3
s g9
" ;
° ]z
° 15 _3 3
°
L *
o o D 3
° ® o ° 10
° ° o A :3’
5 3
3
°
¢ ° g’@n&éﬁ&@%&? L ° o

650 600 550 500 450 400 350 300 250 200 150 100 50 O
(Ulaul Uo dygioll duwill) doliwoll LU Gileyn

4b),agl 52558l &y yoaaz laies ol C¥ame 3 & Seler I LI pasy 533

la3laas dl.o.?l O &b @ 25 db:u WK e dib @ 40 MJQJ 4alSS (logud] Lgizg Jaiedoy
dolaiag GLYI Busill @aYl el (p US Walyol duorus dulys audly (5 Uil k) deoxall
L) § 56 3385 duuy dusall Glaad! 8oL 3) ol o O Chuwisd] deliiey ddlell dovall
oda e[S OF U] Byl Huzss 7 dabl § 70 dewcy 585 I ddugracd) eumhad] duws Buowd
WYl (plasily sty I Hgadl e 336 Law s dadsie Gldgs Llo] GYuse Cdzw HlaL]
Ogd JUb) dow A8 agasall § pals U] 839,20 WS g2 ¥s .7 lgas (2,0 Loyl
w39 dlall Oleslell Gy )bl s gaizedl g5is Rsge dbligull s23sSUl dijspor
s Yad oMby Vsl Ui 55T (plyal ©lass delss bl V] dags pushitl] S1e g e

o ST Glas Oslasy ol domall glhad & slolally il Lzl AS5 Y Ul Govall Lgallis
dogSodl § A8 plasily (il Jie 6,5V daai¥l § CMSaL) Lol Bus Hs=l hlie a3l
7 5ol paidl (e dodl 3 Gl dmatone Jalssll 0ds USs

dlalall j.lgb.lu.ﬂ JIailll (jo @ayaa dran



S 55 U1 daghl 6,51 el (e Olagmhadl] e Jgasd] iy Govall pllad] 8543 dsss
095 Soituwhl e OByl dadlee Olod) ploxall o L3 ] dlow oid Ol LS sae
09tz Wls (9,2 labls udl HLS Lyt — Lty Lo O3 Jls «ell e 3eMe 7 i)l
pelat) gualyy 425 O (e JulB sus Gow do M8 tdilisne Jpogs Olizeslin) (b - eonds
dl 0as85 Ly 6551 Bslis 0o e 9l gusladl] 3S1he J] Cladll § 4y S8V gl LS
& Bly50ly e ladass 9ISl oo diall 0ds Ololas duls Cllass .Ololall Gali & so5)
) (pagilly & st dloye § donally gl LS @18 Gl oxatgh oS ) e illod
sl ey Gdas ST a4dle sspe J) dle § ooo dumaiml) &)l 0da 538 ) 3lAN Cslsy
s3)Y duzss & plawdly LI Slatll wass e 80l@ldubgll dushl Olazd! o druls
ay LU Cidsdly Lble)) dvall dodaie daisl JoSawd guslacbl <8801 Colow el
“ L oY &y el B2l e S s ] L3S

b lly Gl m stual) e B 3559 Blasyl Glasd

(£ doSlol) Ao @99 Dl de ju Gafiod Ghle Ghdio g3 A0 8390 O Orgond] LuasS
38 Lgllog Jgll e Led Blasyl 3dos § padl] Juse (g3 (Ololell CNS s Bas gl 5
Ololio | Oloal] culs O o sl @3sdly parasd] Glad) Olelyz] B Jas oo &

g9 7 Gl oo B ez slow] s AUl e Jgasld Blas Jagadl] 350 O azms sl
3§ Le puad B3 G Lyzlily Ol LU ok 038 (5 IS Y] odsY) ousl,2Y) Judis o

dy) hhse G5 LS H5adl Sl glg « ML Slolily Jluyhl S350 0! S99l passd! Ol
e 08592021 ple Dly sl fladl Ol (o A2kl § 20 et ds o 5l 2 Lol § O
Al Jsddl pass egodg OilolueY) (plass) (90 dgled) (S ly=ws @ Y <L WJoul) LSS 850l
lale OF Joudl sy &) el doectis . ™ doslod] HLasl e 3alod] dlo bl IS Lyigiis eSS
oo B HuB 5579 sag — CI ehoW dewddl Wl . 7 g@iiiye yzu A5 Slido plpY szl
Bl meaz o dolall datlly by 41 3] el § Dgmo laiST dlsls - Ololall e bl
oo 10 Y Byuidl gotume U] Sl gz g paasiy U OIRAI (48 . duds C391 § lgle s
lois g .8l5 Fal Culhall rocy Lo adlas)g OlalzVI &8I, ddy by Joull meaz o b 352
& Bolo ColST slgwy * dalisl) Jgall go Culolgs Wyl Cons el gz 35 5308 88 St
A plassl o dlo Slas] & Yo 55Ludl Slyzazl) 08 Y ol lin lges)

abldll pghi a jlaiil go i dias ] 6



17

doall VIl Gzt deSgodl

o2 bow shtlly ol Jlows § Jymbl pddl o JolS JSiiy S3latdl (s Sus Glaly Ojexe
gl § Lblel LaSsodl 3L " diaSsog joshailly Comdl plas y3.a5 83le] J] donlll Lzl
oo 538 g3y Dglhall e amig jsall GLLYI o 1S ool Ub G loww Y sty gt

gz ddofus Joss Graill )35 o5 I dgadl OF V] dge Jaledl oz ) bt pllall
e gaily s5mys (oalanl] Jie) 031531 ey U1 Golond] el 2 ¥l o) (e dlelal] Sl o
YT dSueg ousls Bus gdl,bl mos (JELl dew (e uSBsS 850l dlo a8 .7 BLLYI geas
235 hawgibly @i bl Jsall OIS Olald] Cussd 1 . Jalxtll Josd 41 Y] cBlasyl 3diod gas
Ol ad ddias oy gl O SBHGLI gag dilS Glide § Jssall )8 s (uSBsS
okl Olioed Bliy] 3 ledie AUSidl oo (35 § Cnnle dawgtlly passall Jsall OI
wamdl 5p9  4dsS Aol e Al dose G5 dm Oy U LS Lslej] el L) bakane
3 ] 1953b — OlogSodly doslhl Oolgodl s ¥ — ucblill izl eS80 (ye dims I3 O
wael) adT S & Loy Uslo gunal § Oslel o Yoy pamdlas plozalls dolsdl o)
Blasyly daleall BlaN Ceslsy oo Cgusd] wis ibgll sstudl oGS Jlodl Calzss Yo * 503
Wy Blasyl gubsds Ol ) Jyos)) dob] Glod) Deluckl duan] pass o UiSs

el Ol J] Jgogll dob] gled) wall dgb dhss sl e L3) 3925 o e Y
s A9V hass 11 6,5V (p1,als s ccamd 19-435S Ul oo U3 Gy — Ololusyl
a8yl skl e 55l g 3los) Gugals o] dlitl) duogSadl ps Slobardl ze Oslsal] Joll
Oledl bt 815 plp] o ol glull gloYly pshill dhs ze Jlodl s LS - esull gyail
Jlosbl 539250 5991 pancdl LizrgloiSS S5 5S1ye el Olshas Ay Y1 8,81 Ossl adg
Sae] § e B bo Souodl miatl) wdz Ghle Coyas Sy plidl Sugd dogizdl bysS OF LS
Lo s Jio 5SILI ode Ol ceg % 3bLLI ode § deasdail] Oyl 55559 8,ale dlols 363
Slas] § plowdls a6 slid ZbULI sda Jss zo 3l dolsll Loy gt OF dewly L 53] &
3 bisls Lemad) Cldhae Slele glodd Cdlall gz Gliy Glaglee oo dsaz o bo gu JolSS
L3S Oldgs gog dis HlaeYl

Lls Ol J] Jsos)l dobl bads 3les ¥ Blasyly lasdl julas ob L3V LA sabl e
0ay & JzeYl skl 090 Wol giis Salisb] Glwassll @593 dabs] of dass Mo L& gushaslly
d 8ol § Olagsbad] GALS Y ) &35l Glal -19u8sS Olol) Jlay] w55 Lty «Jsl
Ol gliss WJEL) dpew 28 .Sl 0dg) Ol Jgos Oled) el oo W5kl 5853 Ly

B 525501 Cllal 3§ L) bt Bl 833k 32355 Olobus J) Aol 190855

S 8yl IMliel ) Lo gy (Jluyhl $38m )l 98l paasdl e L8l Ol 354,

3ode Al duanl (o elld e shany U =5ly syl Al doldl dituzolll Olausdl Byl
Jsosll o &Sl LAl jamy 29 eushdll e Jsasdl oles 355Ul jelive p2,85 U e
oadsall d& Wl OIS Glaldl e 23S W Ohuss dawsgly ddlze Fle=d Ll Ol J)
oo dalsly s Il Jol g3 § 1595 dbllly deeglBY) dleldl] Olgadl pu)lés awsitls
Bluall 3o (o (Sl i Sylgal) HLEBI sl dwlead! 35LY1 § lhmd Glss ol Ooladl) 85
Gl paizl] =y I

dlalall j.lgb.lu.ﬂ JIailll (jo @ayaa dran



W3 Ol (bl srukl e miotl b w Lyt salos puad C35 § Ol shs § plodl 0259
Less sl pasy s Ly Shglsl Lbliss dJlodl Sladd) ze pedks Ol deld] oo JUay Y
@l 313y ol Slial of pol31 8350 & ajllas] (g 1550 B350 Cdlan ¥ Slola) Ykituws do
LS Sllall oda clacy dovall gllad § Wle G5 guyie plole ) Lislo an 43 sl 4l
s & Ohlaital gud @llatll i (allaty B IS mos Ol Ul L5 OYukss (po honees
2o e 135085 Lg3elaSy lyxadlu e eucdit) & ol Osleed] (o 3h Laudisy 8,800 OLS 3
Oloial) Lewilh) 323 Lol y90 355 08 33150 5355 Lal HaY) Cllaty 35 . elibl Slazd
Loy . Oloxibl ook oo <lg¥] 3ymg lale (Bgudl bl 355 Olowd) (lgdled Caxdl

Do oxbs @9 dazlsh ol SIS Gimbl SO Ly dodlodl i de ol dlo bl sloxs
Gaasal] J Wl OIS glaldl Slelas) Cblss il Sl ) 025555 858 dysod csakl HLS
Jawsilly

S Bedo W Baw 88 — Blasyl lyis sy ) 8,401 Gl s Oleasd] ggus WSl
LMy Judly 3391 dodISh L) Bganall DM () U] alad] Jady 5Y) (oye o

JS W1 e Ayl deasloww 85D5) 19 (GuY) dodlSe Ulowe § Buslucsl) Ul (05091 Gl dasg
BoLY) grasys O dygls¥l I3 A8 golydl go Gewidlly AS )il 5355 Oli (pog % Jgull ol
e eI (S el Lol dSiie Blaal d52g) Vlaslly Blasyl e xST 548 yasg duwleudl
(6) JSdl § Jeadd] (e d5e dlaslly Blasyl dalszl) OISl

ablalll pghi a il go dya didn ] 8



LSt Jslod]

Byl 0,09 syl das i el Olath) i

SY) 315k Ghlall Boaially Juyl Al § Buclusl
Jo I OIS Hluld) dgs oo fi}ﬂl e Jgasld Lyl Judlg
ikl il depdUl Sloasdl ety lyadll el i, Ll
LA

Ol sl iS5 ] @ikl sl SIS Sl 252
pisill sl Ol dsiall 2 Ol g
Adass (95 hawgrbl

sbsl Bl Y 6l 1Ohgocie yoab shs

Ol il deogitl] de 3l

asle 389 Sl (uSsS 8)3le U] gibly Olesall dizgs
Syad OlolasVl Ll dewlad) Sl dgomas dwlio
el $S1he e wYl dysh Jslo e Jasll <31 § AVl

Dbug 5l QYL pud Sleydl ) L=Vl o2y
JSlie Jos Y eibly Solepadl] o LS dgilslas
OIS Oleatd] Glraw! ge gl =iy . dllasl)

. R ; . Ole !
a8y BSyuadll dodall Ol58 ’
Gsiiz e Ll O] 3] izl § DL ASiis 0
Lol gladl o OIS a1 2 L)1 e doell Gilgs ST g slozs S Lyt Lo goiSl) J85 90 dy Sl ASUL
)&by‘@s%)*am“d.bobﬂgo GL“ALQ,‘AJSUlEQOJ.\ySAuLQL&])J}}bQ; iS4l |

QLY Lo )5 mwsd @iatl] Shye 354 sk § musdl
05 Lels ccmsd ~190858) ud (Ol A1 ydg5 e 8yu))
) bl gz 043 S Colay O czy . g2laY) (0
02l g JalSl led) Copaill (e Wilarliamly dlgs US
Oldeasd] doluzay U1 Jysadll xds3 e Jasdl .dballg

0 &35 dao g5 ke gleiSall Jan zlowd!
SIslaeYl 8505 Jgas 098 dghodly moatl Slles
Sl ke 5 OIS g 3Ty s3] Y (0

e 89de .o yudly 852l Jgo Bglxhl Hgoas
Ol Giboll ggtubl e Glaglas ez gk celld
o Sygay Okl yshis w)ysdll hhe zos

(Y g 5ha31) Ozl
okl zanad]
. . . ol sy ] Ololall LuwaSS @05 13
0% ) lobl daluzuly dovall el e 5571 8L ) e N
odlod 251 Lapskes Jol Jaoss ] 6353 08 dosled] e 0,401 5S1

354z doé & deslll Slasdl pe ) &oladyl do-dedl
.83V dusuall MLkl dodiled] dod S

38 Lo )lshl slus hgos oo shuny dhaly RIS

AglsV I3 6,51 dsall OS] @35 J] @35

GBS oo e 8yudll

1 9 abldall pghi La jlaill go a1 didn



Jledl 2lud) UM (0 &yl duidod] dS)Lidkl o 30 4]
ds3 S ganiyg Oligiull mas e VS s &0 plal

& 8)Labls Olaladl 5303 Oluwsbl zols o 6,51 BlybI
Domme QLuddl (o Joety g plaseialy dS5de Olmdliul mos
&eazd Ol Jlay) e dovall dalsYl 8)u8 zo Jolziyg &
259! @ DIl (6,55 8ysay dISd] Oliall

Jlodl 2lud) DN (o dyslilly duiaond] 4S5kl (o 30 4]
dss S gty Oligiul) mae s DR s &0 plal

& 3)Ladly SLaladl 8oL8 Sluwsll 2ol (e 6,51 Bl
Dgome QLuddl (e Jiety g plaseialy dS5de Olimslinl mds
genzd Ololalll Jlay) e dovall doalasYl 8)u8 zo Jolzyg &
250! & DIl (6,55 8y3a dISd! Oliall

Ol oles dalizk) dslud) Helid) mo dolell Lyl e
OUIT Beead 0o oy Vg (CII gl ,1a51) Logyna Yolss
oy O 5Sg dle Bygan Ol Jdts s dywlonol)
grazd s ddtae Olly @3 Hsaazdl dalsed Ologle 5 I3
o o Bsisn shyun Blsad) Lay] oYl . dlSud) Slall
0S4 d] a5 Ol il Gubaly gaizbl 858y (ul Jley
lazlyo] dme p3ly 1ddiss Suine duid 3] ST )5 Olmatzndl
Oty slhwgy Bl pe Gl U3 Jsds SLslsYl ol &
S deldl] Ol (e degize Al go Jolsill Gually diailly
gslutt) gboyly ashill dlas Jis) auddVly el casall
o 6551 Olyslie ol Gpasily Ol GLlell Al dsyll
s o & 531 o A5 dea ikl p18) 853Li0s LML ) By3bie
(3 d)

i o Bas dalysy (bl e 53l

Bl= Bglee) dudd CLE.UI olss gl

e pladl 8085 (JLbl Joew e dadldly

b 13] dols - Jpooll dobls «lolall Juoss
geaz dl @ Jlayy dugyie o4z Jds o
Azall e fUéJ.U $ 4av) glasslg - BN}
Olay 3Ll ssatll O LS . Jorag ibss bl
e 55 Olaasdl =j5 § dlasl dsub
ol o=

aay plassly bt dls

o datas Obly a3y deludl paws 853 55T dabil eluy)
oall plal) dzghl eeudl e j33s Ol lal) duass SYuse
Dzl e 8yl el Ol dooss @ Gulul GsSe dzia
Ul dsge¥l OIS Vel Jygat) doslod) daasdh) AU oylsh)
oSl ot dodlizkl Gbaod] dgoloks LW il e

pas yolhs pasy 439 V] Sotuws dzgy Y
ol wie 58T ISy 350 59 6SU «Blasyl
0% b galaloie sl o Blslud] pae e
o lgwss Al Jols dltl doludl e
831 ] 5B e o dewlal Yo
o dovall Ll jgads Hoye dewlewl
025 CMSCEL] 0498 - Shigle¥l oe 3Ll
L Glial) dall GlolasYl Jlig] s
sl lpoys3 Jaamd

e Oleydl deogs o 2]
Ol ] 5f bl 093 Gyt

3o dolSw

abldll pghi a jlaiil go i dias 2 O



:dajlallg 19-21694 Wlald) :EJUI ol
GV yaloll Aaalgoed 6alQiwell yugyall
dAlidimoll phlaollg CLLo.oloJI

Logw 2,81 due ol p93-39s 31 pu o) (bl (Mo Copliz Byl G990 st 1ol
0 poxz S| puwgh-Olz Ygungs u3d (Ybluaolgw

dddzud) Holsbly dlogbl g,5Y (ol eY dgolah Bolitubl g Wl .7 JSidI

Glalil daalioll dileall dujlao
8blioll i Laxiliia

ole Wlalill doglhaio pjsi o diotlaiill polelig Cilalé Ll Uil &y
ool giuoll hugisllg Uagaioll Jaall il lalyll

Ol Al 493 «l3] dualsd] Oolsazoeh) ;845 dumgio & By Fus 19-0855 dodle Cusl
las359 a3 o3 ollall plascal go pad lyomie Blabl dilgd @9 = G laylasly lysitaly
Lol Olygas e bl Wlayls lpas 5 03 A1 19-0855 Ol 031 LS bl siume e
CBoll 39 Bloll Bldie duds ONEI e Jsasd) Aoyl Olsally dudally dualsdl Sgoed) Gl

OIS Glaldl Clus G &3U1 doall Lo Oaliul O Sllall Slslae] § Il ol oIS sl
44Ss 19-0dsS Olola) deghatl dududls dolowY) (ilgadl La 3938 Jawgibly (aasubl Jsu)
e sladll 3y ddiditue &by ,blie & dyzlsl Olold) pohs § &zl 0ds o 350zl

(7 IS § lpas 552) Blasyl pus jalbae

Sdustad] OYgloall g (A

Je § slsdVl dds halus b S8l slas] e 529 858 dmy prhaad] s 19-0855 ol Cuib
Jadyg 7 2015 - 2014 8a)) JM> ddy Y1 &)1 e § Yol cby oids s dolwll doval)
oWl GagSedl guill ol dolisl eyl age 3 &S ,0Y) dogSond] dy Conuds U1 Uy
Josy & lgis oo 085 Yeodl poyb Susledl Olalall e sus pshl gy cguud] degamh
VSV-EB-" Yool (us2é (0 121 asad] o)) Qlgtl) (usxd Oliz aol das Gasb oo
dlalodl (ChAd3) s3laddl Ololily Ad26 iy “Ad5” Laws gluciad] dhse ¢y “OV
Ol J) 4Lyl “Modified Vaccinia Ankara” e gbl 8,850 Juse cWs dolas C;ngf.é.l

lpdasy oo B ol Lyl 486 Los.‘s,«sq Coodd Ol lall 0de ziazsy 953l pansdl e 44
d>ye J| “VSV-EBOV” &l Jas) 2 D= Oleyog @3] Oleyo e @.:Ls T 1s Ua_thl
“Ad26” Al (e guse dass . &2l 3 90 andled ded Osled Cum Adlml] Hlas] 0ylos
S e ebdygs 0byBLs Oguisz KT Oguise ISb (e Guiabl Gashl 8,81 Juse ¢l
AR dmall dobiie oo doMal) B

2] abldall pghi La jlaill go a1 didn



555581 &y yspez § &) packl BULI § Ysu¥l wo eumhitl] duzsl il Congusl «Blall dlgs G
S sbisS o)lal 993 o Leys sy «JLdll (ol e 5Las] e sl § 2019 ple § dubl 356l

RPN REINY

Ol Sl I5iS5 3o W] 1555 duaal s VT gl pwsd (i o olituws pud L3
oo idl=d OS] § sl gty O ol (e Bugiuas doly (o0 dodlSh HLasM miss il
O dzaly degaze e IS ity O sgadll de ] didas gl B2 I Basail] GLY))
OlosSadl o 1S3 «diyg¥l dzlsh Conldl Ol Gl UYL dold] dlazd] Olall

Liasys Ol U1 Jsla) (uSI85S Bysla 38,03 (ACT) 19-1855 ool Ul Jsosll & inas cdalonh
sty Als Olyima e Lgysls dusatl LYl § dssdl OIS s Clas holdl oda
aasdl oy BSties Busie Olate plastul dlatokl GlolEll g wasll )y slasy dbls
895l ansdly dolusll Glugxdlly (lasgadl 0all Clgdl o9 289 Jlupkl $3s0 ) 95l
SHSBL bl BBY) me dolatlly dusib] dSLebl dasSe Coagud 15 205l
Uslaze OlesleSa go,sdl § 6,2V Olabaill oo sasy 1SS 8y3leg &gVl dyzlst ol
Sl il e Joith) y5iuSs -8l i) g (o «Blolal] skt ess oo 54,3
RRIRES]

loo gy Laslzsly Laylasls 19-udsS Olold) oo wasdl sk o3 dlais¥l oda I (hes
219,V gudle 3| Jf ol

skt OlerglgiSs dus Hlusl g god 19-u8sS dole iy 2019 ple @ Yool cby e dilay
oo WUl dzeday . 21,eY) 0o HLa] e slasdly pogdaS didled GL3] G usly O § ClLal)
Sted) Sgdakl Bugll Beios § gt Ol ks OIS e lgiesy 4 &1 3l OSaYL
ge Cdis] Yool dlo § Coms I e 35,20 Al Jayssnd] 0l Gladl ugyd daie
o 8315l e oo ST Ay plel Ukl rands Gloil) daghaie gy OF Y] d(19-48sS (wa8
ekl G d5Ls yblre df dyzlse § Linglsl S Of

Al doall sugs )yl ddlSis o Jas Byl Olol) gloY gadl e plaseul L] Coy
Alaghl &yl ubl 21,8319 b MLls s S /) il AUl gl Gugxd Ute s dal dio

Ol g3l mewsds 19-48555 dols Suyue Ol gleiSs 2] g mud Oli (g a8l e deslil
1355 5V Glaall ody) Olol) yyshs ddes s § pa

Ol xdlls Lkl B350 0] 95 paasdl e 486 Slol) s il SLISLYI Ol & s
pastad g psdl G Le) el SIS e Loz o 32 il ol Claoslly 23l
G e Witun Gkl 1 prlos Cibgg bl donally s Bl musl Olola) b3 § 4
s LT ol @535 danzs o w35 Judls 355 Olods B patl Oolmatznd] D] e 15,3

L9Vls Ololall ;83 Aokl diwall dadaid) g Oolo-lal)

ablalll pghi a il go dya didn 2 2



23

wadsaall Joull OIS Olaldl (3 duedaisl] pglally Ol L] &) us
i Ja.wg.ueJl

oo 154 18 (e ST asd (dlalS gl dad Ol yyohs § Cddes il Ololewd] W pads Y
e Yleddl 3,501 Caas § @i, bl Jeall OIS Qlaldl bl Bye JgY 19-085S Olola) 3N
OBl 2353 § Blasyl pus gog @35 B8l ode M T & §py Lows late 55V ot
gl 53 50ls deal 358 Cgizs Ly 3] 358 § hawgibly padsub] Je-oll OIS Gl

LLL 80 (o 0y Lo O wzed (Sylolerg ole o) (uaySU) yoxdl dihaieg g gizd] 15 50l
s B)lie 19-035S i) o JBYI e Basls deyor I9al 08 1uSs Busill LYl S (e
S Ol 2355 § Gl Bloadl e Glul go35 .7 &y 391 Jgall & Jads UL 20
O3 o gl degazme Jso lgzen] Il LY ] pasd! ¥ JEL] deows s QL1 ouecd]
sl Lo sleiSy guall lall Gleye e 858 OlaS Lo Jsaml Olewizd) 3sasie 393V
GBI el Y eI dasatl] 353 58 uSBsS 8y3le sz e Wb bl S5, G99
larls] plame disgn-)nld &g Uyoge &S Cusly ) dencly . Sn C89 § Fawdl /2]
plasiul gy O § il Ly sy ¥ &1 o 39 <65 (9 -gS,bl dsll OIS Glald) Oyl (e
& plozaW o x5 30 Jlybl 390, S9odl pansdl A5 § duadll Lgild] Olousr!
Bods Jlsdl Js-all OIS Olaldl ellal oY) toly § Oleyzdl glame e @3 48 (Sl A 5y ghas
dawgil

5858 8ue Usle (s Lol ol (08 Busizr OlzrgleiSS plusuly Ol 5ok o Lodis
Lo JsiST Jily cewlihl Jssadd] 5853 mo hawgzbly padsall dol OIS Oluld) Olo-all oda

G Ol uias dSua J] paetine oy Gl el § gl 615 C3)1 G Gl
2z e 85080l Jsall gras Wl dads J] Glud! e § “culin” plhas suios . dwldl Joul
dio ol oo TS s JUb) s A8 ™ OISl (00 S ue sy Bl e Ol LAl
Oladl 2 W - alizds (pally by dewgni]s cliglly (piaddleys dysSs eyl cogtiz) Yl
5895 O ARl e OIS (5 39 -Exesd] § 39Skl pesdll ne LS slebl “07 Glgll WS
OlaSs 19-4855 Ol glsY Joll ode ¢ Gl el Bladl zuly of Ells Wl Ged

G Jmdlly Cooisein] a8 ey @) Colladl deawidlys dyadddly Busasdl Clludl alaseialy 8,8
ehas g wasll g9 (LSS Jlabl Ghitug Ol ok Sy oo 3514 ne Blall Ll
o s s s gl @ peSla s ol ] ] s ol el Jsall & Oloal)
i din de sz (giks 60 (o Ly Lo slhas] J=dlly (3 985 7 JabVls gl (g lall plusaad]
SLS I15Y Wit S9aed) Sy 2obdls Sgomdl Jgans duisbl diblsl] Olgal) ity OV
laeuts Jog il 335 Ololall yyghs s9p e Lbolikl AI5] Bugs duble)l dovall OloBl poud
L JS1 SIS glaldl § Ol g)she lysds I

Buyazdl OlrsleSall Ui g s Jusll § iy plocd] (oo a3 abT 55T Slge prad dds
Bkl dogSo o IS Casld JUb) s A dsaldl Js ) § Olo il =lan 8 slasy
2 (32Y B3 & puSBsS 8ydlie @3 AoVl dgzlsl Coald] Gl Gkl BM3Ylg Bassl
Ol § Ol Gzl L sloiSel Jis dladl die Condl) Il Siliu] 88 U es )]
dus Bl § g degambl Coaldy iy wiglls Jyilnl § Jawgtbly padsall Jsull &I
SWYslls dosidl bysSy Gualls Wil § 48Ls] ddliSaul ok OlaslySd) el eaadn

dlalall j.lgb.lu.ﬂ JIailll (jo @ayaa dran



i) 2oy dusiod] b)ysSs wig)l & gmiabl Olaisy digh 3sge CIE 3 e dodle ™ Busuil)
101,102 . .

Ogudgz B Ggudge &S0 oo dbilee Ols 3 Lo log Ogudsz B Oswise iy (WSBLg
L8] wsie @ pSleyld sl 4S5

Ul LI 5a 0xds JLuskl &390, Sooi) anadl LigleiSs Jis Oli (a8 cdlil] oda M
Lol Jsll & Ol rlas 8us § Sl oo sl Jawsably paasall dsull OIS Gluld)
dovall dabiie Caojtll (G gols dosldl Jssd mag . nS do () gaiad]l Ohad e 3is Of
o5 = Ly 3] @ 93 o ] Skl Gl S9! panadl Lz gloiS5 U85 Juguts dubls)

oo 45 ) ydge dS 8 Dugsd Lot — pudgly Ll 8] Lsizg liadly bynmdy LSy  pae
dos degame Coual LS 1 LS § Ol Al dsmatl] Olyadll el dg) Fae Sasall SLYs)
auy 31 3S1,b) e Oslatlly Csd U1y SY1 Ol B meiias 3167 punly S350 Bi
2 sy Jas Hlb) 31801 oda Cumdgs (hy Y SloaYls Laie LBslls o),aY dodlSh
dosSor Cunpl Bld I §3 2040 ' plell Jsloos Ly 3] lazrliss 3l Ol glash o8y
Ol g ol oy Glal Jgall agmll 2o 318 Akl dovall dabiing dogicdl bysS
190 oumd] geradl e hawgibly assall deall OId

Bs & Ol Lo 584 dlolge J] dolll Lizle § dogalally dus )l Bluall asl Jiaz
Baus dlLolsn e Yy Jawgzbly padsull sl OIS Olaldls dweldl Jswl § Slolall =ias
Al By Gblie L8 Oleaiodl Bausie SIS e ] § deimy g3 Yl g 35a)
sl Slyalie ol GAlell Gaarall & &3S, 33558 dolSa] lainy (oo «3ugl! 1 (Budioxt

$S1ye eLts] g 5,56 dyylakl oda iy Ly 8s wig)l b § Le Al Goinl) daasd
dulll Jswl § Ol rlas & § Ol Latig gk s delutues Busie daddd] matas
L O dzrle e b 335 dgsl 1ige 8ol Oli oes Jawgibly padeudl J&ul OIS Olaldls
SS1 35T dndlan Sl m3s3 & Ghls Blasy) pas alae pllss ysa (Jlodl gdsadll &elo
& bawsthly paisabl Jsall OIS Olald) dlezob) Slaslull Gle duds C3g)l & gl Jaulus mo
0718 ol dwlogbd ddido 5oy ade 3lhs O (S bad Ol S

S ety W85 .Loj 539 deagail] pslell loe § Ohadl slid ol ] deloy bpo Ll elss Y
Cislas e dasd hawsibls padsatl Jswl OId Glaldl g deda) Slalud] Slyad sl
Vol &85 e Josl) L] gralindl i (paiaty 489 . dblsl] donal] dobiie LB (oo “doylo”
83929 Ololall] dadle S5tun opuwsss U3 Ola (a9 3 gadl Sstun J] 6,51 Ollalud deagaid]
doall dabail ety &1 LS awgilly padsull dall OIS Glaldl § dedaid] pladl/Sleel L
486 (e Loy Aol duagait)] Gllalud! lavesss il Ololall § il 45156] ddblwll
Sl 13 gy’ 018 (Ll 1 s dioMall Beukl OLIYI 5T o)l plasadl a3
s O] 3 tdlaghl (2lyeY) dodIS Loy ohs 6z Ul Ol e 2adly Semew Goglasd]

G dogi ¥ O dalSWl dadsin Olel zuuas § 3l Ogdzn Y Oluisdl gdusie OlEUI
Jawsilly paasall dsul OIS Gl § V) LIl

ablalll pghi a il go dya didn 24



25

Syiladl e Ll Ol il Lasladl dlew &l

Al B polall lyhgay Ol-al Laslill &,odl of ] sag ] SRVl G ,5T Hlasl £
Caomnol Skl SLYsI & ST 525 aaSS OF Jd Ble 20 gy 5T ke 1] & Lol Sl
& guls Bl (e dllall Oleglelly Ol Lastill dlewll s 3 € Ghle Grus psd]
e dolo § goo9 el § lawsilly paasull o1 OIS Glaldly &y 391 5,1 elo] mans

8 Ol Lasldl dhas¥l of ge o))l Jes 11 zogll e dgzlsh Suaz Bluy wass )
pl>s pge pAB 3o 3ol Lo SIS dug3 L 19-u8sS deile 025 U § ipdy Cosylus
delates opaslly gl dot ie Ghlell Callocd! Ll ) osaedl iy JUBYI embas &
AL dall dabiieg Capndsd!

Sstun & plo dogy gl 305l a9 Y1 (Ololal (anlill ol g 81515kl 55u 5T wags s
Bl ot iz 5T ae 3358 sLid] 018 (65 (o3 -plll ST gushas 8y9 ) yomills a2
Lanll) &l 5335) g1 Ghooll @l B3] puSzy o ailis (e Baseil] @l Gliss Cilises
G Basall SLYs)I a8 . guulat doall gllad Soloy Gl lauhss pamouy Slogelazl
a8y pan yosl Ghwging Gl 8g) duud] dudyl dals=ll o OBl daalil) jelidl
G sl of s ol s 1 s Bl e Lz ] sy i 19-4855 Slold) e Sl
Wiials 10 e JS U] Gazel 03 gushadl] (e Jgamdl oo gl J] 0uSo e e xSIL Camds
DM oy Lpolis QYL OIS &390 e Slds £ 589 Ul 60T bow Ty Ly 819 Loysl yes

"2 Ol bl eumbal
I Ggtun] Gl Sloal] doglite 3953

Ly shaiy Gl lalll oo lyde gshss I dealwgezd] Slagdsal] g 19-035S dosle CasS
s9adll dzsl pusmat oug dovall glad e deiss OF Gy ¥ I g 3533 lamaads Loz li]s
St B Gzt g ¢ 19-0855 Al sl pasd Osabs 18 e 55T 3o5 wd) ALl

b 929 — dumgis gl o Oliloa) dyylis ligled sVl shier 4 il 29)Y) @ ddidituns
oo duds Hadll dgYl Sblg — duasid] Dlesd] Oluses Ololilly Slodslly aseid) Joo
Loluad] Olozmglls dblal) Slelidl Jin S § lkio osysT Ay Jblixe L3 Ul plozall
Ol Gelas b (o W3Sby oo i) degame Jso e o .Claydl g0 oo loyds
09939 Igdiiian s 8)3Ldl plaj Isdsny O Jawgibly padsull dsul OIS Glaldly daldl Jsll &
A9V Wb by Bewisy dolpo 55T Dlocial uswlt) 35litucd

okl gaimd] gius e doiddl ssp2dly Bkl gaimbl Glabaie e dazss OF Lol oy

3o Wiz St G 5SE Ol s B gabl JoT (es eolbl CBLas] LIS Bles Ll Vs
Bl me Sdusie 94 solas (o 8kl o Ley (s o i) de gaome dius JUI Hlokiwd)
L5Y) dgzlsh Conld) ShSal Gkl BUSYI lpag I pladly Sleglell @513 401 §

‘=Lc Lgy § Sude Lj‘j‘ 2 i) de gaa dod M padid) CS&::-"‘“ k:,:.b.ll pohdly Codl diag
2] 55150 el lgin (o0 polisd] i (e Sus e ol dogy 0u ST dadll OMe] uST 2021
2o «asizVls Ja3lls L 8] wsie & Jlushl Gom I G99l pasadl dudny 19-485S Oloi)
1 gl f‘w}U 2 z b 19-08¢S Ol-8) 466 Bwyd B =dg

dlalall j.lgb.lu.ﬂ JIailll (jo @ayaa dran



s Lbl) dovall sugs A dunyll 2 o Ol Joiad dasll i guess Blo azs
zledl odo gl Ghsld LSS Gios dleishl d5Us)) yblxbly dleghl (21,091 giél & s
doghiie el W ity io duswall dedail Bolgl 505500 Gide laduas Gh of & Y delazadls

Seditus Lyl g15 Jlo Ololall Jgogll dobls Blasyl oo ST Hu8 Gaimdly . Ololal) daylo
galn 2839 daypohis Gl il Sigou disdy dpogatdl] Ot e Oligwes Lal Jou ol lule
gadsall Jsall OIS Slaldl § Ssmdly Sound] maatll Jloe & dlolsdl Gl dya3s deadss
lymstais Layohis Ololall ool pylo 35,08 pls <l ] dloshl goybll of eli ¥ Jawgibly
s plin Y lus lalseod 19-0d6S dodlo (e 33litud) gyl OF 5 dBlas dgb &b

83290 Oleogi
Aagll o2l,aY1 Joss I Al (215l dodlSh Yo g larl) AW 832kl Oluogtll puds
sblxbly - dleghl &5luk) bl u‘olyzig Judlg LoMhlg jaodl /ds idl dell) jads wgps -
ALl

Sousial C¥glowed] g (A
oozl Badatll e skt G Busasd] Ololall Hyshi § Ssasabl OYsloxk) g dlolge .1
098 phisiel Ol glgiSs (oSl Lo b gauday O e ashill Ol glgiSs e g siie dus)
AslS Olugpdlly Wlaykl S5m0, S35l paesdly dilasd] Olug il (hasgadl ol Clgl
S dlee 89,1y Ayl Ologuusdly cJidasd]

Jwgially padsel JsWI OIS Ol 3 dwdaid] pglally Ololill US| g yud

Sstun e IS 3o (1S9 OlerglsiSl oa plusind dumwgdlly dalutud) Shudll 5355 .2
Sousie 3 of 3,8 3STe

ozitie s il 83525kl danss dudoebly dewlid] Ololal) Ol gaiSs sl d5az gumed .3
el Jsll § Ol miae dSes) gl Ol

Sl lEl) mias 3 & Ololall Laie (] Sasasd] Ol ggiSall & oo s o 3153l 4
) Js ! &

bwgibly paasall Joul OIS Olaldl § dab o)l duwdaid) Olhlul) ddlodl Olhadll 355 .5
3 - padl gotue OIS dubgll daaidl Olaludl sus 8539

abldll pghi a jlaiil go i dias 2 6



Syiladl p& il Ol daaliadl Llewd) &)l

8,0l s O asy dols Ol Laall) dassY) dsdlSh dudl il ST e 3531 .6
gty passall sl OIS Olaldl e wasll § Ololal dasll)

R ggtwad] Lo Ol doglaio 3 5=
ol Joall & Ol Lriae 8ud oo WS iy 02 i) de gzl Jos lb] sLis] .7
dyzlse & by w3y dalpo JST Oblotal 53358 hawstlly paasall sl OIS Gl

Lok Lod plovadY] (3a8o (Yol pamy §) iSy Obloadl s o3 sl

Lgids @.gJL.«.ng Mjlj slwo] e C?L?-Ll &adoxh] Ololaieg R FIVESAFICS AR

27 abldall pghi La jlaill go a1 didn



Aoilal : &l o sl
O

331 4] 6ol S oY1 ol 8y9 palls Hamdy Casally Ehle Liluo] 19-08S dodle Suls

e cdstl) 8,8late Olelyz] deluall glhdy duwdanl Olaadly Lged)] Slas SlagSad]

Ol jyghs depw J] Bas alss &0y gpas 55 Sl yyshi delss il Gaglad) Shasl
Ollazly doslod] gz S Al 8y a5 il Aol Shlzdl lyis oo 190855
Olazdl (o 4Bl Olral bl 8539 @ udy @bl 1o Slg)l Cllally @sndl 1 dJUI

dmy gl pshalls ol don2 Oy41 W) o5 sl OhLsY] Al e U] g pud] JEBYIs dnsdaial
diraly OlzgloiSS 580l lghlze (o - Ol il ele (10 Susie dde 19-0865 Olold) 5k §
Ol graz e @iy 35 Of iy bo Ololall dslio glhd § Jsoss Sluols jshill Glail
oo Lo SV Glall Qs § L

sl -190855 dodle (o Sliiad) pugyll oo edsd] dygad] Slazry OlagSadl e gy
d9Y15 plsadl Jblie o Ol Dloo e 8)38 Olola) yyshas § ddlds 8:laS ST daglaie
dog paidy W Olads Goe asl jshaie il C3g)1 Ol w8 .65V dibogal] p21,aVls

sld Oldome 1855 Olod) Layl Uy mussd FSue gdled Cid ) Ol s e Olylozal
05 A gead] loe & Olpsdl bogw ¥ Sz Sl sk e Josdl g5z lod Olpsdl
Guiod e Loy Blgudl oo loyds bawgibls (aasall Jsul OId Olald) pdlal lgie 8slazwy]
oekally Jgogll dobls 55Vl oo IS & Blasyl

lwilly it LolyWlg «lad)] e dapll dgsdll Ll @ slozad) U3 se deanl Jis Vg
185 Lasll 1yl Sl ok § plodd] Gadiod (0589

J9Y daslll s Jrwgibly padsall Joull OIS Gl § Ol el &glsY) Ghss O oy
Ol ol § Ol et gazed p3lyg (Ol 3ousio L53Y O Jio S § palie
Buder Olegleiss Oleawd Lay doyll saoie g ddlodl egilyud) B8y Ol yyehs e
8157 Jie Sl Al gurad ST, slis] ol els Yy .3ladl guls @ sl ZBY) § eo0 Lol
6l e dolell doall wae allas sl § g et Jo 2 STL 5o Ay 3 Ol il zoas
o] Jsog)l d505a] 58535 Ololall (ol (3aaos Syl solamdl yaYly dovall dlss

lgodMad! e ST dawgrbl Js-wl &I3 8,01 Jgudl Lo ¥ (3 i) degaze J3s e
OIS Olaldl § dlord] doagaitl] Olhaludly Gl U Gexie 03 Jbo ddgbuk] o ST Hads
Sleol IS dull Glsazzmb) 0guds sy Gubas Juadl Glyols ne Jrwgibly padsall sl
Jsd e o 3 go 5lsby Bz Sygay Jusd Olold) doghite ol § lgzs 22 Y dogo
blugl & lgyslaral of dat)l e Blasl) Lalll Laslow 51,8Y1 dubl Oleatzbly (o el degaze
IR

ablalll pghi a il go dya didn 28



A3 patdy Yo -Ol-BUL dalsib) dlaslly Bladly Jsos)l 4] skl Jass VT LayT Lide s
055 doall delazz¥l Olsasbly eushadll dulas J) LT g b ccwsd Ol lall Slslas] e
Caslgy oo @85 ST Olaglsn maz go JalSdl Ololall guad OHhad (e w3kl J& J] dol> §
oY sstadl o L] Jsos)l dalazal e i Sl e Cllall Coley dalsall 3l
el CMSCiie derdlel pral Wl Sty doled] Oiladlly Sylsbls Jadasal] (e 13,30 IS glisss
& 8oL 3Jls gl Cllall paxe op O3lgW) Olod) oxk) masionb) Ggtnss bl Gotud! e

Y peshatl] C¥ase Of Jasls 08 dlle dagshas dibasey giass Gl GbUL J&1s Gimg ool
5035 Ule J30 ] Jpog)l comay U damadll Aol Ol gazb] o J2Y) sstad] 09o 153
Ssiuny pesthill Glausd Jgos)l dob] 50555 Jol oo ddeadtl] 3L Olslyz]s dalasll &l
S Slial) Calise o Ly L)

o2l s dssledl ¢y Boliud) o)l o oo dead] FSYI Gluyll Lo Bplibls wolsl s
Goall gaizdl e qizny (Ol 22353 § lasdly Blasyl olag Ll Olgzy § BVl (e
Olergilinl 209 § dhlaall doslll Olgzdly gially SlosSodl g 03582 58l Of GLs)
Alusdly BladYly Jgogll del] (auds

2 9 abldall pghi La jlaill go a1 didn



Padiq pail
O

bl saiel) g yLacall puleedl (Jall Ololall agsl pladl joull oS poye HeSWl l3
800 e slasls

dodll 85h U Ollall § LY guh gyLicw] udoxd) slacy Sl jalls pAiD
e dlas] § 8,8 eol3yn lwi Ol 2022 ele) “(ing” doall le JI § LW L“’Ll&”
(29 a4

iy ysaaz s sJsl] SloEll dgmo 3 Basizdl OLolbl s S| pussl-cpzr 35Sl o
LysS

b8 degall aiall By § Sl pud Gud) 9,58 W HgSW) «

Svall (53 slal) vl degalSY sl a9z 55 «

dmaly ASL dunwe 3 il 18] (Sl EU] e Sl b 83l Bk 5uidn ) o
duscibl dSLakl dygawSsl

Aol Zuuy bl JBS GoluS3 e § OIoEUI pskss 35,0 3358 it 9l
485591 Basitl] LYol (luSS giwssd sk b &S (gslubl all

dovall Ololse ddSy ddy 8] Ltz § Sl Digmn el 5550 (@S ws bl Hgundg ) o
4S5, Busaik] SWYe)l &ygu50 dunglsS dsals ol

iy J5al 3L L) L) ppaes sl Glulew Lituce cpsd-39d 2 pmrs) Bugudl
Bascikl GLYsll el sl dovall g nesly 35090 3392 dlS (Ololill Jsos)

ish] UBYL Ol Al ghiis Egon 8310Y gubitl) poubl cddlu 33o 8yl «
" Basil) dSLak) (i oVl dgmlsh Call Ol

st ciir bl dowal] dabiig elodsll 8,8 o)Blinelow Loga 895l o

HlgtoaBs 53,80 10 Lyt slitl I Olelgudl) e Sl o pads LS

Gl Dl § S0 bl Aol 1850 § inkls Gl ke pmags Gs3 «
8 do gl (ias)

OLS &1 a5 Olazg of el oo A3 Yo e <) o Y] A3 Y saall lis & 8ylgl <)Y
R L“.% 39 saw 9l Uas C§| dJ95un O38)5tl Jaobg lyiglis dalaio ol

lgo Bucadly (si9) 5k daiid] pud )l «Judl Dilhale Bad! ] Sl padin of Layl 035
S 35l Slidsiy e (e 0liedd U d(igs) 3258 sLas] (e ¢ Sgimell pud ) psSIl
JURE-T/ RPS

abldll pghi a jlaiil go i dias 3 O



31

14.

15.

16.

&alyoll
——o0

Schneider EC et al. Impact of U.S. COVID-19 Vaccination Efforts: An Update on
Averted Deaths, Hospitalizations, and Health Care Costs Through March 2022,
The Commonwealth Fund, Blog, 8 April 2022. Available at: www.commonwealth
fund.org/blog/2022/impact-us-covid-19-vaccination-efforts-march-update
[Accessed 10 June 2022].

Li X et al. Estimating the health impact of vaccination against ten pathogens in 98
low-income and middle-income countries from 2000 to 2030: A modelling study.
The Lancet. 2021, 397, 398-408.

Rappuoli R et al. Vaccines and global health: In search of a sustainable model for
vaccine development and delivery. Science Translational Medicine. 2019; 11.

Hu B et al. Characteristics of SARS-CoV-2 and COVID-19. Nature Reviews
Microbiology. 2021; 19, 141-154.

Morens DM, Fauci AS. Emerging Pandemic Diseases: How We Got to COVID-19.
Cell. 2020;182,1077-1092.

Pecetta S et al. The trillion dollar vaccine gap. Science Translational Medicine.
2022; 14, eabn4342.

DiMasi JA et al. Development Times and Approval Success Rates for Drugs to Treat
Infectious Diseases. Clinical Pharmacology & Therapeutics. 2020; 107, 324-332.

Hanney SR et al. From COVID-19 research to vaccine application: Why might it
take 17 months not 17 years and what are the wider lessons? Health Research
Policy and Systems. 2020; 18, 61.

UNICEF. COVID-19 Vaccine Market Dashboard. Available at: www.unicef.org/
supply/covid-19-vaccine-market-dashboard [Accessed 10 June 2022].

World Health Organization. WHO Coronavirus (COVID-19) Dashboard. Geneva:
World Health Organization. Available at: https://covid19.who.int [Accessed 10
June 2022].

Excler JL et al. Nature Medicine. 2021; 27, 591-600.

Saville M et al. Delivering Pandemic Vaccines in 100 Days - What Will It Take?
New England Journal of Medicine. 2022.

Wellcome Trust. Covid-19 vaccines: The factors that enabled unprecedented
timelines for clinical development and regulatory authorisation. Available at:
https://wellcome.org/reports/covid-19-vaccines-factors-enabled-unprecedented-
timelines-clinical-development [Accessed 10 June 2022].

COVID-19 Excess Mortality Collaborators. Estimating excess mortality due to
the COVID-19 pandemic: A systematic analysis of COVID-19-related mortality,
2020-21. The Lancet. 2022; 399, 1513-1536.

Ozili PK, Arun T. Spillover of COVID-19: Impact on the global economy. SSRN.
2020. Available at: https://ssrn.com/abstract=3562570 [Accessed 10 June 2022].

Ozili PK, Arun T. Spillover of COVID-19: Impact on the global economy. SSRN.
2020. Available at: https://ssrn.com/abstract=3562570 [Accessed 10 June 2022].

dlalall j_lgh.lu.ﬂ JIailll (jo @ayaa dran



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Sheek-Hussein M et al. Disaster management of the psychological impact of the
COVID-19 pandemic. International Journal of Emergency Medicine. 2021; 14, 19.

Dye TLD et al. Multilevel analaysis of personal, non-medical COVID-19-related
impact worldwide. Annals of Epidemiology. 2020; 52, 116.

Knowledge Portal on Innovation and Access to Medicines. COVID-19 Vaccine R&D
Investments, 8 July 2021. Available at: knowledgeportalia.org/covid19-r-d-funding
[Accessed 13 June 2022].

CEPI. Our portfolio. Available at: https://cepi.net/research_dev/our-portfolio
[Accessed 10 June 2022].

Athey S et al. USC-Brookings Schaeffer Initiative for Health Policy - The economic
case for federal investment in COVID-19 vaccines and therapeutics remains
strong, 1 April 2022. Available at: www.brookings.edu/essay/the-economic-case-
for-federal-investment-in-covid-19-vaccines-and-therapeutics-remains-strong
[Accessed 10 June 2022].

World Bank. World Bank Support for Country Access to COVID-19 Vaccines. 2022.
Available at: www.worldbank.org/en/who-we-are/news/coronavirus-covid19/world-
bank-support-for-country-access-to-covid-19-vaccines [Accessed 10 June 2022].

Lane R. Sarah Gilbert: Carving a path towards a COVID-19 vaccine. The Lancet.
2020; 395, 1247.

Marinus R et al. Rolling Reviews During COVID-19: The European Union Experience
in a Global Context. Clinical Therapeutics. 2022; 44, 352-363.

Roberts L. How COVID is derailing the fight against HIV, TB and malaria. Nature.
2021; 597, 314.

Lassi ZS et al. The Impact of the COVID-19 Pandemic on Immunization Campaigns
and Programs: A Systematic Review. /nternational Journal of Environmental
Research and Public Health. 2021;18.

Roberts L. How COVID hurt the fight against other dangerous diseases. Nature.
2021; 592, 502-504.

McGoldrick M et al. How to accelerate the supply of vaccines to all populations
worldwide? Part [: Initial industry lessons learned and practical overarching
proposals leveraging the COVID-19 situation. Vaccine. 2022; 40, 1215-1222.

World Health Organization. Emergency Use Listing. Geneva: World Health
Organization; 2020. Available at: www.who.int/teams/regulation-prequalification/
eul/covid-19 [Accessed 10 June 2022].

Wang X et al. Chinese COVID-19 vaccines. 2021. Available at: www.knowledge
portalia.org/vaccines-china [Accessed 10 June 2022].

AstraZeneca. Serum Institute of India obtains emergency use authorisation in India
for AstraZeneca’s COVID-19 vaccine. 2021. Available at: www.astrazeneca.com/
media-centre/press-releases/2021/serum-institute-of-india-obtains-
emergency-use-authorisation-in-india-for-astrazenecas-covid-19-vaccine.html
[Accessed 10 June 2022].

ablalll pghi U.u Jlaill gn dang dran

32



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Liang F et al. Efficient Targeting and Activation of Antigen-Presenting Cells In
Vivo after Modified mMRNA Vaccine Administration in Rhesus Macaques. Molecular
Therapy. 2017; 25, 2635-2647.

Kariko K et al. Generating the optimal mRNA for therapy: HPLC purification
eliminates immune activation and improves translation of nucleoside-modified,
protein-encoding mMRNA. Nucleic Acids Research. 2011; 39, e142.

Kariko K et al. Suppression of RNA recognition by Toll-like receptors: The
impact of nucleoside modification and the evolutionary origin of RNA. Immunity.
2005; 23,165-175.

Barouch DH et al. Characterization of humoral and cellular immune responses
elicited by a recombinant adenovirus serotype 26 HIV-1 Env vaccine in healthy
adults (IPCAVD 001). Journal of Infectious Diseases. 2013; 207, 248-256.

Milligan ID et al. Safety and Immunogenicity of Novel Adenovirus Type 26- and
Modified Vaccinia Ankara-Vectored Ebola Vaccines: A Randomized Clinical Trial.
JAMA. 2016; 315, 1610-1623.

Pollard AJ et al. Safety and immunogenicity of a two-dose heterologous Ad26.
ZEBOV and MVA-BN-Filo Ebola vaccine regimen in adults in Europe (EBOVAC2):
A randomised, observer-blind, participant-blind, placebo-controlled, phase 2
trial. Lancet Infectious Diseases. 2021; 21, 493-506.

Henao-Restrepo AM et al. Efficacy and effectiveness of an rVSV-vectored vaccine
in preventing Ebola virus disease: Final results from the Guinea ring vaccination,
open-label, cluster-randomised trial (Ebola Ca Suffit!). The Lancet. 2017; 389,
505-518.

He VY, Jiang S. Vaccine design for severe acute respiratory syndrome coronavirus.
Viral Immunology. 2005; 18, 327-332.

Cho H et al. Development of Middle East Respiratory Syndrome Coronavirus
vaccines - advances and challenges. Human Vaccines & Immunotherapeutics.
2018; 14, 304-313.

Saville M et al. Delivering Pandemic Vaccines in 100 Days - What Will It Take?
New England Journal of Medicine. 2022.

McKinsey & Company. Fast-forward: Will the speed of COVID-19 vaccine develop-
ment reset industry norms? 13 May 2021. Available at: www.mckinsey.com/
industries/life-sciences/our-insights/fast-forward-will-the-speed-of-covid-19-
vaccine-development-reset-industry-norms [Accessed 10 June 2022].

Excler JL et al. Nature Medicine. 2021; 27, 591-600.

Andrews N et al. Covid-19 Vaccine Effectiveness against the Omicron (B.1.1.529)
Variant. New England Journal of Medicine. 2022; 386, 1532-1546.

Gagne M et al. mMRNA-1273 or mRNA-Omicron boost in vaccinated macaques
elicits similar B cell expansion, neutralizing responses, and protection from
Omicron. Cell. 2022;185(9), 1556-1571.

Baden LR et al. Efficacy and Safety of the mRNA-1273 SARS-CoV-2 Vaccine.
New England Journal of Medicine. 2021, 384, 403-416.

3 3 abldall pghi La jlaill go a1 didn



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Institute for Health Metrics and Evaluation. COVID-19 Projections. Vaccine
coverage, 2022. Available at: https://covidl9.healthdata.org/global?view=
vaccinations&tab=trend [Accessed 10 June 2022].

Athey S et al. USC-Brookings Schaeffer Initiative for Health Policy - The economic
case for federal investment in COVID-19 vaccines and therapeutics remains
strong. 2022. Available at: www.brookings.edu/essay/the-economic-case-for-
federal-investment-in-covid-19-vaccines-and-therapeutics-remains-strong
[Accessed 10 June 2022].

World Health Organization. Achieving 70% COVID-19 Immunization Coverage
by Mid-2022. Statement of the Independent Allocation Vaccines Group
(IAVG) of COVAX. Geneva: World Health Organization; 2021. Available at:
https://www.who.int/news/item/23-12-2021-achieving-70-covid-19-immunization-
coverage-by-mid-2022 [Accessed 12 July 2022].

Hotez PJ et al. Global public health security and justice for vaccines and
therapeutics in the COVID-19 pandemic. eClinicalMedicine. 2021; 39, 101053.

Ritchie H et al. Coronavirus Pandemic (COVID-19). Our World in Data, 2020.
Ritchie H et al. Coronavirus Pandemic (COVID-19). Our World in Data, 2020.

World Health Organization. WHO SAGE values framework for the allocation
and prioritization of COVID-19 vaccination. Geneva: World Health Organization,
14 September 2020.

World Health Organization. Achieving 70% COVID-19 Immunization Coverage
by Mid-2022. Statement of the Independent Allocation Vaccines Group
(IAVG) of COVAX. Geneva: World Health Organization; 2021. Available at:
https://www.who.int/news/item/23-12-2021-achieving-70-covid-19-immunization-
coverage-by-mid-2022 [Accessed 12 July 2022].

Gavi. COVAX. Geneva: Gavi, 2022 [cited 14 April 2022]. Available at: www.gavi.org/
covax-facility [Accessed 10 June 2022].

Braverman P et al. What is Health Equity? And What Difference Does A Definition
Make? Princeton, NJ, Robert Wood Johnson Foundation, 2017.

Hotez PJ et al. Global public health security and justice for vaccines and
therapeutics in the COVID-19 pandemic. eClinicalMedicine. 2021; 39, 101053.

Braverman P et al. What is Health Equity? And What Difference Does A Definition
Make? Princeton, NJ, Robert Wood Johnson Foundation, 2017.

Harman S et al. Global vaccine equity demands reparative justice - not charity.
BMJ Global Health. 2021; 6(6).

Jecker NS. Global sharing of COVID-19 vaccines: A duty of justice, not charity.
Developing World Bioethics. 2022; 1-10.

Gupta A. COVAX can still end COVID-19 vaccine apartheid. Nature Human
Behaviour. 2022; 6, 175.

Yamey G et al. It is not too late to achieve global covid-19 vaccine equity. BMJ.
2022; 376, e070650.

dabldall pghi U.I:I Jlailll (o @agaa dran

34



63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

PLOS Medicine Editors. Vaccine equity: A fundamental imperative in the fight
against COVID-19. PLOS Medicine 2022;19(2), e1003948.

So AD, Woo J. Achieving path-dependent equity for global COVID-19 vaccine
allocation. Med. 2021; 2(4), 373-377.

Cocks T. South Africa’s Aspen COVID-19 vaccine plant risks closure after no orders,
executive says. Reuters, 1 May 2022. Available at: https://www.reuters.com/
business/healthcare-pharmaceuticals/safricas-aspen-covid-19-vaccine-plant-
risks-closure-after-no-orders-executive-2022-05-01/#:~text=JOHANNESBURG%2C
%20May%201%20(Reuters),company%20executive%20said%20o0n%20Saturday
[Accessed 12 July 2022].

Berkley S. Ending the covid-19 pandemic means helping countries to catch-up
with vaccination, not giving up. BMJ. 2022; 376, 0786.

Africa Centres for Disease Control and Prevention. Report of the High-Level
Ministerial Meeting: Partnerships to Accelerate COVID-19 Vaccination in Africa.
Addis Ababa. 2022. Available at: https://africacdc.org/download/report-
of-the-high-level-ministerial-meeting-partnerships-to-accelerate-covid-19-
vaccination-in-africa [Accessed 12 July 2022].

Africa Centres for Disease Control and Prevention. Report of the High-Level
Ministerial Meeting: Partnerships to Accelerate COVID-19 Vaccination in Africa.
Addis Ababa. 2022. Available at: https://africacdc.org/download/report-
of-the-high-level-ministerial-meeting-partnerships-to-accelerate-covid-19-
vaccination-in-africa [Accessed 12 July 2022].

United Nations Development Programme. Equity Dashboard. Available at:
https://data.undp.org/vaccine-equity/explore-data [Accessed 10 June 2022]7.

United Nations Development Programme. Global Dashboard for Vaccine
Equity, 2022. Available from: https://data.undp.org/vaccine-equity [Accessed
10 June 2022].

United Nations Development Programme. Global Dashboard for Vaccine
Equity, 2022. Available from: https://data.undp.org/vaccine-equity [Accessed
10 June 2022].

Kakule B et al. At the last mile: COVID-19 vaccines in DRC. Care. 2022. Available
at: https://careevaluations.org/wp-content/uploads/COVID-19-vaccines-in-
Democratic-Republic-of-the-Congo-April-2022.pdf [Accessed 12 July 2022].

Yamey G et al. It is not too late to achieve global covid-19 vaccine equity. BMJ.
2022; 376, e070650.

PLOS Medicine Editors. Vaccine equity: A fundamental imperative in the fight
against COVID-19. PLOS Medicine 2022;19(2), e1003948.

Privor-Dumm LA et al. A global agenda for older adult immunization in the
COVID-19 era: A roadmap for action. Vaccine. 2021; 39(37), 5240-5250.

Peacocke EF et al. Global access to COVID-19 vaccines: A scoping review of
factors that may influence equitable access for low and middle-income countries.
BMJ Open. 2021; 11(9), e049505.

3 5 abldall pghi La jlaill go a1 didn



77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

So AD, Woo J. Achieving path-dependent equity for global COVID-19 vaccine
allocation. Med 2021; 2(4), 373-377.

World Health Organization. Fair allocation mechanism for COVID-19 vaccines
through the COVAX facility. Geneva: World Health Organization; 2020. Available at:
https://www.who.int/publications/m/item/fair-allocation-mechanism-for-covid-19-
vaccines-through-the-covax-facility [Accessed 12 July 2022].

Hall S et al. 'None are safe until all are safe: COVID-19 vaccine rollout in low-
and middle-income countries. McKinsey & Company, April 2021. Available at:
https://www.mckinsey.com/industries/healthcare-systems-and-services/
our-insights/none-are-safe-until-all-are-safe-covid-19-vaccine-rollout-in-low-
and-middle-income-countries [Accessed 12 July 2022].

Griffin R. Pfizer CEO says lower-income countries didn’t order vaccines.
Bloomberg, 7 May 2021. Available at: https://www.bloomberg.com/news/articles/
2021-05-07/pfizer-ceo-says-lower-income-countries-didn-t-order-vaccines
[Accessed 12 July 2022].

Swaminathan S et al. Reboot biomedical R&D in the global public interest.
Nature. 2022; 602, 207-210.

Jecker NS et al. Towards a new model of global health justice: the case of COVID-19
vaccines. Journal of Medical Ethics. 2022.

Jecker NS et al. Towards a new model of global health justice: the case of COVID-19
vaccines. Journal of Medical Ethics. 2022.

Jecker NS et al. Towards a new model of global health justice: the case of COVID-19
vaccines. Journal of Medical Ethics. 2022.

World Health Organization. Moving forward on goal to boost local
pharmaceutical production, WHO establishes global biomanufacturing
training hub in Republic of Korea. Geneva: World Health Organization; 2022.
Available at: https:;//www.who.int/news/item/23-02-2022-moving-forward-on-
goal-to-boost-local-pharmaceutical-production-who-establishes-global-
biomanufacturing-training-hub-in-republic-of-korea#:~:text=The%20World%20
Health%200Organization%20(WHO,monoclonal%20antibodies%20and%20
cancer%20treatments [Accessed 12 July 2022].

Katz IT et al. From Vaccine Nationalism to Vaccine Equity - Finding a Path
Forward. New England Journal of Medicine. 2021; 384(14), 1281-1283.

Matz KM et al. Ebola vaccine trials: Progress in vaccine safety and
immunogenicity. Expert Review of Vaccines. 2019; 18(12), 1229-1242.

Matz KM et al. Ebola vaccine trials: Progress in vaccine safety and
immunogenicity. Expert Review of Vaccines. 2019;18(12), 1229-1242.

Suder E et al. The vesicular stomatitis virus-based Ebola virus vaccine: From concept
to clinical trials. Human Vaccines & Immunotherapeutics. 2018; 14(9), 2107-2113.

abldll pghi a jlaiil go i dias 3 6



90.

91

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

Ishola D et al. EBL3001 Study Group. Safety and long-term immunogenicity of the
two-dose heterologous Ad26.ZEBOV and MVA-BN-Filo Ebola vaccine regimen
in adults in Sierra Leone: A combined open-label, non-randomised stage 1, and
a randomised, double-blind, controlled stage 2 trial. Lancet Infectious Diseases.
2022; 22(1), 97-109.

Lancet Commission on COVID-19 Vaccines and Therapeutics Task Force
Members. Operation Warp Speed: Implications for global vaccine security. Lancet
Global Health. 2021; 9(7), e1017-e1021.

Hogan MJ, Pardi N. mRNA Vaccines in the COVID-19 Pandemic and Beyond.
Annual Review of Medicine. 2022; 73,17-39.

Jacob-Dolan C, Barouch DH. COVID-19 Vaccines: Adenoviral Vectors. Annual
Review of Medicine. 2022; 73, 41-54.

Hotez PJ, Bottazzi ME. Whole Inactivated Virus and Protein-Based COVID-19
Vaccines. Annual Review of Medicine. 2022; 73, 55-64.

Hotez PJ et al. Global public health security and justice for vaccines and
therapeutics in the COVID-19 pandemic. eClinicalMedicine. 2021; 39, 101053.

European Centre for Disease Prevention and Control. WHO/ECDC: Nearly half
a million lives saved by COVID-19 vaccination in less than a year. 25 November
2021. Available at: www.ecdc.europa.eu/en/news-events/who-ecdc-nearly-half-
million-lives-saved-covid-19-vaccination [Accessed 10 June 2022].

Hotez PJ. COVID-19 Vaccines: The Imperfect Instruments of Vaccine Diplomacy.
Journal of Travel Medicine. 2022; taacO63.

Hotez PJ et al. Incorporating appropriate technology into North American schools
of public health. Pan American Journal of Public Health. 2006; 19(2), 118-123.

Hotez PJ, Bottazzi ME. Whole Inactivated Virus and Protein-Based COVID-19
Vaccines. Annual Review of Medicine. 2022; 73, 55-64.

CEPI. 321 vaccine candidates against COVID-19 now in development. 4 September
2020. Available at: https://cepi.net/news_cepi/321-vaccine-candidates-against-
covid-19-now-in-development [Accessed 10 June 2022].

Sharun K, Dhama K. India’s role in COVID-19 vaccine diplomacy. Journal of Travel
Medicine. 2021; 28(7), taab064.

Hotez PJ, Narayan KMV. Restoring Vaccine Diplomacy. JAMA. 2021, 325(23),
2337-2338.

Kansteiner F. Aspen Pharmacare, pursuing J&J vaccine license, aims to shore up
local capacity and quash shot inequality in Africa. Fierce Pharma, 3 December
2021. Available at: www.fiercepharma.com/manufacturing/j-j-covid-19-partner-
aspen-pharmacare-eyes-looks-to-shore-up-local-capacity-and-guash
[Accessed 10 June 2022].

World Health Organization. WHO announces first technology recipients of
mMRNA vaccine hub with strong support from African and European partners.
World Health Organization; 18 February 2022. Available at: www.who.int/news/

3 7 abldall pghi La jlaill go a1 didn



item/18-02-2022-who-announces-first-technology-recipients-of-mrna-vaccine-
hub-with-strong-support-from-african-and-european-partners [Accessed 10
June 2022].

105. African Union. Partnerships for African Vaccine Manufacturing (PAVM)
Framework for Action. 2022. Available at: https://africacdc.org/download/
partnerships-for-african-vaccine-manufacturing-pavm-framework-for-action
[Accessed 10 June 2022].

106. Ravelo JL. WHO announces new biomanufacturing training hub in South
Korea. Devex. 23 February 2022. Available at: www.devex.com/news/who-
announces-new-biomanufacturing-training-hub-in-south-korea-102740
[Accessed 13 June 2022].

107. Hotez PJ. COVID-19 Vaccines: The Imperfect Instruments of Vaccine Diplomacy.
Journal of Travel Medicine. 2022; taacO63.

108. Hotez PJ, Narayan KMV. Restoring Vaccine Diplomacy. JAMA. 2021; 325(23),
2337-2338.

109. Hotez PJ. The antiscience movement is escalating, going global and killing thousands.
Scientific American, 29 March 2021, Available at: www.scientificamerican.com/
article/the-antiscience-movement-is-escalating-going-global-and-killing-
thousands [Accessed 10 June 2022].

110. Davis TP Jr, et al. Behavioural Determinants of COVID-19-Vaccine Acceptance
in Rural Areas of Six Lower- and Middle-Income Countries. Vaccines. 2022;
10(2); 214.

. Hotez PJ. Anti-science kills: From Soviet embrace of pseudoscience to accelerated
attacks on US biomedicine. PLOS Biology. 2021, 19(1), e3001068.

112.  Hotez PJ. The antiscience movement is escalating, going global and killing thousands.
Scientific American, 29 March 2021, Available at: www.scientificamerican.com/
article/the-antiscience-movement-is-escalating-going-global-and-killing-
thousands [Accessed 10 June 2022].

3. Adam D. The pandemic’s true death toll: Millions more than official counts. Nature.
2022; 601(7893), 312-315.

1M4. The Global Partnership for Financial Inclusion. G20 Rome Leaders’ Declaration,
18 November 2021, Available at: www.gpfi.org/news/g20-rome-leaders-
declaration-0 [Accessed 10 June 2022].

abldll pghi a jlaiil go i dias 3 8



Uing Gilaul clapi
O

Ministry of Public Health 7%

State of Qatar » )_hd d__lgs

i aslella_=nll 3yl sﬁ
=

dalsl] donall Byl 4268 G el lital Be “ias” Ly

b il ©
A2 AS PETARE J— eathna
INTERNAT]ONAL e W e 1h5d w g o, b9hc

Member of Qatar Foundation

TG T il K Y
HAMAD BIN KHALIFA UNIVERSITY M ‘ 3-o0
dollulll Lulyall ails s Hamad Medlcal Corporatlon

College of Islamic Studie Hamad | weatrn - eoucan

V/(‘»\) International O’NEILL
\y V Vaccine FOR NATIONAL &
\{\\i«“’ﬁ‘gl/ Institute INSTIm GLOBAL HEALTH LAW

GEORGETOWN LAW

L
[ ]
/ ) F) ha daols I hl16)30u
/ - - < — "" QATAR UNIVERSI'I:Y \ \) SIdraMedlClne

39

augll dununll dylcy)l Auuwgo
PRIMARY HEALTH CARE CORPORATION

L oll aialll — .
apllg gyl b
Supreme Committee ‘ the m]
for Delivery & Legacy ¢

. THE UNIVERSITY
of EDINBURGH

THE UNIVERSITY | susher
of EDINBURGH institute

v@\' World Health

Weill Cornell \ Y
Medicine-Qatar &Y Organization

ablalll j_lgh.lu.u Jlail gn dana aran



ISBN 978-1-91-399124-1

97781913 991241“ >

www.wish.org.qa



