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Spike protein
material removed COVID-19 virus
. spike protein
- produced by
N\ cells and purified
COVID-19 virus Q, =
Material inserted > Q Q
into bacteria, v .
yeast or animal cells Q

Spike prote n
(protein subunit)
is combined with Protein subunit
substances to boost formulated
immune response

@ @ Immunity

COVID-19 virus 4
spike protein
created in a
muscle cell

Antibodies

@

Spike proteins are recognized If you're infected with the
by the immune system, COVID-19 virus, antibodies bind
which produces specific antibodies to virus & stop it from replicating

against the COVID-19 virus

1ON FOR MEDIC EDUCATION AND RESEARCH. ALL RIGHTS BESEAVE

ﬁ)\sj.\:\mcmdm ‘9@.«42\:@5@4}3 :(1—\) J<ad)

10



Sinopharma Side Effects aligiu 7l duilal) (aley o

g Lalall BV STy el Al IS ¢ 2 Ll dalall Ayl Colaill aaea
iy ccDlmaall 3 VT e Ll e %10 le lisin Zlal dalall laall g
Gl Mgas d5lie ¢l Gabe¥) e plisie W cylad 8 Slaal e %A
Ji BV e cilS sppeddl) o cluhall @p<Sg L[FY] Osaisa 2T suisn 2B dually
G By adjead i W e (e %8 M Cus (Ll Bl Cal gl e gud
%Y sy i aly AN 03 e b F W Culan 8 cpSliall e el %YY &l s
& SOl e %Yo gl Bl Gsmiss T smiss F st A Slad) (e
W daalls %9 lgan 4)ke ¢ aall dlaY) (o ) 5uldy aylisi alall Lyl )lal)
LYV Ggmign T (guion

Jie aagl) Sleall & JSLie lgalss ol O3l 5 alisin s e o) odiald)
Ioald Cpuign 3 Cpmign Z 8 Al e %1€ s of con (A cJleals o lly ol
GV asll Al daslall SEY) Ob ligie olan A GSlaa) dulle sl L oLl oo
Rl W A e Sl chagiall g J[YA] depa IS 2 Gnegd Cpaiudg Gl and el
By Jaib laaly Lagy dadll 3 aiew L Baley candaill (e Cpag ) as 2 duils BT e
3l Gpaign’ FE ylad b GiSlaa) Gl cOliaall aYTy glaally caail) bl il
I¥A] i aaly sl canlly Olial) Gabel (e lgile Lot clanagiall (3 Cpass Baal "Opuaisa

Pfizer Vaccine 3l 7l .v.£.1.Y.)

production and action of Pfizer  jldg 7 1& Jec 4] 5z 42 o
2R W Jas AT 5 7 ) AuisS iag (V) JSA) e

W i e WS ) 4- 28580 slimall g 3l = (b aslial) shaall il G

slalal) Lghyas aihs 8ale o A (e (V) JSAD LS Jlady Osale 2 Jlussal

Ciliacen Lebant Ally ¢ aanslSlls bina’ 5 (530" Oleaall () psill manll pudl

A aleny Lo caniionall Uig oS (g s paldd) (g yll &8sl Balal) Jasas Lduaa dgils

Le0] andeld (e aally ug s WLV e

11



@ mRNA with instructions @ @

for making the spike protein
is developed in a lab

= mRNA enters
Spike protein \ the cell
é
COVID-19 virus mRNA vaccine Human cell
COVID-19 virus spike
protein created Antibodies =» ® Immunlly
COVID-19 virus Spike proteins are recognized u're infected with the
spike protein by the immune system, COVI -19 virus, antibodies bind
which produces specific antibodies 1o virus & stop it from replicating

against the COVID-19 virus
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Spike protein
genetic material
extracted >
COVID-19 virus

Genetic material e
inserted into inactive o
(harmiess) virus

Unrelated, harmless Viral vector vaccine Human cell
(vector) virus

Harmless virus
enters cell

@ COVID-19 virus spike @

protein created Antibodies —» @ Immunity

)

COVID-18 virus Spike proteins are recognized If you're infected with the
spike protein by the immune system, COVID-19 virus, antibedies bind
which produces s ific antibodies to virus & stop it from replicating
against the COVID-19 virus

& MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED

Sjliiaad ~ & o A1 5 2 Wl 20 g 3(A-Y) Sl

13



= |
A Jual
Slall aan g o sl
Collection Patient and

Sample ‘J"




Patients and Sample Collection c.lisll xaag )yl .Y
Sample Collection iluall xas. ). ¥
UgysS il Giane alidl e dul Classdll 5 Gl ces L) ciluhall (s
(Y4-Covid) L)< ugpts ombas s o il Gulaas 160S slsw Hlee¥) Calide (10
L Y mes @ dua YOVVNVYYA DYV Vo g5l (DA Glill aen 5 S
Oe die €0 5 JUkY)s ddladl) adiwe (e die V0 5 alall cadadll dlguall Ade (e
g o Al Closled) pea @ 2y Claalall e e dallally Zaglal claball
opadlall eyl

oanall aul )

anall jee LY

oanall (uis LY

cWlll gsi .8

&l s s Lo

di e Clas OIS da 1

Y o alal Galel ale Cuyela Ja LY

Available Vaccines in al Diwaniyah City it calalll Y.y

& _ Pfizer ;3 ~7 & s Lot claldlll G an Gilagles (e dren 3 b DA (e

Jan(ygwigadil gwiga C‘Lajj AstraZenecalluwiul ~ &l 3 Sinopharm g

14






Gl AN it eeeriaaereaareenerensrennsrrnnnns Y Jeadl)

Method of Vaccines Administration Clallll ¢lac) 42:)l LY. Y

DI e ale) Ladlly (Cpeadl)islesl) 5sn (3 eV anslsY agd e e o auedal)
a3 pealls deliad) Tan Gsiesn IS o # 1 32L Gug ulall dgalsal darada) dubal
R il Aol Galadl) e JoV) desall BB e Lagy Y) das JY) dejal) 3
A dlaal) 8 addine dtis e 2l 3 pg ALK Aledl) ) - Gl Jead o) jee 4 n
QRRS iiad ) e piad Alaall s3a (Y Jg¥) cuad) il aad ellyg i€l o)
Y pagaia grage gl (oS by mupm Yy ek Gl JSiae JS8 auall Sl agis
doger x5 b LA Aliaell e SE Gl daally Ll Baad Aails abel  qa
Jan o585 (receptors) ciliive Ao Al diasl) clgial ga aaVy GG Cudll Ll ddads
(e Ll LA Lglaall) 22all ) ~ WGl
Z Wl clac] 8 Loy gty cilghad llia_

Uaugs (Ao (e Rl Canas GIS)Aglall daidl) aikaty st 5 Al A gual 3255 L)

Alcohol swab

minute Y sadd i LY

BD 0.5ML sy 2l ¥

" gl Al Abaall i g Algaa¥) e Bl s L€

Slalall) ags Ayl €Y

B b ) (e lalalll Jaial Aals il i s Ainidie s 8 U ysS 7 B L
ball dspall o3 (oS bl dumyra yeg dial (S8 huall cind Ve Ga BB s

Oo Slaldll) Jis danpla (sS5 ISanlial 5) a)lh Las sl 58 IS 1N ~Lalll g5 o 80300
5ol ) oli) i 5 Ul dege als Gytica b il aiay S che 4lys ) 4l
L ) b 4uasy Gl daia (8 AaSleall

Statistical Analysis LVl Jidaill .o.Y
astell Gilas¥) ajall maliz 5 Vo) o QY malin aladialy ddlal) duhal &b culls
el Cua . (Statistical Package For Social Analysis (Y4 diall  duhl

ilas) diide (Pvalue «,v0 ) ge LSV Lllasy)

16



- |

|~

SREN Juadl)

4280 g il

Results and Discussion

iy




Results and Discussion da3lia|g giliil). v

Results gzl .\ .Y

Demographical Study (uSidal) (ulialy jles) .V .Y Y

IO O zehE aajlec) cuilSy Ug)sS el ana etV VY Al dudyall il
el o) Adlal Zuhall Cipgla) LS L (V-F) Jpand) b LS Aiw TouEY ee Jae Ao
OS5 Al gl sdag /€7 5o Aus culS Lty /08 Aaiy YIS Gieand)
egd A Guasil €1 LD L Gla LD 138 ey (P> 4.0 0) Liliaal daaly
(1Y) ISl LS gy

ligsS lalaly (pinanall jlac) Jasgia 5 (530 s (Y=Y) Jsaal

25l [ janll ailasl
o —Yo olee Y (s2a
Y.ty Dlae Y Jaigic
q.vY Slbzall il
WY @bl Uadl)
P=0.317
WSy m L)

56(46%)

U sS clalily cpivaaall GLYY) g ) gSM) dus dags :(V - ) J<d)

17



Types of Vaccines and Their Uses lgaladin) duuiy clalall) glsil. Y. Ny

e b Laall JShally clidied 8 sl clalalll o) Lilall duhall ol ekl
gty LA )5l Uy (piiand) dows cul€ 5 Suniliial 5 alisie 5 )0l e dalsal)

(YY) ISl LS T Ay il 5 /0 Y Aoy
O Lty Uigys€ gty s Gulian 193S Gianall e (1Y 0)N4 () polial) iy WS

(F-T) ISl 8 LS e galian e Cpiasall (g JAO

1(1%)

16 (13%)

o

P =0.007

B asd s

H S ) )

106 (36%) |

Lig oS Claldl (e g9 JS aladind dud gdags :(Y- 1) Jsid)

P =0.003

B Onlbas H Onbae

19 (15%)

109 (85%)

Crianal) GalAa) ¢ UigysS Gugph Cblal) dai gy 1(¥-F) Jsa

18



Side Effects of COVID-19 Vaccines clalill 4uilall (alel) . ¥.) . ¥

Al Lols pabel g0 Oilay eyl e (£9)) el IS L dull) il s
(E7) sl 3 LS abel (of agad el ol 7 42450a Ll W lalalll e J5Y) e sal
fows gy WSl 231 aas 5008 oas e Osila Oimnal) e/ TY Lang AT cails 0
SIS TN ST ) i SIS paal) dilaie B o) e Osilan Cuianall (g (£71)) 808
Pla [ (eny dealiall ollf Jsas Jaidis a1 duila pabel (e il Cpianall o 701
On AN 5780 o Aahyall sda cjelal WS (0-F) JSal 8 LS gl e Bund cang
o IVY 5 /e L lalall) 330 vie Lwila pabel (e Ggila Jgill Gle GLY) 5 S

C(YT) doaadl 8 LS (e el gale ek ol agia il

ceiad) cwn Glalill dlal) Gale) dud (Y-v) Js&

Luils pale) Ol Y | Luils palel agudl
P value owlia)
% danl) % aalf
v A (%1 Y) A (%AA) o4 &y
vova ) (0%) Y (%"ko) oYy JJSAJ“
K 'Y Y ASY asl)

P =0.0002

B Al ) e) agadl
B Al (a) o) agadl Gl

CSidial) (o Gl Al (ale¥) A pdag :(¢—1) S

19



ASBUAY 9 il Il Juadl)

70%
63%
61%
60%
50%
40%
30%
30%
21%
17% 6% 20%
10%
0%
dihia B ol glua SElMa g Al g dsad Qb Laa Byl aa
sl Jualia Jualia
[ clalill 30 sy Al pal e |

Clalall) 350 any dilad) (o) gy 1(e— 1) JS&

Compared Side Effects of dsiiiual) cilalill duilal) (a)e¥) 4ijlia . £.). ¥
COVID-19 Vaccines

(V) Al can e b 5l Z Bl Guieandll paladl) qilel o (Y-Y) Jeaadl oy
Ly dealeadl ally dsad o Gsilay pgie AT Las il (£07) pall dabaie i Al
ol dibaie 8 Al e Gsilan ((79€) aelel o G p gt Z Uil Cpiasal) alasY)
& oabe) Bage a Sla agiall YO Liaag (s (A dualadd) dlly Jgas e silan agia 188
aaly Gt Al Auhall e HAT Cals e Jealeall dlly plaay es Jie gl Gt

20



Clalill duslal) Galey) 4ijle mdags : (F-F) Joss

Pvalue [ \Suijjiu) el | aldsiw W 2l &
dadlad) aley)
Yo 3axd) Yo 3axd) Yo 3axd)
AR (% + 4 ) (%1 4)¥ (%) )V & laa
R (%~)~ (%\Y,é)" (%\V)\/\ PXVEV-RIEN
v EVY ) &laa
(%) (%Y o) Goryyry | F g
dualial)
v.rYYo  ally Jgad
(%) (%t )V (%Y a)r. ks
Jualiall
oty (%o+) (%od €)1 0 (Yoo 1)ed ORal) dihia ol
VoY (%o+): (VY,0)¥ (YoV + )V ¢ dudha e

Discussion 4.:alial). ¥. v

o s Lgalana cduils BT 3 i of oSa AT B @ Jhe e ) 4-adsS cilall
BT el o3 e (555 o Sas ol Ay (gt b lgads £l (g0 Jg 3 Adacssie
2y [£0Jpmmd) il i e @l oty LS 2] Ak ff gphad ST duils
A Al ehal el e 1385 Bla Calsa (4l e RSN mpal haindy cilalall)
skl B6 e ddaogidly 4608l C zalE ) Aalad) JEY1 ey Gigas il ey
) B e i Cus Al Gola Jelill avall el Ll Sleadl of ) @y (ghas
conpsil)l S8 Jal e all Hlha dan gy (el e Lo lial) AN (e wall (pSal
[£7]

dopal) el Jio cAlacgially Aol Cn moli dusls BT Gigas o) dpladl cluall cay
=Ll Sleall of Lo Jo cildle gb Gl et Vs oanl el Bl QYT
Aol diny (Lo liad)l LlanY) Jass il Balall) demiceall aaaaillg o Bl Cuaioy acall
[£V,67] bl daay ae lgasti Ml (e daslall HBY) 038 Jo 3 Le Baley . (ag

21




ASALY g il G Jadll

[Seiliad W gl dlmigy [ )5l # B e Jpemal) e legud SSY) L) pabe¥)
Upnia algad Wy (o2l Bpuaaly 52al) Aanigia” LgisSo LigyeS (ugouil (paliaal) 3)5iu]
LEA] AUyl e sSall il Aelall daal) aise e lalaie) ()l

slasl b ol Hondll ol algaYly Z L pasl) OIS B ol pedl) & e dulle Jaasis
[£A] Al Ly & mealy 58 WS glaally Cisaas auall

peal Cipgls cliiign /)3l F 8 Aals (B il (e G b Adg) ol ekl (Sl
el donal) Aliall Cilatiag dusl) ANy cagil Buad Dawlas b i Jab 39
parkil) 2ey JBY) e Ay V0 sad A e palalal) aes ddhe "MHRA' saaidll
LK) 3l daalay lall 4IS alse pudy (Aild) Zuslall (e AiLaYly L5yl
oadn AT cails (e [£9] plly oLl gl Ldelly caall il aa L)) Jlas) )
Clalil Jalh & YY) 26S lgeal ) Galad) o ) Laad daall Gl
Ala¥l e 13 lle Clsie agaleal i (MRNA) Jloall ol (g5l (aenl)
slalal) (mns 3lasg . Abifisall Lasyg ddlall clygaiall aa Allad (3585 o Jating () Baliaal
[o0] Gla) (o il W dals cllia el Loy diingll deliall audd Allall 028 e

(il Lgh dplud)l luball 5 liuh 8 baass & 3l 2l dalall BV agb JaY
sl 8o ag— el Sleall Apladll gl asi Vol (Rl S Levie sy Lo pnild
B A Y sag Al iy A Cupll gl o o asagll —4n Lalal) 4Ll
S B S pall (g5inn o pabely il lSe b lal) o el BT
ol Bgs 233 1 [0)] S ol Sleall sy Llsia) as o o anll 5l oY)
8aliaall sl ) ALl LA Cuyig Jassiss e Jany 3) ¢ ST dayyy S5 ax<ly
A Dl (8 dleall s (2555 cAaliiiall Gilaagll a8 aelas Al 45U LAl
G’ i ol el Baal aual) (3 Jiad o oSy Al (Al 250 58I DA 05
o e o Jal Al sde - JB 8 bke JA) 4 Ayl UDS il
O Aadad Guali LilSy sabiaal) lua) sl @lld (e Lgaiad 3] (35 g LAY hass
e 3 @l salad) alual) @lliy CJsaall e Guglll e Cusy Ja) e A<l
Oepadl 2l il Sy o eliad) Sleall e i iy Blas sl oSly cduaal)
Ball A 4igalse dal 0o ) 4=285S (e cuew @ layadl) Jalad) ga5 (Y—isS Gola
oda J<a ropfalll ol Jgng [0F,00]asll 58030 WA e ) 13a adiny )
iz 13y oGlbal Gl I, lSe & A5 g8 thaelid) 55030 ale il Lo LDIAL)

22



0 Y ) 13l AL (gAY LAY sda S ebal dhy e cad saliadl alea)
G Aaby by Bleally elidl Slgall fid sad ALl sypall e Baliadll aluad)
oPlaiy @9 B [OV]omals ehd culs o 2 38 oy Lgiebih Jd ca i) e Bage
1A pee Liadd £5 0 53sale a0 lie 3 A5L) DAY Baliadll aleal) s
Osiall) lEy cpualill 558 Jae o Aifide sl 3 i) o3 il (lyage o 3
G el VA28 o< page e cpilaial) AU A Lgaiey S dleadl g el
92l (pdl) a1 o Lo Jgamg 2t Gl aag ¢Rllae (o yall pgueay ol ol GllSY lgaia
el e Tl el ciligivns pgal OIS AS aall Beal i e Luils BT Gigaas
ey =3l 138 o (s Jsts oAbl LA e el ciligins agaal el (S5 5aliadl)
Jemdl Alans ) peally ey ol agild «(gsdl Bl Bolaiasd SLAY) 2¥30 (i3S cpm 8 4l )
e 2yl GalddY) e waall el Al ils [0 ¥]dashll (aall e Ligy6€ (g b ne
DS e Lo 58y coficrn oo il (53 14— 1Al (e Al deal) aay duslal) BV
oY 2l Gabe) e el 8 e L Wl desall @l o) Besyd Jois edasladall (e
e Bagine Aegene aual) S IV Aejall A des olgd auadl cla 1Y) Aol
Cumy (LAY o3a slael 53l a8~ LS~ Al dejall (G aay A3 BSIAN DA

[0¢] "y ddedl) LY Cigan die Juaily yiSly oyl celiall Sleald) Llatin) (5
WS Y cpaladl) G g ) duils BT Lgale iy 38 Al desall o) (g5 s
S 535 ) o SUE Chnasg ¢ ) depall Llsiad Jadlly g 8 el 2300 3,S)
Y odialll of adyy saliad) aluadl davial) ailaal) sda ) G [A50 WA] Jeas
=286 Glalall Ll HEU aape 90 b Galidl) (any pmden Cue Ll O segi
L) S L Gle! tlnyd Joiiy cdalal)l cilalany) (an ) dbl) cbild) i
)l (g8l Ll (o) Alaial) (165 Le Wley [TV sSAL &yl (gl clll (sal dpc i)
Gl o Blae JBl duils BT Gigans Gl LS wi ple Sy o) LS
el (saa paly elall Sleal) g fads S Al Ale SN 05 o oKar oSy
Sle @y Jug (ol JUS 6l 58 Al Dleld o) 155 Jsig cdaliall 1 -2 Cilalil
Voo Cmozabi Lo up saliadl aluad) (e s [za5] Jadll sam clalalll 228 ¢
Bde 5l duad apanl 38 13 coud) HLS B a8 1A ] Zling lae e Vov g Cheia
568 R 3 Bad Jaghe Aljie 13 0sSed o[saliad) aleal) e (ginedl Al Cileudl
ileng pilly Undf Aty 14— 2858 2 ) 2,8l Liglaiad) 055 285 [04,7 ] pgn e ol s

23



Llaial Lo gaddl el Sleall ja) i o ald) 8 lgd Laps o o ) Laldl)
Na g Bage eyl @l G ey dlgy caval O o ) @l Agalaal) cilug pall e
Lalll) Clagyill BES (gumpaty Hlia Jihal ageal Gl GalddN) o) s Jstag casic
DBV e el aguayed A dabalial) dddelal) e 38 dadll gl 06 Layy dnewsall
(e 4 g ol (Al Gug i Gle 20 d8 Gl LS Casaal L)' 13U G ("dslal
[00,¥A] seadl (pe cllLbifDEN 3 a0 I8

s S dlall Gabe¥) e olf cpane £00r s e ST ciled suas Al
gilinocebo" " il G (358 o (SWCOVID-19  audss e Jgumall 2ey (ulil) Ll
Pla pimpall s 3 sl 2Ol o sl " il Al sl clelall dday
Ay 5 LS Gealls st ¢ smasd ST L Daakil] Alla) s2ye Lol pgaiand Eloall Cojlall
Alal) aye "Gaarg’ Lasls UL Hsedll iy il 3) ¢ aleliScience Alert  adse lajis
ag Cun eyl Cplatll (e Alls Call g desedd LSS Auadjal) Ciladiy Ll dsitl
Al SBY) e &) e ) ey W Gl (b oibe 3S0e 8 ol (g (3008
bl Ll agiled cpdl) SYsa Gm (e [00] LA e gl 1 ) (g S8 2l
Lty elga Ishel 38 Liasye YYOVA aanae &l (gl ampal) Wl cliggia LWl YYALY
1) Lo eayall (e gl Capmy aly ol Jolaal) e cdaadle dad (s Hla e 52l (4
W ibie e diall (3 ETLY AL ¢ oY) Asiall dasg el elsdl) ol Ul Dglach S8 153IS
Al 8TV gl e el A cnlily placally cal) (e Llls dla Gabel oo
& 7o alls (00)hmmgd) LmbeVl Cijn Lo ol sl plige d ays o) aag Cigas e
VU Al e cqanlly glaallS cliad dals Lusla Galel o cangll ZWl il (e d54)
OB cofesanall el Alhasy (Gudl) ddaal gy Auaiase pabel Go agie Bl
e Al 8 Yy Ll mheY) e A 8 VT ) dear L e guagl) il
[00,0F Jauiagal el

5 adalall B Al 8 YA L) Daeasll dejpal) i Al dejall 8 daadll cuaddls
39 e Al 8 0Y ) deas Lo o ) @l pudn canal) g cdanagall Gmbe U VYA
[06] " smanasd il e cilS Al dejpal) ey Al Jadl

DBl e 09$ of Sa Aalad) Jedl) 353 paes e Bl T8 O 138 e paendl g
A ol ey "elld Jls g o sl e 508 (58 38 @il ) id L cnocebo

24



ASALY g il G Jadll

Al "ylaill sae s anocebo iy oiasall ¢ 3] el o Sar cilanalail) Alla

[00] agl
J5 Y Lalall lgahel 519288 Glaldl Jon ciluball of S e Y dalall b
Sla¥) 5 phll Jaddl o sana lalalll @l (58 ) ileal AL Gl adly 5 §yaions
db e ga Olw dllall duhall Pla e Ugls @l a2 5 Jshal 3538 dalia s Leie

NAPREWY 5)1“ 9 U“‘)‘:S“

25



alll |

S 5 5 AT

Conclusions and

Recommendations




Conclusion & ReCOMMENTALIONS ......eeeeeeeesseosnessessenss Slua gi g Slaliiiuy)

Conclusions «laliiiuy)

o Lnall 3Shally cbadieall L Bigiall Clalalll of Al duhal &l cipgll e
Sl 5 i 5 )3l & Lleall Anse

O Ly Uigys< gy Wls (pbias 193l cpianall (e (ZV0)V9 o il iy @
cmbas e Cpiiasd) (e A

Al pabel e Osila il e (£9Y) Qlel IS Adlal) Al m5l Gyl o
cabel @l agadl ek ol 79 dagiall Lual) W lalall) e J0Y1 dejall 33T aa

e Ol Jgll e G 5 <A e ZAA 5 790 () duhall oda caelal e
by agle el ol agia Mgl e 7Y 5 70 iy lalall) 33 vie duils Gl
=Y

05 Lo Gley oSl jlie (goil elal) (gal daclidl Alanay) o5& L Wl o
Lomdl LS A5lie gl Ll (sal 4lasly)

LS Al 38T 2ey 5008 cen e Ol Gtianall /Y o) Adlal) Auhal) codl e
O O A aal) dilaia o) (e Gsila Cpianal) e (771)) BaS duns Capela
Joni Jadis (a1 dla bl (e Ogilay Gavanal) e VT 5 VY5 LYY 5 /Y
S e 8038 ey plaa [ (oang dualiall Al

il e (e Ol 3l L Cpiandl) GalaaY) el o A Aabal) iy e
aly Joni (e Osilar agia AYQ daws cuilSy (707) ciall dakia & Al 5 (ZV4)
e Ol ((£98) pelel o i p gt # Bl cpiasall paladl) Ly Jealad)
Lang (o A dualidl ollg Joni (e gl agie L8285 Cpal) dikaia 4 o)
e daaliadl) lly plaay on Jio CBgll uit & (alel B30 e (Jlay agiel YO
Oo Sl OS5 Sl find il Geane 2aly padd Lllal) Luhall cuiecn AT cails

~2\§3§.}a 9 &\M

26



Conclusion & ReCOMMENTALIONS ......eeeeeeeesseosnessessenss Slua gi g Slaliiiuy)

Recommendations  cluasill

A Lhilae (8 deoiiosall Uy yo€ Cilalill 5ahad cilie Liae Alall Zuhall sass ol 40
Aailall o Ll e aall CUlalilll 03y s

LaaliCoVv2373 uSliligs & (o laldlll (e (gAY gl aladial ade Cang 4
Cilalalll o3l Badad ilic Liae 25 ate (o ST 20 Y1 g s

Jia Gl Gl 8 duugyre il Ug o€ # Al daslall HBY) Jon daaY cilulyy 4
Upnage ~ Ll

COV_SARS 2  wijsaie gy 8 Gl &lled oy ehal Jon cilali))
suaall

A Cabad) AN delie cVAL (Gl Al usll Jes Gluag
Covid_19 (fam (e Lol avalail) aay & genll Cilaniiall

o SN dlad) laldl cilie Liad] dgilie Ug € clalall Lwilall cilec Liaall o
Dosdl) 138 aca gy Cpanil

s 7@l e ylad) culS 3l Luslad) @l Wl s <

3 Qushall sl e #Gll sdadl) clieloadll ddjal aaY) dligh g augl dady o
4kl Jlay)

27



| ~

JM\

References




RETEIEINCES avvveeeeerserensessessssssssssessssssssssssssssssssnssensesssssnsssssssssssnnsasssssns laall

References

1.

10.

World Health Organization. Coronavirus disease (COVID-19) dash-
board. https: //covid19.who.int accessed on December 5th, 2021.

. Lavezzo E, Franchin E, Ciavarella C, et al. Suppression of a SARS

CoV-2 outbreak in the Italian municipality of Vo’. Nature
2020;584:425-9.1;21:e26-35.

. Dagan N, Barda N, Kepten E, et al. BNT162b2 mRNA Covid-19

vaccine in a nationwide mass vaccination setting. N Engl J Med
2021;384:1412-23.
Polack FP, Thomas SJ, Kitchin N, et al.Safety and efficacy of the
BNT162b2 mRNA Covid-19 vaccine. N Engl J Med
2020;383:2603-15.
Ketas TJ, Chaturbhuj D, Cruz—-Portilo VM, et al. Antib are
detectable in saliva. Pathog Immun 2021;6:116-34.
Fr€oberg J, Diavatopoulos DA. Mucosal immunity to severe acute
respiratory syndrome coronavirus 2 infection. Curr Opin Infect Dis
2021;34:181-6.
Huang N, P-erez P, Kato T, et al. SARS-CoV-2 infection of the
oral cavity and saliva. Nat Med 2021;27:892-903.
Azzolini C, Donati S, Premi E, et al. SARS-CoV-2 on ocular
surfaces in a cohort of patients with COVID-19 from the Lombardy
region, ltaly. JAMA Ophtalmol 2021. https://doi.org/10. 100/jamaop
htal mol.2020.5464.
Li Y, Jin L, Chen T. The effects of secretory IgA in the mucosal
immune system. Biomed Res Int 2020;2020:2032057.

Sterlin D, Mathian A, Miyara M, et al. IgA dominates the
early neutralizing antibody response to SARS-CoV-2. Sci Transl
Med 2021;13: eabd2223.

28


https://doi.org/10.%20100/jamaop%20htal
https://doi.org/10.%20100/jamaop%20htal

RETEIEINCES avvveeeeerserensessessssssssssessssssssssssssssssssnssensesssssnsssssssssssnnsasssssns laall

11. Varadhachary A, Chatterjee D, Garza J, et al. Salivary anti—
SARS- CoV-2 IgA as an accessible biomarker of mucosal immunity
against COVID-19. medRxiv 2020.

12. European Centre for Disease Prevention and Control.
Considera-tions for the use of saliva as sample material for
COVID-19 testing. Stockholm: ECDC; 2021 3 May 2021.

13. Bonelli F, Sarasini A, Zierold C, et al. Clinical and analytical
performance of an automated serological test that identifies S1/S2-
neutralizing IgG in COVID-19 patients semiquantitatively. J Clin
Microbiol 2020;58:€01224.. -20.

14. SAS Notes: Estimating nonlinear combinations of model
parameters. Available at: https://support.sas.com/kb/58/775.html
15. Moscato G, Mazzetti P, Lucenteforte E, et al. Assessment of
automated high—-throughput serological assays for prediction of
high-titer SARS-CoV-2 neutralizing antibody. J Clin Virol Plus

2021;1:100016.

16. Youden WJ. Index for rating diagnostic tests. Cancer
1950;3:32-5.
17. L-opez—-Raton M, Rodriguez-Alvarez MX, Cadarso—Suarez

C, et al. OptimalCutpoints: an R package for selecting optimal
cutpoints in diagnostic tests. J Stat Softw 2014;61(8):1-36.
https://doi.org/ 10.18637/jss.v061.i08.

18. Krammer F, Srivastava K, Alshammary H, et al. Antibody
responses in seropositive persons after a single dose of SARS-
CoV-2 mRNA vaccine. N Engl J Med 2021;384:1372—-4.

19. Favresse J, Bayart J-L, Mullier F, et al. Early antibody
response in health—care professionals after two doses of SARS-
CoV-2 mRNA vaccine (BNT162b2). Clin Microbiol Infect 2021.
https://doi.org/10.1016/j.cmi.2021.05.004. S1198-
743X(21)00224-X.

29


https://support.sas.com/kb/58/775.html
https://doi.org/

RETEIEINCES avvveeeeerserensessessssssssssessssssssssssssssssssnssensesssssnsssssssssssnnsasssssns laall

20. Haas EJ, Angulo FJ, McLaughlin JM, et al. Impact and
effectiveness of mMRNA BNT162b2 vaccine against SARS-CoV-2
infections and COVID-19 cases, hospitalisations, and deaths
following a nationwide vaccination campaign in Israel: an
observational study wusing national surveillance data. Lancet
2021;397:1819-29.

21. Keehner J, Horton LE, Pfeffer MA, et al. SARS-CoV-2
infection after vaccination in health care workers in California. N
Engl J Med 2021;384:1774-5.

22. Centers for Disease Control and Prevention. CDC real-world
study confirms protective benefits of mMRNA COVID-19 vaccines (
https:// www.cdc.gov/ media/r eleases/2021/p0329-COVID-19-
Vaccines.html ), accessed on June 10th, 2021

23. Israel A, Merzon E, Sch€affer AA, et al. Elapsed time since
BNT162b2 vaccine and risk of SARS-CoV-2 infection: test negative
design study. BMJ 2021. https://doi.org/10.1136/bmj-2021-
067873.

24. Park JH, Lee HK. Delivery routes for COVID-19 vaccines.
Vaccines (Basel) 2021;9:524.
25. Mortari EP, Russo C, Vinci MR, et al. Highly specific memory

B cells generation after the 2nd dose of BNT162b2 vaccine
compensate for the decline of serum antibodies and absence of
mucosal IgA. Cells 2021;10:2541.

26. Russell MW, Moldoveanu Z, Ogra PL, et al. Mucosal
immunity in COVID-19: a neglected but critical aspect of SARS-
CoV-2 infection.Front Immunol 2020;11:611337.

27. 28 Lapic |, Segulja D, Rogic D. Assessment of salivary
antibody response to BNT162b2 mRNA COVID-19 vaccination. J
Med Virol 2021;93:5257-9.

30


http://www.cdc.gov/

RETEIEINCES avvveeeeerserensessessssssssssessssssssssssssssssssnssensesssssnsssssssssssnnsasssssns laall

28. Soffritti I, D’Accolti M, Fabbri C, et al. Oral microbiome
dysbiosis is associated with symptoms severity and local
immune/inflammatory response in COVID-19 patients: a cross-
sectional study. Front Microbiol 2021;12:687513.

29. Chodick G, Tene L, Rotem RS, et al. The effectiveness of
the two dose BNT162b2 vaccine: analysis of real-world data. Clin
Infect Dis2021. https://doi.org/10.1093/cid/ciab438. [Online ahead
of print].

30. Bergwerk M, Gonen T, Lustig Y, et al. Covid-19
breakthrough infections in vaccinated health care workers. N Engl J
Med 2021;385:1474-84.

31. Hayawi K, Shahriar S, Serhani MA, et al. Vaccine versus
Variants (3Vs): are the COVID-19 vaccines effective against the
variants? A systematic review. Vaccines (Basel) 2021;9:1305.

32. Kuzmina A, Wattad S, Khalaila Y, et al. SARS-CoV-2 Delta
variant exhibits enhanced infectivity and a minor decrease in
neutralization sensitivity to convalescent or post-vaccination sera.
iScience 2021.nhttps://doi.org/10.1016/j.is¢i.2021.103467

33. Mudgal R, Nehul S, Tomar S. Prospects for mucosal
vaccine: shutting the door on SARS-CoV-2. Hum Vaccin
Immunother 2020;16:2921-31.

34. Chan RWY, Liu S, Cheung JY, et al. The mucosal and
serological immune responses to the novel coronavirus (SARS-
CoV-2) vaccines. Front Immunol 2021;12:744887.

35. Chavda VP, Vora LK, Pandya AK, et al. Intranasal vaccines
for SARS-CoV-2: from challenges to potential in COVID-19
management. Drug Discov Today 2021;26:2619-36.

36. Lapuente D, Fuchs J, Willar J, et al. Protective mucosal
immunity against SARS-CoV-2 after heterologous systemic prime-—

mucosal boost immunization. Nat Commun 2021;12:6871.

31



RETEIEINCES avvveeeeerserensessessssssssssessssssssssssssssssssnssensesssssnsssssssssssnnsasssssns laall

37. Rubin R. Trying to block SARS-CoV-2 transmission with
intranasal vaccines. JAMA 2021;326:1661-3.
38. Daniell H, Nair SK, Esmaeili N, et al. Debulking SARS-CoV-

2 in saliva using angiotensin converting enzyme 2 in chewing gum
to decrease oral virus transmission and infection. Mol Ther 2021.
https://doi.org/10.1016/j.ymthe.2021.11.008.

30. Bar-On YM, Goldberg Y, Mandel M, et al. Protection of
BNT162b2 vaccine booster against Covid-19 in Israel. N Engl J
Med 2021;385:1393-400.

40. De Meester J, De Bacquer D, Naesens M, Meijers B,
Couttenye MM, De Vriese AS; NBVN Kidney Registry Group:
Incidence, characteristics, and outcome of COVID-19 in adults on
kidney replacement therapy: A regionwide registry study. J Am Soc
Nephrol 32: 385-396, 2021

41. Anand S, Montez-Rath ME, Han J, Garcia P, Cadden L,
Hunsader P, et al: Antibody response to COVID-19 vaccination in
patients receiving dialysis. J Am Soc Nephrol 32: 2435-2438, 2021

42. Kamar N, Abravanel F, Marion O, Couat C, lzopet J, Del
Bello A: Three doses of an mRNA Covid—-19 vaccine in solid—organ
transplant recipients. N Engl J Med 385: 661-662, 2021

43. Ducloux D, Colladant M, Chabannes M, Yannaraki M,
Courivaud C: Humoral response after three doses of BNT162b2
MRNA COVID-19 vaccine in patients on hemodialysis. Kidney Int
100: 702-704, 2021

44. Gilbert PB, Montefiori DC, McDermott A, Fong Y, Benkeser D,
Deng W, et al: Immune correlates analysis of the mRNA-1273
COVID-19 vaccine efficacy trial. medRXxiv.
10.1101/2021.08.09.212

45. Neumann F, Rose R, Rompke J, Grobe O, Lorentz T,
Fickenscher H, et al. Development of SARS-CoV-2 specific IgG

32



RETEIEINCES avvveeeeerserensessessssssssssessssssssssssssssssssnssensesssssnsssssssssssnnsasssssns laall

and virus—neutralizing antibodies after infection with variants of
concern or vaccination. Vaccines (Basel). 2021;9(7):700.

46. Earle KA, Ambrosino DM, Fiore-Gartland A, Goldblatt D,
Gilbert PB, Siber GR, et al. Evidence for antibody as a protective
correlate for COVID-19 vaccines. Vaccine. 2021;39(32):4423-8.

47. Frieman M, Harris AD, Herati RS, Krammer F, Mantovani A,
Rescigno M, et al. SARS-CoV-2 vaccines for all but a single dose
for COVID-19 survivors. EBioMedicine. 2021;68:103401.

48. Jalkanen P, Kolehmainen P, Hakkinen HK, Huttunen M,
Tahtinen PA, Lundberg R, et al. COVID-19 mRNA vaccine induced
antibody responses against three SARS-CoV-2 variants. Nat
Commun. 2021;12(1):3991.

49. Wall EC, Wu M, Harvey R, Kelly G, Warchal S, Sawyer C, et
al. Neutralising antibody activity against SARS-CoV-2 VOCs
B.1.617.2 and B.1.351 by BNTI162b2 vaccination. Lancet.
2021;397(10292):2331-3.

50. Barros—Martins J, Hammerschmidt SI, Cossmann A, Odak |,
Stankov MV, Morillas Ramos G, et al. Immune responses against
SARS-CoV-2 variants after heterologous and homologous
ChAdOx1 nCoV-19/BNT162b2  vaccination. Nat  Med.
2021;27(9):1525-9.

51. Spencer AJ, McKay PF, Belij-Rammerstorfer S, Ulaszewska
M, Bissett CD, Hu K, et al. Heterologous vaccination regimens with
self-amplifying RNA and adenoviral COVID vaccines induce robust

immune responses in mice. Nat Commun. 2021;12(1):2893.

52. Creech CB, Walker SC, Samuels RJ. SARS-CoV-2
vaccines. JAMA. 2021;325(13):1318-20.
53. Cines DB, Bussel JB. SARS-CoV-2 vaccine—induced

immune  thrombotic  thrombocytopenia. N Engl J Med.

2021;384(23):2254-6.

33



RETEIEINCES avvveeeeerserensessessssssssssessssssssssssssssssssnssensesssssnsssssssssssnnsasssssns laall

54. Sadarangani M, Marchant A, Kollmann TR. Immunological
mechanisms of vaccine-induced protection against COVID-19 in
humans. Nat Rev Immunol. 2021;21(8):475-84.

55. Rose, R., Neumann, F., Grobe, O. et al. Humoral immune
response after different SARS-CoV-2 vaccination regimens. BMC

Med 20, 31 (2022).

34



