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Abstract

Method:

For the purpose of detecting SARS-CoV-2 IgA-RBD and IgG-NCP, a set
of a randomized three patients’ groups (a total 55 subjects, randomized into 20 Non
previously infected control, 20 fully vaccinated people from Al Salam teaching
hospital vaccination ward upon receiving the vaccine doses, and 15 patients newly
recovered from SARS-CoV-2 infection from Al Shifaa quarantine hospital after
remission from COVID-19 infection and preparing to discharge). The collection was
made as three fluid samples; serum, saliva, and nasal fluid, for a total of three
samples per pateint, to make a total of 165 samples to be tested. By using a
commercial immunoassay kit (Anti-SARS-CoV-2 ELISA RBD IgA, and Anti-
SARS- CoV-2 NCP ELISA IgG) the study was designed to assess the levels of the
immunoglobulin in each sample from different health status and anatomical
locations to give the statistical difference and the correct conclusion regarding this
study. Statistical analysis was performed using SPSS version 24, and Microsoft
Excel version (16.0.15028). Test equations were performed via Mann-Whitney U
Test and the Kruskal-Wallis H test. To evaluate the non-gaussian distribution among
the study groups for each of the outcomes, p < 0.05 was undertaken as statistically

significant.
Results:

The results showed that two doses of mRNA BNT162b2 vaccine Comirnaty
Pfizer/BioNTech, New York, NY, USA), elicited a powerful anti-SARS-CoV-2
nasal and salivary IgA and IgG monoclonal antibody protection (as compared to
control 0.625 Cut of Index (COI). The vaccinated subjects resulted in a higher

median salivary concentration of IgG against Nucleocapsid protein (NCP) values as
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1.69 COIl, with a p-value of 0.0001. Similar results for the median salivary
concentration of the vaccinated subjects in IgA against receptor binding domain
(RBD) with a value of 2.41 COI, if compared to control median values of 0.67 COI,
with a p-value of 0.0001); (as compared to control 0.34 COI, the vaccinated subjects
resulted in a higher median nasal concentration of [gG NCP values as 1.52 COI, with
a p-value of 0.0001. Similar results for the median nasal concentration of I[gA RBD
with a value of 1.84 COlI, if compared to control median values of 0.71 COI). Two
injections 25 days a part shown to trigger a stronger titer of protective immunity as
compared to a single early shot, still it's less robust compared to the titers measured
for the recovered subjects from COVID-19 infection. The vaccinated subjects are
significantly better tested via IgA in Saliva as compared to IgG, because of the higher
median values for the IgA vs IgG, 2.41 COI and 1.69 COI respectively with a p-
value of 0.008. In a similar state, the IgA is the best test for the convalescent subjects
in term of nasal fluid samples investigations, as the median value is comparatively
higher than the median value of IgG, 1.94 COI and 1.47 COI respectively, with a p-
value of 0.045.

Conclusion:

Take into consideration that there was a lack of trustable ELISA based
assays with specially designed kit for this purpose, focusing on nasal and salivary
secretions, the current study proofed that our pre investigational and investigational
data are consistent. The results of this study indicate, that a protective antigen
specific nasal and salivary monoclonal antibody, can be triggered following proper
vaccination regimen with mRNA COVID-19 vaccine, so this paves the way for
using mucosal protective antibodies detection kits, as a suitable alternative option as
a less invasive method compared to serum investigations, for detecting the protection

against SARS-CoV-2 infection, induced by vaccine.

VI|Page



ole Canll g Jl) adeil) 5 ) g
Jua gaf) d2als
dLZuS// b 4;1.3

(oo (S Uall (ol 5o gTS Yo 8- s (a9 uda Ao Uil il g olSl) (0 (g )
2 AN Jildl g Juaall g cilall) cilie (A () £ 6 (sl Gl gaglill g A £ 53
13 Aray 1Y) Ao Liad) dculBal) LA aladialy | oa jal)

daaia A
Gl b 4,8 - Jaa gal) daala )
Ji (e
(Al e daas an ; Eus

A 9adl) Ay peaal) sliall) (A caalall 3algd Joil il (ha 5 528
iy

aallae (g A8 5 giSal) aeLucall Aad

202Y A.D. 1444 A.H.

152 |Page



dadal)

48, yhal)

Vo oSl (g il Aliadll Al 3o g saliaal) slua¥) (e CalSH Uiag Uy yaf
Ui am — 1 o lial) (g lall Ll 5 (o5 530 (5l i v 7 oLl (il g slall ¢ 3 (30
piladd 00 leal) (o pall (o 400 pde Cle gane SOG (o dipe (8 ¢ alinaally Lol Y
a3 e JalSIL agapmlai o Ladd Yo ¢ o Galias p Ladd Yo ) W) gde agandl
Goas 1585 Ly 30 V0 50 Al e ja Al die Juamgal) 8 calail) D) ey agedal)
-85S (530 (e pglad ol 5 a0y oaall jaall dLBA) e e VoS5l 5530 (e
JSd e 5 & 5y ¢ il B g 5 a5 Jome J3) g e G 3 (75 A0 alaxial) 5 14
aad) & 55 e Ay jlad daelie pasdtae ahadiuly b jlidl aiddie 170 lea) daad ¢ &l jlia
) and g alically Bl Y Gl aca — 1 elid) ol s slal) (e CadSU Ganadidl | 3)
() sl A aa - = e liall Gl g slall (e ST jaiadlll
daaall VA Calide e de IS A e liad) ol s slall G slse apii] Craana dul jall o3a
Al ) 03y 3lety Lah raaaal) ZLuY) g Slasyl (§ 8l elac Y duay il haliall
¢ (Aaeliall a slell Ailian ) 4 jall) ali g (e V¢ jlaal alasinly Slas ) Jalaill o) ja) a3
DL ae HLsaYI Ve o) ja) Al s o g g Sile JuSI (V1,01 00 YA) laua) ) dilaayly
Cle sana G (euslad)l e a5l apdil ¢ 2) Gl S S Jlia) S5 ¢ Sy Gle
Adlaa] AV P <0.05 Aad Jlie) af ¢ il (e A JS3 ¢ Al )l
Hea Y

e sS" Lt ansall (53 5m 0 (55 5i) (mand) 28 (e cpie ja o Ulee el
Basiall LY sl ¢ & g ant ¢ &y grani "nﬂﬂﬁ\.}/‘)ﬁuz\s‘)ﬁdﬁwé@\\"#\ﬂ\' c_éd‘a.r’
Ot £ 55 on lallly G B Y sS Je ai Ay aglie (oS5 AT ¢ (RS
Anliall de pana po 4 laally) Al saim g a g 53 (0 Ll Gl a1l 5 () g 55 e oLl
Ot sl daail da - (o £ 53 e (o Liall Gl s lall a5 ) (5 e das il anili ClS (g3
Lo gial lalll 3 5 Jaws e oL ) pailal) Gala VL A jlie Apoalldadl) «1Y0 (S (5541l
,p <0.0001 4adf po dyaall dagdll 1,719 aitl ¢ gill Gt e liall Gl s slal) o g ppll (5 sina
Gl stall oy ped (el 58 o gl o dndi Y galaly A el Adlas) e AVl
Aall) Y, 8 daly 8 aganili o3 ) (alaiBl abivally Lol yY1 (Blal aia ) £ 58 (e oo liall
a4 )aally) ¢« (p<0.0001 A ae ¢ Apaadl Al +,TY Aigliall de sama ahy 45 )l ¢ 43aal)
a5l 851 il 308 55 aganili &5 ) Lalai) e o ¢ Apaadl dagdll ¢, ¢ Augliall de gana
el e ¢ Al Al 1,0 Jas giay (55 51l) (i 5l Asmi da - (a g 55 (e (o liall Gl 5o lal)
M (g g 5 (m e lall Gal s slall (e iV 5 S Jans i e 5 50 (s (a5 p <0.0001
Agaadl Aal) V) Aagu gl oSl iy 45 5laa ¢ Aaall Aal) ), A€ Ay aliaadly Lol yY1 (3las
Aiaally 4 lie 4060 deliad) o s 8 1 he (lillay Lagil yeda #lElll o Lagy YO Lagin liia
G330 (e agilid 2 pdl) aliaS asall Slalls &5 a5 68 J81 J) 5 Y adl W) ¢ doa il 5 Sl
oo Baaiaall dpasdll aaall s <l LEAY) A el dlia Sl jlie W) 8 3] ae V1908 S

150 | Page



Appendix III — Manufacturer specification of the operation kit and COI

values.
EUROQIMMUN iy T
a ParkinElmer comparny A

Anti-SARS-CoV-2 NCP ELISA (lgG)

= Sensitive detection of IgG against SARS-CoV-2 using the nucloocapsid protein

= Antigen with the strongest immune dominance in the coronavirus family

= Optimised specificity of the ELISA due to the use of a modified nucleocapsid protein (NCF) that only contains
diagnostically relevant epitopes

= Validated for serum, plasma and driad capillary blood as the sample material; fully automatable

i Techmnical data

Antigen
Calibration
Result interpretation

Sample diluticn
Reagents

Test procedure
Measurement
Test kit format
Stahiltty

Order number
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Modified nuclaccapsid protein {NGP)
Semiguantitative; calculation of & ratio from the extinction of the sample and that of the calibretor
EURGIMMUN recommends interpreting rasults as follows:

Ratio < 0:8: nagative
Ratio =08 t0< 1.1 borderiine
Ratio = 1.1: positive

Serum or plasma, 12101 in sample buffer, or 4.78 mm punched out membrane piace with dried capiilary
blood in 250 gl sampie buffer

Ready for use, with the excaption of the wash buffer (10x); colour-coded sclutions, in most ceses
exchangasble with thosa inother EUROIMMUN ELISA Kits

B0min (37°C) 1 30min (BT} 15mind BT (semplefconjugate substrate inewbations), fully automatable
G50 nm, referencs wavelsngth batween 620nm and B50nm

08 bresk-off wells, kit inciudes all necassary reagems

12 months

El 2606-0501-2 G; El 2606-8620-2 G {designad especially for processing on the EUROLebWorkstation ELISA)



