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Abstract: In the study, we aimed to investigate whether vaccine Introduction: COVID-19 Is caused by severe acute respiratory

platform and time of vaccination affect iImmunogenicity against the
SARS-CoV-2 wild type (WT) and delta variant (DV). Convalescent

patients Infected by COVID-19 were recruited and received one

syndrome coronavirus 2 (SARS-CoV-2) [1]. Vaccines are still the
primary method used to control COVID-19. COVID-19 vaccines

approved for clinical use include mRNA vaccines (BNT162b2), viral

vector-based vac-cines (ChAdOx1), Inactivated virus vaccines
(CoronaVac), and subunit protein vaccines (NVX-CoV2373) [2,3]. In

the present study, we aim to evaluate the boosting effect on the

booster dose of the BNT162b2 (PC-B) or CoronaVac (PC-C)
vaccines, while SARS-CoV-2 naive subjects received two doses of
the BNT162b2 (CN-B) or CoronaVac (CN-C) vaccines. The neu-

tralizing antibody in sera against the WT and DV was determined antibody levels of recovered patients previously infected by COVID-

with live virus neutralization assay (VMN). In the PC-B group, the 19 with different vaccine platforms.

BNT162b2 vaccine enhanced antibody response against WT and
DV, with 22.3-fold and 20.4-fold increases, respectively. The PC-C
group also showed 1.8-fold and 2.2-fold increases for WT and DV,

Methodology:

respectively, after receiving the CoronaVac vaccine. There was a Invited 79 recovered patients

previously infected by

Invited 70 SARS-CoV-2 nalve

10.6-fold increase in GMT In the CN-B group and a 1.3-fold increase COVIDA0 Volunteers
In the CN-C group against DV after full vaccination. In both the PC-B _ /\
and PC-C groups, there was no difference between GMT against WT /\

o | | PC-B (n=54): PC-C (n=25): CN-B (n=34): CN-C (n=36):
and DV after vaccination. Subjects in the CN-B and CN-C groups received one received one received two received two
showed inferior GMT against DV compared with GMT against WT dose of dose of doses of doses of
after vaccination. In this study, one booster shot effectively enhanced BNT162b2. coronavac. BNT162b2. coronavac.
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the pre-existing neutralizing activity against WT and DV In recovered baseline and baseline and baseline, day baseline, day 28
subjects. day 2_8 pgst- day 2_8 pc_)st- 21 ,and d_ay 5_36 and day 56_post—
vaccination vaccination post-vaccination vaccination
Results:

Neutralizing antibody against SARS-CoV-2 Wild type and delta

1. Baseline characteristics of participants. variant tested with live virus microneutralization assay

Table 1. Baseline characteristics of subjects receiving COVID-19 vaccines.

PC-B (n =54) CN-B (n = 34) PC-C (n = 25) CN-C (n=36)
Age (years) 0.5 (25-80) o0 (15-68) 53 (21-73) 61 (20—76)
Female 19 (35.2%) 22 (64.7%) 7 (28%) 22 (61.1%) . .
Male 35 (64.8%) 12 (35.3%) 18 (72%) 14 (38.9%) Conclusmn. .
Severity of COVID-19 1. One BNT162b2 or CoronaVac vaccine booster dose could
Severe 5 (9.3%) N/A 1 (16%) N/A . : :
Mild 19 (90.7%) N/A 21 (84%) N/A enhance the pre-existing antibody response in recoverea
Enm;rbiditiea 13 (24.1%) 5{23.5;{,1 11 (44*%'.{1} : 17 (47.2%) patients against WT and DV e ectwely
Dat | Yo); PC-B: rered individuals rously 1 ted by COVID- — . : .
did 4dre Imedadlan ﬂg{-_‘ I:TE[HEE:I Oor H Ii ::I recovered 1Indailvidua ‘-:IJI'EE]['J'LI‘-:} 1nrecle } 2 _Or SARS—CO\/—Z na|\/e |nd|\/|dua‘s/ tWO dOseS O_[:

19 receiving BNT162b2; PC-C: recovered individuals previously infected by COVID-19 receiving
CoronaVac; CN-B: SARS-CoV-2 naive individuals receiving BNT162b2; CN-C: SARS-CoV-2 naive
individuals receiving CoronaVac. Comorbidities: hypertension (HT), ischemic heart diseases
(IHD), diabetes mellitus (DM), stroke, chronic heart failure (CHF), malignancy, asthma, chronic
obstructive pulmonary disease (COPD), and thyroid diseases. N/A: not applicable.

BNT162b2 protects against DV, but for individuals who
received two doses of CoronaVac, protection against DV
is minimal; therefore, an additional mMRNA booster dose
should be considered to enhance their neutralizing

2. Immunogenicity of COVID-19 vaccines in recovered subjects and

healthy subjects. antibody response against SAR>-CoV-2Z variants.
Table 2. Immunogenicity of COVID-19 vaccines in recovered subjects and SAR5-CoV-2-naive sub- 3 Th|S StUdy CQU ‘d prq\”de US@]CU‘ lnformatlon abOut the
jects. time of vaccination in recovered individuals previously
PC-B (n =54) CN-B (n=34) PC-C(n=25) CN-C (n=36) infectead by COVID-19.
Wild type
Baseline
GMT 32.2 (24.8-41.6) 5 (5-5) 32.9 (24.7-44.0) 5 (5-5) Reference
10 ' dos . . . . .
Host PEET > 115 (143-9.3) 5.5 (5.0-6.1) 1.Charitos, I.A.; Ballini, A.; Bottalico, L.; Cantore, S.; Passarelli, P.C.;
GMT fold increase value 2.3 (1.9-2.9) 1.1 (1.0-1.2) Inchingolo, F.; D’Addona, A.; Santacroce, L. Special features of

Post booster dose
GMT 718.4 (513.2-1005.7)  81.6 (60.4-110.3) 29.0 (435.1-80.5) 12.1 (9.9-14.9)
GMT fold increase value 22.3 (16.2=30.5) 16.5 (12.1-22.1) 1.5 (1.2-2.6) 2.4 (2.0-3.0)

SARS-CoV-2 in daily practice. World ]. Clin. Cases 2020, 8, 3920—

3933, d0i:10.12998/wjcc.v8.118.3920.

Delta variant 2.Hanson, Q.M.; Wilson, K.M.; Shen, M.; Itkin, Z.; Eastman, R.T;
Baseline Shinn, P.; Hall, M.D. Targeting ACE2-RBD interaction as a platform

oMt ] 57.5 (28.4-19.6) > (5-5) 32.9 (23.3-46.6) > (5-5) for COVID19 therapeutics: Development and drug repurposing
rostprmer dose 69 (5.5-82) 59 (5.0-7.0) screen of an AlphalISA  proximity assay. bioRxiv 2020,
GMT fold increase value 1.4 (1.2-1.6) 1.2 (1.0-1.4) doi:10.1101/2020.06.16.154708.
Post booster dose 3.Tregoning, J.S.; Flight, K.E.; Higham, S.L.; Wang, Z.; Pierce, B.F.
GMT 766.0 (528.1-1111.0)  53.2(39.0-725)  71.6 (51.0-100.5) 6.6 (5.5-7.8) Progress of the COVID-19 vaccine effort: Viruses, vaccines and
GMT fold increase value 204 (14.8-28.1)  10.6(7.8-145)  22(14-33)  13(1.1-16)

variants versus efficacy, effectiveness and escape. Nat. Rev.

ata are values Yo - PC-B: recovered individuals previously infecte 7 -
T ab b ° LR fpamertele el Immunol. 2021, 21, 626-636, doi:10.1038/s41577-021-00592-1.

receiving BNT162b2; PC-C: recovered individuals previously infected by COVID-19 receiving
CoronaVac: CN-B: SARS-CoV-2 naive individuals receiving BNT162b2; CN-C: 5ARS5-CoV-2 naive
individuals receiving CoronaVac; post primer dose: serum collected on day 28 (CN-C) or day 21
(CN-B) post first dose of vaccine. Post booster dose: serum collected on day 56 (CN-C and CN-B)
or on day 28 (PC-B and PC-C) post first dose of vaccine.

Contact details: zhangrg@hku.hk (Ruigi Zhang),
Ivanhung@hku.hk (correspondence, Prof. lvan Fan-Ngai Hung )



mailto:zhangrq@hku.hk
mailto:ivanhung@hku.hk

