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Abstract

Background: Due to the COVID-19 pandemic, from 2020, many pharmaceutical companies
have developed vaccines. To determine the efficacy of AstraZeneca's and Pfizer's vaccines,
which were the first and second vaccines to be approved in Korea, respectively, we developed
a method to measure their antibody-generating efficacies using immunology analyzers and a
rapid antibody test available in Korea.

Methods: The antibody-stimulating efficacies of the Pfizer and AstraZeneca vaccines were
evaluated using Centaur® XPT SARS-CoV-2 (Siemens Healthineers, Germany), Elecsys® Anti-
SARS-CoV-2 S (Roche Diagnostics, Germany), and STANDARD F SARS-CoV-2 nAb FIA (SD
Biosensor, Korea). Healthcare workers were enrolled in two groups: the Pfizer (121) and
AstraZeneca (117) groups. Antibody levels were measured pre-vaccination, three weeks after
vaccination, and 16 weeks after vaccination.

Results: The Pfizer group comprised 41 males and 80 females, while the AstraZeneca
group comprised 38 males and 79 females. Antibody results were analyzed after excluding
four individuals who had recovered from COVID-19. Between weeks 3 and 16, there was no
significant difference (P= 0.5, 1.0) between the results of the Roche and Siemens antibody
tests in the Pfizer vaccine group. However, the SD biosensor results comparing with the Roche
and Siemens antibody tests at three weeks after the initial vaccination showed a significant
difference (P < 0.0001). Analysis of the Roche antibodly test results before, at three weeks, and at
16 weeks after the administration of the Pfizer and AstraZeneca vaccines revealed a statistically
significant difference between before and at three weeks after the first injection (P < 0.0001).
Conclusion: After two doses of the Pfizer and AstraZeneca vaccines, antibody formation was
above the 90™ percentile of the measurement range in all subjects.
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Table 1. Demographic data of Pfizer and AstraZeneca vaccine groups

Demographic data Pfizer BNT162b2 AstraZeneca ChAdOx1
Sex Male Female Total Male Female Total
41(33.9) 80(66.1)  121(100.0) 38(32.5) 79 (67.5) 117 (100.0)

Age (yr)
20-29 5(122) 19(23.8) 24 (19.8) 2(53) 35(443) 37(31.6)
30-39 7(17.1) 17(21.3) 24 (19.8) 14 (36.8) 13 (16.5) 27(23.1)
40-49 15(36.6) 32 (40.0) 47 (38.8) 13(34.2) 14 (17.7) 27(23.1)
50-59 14 (34.1) 12 (15.0) 26 (21.5) 8(21.1) 14(17.7) 22(18.8)
60 - 69 - - - 1(2.6) 3(3.8) 4(34)

COVID-19 past

infection
Yes 124) 2(2.5) 3(2.5) - 1(1.3) 1(0.9)
No 40 (97.6) 78 (97.5) 118 (97.5) 38 (100.0) 78 (98.7) 116 (99.1)

Values are presented as n (%).
Abbreviation: COVID-19, Coronavirus disease 2019.
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Table 2. Pfizer BNT162b2 seropositive rate and quantitative level of immunoglobin according to
Elecsys COV2S and Centaur COV2T

Pfizer BNT162b2 — post 3 weeks

Pfizer BNT162b2 — post 16 weeks

[Q;I?nﬂ? fation Male Female Total Male Female Total .
(n=40) (n=178) (n=118) (n=40) n="77) (n=117)
Elecsys COV2S
0.8-19.99 4(10.0) 15(19.2) 19 (16.1) - - -
20-49.99 17 (42.5) 16 (20.5) 33(28.0) - 1(1.3) 1(0.9)
50-99.99 8(20.0) 14 (17.9) 21 (18.6) - - -
100 - 174.99 4(10.0) 18(23.1) 22 (18.6) - - -
175-249.99 3(75) 9(11.5) 12(10.2) 125) 1(13) 2(1.7)
above 250 4(10.0) 6(7.7) 10(8.5) 39(97.5) 75(974) 114 (97.4)
Centaur COV2T
Negative 1(2.5) 1(1.3) 2(1.7) - - -
1-4.99 14 (35.0) 28 (35.9) 42 (35.6) - - -
5-10 12 (30.0) 18 (23.1) 30(254) - 1(1.3) 1(0.9)
>10 13 (32.5) 31(39.7) 44 (37.3) 40 (100.0) 76 (98.7) 116 (99.1)

Values are presented as n (%).

*1 subject was not tested at post 16 weeks.
Abbreviation: Centaur COV2T, Centaur XPT SARS-CoV-2; Elecsys COV2S, Elecsys Anti-SARSCoV-2 S

Table 3. AstraZeneca ChAdOx1 seropositive rate and quantitative level of immunoglobin
according to Elecsys COV2S and Centaur COV2T

AstraZeneca ChAdOx1 —post 3 weeks

AstraZeneca ChAdOx1 —post 16 weeks

IQJ;lr?)anJ fation Male Female Total Male Female Total .
(n=38) (n=78) (n=116) (n=21) (n=43) (n=064)

Elecsys COV2S
Negative 2(5.3) 3(3.8) 5@4.3) - - -
0.8-19.99 20 (52.6) 44 (56.4) 64(55.2) - - -
20-49.99 4(10.5) 15(19.2) 19 (164) - - -
50-99.99 8(21.1) 8(10.3) 16 (13.8) 1(4.8) - 1(1.6)
100 - 174.99 2(53) 5(64) 7(6.0) - - -
175-249.99 1(2.6) 1(13) 2(1.7) 1(4.8) 4(9.3) 5(7.8)
above 250 1(2.6) 2(2.6) 3(2.6) 19(90.5) 39(90.7) 58 (90.6)

Centaur COV2T
Negative 7(184) 17 (21.8) 24 (20.7) - - -
1-4.99 17 (44.7) 41 (52.6) 58 (50.0) - - -
5-10 3(7.9) 8(10.3) 11(9.5) 1(4.8) - 1(1.6)
>10 11(28.9) 12 (15.4) 23(19.8) 20(95.2) 43 (100.0) 63 (98.4)

Values are presented as n (%o).

'52 subjects were not tested at post 16 weeks.
Abbreviation: Centaur COV2T, Centaur XPT SARS-CoV-2; Elecsys COV2S, Elecsys Anti-SARSCoV-2 S
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(A) Pfizer vaccine group
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Fig. 1. 3 weeks and 16 weeks post-vaccination antibody titer by vaccine groups, (A) Pfizer vaccine group (B)
AstraZeneca vaccine group.
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