
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



International Journal of Infectious Diseases 111 (2021) 65–67 

Contents lists available at ScienceDirect 

International Journal of Infectious Diseases 

journal homepage: www.elsevier.com/locate/ijid 

The strength of association between pre-and post-booster BNT162b2 

anti-SARS-CoV-2 antibodies levels depends on the immunoassay 

✩ , ✩✩ 

Gian Luca Salvagno 

1 , 2 , Brandon M. Henry 

3 , Giuseppe Lippi 1 , ∗

1 Section of Clinical Biochemistry, University of Verona, Verona, Italy 
2 Service of Laboratory Medicine, Pederzoli Hospital, Peschiera del Garda, Italy 
3 The Heart Institute, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA 

a r t i c l e i n f o 

Article history: 

Received 2 August 2021 

Revised 23 August 2021 

Accepted 23 August 2021 

Keywords: 

SARS-CoV-2 

COVID-19 

Vaccine 

Immunoassay 

Antibodies 

a b s t r a c t 

Objectives : Reliable evidence suggests that anticipating the humoral response to coronavirus disease 2019 

(COVID-19) vaccines is essential for predicting their clinical effectiveness. In this work, we sought to de- 

termine the extent to which the response of anti-SARS-CoV-2 antibodies BNT162b2 booster measured 

with four different commercial immunoassays could be predicted after initial homologous vaccination. 

Methods : This observational study enrolled 181 SARS-CoV-2 baseline seronegative healthcare workers 

(mean age 42 ±13 years; 59.7% females), who received two doses of the BNT162b2 vaccine. Antibodies 

levels were assessed with Roche Elecsys Anti-SARS-CoV-2 S, ACCESS SARS-CoV-2 IgG II, Snibe S-RBD IgG, 

and LIAISON SARS-CoV-2 TrimericS IgG. The correlation of anti-SARS-CoV-2 serum antibodies 21 days 

after the first vaccine dose and 30 days after the second dose was assessed with Pearson’s test. 

Results : A significant correlation was found between serum anti-SARS-CoV-2 antibodies levels after 

the first (T1) and second (T2) BNT162b2 vaccine dose with all immunoassays, though the strength of 

such association depended on the immunoassay. Briefly, the highest correlation was found for LIAISON 

SARS-CoV-2 TrimericS IgG (r = 0.71), followed by ACCESS SARS-CoV-2 IgG II (r = 0.65), Snibe S-RBD IgG 

(r = 0.52), and then Roche Elecsys Anti-SARS-CoV-2 S (r = 0.40). 

Conclusion : The value of predicting post-booster values of anti-SARS-CoV-2 antibodies levels from pre- 

booster levels significantly depends on the immunoassay used. 

© 2021 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious 

Diseases. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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Reliable evidence suggests that anticipating a humoral response 

o coronavirus disease 2019 (COVID-19) vaccines is essential for 

redicting their clinical effectiveness. Ber gwerk et al. conducted 

 study in the largest medical center in Israel, where healthcare 

orkers who received the Pfizer mRNA COVID-19 BNT162b2 vac- 

ine were followed up with molecular or antigen testing, sero- 

ogic assays, and genomic sequencing ( Bergwerk et al., 2021 ). No- 

ably, the levels of anti-SARS-CoV-2 (severe acute respiratory syn- 

rome coronavirus 2) neutralizing antibody and anti-SARS-CoV- 
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 IgG were found to be nearly 64% and 49% lower in infected 

ubjects than in matched uninfected controls. More importantly, 

igher peri-infection values of anti-SARS-CoV-2 neutralizing anti- 

odies were associated with lower viral load, thus supporting the 

onclusion that predicting the serological response to COVID-19 

accines would be crucial for predicting breakthrough infections, 

hus optimizing vaccine efficiency. Similar evidence has been re- 

orted in another preliminary investigation by the Oxford COVID 

accine Trial Group ( Feng et al., 2021 ), where it was found that 

accine efficacy against primary symptomatic COVID-19 was di- 

ectly related to the anti-SARS-CoV-2 level of anti-spike IgG, anti- 

ARS-CoV-2 receptor-binding domain (RBD) IgG and neutralizing 

ntibodies levels achieved after vaccination with the AstraZeneca 

ZD1222 vaccine. 

In a recent article, Perkmann et al. concluded that total anti- 

ARS-CoV-2 antibodies measured after the first BNT162b2 vac- 

ine dose with Roche Elecsys SARS-CoV-2 S predicted humoral im- 

unogenicity reached after the booster ( Perkmann et al., 2021 ). 
iety for Infectious Diseases. This is an open access article under the CC BY-NC-ND 
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Figure 1. Correlation of serum anti-SARS-CoV-2 antibodies levels in 181 recipients of BNT162b2 vaccine measured after the first (T1) and second (T2) doses using different 

commercial immunoassays. 
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he evaluation of humoral response after coronavirus disease 2019 

COVID-19) vaccination based on different antibodies classes (e.g., 

otal antibodies vs. Ig), different antigenic targets (e.g., trimeric 

pike protein vs. its RBD), and even with different immunoas- 

ays and analytical platforms has important clinical significance 

 Lippi et al., 2021 ), so that such correlation needs to be straightfor-

ardly verified with different analytical techniques. In this work, 

e sought to determine the extent to which the response of anti- 

ARS-CoV-2 antibodies BNT162b2 booster measured with four dif- 

erent commercial immunoassays could be predicted after initial 

omologous vaccination. 

ethods 

Anti-SARS-CoV-2 antibodies were assayed in 181 SARS-CoV- 

 baseline seronegative healthcare workers (mean age 42 ±13 

ears; 59.7% females) from the Pederzoli Hospital (Peschiera del 

arda, Verona, Italy), who received two doses of BNT162b2 vaccine 

Comirnaty; Pfizer-BioNTech, NY, USA), the second dose 21 days 

fter the first one. Antibodies levels were assessed as total anti- 

ARS-CoV-2 RBD with Roche Elecsys Anti-SARS-CoV-2 S (Roche 

iagnostics, Basel, Switzerland), as anti-SARS-CoV-2 RBD IG mea- 

ured with both ACCESS SARS-CoV-2 IgG II (Beckman Coulter, Brea, 
66 
A, USA) and Snibe S-RBD IgG (New Industries Biomedical Engi- 

eering Co., Ltd [Snibe], Shenzhen, China), as well as anti-SARS- 

oV-2 trimeric spike protein using LIAISON SARS-CoV-2 TrimericS 

gG (DiaSorin, Saluggia, Italy). 

esults 

We found a significant correlation between serum anti-SARS- 

oV-2 antibodies levels after the first (T1) and second (T2) 

NT162b2 vaccine doses with all immunoassays ( Figure 1 ), though 

he strength of such association depended on the immunoassay. 

riefly, the highest correlation was found for LIAISON SARS-CoV-2 

rimericS IgG (r = 0.71; 95%CI, 0.62-0.77; p < 0.001), followed by AC- 

ESS SARS-CoV-2 IgG II (r = 0.65; 95%CI, 0.55-0.72; p < 0.001), Snibe 

-RBD IgG (r = 0.52; 95%CI, 0.40-0.62; p < 0.001), whilst Roche Elec- 

ys Anti-SARS-CoV-2 S displayed the lowest but still significant cor- 

elation (r = 0.40; 95%CI, 0.27-0.52; p < 0.001). 

onclusions 

These results suggest that, although we would agree with the 

onclusions of Perkmann et al. (2021) that pre-booster BNT162b2 

nti-SARS-CoV-2 antibodies levels are associated with post-booster 



G.L. Salvagno, B.M. Henry and G. Lippi International Journal of Infectious Diseases 111 (2021) 65–67 

v

s

s

b

c

t

A

B

E

o

F

C

A

R

B

D  

F  

L  

P

alues in baseline seronegative vaccine recipients, the strength of 

uch association depends on the immunoassay used for their as- 

essment. We also confirmed that the clinical information provided 

y different commercial anti-SARS-CoV-2 antibodies is not inter- 

hangeable, especially when different antibodies classes are quan- 

ified or different antigenic targets are used ( Danese et al., 2021 ). 
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