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Letter to the Editor 

Post-SARS-CoV-2 vaccination specific antibody decrease —

Thresholds for determining seroprevalence and 

seroneutralization differ 
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Fig. 1. Comparison of the results obtained with the Roche RBD total antibody assay 

and those obtained with the pseudovirus neutralization and surrogate virus neutral- 

ization tests. Blue dots represent samples for which the Roche assay and the corre- 

sponding neutralizing test agreed. Orange dots represent samples positive with the 

Roche assay and negative with the corresponding neutralizing test. Purple dots rep- 

resent samples negative with the Roche assay and positive with the corresponding 

neutralizing assay. Dots which are surrounded by a red ring represent samples for 

which sVNT and pVNT results are divergent. (For interpretation of the references 

to colour in this figure legend, the reader is referred to the web version of this 

article.). 
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ear editor, 

We would like to respond to the Letter to the Editor of Bene 

t al. discussing our articles on the evaluation of the serological 

esponse 3 months after BNT162b2 vaccination [1-3] . The authors 

ointed out that we used a “catchy label ” when referring to the ob- 

erve decline of antibody titers. The authors added that our anal- 

sis can be “in this touchy context, (be) interpreted as bad news ”

nd (they) “would like to re-interpret these data in a more positive 

ay by emphasizing the high antibody titers detected in this study ”. 

he authors then discussed on selected studies supporting their as- 

umptions, even though we previously commented on the limita- 

ions of some of these studies to appreciate the antibody response 

ue to inadequate sample dilution [3] . 

In our opinion, we did not convey “bad news ” and as implied 

y the authors of this letter, we did not use deliberately “catchy ”

ords. We factually interpreted and discussed the analytical results 

e obtained. In addition, our manuscript already stipulated that “it 

s important to notice that all participants still had a robust antibody 

esponse at 3 months ”. We also added that “moreover, the vaccina- 

ion with BNT162b2 elicited much higher antibody titers at 3 months 

ompared to the titers collected in serum from convalescent patients 

sing the same assay ”[2] . An interim analysis of 75 out of the 231

ubjects included in the CRO-Vax HCP study [4] reports a decline of 

1% and 20% between day 90 and day 180 for the seronegative and 

eropositive groups, respectively. 

We also noticed that the authors stipulate that the upper posi- 

ive threshold of the test (without using sample dilution) is already 

00-fold higher than the positivity threshold (i.e. 0.8 IU/mL) and 

eems to use this argument to support their optimistic view on the 

bserved declined in antibody titers. We question on the relevance 

f such interpretation since the threshold of 0.8 IU/mL has not 

een determined against the neutralizing capacity but against pos- 

tive RT-PCR to detect subjects who have been in contact with the 

irus. According to the manufacturer, a higher threshold is needed 

o correlate the Roche RBD total antibody assay (Roche Diagnostics, 

achelen, Belgium) with the neutralizing capacity [5] . 

We take the opportunity of this response to report results 

howing that even high antibody titers as detected by the Roche 

BD total antibody assay may not be neutralizing. Neutralizing an- 

ibodies are a subset of the antibodies produced against SARS-CoV- 

, but they are considered linked to protective immunity due to 

heir ability to block the viruses from entering the host cells [6] . 

mong our cohort of 75 COVID-19 patients representing in total 

14 samples, we determine the neutralizing capacity using a pseu- 

ovirus neutralization test (pVNT) and a surrogate virus neutral- 
ttps://doi.org/10.1016/j.jinf.2021.08.023 
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zation test (sVNT), two methods we described previously [7] . Re- 

ults are presented in Table 1 and Fig. 1 . One hundred and four 

amples were positive with the Roche RBD total assay but among 

hem, 16 (15%) were negative with the pVNT though some show- 

ng high Roche RBD total antibody titers (range from 1.13 to 2219 

U/mL). These results are consistent with those obtained with the 

VNT. Therefore, such results can provide inaccurate information 

n the level of protection against SARS-CoV-2 since some patients 

enerate antibodies which are not neutralizing. However, among 

hose who produce neutralizing antibodies, there is a correlation 

etween the level of antibodies against RBD and their neutral- 

zing capacity ( Fig. 1 ), indicating that the waning effect we ob- 
eserved. 

https://doi.org/10.1016/j.jinf.2021.08.023
http://www.ScienceDirect.com
http://www.elsevier.com/locate/jinf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jinf.2021.08.023&domain=pdf
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Table 1 

Summary table of positive and negative results with the Roche RBD total Ab assay against the pVNT and the sVNT assays. Agreement between sVNT and pVNT is 91.23% 

(95% CI: 84.46—95.71%, 8 false positive and 2 false negative for sVNT vs pVNT, this mainly concerns samples close to the positivity threshold of the pVNT and sVNT 

assays). 

Roche RBD total Ab pVNT Total sVNT Total 

Negative( F ≥ 1:20) Positive( F < 1:20) Negative( < 10 AU/mL) Positive( � 10 AU/mL) 

Negative( < 0.8 

AU/mL) 

8 2 10 7 3 10 

Positive( ≥ 0.8 AU/mL) 16 88 104 11 93 104 

Total 24 90 114 18 96 114 

Roche RBD total Ab vs pVNT Roche RBD total Ab vs sVNT 

Specificity Sensitivity Specificity Sensitivity 

33.33%(95%CI: 

15.63—55.32%) 

97.78%(95%CI: 

92.20—99.73%) 

38,89%(95%CI: 

17.30—64.25%) 

96,88%(95%CI: 

91.14—99.35%) 
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erved may finally reduce the protection against SARS-CoV-2. Our 

ssumptions are in line with the results of Bergwerk et al. who 

eported that among fully vaccinated health care workers, the oc- 

urrence of breakthrough infection with SARS-CoV-2 was corre- 

ated with neutralizing antibody titers during the peri–infection 

eriod [8] . The authors of this study found that low titers of neu- 

ralizing antibodies and S-specific IgG antibodies may serve as 

arkers of breakthrough infection, an observation which has also 

een made by Khoury et al. [9] . A study from Rus et al. proposed a

oche RBD total assay titer of 133 BAU/mL to reach the neutraliz- 

ng threshold [10] . The identification of the correlation (or the lack 

f) between immunity and protection from SARS-CoV-2 is critical 

o predicting how the expected antibody decay will affect clini- 

al outcomes, if and when a booster dose will be needed, and 

hether vaccinated persons are protected. All these observations 

ead at least to the following conclusions: 1) positivity threshold 

eported in the instruction of use of the Elecsys anti-SARS-CoV-2 

pike is not a threshold for protection and our group and others 

emonstrated that higher antibody titers are needed to correlate 

ith seroneutralization although this is also subject to the diver- 

ity of antibody response among individuals; 2) the neutralizing 

ntibody titer is linked to the occurrence of breakthrough infec- 

ion and therefore, decline or waning effect should be evaluated 

nd anticipated in order to provide a rationale for the administra- 

ion of a boost dose of vaccine especially in patients with expected 

ow response to the vaccine like the elderly. 

Finally, we would like to stress out that scientific observations 

hould be interpreted as they are and should not be moderated 

nder the pretext of potentially conveying « bad » news for the 

ublic. Vaccination against COVID-19 has proven and still prove ef- 

cacy but the decline in antibody titers should question the scien- 

ific community on the long-term protection against SARS-CoV-2 

nfection. 

unding 

This research has been funded in own founds from the Univer- 

ity of Namur. 

eclaration of Competing Interest 

The authors declare no conflict of interest in relation to the 

resent study. 

eferences 

1. Béné MC , Bittencourt MDC , Chevallier P . Post-SARS-CoV-2 vaccination spe- 

cific antibody decrease: let’s get the half-full glass perspective. J Infect 2021 
2021-07-01 . 
e5 
2. Favresse J , Bayart JL , Mullier F , Elsen M , Eucher C , Van Eeckhoudt S , et al. An-

tibody titres decline 3-month post-vaccination with BNT162b2. Emerg Microbes 
Infect 2021; 10 (1):1495–8 PubMed PMID: 34232116. Epub 2021/07/08 . 

3. Favresse J , Douxfils J . Importance of sample dilution in the evaluation of the

antibody response after SARS-CoV-2 vaccination. J Infect 2021 PubMed PMID: 
34233149. Pubmed Central PMCID: PMC8255089. Epub 2021/07/08 . 

4. Favresse J , Bayart JL , Mullier F , Dogne JM , Closset M , Douxfils J . Early antibody
response in health-care professionals after two doses of SARS-CoV-2 mRNA vac- 

cine (BNT162b2). Clin Microbiol Infect 2021 PubMed PMID: 33975007. Pubmed 
Central PMCID: PMC8106520. Epub 2021/05/12 . 

5. Roche diagnostics. Elecsys anti-SARS-CoV-2 S immune response to SARS-CoV-2 

infection & vaccination – questions & answers. 2021. 
6. VanBlargan LA , Goo L , Pierson TC . Deconstructing the antiviral neutralizing-an- 

tibody response: implications for vaccine development and immunity. Microbiol 
Mol Biol Rev 2016; 80 (4):989–1010 PubMed PMID: 27784796. Pubmed Central 

PMCID: PMC5116878. Epub 2016/10/28 . 
7. Favresse J, Gillot C, Di Chiaro L, Eucher C, Elsen M, Van Eeckhoudt S, et al. Neu-

tralizing antibodies in COVID-19 patients and vaccine recipients after two doses 

of BNT162b2. Viruses 2021; 13 (7):1364 PubMed PMID. doi: 10.3390/v13071364 . 
8. Bergwerk M , Gonen T , Lustig Y , Amit S , Lipsitch M , Cohen C , et al. Covid-19

breakthrough infections in vaccinated health care workers. N Engl J Med 2021 
2021-07-28 . 

9. Khoury DS , Cromer D , Reynaldi A , Schlub TE , Wheatley AK , Juno JA , et al. Neu-
tralizing antibody levels are highly predictive of immune protection from symp- 

tomatic SARS-CoV-2 infection. Nat Med 2021; 27 (7):1205–11 2021-07-01 . 

0. Resman Rus K , Korva M , Knap N , Avši ̌c Županc T , Poljak M . Performance of the
rapid high-throughput automated electrochemiluminescence immunoassay tar- 

geting total antibodies to the SARS-CoV-2 spike protein receptor binding do- 
main in comparison to the neutralization assay. J Clin Virol 2021; 139 :104820 

2021-06-01 . 

Jonathan Douxfils ∗

Qualiblood s.a. , Namur , Belgium 

University of Namur , Department of Pharmacy , Namur Research 

Institute for Life Sciences , Rue de Bruxelles, 61, Namur 50 0 0 , Belgium

Constant Gillot 

University of Namur , Department of Pharmacy , Namur Research 

Institute for Life Sciences , Rue de Bruxelles, 61, Namur 50 0 0 , Belgium

François Mullier 

CHU UCL Namur, Université catholique de Louvain, Department of 

Laboratory Hematology , Namur Research Institute for Life Sciences , 

Yvoir , Belgium 

Julien Favresse 

University of Namur , Department of Pharmacy , Namur Research 

Institute for Life Sciences , Rue de Bruxelles, 61, Namur 50 0 0 , Belgium

Clinique Saint-Luc Bouge, Department of Laboratory Medicine , 

Namur , Belgium 

∗Corresponding author. 

E-mail address: jonathan.douxfils@unamur.be (J. Douxfils) 

http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0001
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0001
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0001
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0001
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0002
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0002
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0002
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0002
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0002
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0002
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0002
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0002
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0003
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0003
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0003
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0004
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0006
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0006
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0006
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0006
https://doi.org/10.3390/v13071364
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0008
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0009
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0010
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0010
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0010
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0010
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0010
http://refhub.elsevier.com/S0163-4453(21)00405-9/sbref0010
mailto:jonathan.douxfils@unamur.be

