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Letter to the Editor

Post-vaccination SARS-CoV-2 antibody kinetics and protection
duration against Omicron in elderly population

Dear Editor,

Coronavirus disease 2019 (COVID-19) caused by the SARS-CoV-2
is particularly severe in older individuals because of an impaired
immune response.! The vaccines presently available are less ef-
ficacious in older individuals, because of the senescence of their
immune systems.” A recent letter in Journal of Infection showed
the need of a third vaccine dose due to a waning antibody re-
sponse against new SARS-CoV-2 variants in healthy and immuno-
compromised individuals.? In this study, we analysed the protec-
tion against Omicron provided by the immune responses of nurs-
ing home residents (NHRs) and a population of healthcare workers
(HCWs).

We measured the antibody responses of 106 older adults (> 65
years old) living in 3 French nursing homes and vaccinated with 3
doses of BNT162b, matched with 106 HCWs for sex, past COVID-
19 infection and vaccination status. Blood samples were taken 3-
6 weeks after their third vaccine dose (12 September 2021- 13
October 2021 for HCWs, 8 November 2021-04 January 2022 for
NHRs) before the Omicron epidemic wave erupted in France. The
median follow-up was 179 days (IQR: 171-182) for HCWs, and 195
days (IQR: 167-195) for NHRs. Anti-S and anti-N antibodies were
measured with an electrochemiluminescent assay ( Alinity, Ab-
bott, Sligo, Ireland). Neutralizing antibody titers were assessed by
end-point dilution using Vero cells (ATCC, CCL-81™) and clinical
SARS-CoV-2 Omicron BA.1 and BA.2 strains.” Infections were de-
tected using a nucleic-acid amplification method (Aptima™, Ho-
logic, USA)* and SARS-CoV-2 RNA was sequenced using single-
molecule real-time sequencing (Pacific Biosciences, USA).° This
study was approved by the French Research Ethics Committee Est-
Il (COVID BioToul, ID-RCB 2020-A01292-37, ClinicalTrials.gov Iden-
tifier: NCT04385108).

The 106 NHRs (81 (76.4%) women, median age: 89 years (range:
56-103)) included 53 (50%) who had been infected before vacci-
nation (positive SARS-CoV-2 RNA or anti-N antibodies). The me-
dian age of the 106 paired HCWs was 41 years (range: 21-61). The
median BA.1 neutralizing antibody (NADb) titer of the previously-
uninfected, vaccinated NHRs was higher (8, IQR: 8-24) than that of
the uninfected, vaccinated HCWs (2, IQR: 2-4), p<0.01 Wilcoxon
signed-rank test). Similarly, the median BA.1 NAb titer in the
infected-vaccinated NHRs was higher (16, IQR: 16-32) than that
of the matched HCWs (8, IQR: 4-16, p=0.03 Wilcoxon). The anti-
Omicron BA.2 NAD titers of uninfected NHR (32, IQR: 8-32) and
uninfected HCWs (16, IQR:8- 32, p>0.05, Wilcoxon signed-rank
test) were not significantly different. In contrast, the anti-Omicron

https://doi.org/10.1016/j.jinf.2022.08.040

BA.2 NAD titers of infected-vaccinated NHRs (32, IQR: 16-64) were
significantly higher than those of the infected-vaccinated HCWs
(16, IQR: 16-32, p=0.04, Wilcoxon signed-rank test). NHRs with no
prior SARS-CoV-2 infection had a median binding antibody (BAb)
concentration of 1959 BAU/ml (IQR 863-4,364) one month after
their third dose of vaccine, not significantly different from that
of their matched HCWs (1593 BAU/ml, IQR: 1125-2698 ; p>0.05,
Wilcoxon signed-rank test, Fig. 1A). The median BAb concentra-
tions of the NHRs who had been infected with SARS-CoV-2 before
vaccination were significantly higher (3533 BAU/ml, IQR: 2151-
5391) than those of the NHRs who had not been infected (1959
BAU/ml, IQR 863-4364 ; p=0.03 Wilcoxon, Fig. 1B). This concen-
tration was also higher than that of infected-vaccinated HCWs
(1,931 BAU/ml, IQR: 1202-3558, p=0.03, Wilcoxon signed-rank
test).

None of the 106 NHR given the third dose of vaccine devel-
oped an Omicron BA.1 infection, but 33 (31.1%) were infected with
Omicron BA.2 at least 1 month after the booster injection. Their
median BA.2 NAD titer one month after the third dose of vaccine
was 12 (IQR: 8-32); it was 32 (IQR 8-64) for those who did not
become infected after the booster injection. A BA.2 NAb titer be-
low 8 provided 19.2% protection against Omicron BA.2, titers of
16 or 32 gave 85.3% protection and an NAD titer of 64 or more
provided 95.6% protection. Similarly, NHRs who were infected with
BA.2 SARS-CoV-2 after their third dose of vaccine had median BAb
concentration of 1959 BAU/ml (IQR 863-3707); it was 3339 BAU/ml
(IQR: 1714-5836 ; p=0.03 ; Wilcoxon rank test) in those who did
not subsequently become infected. Most (90%) of the Omicron BA.2
infections occurred in NHRs who had BAb concentrations below
6209 BAU/ml. A BAb concentration below 1000 BAU/ml provided
only 25% protection against Omicron BA.2 ; 1000-6000 BAU/ml
provided 77.9% protection; while >6000 provided 97.1% protection.
Consequently, we set the average protection threshold against Omi-
cron BA.2 at 5000 BAU/ml. The median BA.2 protection time for
infected/vaccinated people with initial antibody concentrations >
10,000 BAU/ml was shorter in the NHRs (median 119 days, IQR:
61-223) than in the immunocompetent HCWs (189 days, IQR: 124-
405, p <0.01, Wilcoxon signed rank test, Fig. 2 A&C). It was 48
days (IQR: 1-96) for uninfected-vaccinated HCWs and 30 days for
uninfected-vaccinated NHRs (IQR: 0-40, p =0.13, Wilcoxon, signed
rank test Fig. 2 B&D) whose total antibody concentrations were be-
tween 2000 BAU/ml and 10,000 BAU/ml one month after the third
injection. There was no protection for the 89.2% of uninfected-
vaccinated NHRs whose total antibody concentrations were below
2000 BAU/mL.

The 3-doses antibody responses against Omicron provided less
protection than it did against the ancestral strain, although the
anti-Omicron responses in NHRs after three doses were as good

0163-4453/© 2022 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Fig. 1. A. Uninfected-Vaccinated NHRs and HCWs: binding antibody concentrations after 2/3 dose of vaccine. B. Infected-Vaccinated NHRs and HCWs: binding antibody

concentrations after 2/3 dose of vaccine.

or better than those of younger adults. None of our NHRs ac-
quired an Omicron BA.1 infection during follow-up, while 31.1%
were infected with Omicron BA.2. The anti-BA.2 NAb concentra-
tion providing at least 95.6% protection against Omicron BA.2 in-
fection was 64 or higher. This is similar to that needed to protect
younger populations against pre-Omicron strains.”-® The BAb con-
centration needed to protect against Omicron BA.2 was also high
(about 5000 BAU/ml), the humoral responses of both uninfected-

vaccinated HCWs and uninfected-vaccinated NHRs provided insuf-
ficient protection. These people could benefit from supplementary
doses. On the other hand, the antibody protection decayed faster in
NHRs than in HCWs, which may explain why NHRs were protected
for a shorter time despite a high initial peak antibody concentra-
tion, in agreement with a previous report.’

Further studies on vaccination and protective immunity in the
elderly should include other markers including T cells responses.
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