S

ELS

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.



Journal of Infection 85 (2022) e4-e6

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

Contents lists available at ScienceDirect

Journal of Infection

Letter to the Editor

Comparative effects of mRNA vaccine booster and natural g
Omicron infection on the neutralizing antibody response

Dear Editor,

A recent report found that booster vaccination could signifi-
cantly increase the neutralizing responses to all the variant of con-
cern, including Omicron [1]. Other studies questioned whether a
booster dose of vaccine is more effective than two doses in pre-
venting symptomatic SARS-CoV-2 in pre-Omicron populations [2].
New waves of infection can occur in populations whose immu-
nity is due to a prior infection and/or vaccination [3], while other
studies indicate that Omicron overcomes the immunity provided
by vaccination and/or infection with an earlier variant [4]. Pub-
lic health policies can benefit from knowledge of the immune re-
sponses elicited by vaccination and natural infection.

We analyzed the neutralizing antibody responses of 115 individ-
uals matched for age and sex: 23 were unvaccinated and had been
infected with Omicron, 23 had been vaccinated with two doses and
had never been infected, 23 had been infected with Omicron af-
ter two doses of vaccine, 23 had received a mRNA vaccine booster
(third dose) and had no infection, 23 had been infected with Omi-
cron after a mRNA vaccine boost. Infections were detected us-
ing a nucleic-acid amplification method (Aptima™, Hologic, USA)
[5] and SARS-CoV-2 RNA was sequenced using single-molecule
real-time sequencing (Pacific Biosciences, USA) [6]. Serological
samples were taken from those vaccinated without infection one
month after the last dose of vaccine and from infected subjects
3 to 6 weeks after infection. Neutralizing antibody titers were as-
sessed by end-point dilution using Vero cells (ATCC, CCL-81™) and
a clinical SARS-CoV-2 Omicron BA.1 strain (EPI_ISL_10316329). This
study was approved by the French Research Ethics Committee Est-

https://doi.org/10.1016/j.jinf.2022.05.001

Il (COVID BioToul, ID-RCB 2020-A01292-37, ClinicalTrials.gov Iden-
tifier: NCT04385108).

The median age of the 115 subjects (80 men, 69.6%) was 39
years (range: 21-61). The frequencies of symptomatic infections
were: unvaccinated: 82.6%, 2-dose vaccinated: 87% and 3-dose vac-
cinated: 82.6% (p > 0.05, Cochran Q-test). No individual in any
of the groups had required hospitalization for their SARS-CoV-2
Omicron infection. Two-dose vaccinates uninfected subjects had
the lowest neutralizing antibody titers (median 2, IQR 0-3, blue
box Fig. 1); they were significantly lower than those of the un-
vaccinated Omicron-infected subjects (median 8, IQR 4-24, red
box Fig. 1, p < 0.01 Wilcoxon signed rank test). The neutraliz-
ing antibody titers of the 3-dose-vaccinated uninfected subjects
(median 16, IQR 8-16, green box Fig. 1) and the unvaccinated
Omicron-infected subjects (p = 0.11, Wilcoxon signed rank test)
were not different, as were the titres of the 3 dose-vaccinated
infected (median 64, IQR 64-128, grey box Fig. 1) and 2-dose
vaccinated infected subjects (median 64, IQR 32-128, orange box
Fig. 1, p = 0.79, Wilcoxon signed rank test). The neutralizing an-
tibody titers of the 2-dose-vaccinated uninfected subjects who be-
came Omicron-infected were significantly higher than those who
were given a booster dose (median 16, IQR 8-16, green box Fig. 1,
p < 0.01, Wilcoxon signed rank test).

These data indicate that a SARS-CoV-2 Omicron infection elic-
its a stronger immune response against Omicron than a full
(2 dose) course of vaccination. The booster dose increased the
neutralizing antibody response of the 2-dose-vaccinated sub-
jects but it remained below the level conferred by an Omicron
infection.

Our findings could, despite the small sample size, help optimize
future vaccination strategies.

0163-4453/© 2022 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
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Fig. 1. Neutralizing antibody titers: influence of infection status and vaccination schedule.
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