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CORRESPONDENCE

Neutralization against BA.2.75.2, BQ.1.1, and XBB
from mRNA Bivalent Booster

TO THE EDITOR: The emergence of the highly di-
vergent B.1.1.529 (omicron) variant of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
led to concerns about the efficacy of vaccines
based on the ancestral spike and to the approval
in the United States of bivalent vaccines for coro-
navirus disease 2019 (Covid-19) that include the
ancestral spike and the omicron BA.5 spike pro-
teins.'? Since the approval and distribution of
these vaccines, additional subvariants containing
key mutations that further enhance the ability of
the virus to escape from vaccine-elicited antibod-
ies and regulatory-approved monoclonal antibod-
ies have been identified.* Of particular concern is
the R346T mutation, which has arisen in multiple
omicron subvariants, including BA.2.75.2, BQ.1.1,
and XBB (Fig. S1 in the Supplementary Appendix,
available with the full text of this letter at NEJM
.org). We tested serum samples obtained from
participants who had received either one or two
monovalent boosters or the bivalent booster to
determine the neutralization efficiency of the
booster vaccines against wild-type (WA1/2020)
virus and primary isolates of omicron subvariants
BA.1, BA.5, BA.2.75.2, BQ.1.1, and XBB using an
in vitro, live-virus focus reduction neutralization
test (FRNT). All the participants provided written
informed consent.

We used the FRNT in a VeroE6/TMPRSS2 cell
line! to compare the neutralizing activity in serum
samples obtained from participants in three co-
horts: the first cohort comprised 12 participants
7 to 28 days after one monovalent booster; the
second, 11 participants 6 to 57 days after a second
monovalent booster; and the third, 12 participants
16 to 42 days after a bivalent booster. The differ-
ences in neutralizing antibody responses among
these three cohorts were quantitated by compar-
ing the FRNT, (the reciprocal dilution of serum
that neutralizes 50% of the input virus) geomet-
ric mean titers (GMTs) of neutralizing antibodies
against the omicron subvariants with that against
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the ancestral SARS-CoV-2 WA1/2020 strain. Serum
samples in which the GMT fell below the limit of
detection (1:20) were given an arbitrary FRNT,,
value of 10.

In all three cohorts, neutralization activity was
lower against all omicron subvariants than against
the WA1/2020 strain; neutralizing activity was
lowest against the XBB subvariant (Fig. 1 and
Fig. $2). In the cohort that received one monova-
lent booster, the FRNT,  GMTs were 857 against
WA1/2020, 60 against BA.1, 50 against BA.5, 23
against BA.2.75.2, 19 against BQ.1.1, and below
the limit of detection against XBB. In the cohort
that received two monovalent boosters, the FRNT, |
GMTs were 2352 against WA1/2020, 408 against
BA.1, 250 against BA.5, 98 against BA.2.75.2, 73
against BQ.1.1, and 37 against XBB. The results
in both of these cohorts correspond with neu-
tralization titers against BA.1 and BA.5 that were
5 to 9 times as low as that against WA1/2020 and
neutralization titers against BA.2.75.2, BQ.1.1, and
XBB that were 23 to 63 times as low as that
against WA1/2020.

In the cohort that received the BA.5-contain-
ing bivalent booster, the neutralizing activity
against all the omicron subvariants as compared
with that against WA1/2020 was better than in
the other two cohorts (Fig. 1C). The FRNT,,
GMTs were 2481 against WA1/2020, 618 against
BA.1, 576 against BA.5, 201 against BA.2.75.2,
112 against BQ.1.1, and 96 against XBB. The re-
sults in this cohort correspond with neutralization
titers against BA.1 and BA.5 that were 4 times as
low as that against WA1/2020 and neutralization
titers against BA.2.75.2, BQ.1.1, and XBB that were
12 to 26 times as low as that against WA1/2020.

Persons who received either one or two mono-
valent Covid-19 vaccine boosters had much lower
neutralization activity against omicron subvari-
ants (especially against BA.2.75.2, BQ.1.1, and
XBB, which contain the predicted escape mutation
R346T) than that against the WA1/2020 strain.
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Figure 1. Neutralizing Responses against the WA1/2020 Strain and Omicron Subvariants.

Shown is the neutralization activity against the WA1/2020 strain of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and
the omicron subvariants BA.1, BA.5, BA.2.75.2, BQ.1.1, and XBB in 12 participants who received one monovalent booster (Panel A), in
11 participants who received two monovalent boosters (Panel B), and in 12 participants who received the updated bivalent booster
(Panel C). The focus reduction neutralization test (FRNT, | [the reciprocal dilution of serum that neutralizes 50% of the input virus]) geo-
metric mean titer (GMT) of neutralizing antibodies against the WA1/2020 strain and each omicron subvariant is shown at the top of
each panel, along with the ratio of the neutralization GMT against the WA1/2020 strain to that against each omicron subvariant. The
connecting lines between the variants represent matched serum samples. The horizontal dotted lines represent the limit of detection of
the assay (FRNT, GMT 20). The red lines in Panels B and C indicate the participants who reported previous SARS-CoV-2 infection, and
the dashed line in Panel C indicates one participant who received two monovalent boosters before the bivalent booster. The colored
bars represent the FRNT, GMT among the participants in the cohort, and the I bars indicate 95% confidence intervals, which were not
adjusted for multiplicity and may not be used for hypothesis testing. LOD denotes limit of detection, and NA not applicable.
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