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with B.1,, (9-4x reduction for BA.2,
11.7x reduction for BA.2.75, and
39-0x reduction for BA.4/BA.5). By
contrast, breakthrough infection
during the omicron wave induced
higher omicron sublineage neutra-
lisation, although neutralisation
of BA.2.75,, and BA.4/BA5, was
significantly lower as compared with
BA.2,, (2-8x reduction for BA.2.75
and 3-6x reduction for BA.4/BA.5
appendix p 2).

Although our results await con-
firmation with authentic virus and
primary cells, BA.2.75 might be more
adept than BA.2 at infecting the lower
airways and inducing cell-cell fusion,
which could indicate an elevated
intrinsic pathogenic potential. More-
over, we identified bebtelovimab
(also known as LYCoV-1404)
and the cilgavimab-tixagevimab
antibody combination as treatments
for BA.2.75-infected individuals.
The observation that BA.2.75 and
BA.4/BA.5 display lower neutralisation
sensitivity compared with BA.2
suggests that this trait might
enable them to outcompete BA.2 in
subpopulations with vaccination or
infection-induced immunity. Finally,
our data confirm and extend the
findings of two recent studies®” and
provide evidence that three vaccine
doses are required to induce potent
neutralising activity against BA.2.75,
similar to what has been shown for
other omicron sublineages.**
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Omicron sublineage
BA.2.75.2 exhibits
extensive escape from
neutralising antibodies

SARS-CoV-2 omicron sublineage
BA.2.75 expanded rapidly in parts
of the world, but it has so far not
outcompeted BA.5 globally. Despite
similar geometric mean neutralising
titres (GMT) to BA.5, BA.2.75
remained sensitive to classes of
antibodies that BA.5 had escaped,*”
suggesting scope for antibody evasion.
The emergence of a sublineage of
BA.2.75 carrying additional muta-
tions R346T, F486S, and D1199N
(BA.2.75.2; figure A; appendix
p 1), growing rapidly (appendix p 2),
suggested more extensive escape from
neutralising antibodies.

F486V contributed to escape in
BA.5,> mutations at spike residue 346
have occurred in earlier variants,**
and have been specifically highlighted
for their capacity to confer additional
in escape in omicron.® Numerous
sublineages of the omicron variant
have been detected carrying con-
vergent mutations at position 346.
R346S is present in BA.4.7, and
R3461 in BA.5.97 BA.4.6, carrying
R346T and N658S, is currently the
dominant 346T-carrying lineage,
detected across a wide geographic
distribution. Similarly, several lineages
are emerging carrying mutations
at residue 486, including BA.2.10.4
harbouring a highly mutated spike,
including F486P.

Here we report the sensitivity
of emerging omicron sublineages
BA.2.75.2, BA.4.6, and BA.2.10.4 to
neutralisation by a panel of clinically
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relevant and preclinical monoclonal
antibodies and by serum from blood
donated in Stockholm, Sweden.
BA.2.75.2 and BA.4.6 both show
complete escape from cilgavimab
and a combination of cilgavimab
and tixagevimab, whereas BA.2.10.4
retains some sensitivity to cilgavimab
(figure B). Sotrovimab exhibits
similarly low potency against BA.5,
BA.2.75.2, and BA.2.10.4, with

some reduction against BA.4.6.
Bebtelovimab still potently neutralises
all variants we tested.

To characterise the evolving resis-
tance to immunity at the population
level, we evaluated the sensitivity
to neutralisation by serum from
random blood donors in Stockholm,
including a cohort sampled
Nov 8-14, 2021 (November 2021
cohort; figure C), before the emergence

of the omicron variant; a cohort
sampled April 11-17, 2022 (April 2022
cohort; figure D), after both a large
wave of infections (driven by BA.1then
BA.2) and the rollout of third vaccine
doses; and a cohort sampled Aug 29 to
Sept 4, 2022 (September 2022 cohort;
figure E), after the spread of BA.5.

In only the September 2022 cohort,
ancestral B.1 titres were at a similar
level to those against omicron

A B
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Casirivimab (REGN10933)
Imdevimab (REGN10987)
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Adintrevimab (ADG-20)
S2E12

S2K146
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Figure: BA.2.75.2 escapes neutralising antibodies

(A) Differences from BA.2 in BA.2.75 (orange), and BA.2.75.2 (red, underlined), depicted upon the SARS-CoV-2 BA.2 receptor binding domain (pdb:7UBO0). Sensitivity
of SARS-CoV-2 omicron sublineages and ancestral B.1 (D614G) to neutralisation by monoclonal antibodies (B), and randomly sampled sera from blood donated in
Stockholm, Sweden, between Nov 8-14, 2021 (n=25; C), April 11-17, 2022 (n=25; D), and Aug 29 to Sept 4, 2022 (n=25; E). Sera with neutralisation less than 50% at
the lowest dilution tested (20) are plotted as 20 (dotted line). IC;,=50% inhibitory concentration. ID;,=50% inhibitory dilution. *Indicates reversion.
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variants (figure E), potentially as
a result of omicron infections.
There was a significant difference
between the neutralisation of BA.5
and B.1 in the November 2021 and
April 2022 cohorts (p<0-0001);
however, neutralisation of the two
variants was not statistically different
in the September 2022 cohort. BA.4.6
(GMT 350 [95% CI 195-629]) and
BA.2.10.4 (GMT 436 [248-767])
were moderately more resistant to
neutralisation than BA.5 (GMT 544
[287-1033)).

Across all three timepoints,
neutralisation of BA.2.75.2 by
serum antibodies was significantly
lower than all other variants tested
(figure C, D, and E). Both R346T and
F486S mutations contributed to the
significantly enhanced resistance of
BA.2.75.2 compared with BA.2.75
(appendix p 3). 14 (56%) of 25 samples
from the November 2021 cohort
had ID, titres against BA.2.75.2 that
were below the limit of detection
(<20). In samples from April 2022
and September 2022 cohorts,
BA.2.75.2 was neutralised with a GMT

approximately 6-5-times lower than
that of the currently dominant BA.5
sublineage, representing the most
resistant variant characterised at the
time of writing (Sept 19, 2022). Taken
together, these data identify profound
antibody escape by the emerging
omicron sublineage BA.2.75.2,
suggesting that it effectively evades
current humoral immunity in the
population.
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