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Global COVID-19 Pandemic

Data up to 13th January 2023

Confirmed cases per 100,000 people Confirmed deaths per 100,000 people
7-day rolling average 7-day rolling average
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CORONAVIRUS

Analysis of 6.4 million SARS-CoV-2 genomes
identifies mutations associated with fitness
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Fig. 1. Relative fitness versus date of lineage emergence. Circle size is proportional to cumulative case count inferred from lineage proportion estimates and

confirmed case counts. The inset table lists the 10 fittest lineages inferred by the model. R/R, is the fold increase in relative fitness over the Wuhan (A) lineage,

assuming a fixed generation time of 5.5 days.

SARS-CoV-2 is
evolving with enhanced
fitness at a rapid rate-
more transmissible
than Wuhan strain

Alpha
Beta
Delta

1.7 times faster
1.6 times faster
2.5 times faster

Omicron = 5.8 times faster
= 8.9 times faster
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Plasma NT50

Imprinted SARS-CoV-2 humoral immunity induces convergent Omicron
b. R N RBD evolution
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BQ.1.1.10 more evasive than
BQ.1.1 after 3 x CoronaVac plus
a BA.5 breakthrough infection

Current most immune-evasive
strains to monitor
« XBB, XBB.1, CH.1.1,
BA.4.6.3, and BQ.1.1.10

BQ.1+NTD mutations, such as
Y144del — more immune
evasive.
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Cell

Alarming antibody evasion properties of rising SARS-

CoV-2 BQ and XBB subvariants

Graphical abstract
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U Key mutations found in BQ and XBEB subvariants
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In brief

Recent BQ and XBB subvariants of
SARS-CoV-2 demonstrate dramatically
increased ability to evade neutralizing
antibodies, even those from people who
received the bivalent mRNA booster or
who are immunized and had previous
breakthrough Omicron infection.
Additionally, both BQ and XBB are
completely resistant to bebtelovimab,
meaning there are now no clinically
authorized therapeutic antibodies
effective against these circulating
variants.

Highlights
¢ BQ.1, BQ.1.1, XBB, and XBB.1 are the most resistant SARS-
CoV-2 variants to date

e Serum neutralization was markedly reduced, including with
the bivalent booster

e All clinical monoclonal antibodies were rendered inactive
against these variants

e The ACEZ2 affinity of these variants were similar to their
parental strains
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Waves of infection in Singapore

Daily new confirmed COVID-19 cases per million people
7-day rolling average. Due to limited testing, the number of confirmed cases is lower than the true number of

infections.
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Trends in the Covid-19 pandemic
Data up to 13th January 2023

A world time series of confirmed cases

TOP 5 with increased % change | Worldwide
7-day rolling average cases per 100,000 people

7-day rolling average cases per 100,000 people
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Variants rarely escape vaccine T-cell responses

SARS-CoV-2 vaccination induces immunological

T cell memory able to cross-recognize
Cell varants from Alpha to Omicron

Alison Tarke,”*® Gamila H. Coelho," Zeli Zhang,"° Jennifer M. Dan," - Esther Dawen Yu,' Nils Methot,’
Nathaniel I. Bloom,! Benjamin Goodwin,’ Elizabeth Phillips,” Simon Mallal,” John Sidney,! Gilberto Filaci,’
Daniela Weiskopf,' Ricardo da Silva Antunes,’ Shane Crotty,'#7." Alba Grifoni,’”-" and Alessandro Sette'

« 96 adults with various vaccines: Moderna (mRNA-
1273), Pfizer (BNT162b2), J&J (Ad26.COV2.S) & Novovax (NVX-CoV2373)

« CD4* & CD8*T cell responses conserved
against a, 3, 6, y, B.1.1.519, k, A, and R.1
variants, ie. effective across variants &
vaccine platform

 ~6 months post-vaccination:

« 90% (CD4*) & 87% (CD8*) memory T cell responses
preserved against the various variants

 84% (CD4*) & 85% (CD8*) preserved against Omicron
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SARS-CoV-2 variant:
=== Alpha (B.1.1.7) == B.1.1.519 —= Kappa(B.1.617.1) === Mu(B.1.621)
=== Beta (B.1.351) =—= Eta(B.1525) == Delta(B.1.617.2) =mm Omicron (B.1.1.529)
=== Gamma (P.1) == |ofa (B.1.526) wssm |ambda (C.37)
== Epsilon (B.1.427/429) === B.1.526.1 = R
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Two boosters better against XBB than single booster

Neutralization against BA.2.75.2, BQ.1.1,
0D T URNAL of MEDICINE and XBB from mRNA Bivalent Booster

Meredith E. Davis-Gardner, Lilin Lai, Bushra Wali, Hady Samaha
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