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Reduced neutralisation
of SARS-CoV-2 omicron
B.1.1.529 variant by
post-immunisation
serum

According to WHO, SARS-CoV-2 is
estimated to have caused 265 million
infections and more than 5 million
deaths over the past 2 years. Current
vaccines are based on the original
SARS-CoV-2 strain and are designed
primarily to raise an antibody
response against the spike protein
(S), although elicited T-cell responses
can also contribute to protection from
severe disease.

The SARS-CoV-2 RNA polymerase is
intrinsically error prone, which results
in mutation to the viral genome. In the
past year, several variants containing
multiple mutations in S have been
reported: alpha (B.1.1.7), beta (B.1.351),
gamma (P.1), and delta (B.1.617.2).
These variants contain mutations in
the receptor binding motif, a small
25 amino acid patch at the tip of S that
mediates interaction with the ACE2
receptor (one mutation in alpha, three
in beta and gamma, and two in delta).

These changes can lead to increased
transmissibility by increasing affinity
to ACE2 (by seven times for alpha,
19 times for both beta and gamma,
and double for delta)' or lead to
immune escape. First alpha and then
delta variants spread globally causing
successive waves of infection, while
large localised outbreaks were caused in
southern Africa by the beta variant and
in South America by the gamma variant.

At present, delta is estimated to have
caused more than 99% of infections
worldwide; however, a new variant
of concern, omicron (B.1.1.529),
was reported first in South Africa on
Nov 24, 2021,> but has since been
reported in multiple countries. Early
reports from South Africa suggest
that omicron is highly transmissible,
in a population where 60-80% already
show serological evidence of previous
infection or vaccination, suggesting
that omicron is able to break through
natural and vaccine-induced immunity;
although early reports do not indicate
more severe disease.

Omicron contains a large number
of mutations in S compared with
previous variants of concern, mostly
concentrated around the receptor
binding motif: 30 amino acid
substitutions, deletion of six residues,
and insertion of three residues.!
Mutations are also present at other
sites (receptor binding domain and
N-terminal domain) which might affect
neutralising antibodies. There is concern
that omicron will lead to increased
propensity to infect individuals who
have received vaccines, whose antigens
are based on the original S sequence.

Here, we report the results of
neutralisation assays using an isolate
of omicron obtained from an infected
case in the UK. Neutralisation assays
were done on sera from individuals
from the immunology cohort of
the Com-COV2 study,®> who were
seronegative at enrolment (defined
by anti-nucleocapsid IgG). Participants
were vaccinated with two doses of
Oxford-AstraZeneca’s ChAdOx1
nCoV-19 (ChAd; n=22), or two doses

of Pfizer-BioNTech’s BNT162b2 (BNT;
n=21) with a priming interval of
8-11 (median 9) weeks. Samples
were obtained 28 days (range 25-32)
following the second immunisation
(appendix p 1)

Live virus neutralisation titres against
omicron are compared with titres
against Victoria, an early pandemic
SARS-CoV-2 strain, together with titres
against beta and delta variants.

Neutralising titres on sera from
participants who had received
homologous ChAd dropped to
below the detectable thresh-
old in all but one participant
(figure A, B). Median neutralising titres
on sera from participants who had
received homologous BNT reduced
by 29-8 fold from 1609 (Victoria
strain) to 54 (omicron variant), with
one participant dropping below the
detection threshold. In most cases,
samples that did not neutralise with
50% focus reduction neutralisation
titres at a dilution of less than 1/20
showed some residual neutralising
activity (figure C).

In summary, there was a substantial
decrease in neutralisation titre in
recipients of both homologous ChAd
and BNT primary courses, with evidence
of some recipients not neutralising at
all. This reduction in neutralisation titre
will probably be more pronounced at
later timepoints. These data, although
derived from a relatively small sample
size, are consistent with published data
from datasets of similar size.** Together,
the findings suggest that omicron is
more antigenically distant from the
original SARS-CoV-2 vaccine strain than
the previously most distant strains,
beta and delta. Preliminary data from
the UK Health Security Agency’ have
shown reduced effectiveness against
symptomatic infection after two doses
of ChAd or BNT, suggesting a result of
increased breakthrough infections in
previously infected or double vaccinated
individuals, which could drive a further
wave of infection. The effect on disease
severity is unknown, although there
is currently no evidence of increased
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Figure: Neutralisation assays of SARS-CoV-2 omicron

Neutralisation of Victoria, beta, delta, and omicron using ChAd serum (A) and BNT serum (B). Median values are indicated above each column. The data underpinning
the Victoria, beta, and delta neutralisation have been previously reported.* The horizontal dotted line indicates half the value of the lower limit of detection. The red
horizontal lines in (A) and (B) represent the assay limit of detection and the red numbers represent the median values of the FRNT,,. (C) Percent neutralisation at serum
dilution of 1/20 for those sera which did not achieve FRNT,, at 1/20. ChAd=ChAdOx1 nCoV-19. BNT=BNT162b2. FRNT,,=50% focus reduction neutralisation titres.

potential to cause severe disease,
hospitalisation, or death. It could be
that other aspects of the immune
response such as non-neutralising
antibodies and cellular immunity,
which are not expected to be as severely
affected by this variant, could confer
a degree of protection against severe
disease. However, it should be noted
that higher transmission will inevitably
lead to increased numbers of cases and
a greater burden on health systems,
even without proportional changes
in severity.

Possessing a high starting neutral-
isation titre against early pandemic
strains gives a higher level of
neutralisation of omicron, which
could be obtained by deploying third
booster doses of vaccine. There is
some reassurance that a third dose
of a COVID-19 vaccine does indeed
increase vaccine effectiveness against
the omicron variant,” and testing
of samples from Cov-BOOST? will
provide further information on
the immunology underlying this.
Together, these findings will provide
further understanding of the potential
for a boosting strategy as a control
measure for omicron infection
and transmission.
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Should omicron, as expected, become
the dominant strain worldwide, given
its antigenic distance from ancestral
strains, it could be necessary to produce
vaccines tailored to omicron; however,
these might be unlikely to give
protection against previous strains.
This development might stimulate
consideration of a switch from the
current monovalent vaccine strategy
towards multivalent formulations
currently used in seasonal influenza
vaccines. In the meantime, reaching
people who are unvaccinated with
current vaccines is a priority, in order
to reduce transmission levels and the
potential for severe disease in people
who are immunologically naive.
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The UK People’s
Covid Inquiry

The People’s Covid Inquiry anticipated
that any official public investigation
into the COVID-19 pandemic would be
much delayed. It was a citizens’ tribunal
—ie, part legal proceedings, part theatre,
part publicly speaking truth to power—
aimed at raising issues to more visible
levels than government or the media
were prepared to do on their own.
The renowned human rights barrister,
Michael Mansfield, acted as chair. A

final report in December, 2021, set out
conclusions and recommendations
on the basis of the evidence collected.”
Key findings included that the depleted
state of the National Health Service
and other public services before the
pandemic was a determining factor
in poor outcomes. Additionally, the
government was poorly prepared and
responded too slowly, adopting an
incorrect strategy leading to a loss of
life and growing mistrust in its advice.
Furthermore, a consistent failure
of government policies to reduce
inequalities put the most vulnerable
at high risk of illness and death from
COVID-19.

Mansfield’s introduction to the report
empbhasises the “dismal failure in the
face of manifestly obvious risks...When
it mattered most and when lives could
have been saved, the various postures
adopted by government could not
sustain scrutiny...Within this narrative
lies a theme of behaviour amounting to
gross negligence by the Government...
There were lives lost and lives
devastated, which was foreseeable and
preventable. From lack of preparation
and coherent policy, unconscionable
delay, through to preferred and
wasteful procurement, to ministers
themselves breaking the rules, the
misconduct is earth-shattering”.!

Anyone in government who was
responsible for health and safety should
have been aware of the ever-present
risk of a pandemic. This responsibility
is well recognised under international
and domestic law; for example,
the 1948 Universal Declaration on
Human Rights Article 25,” the 1945
Charter of the UN Article 1,3 and the
constitutional provisions of WHO
and the World Health Assembly both
giving rise to the International Health
Regulations.* The 1966 International
Covenant on Economic, Social and
Cultural Rights Articles 12 (1) and
(2) affirm that “The States Parties to
the present Covenant recognize the
right of everyone to the enjoyment of
the highest standard of physical and
mental health. The steps to be taken

by the States Parties to the present
Covenant...include those necessary
for...(c) The prevention, treatment
and control of epidemic, endemic,
occupational and other diseases.” The
UK ratified this treaty in 1976.

For behaviour to be categorised in
criminal law as misconduct in public
office, it must be serious enough to
amount to an abuse of the public’s
trust in the office holder and an
affront to the standing of the public
office held. The People’s Covid Inquiry
concluded that ministers do indeed
have a case to answer.

| am co-chair of Keep Our NHS Public, the
organisation that conceived and coordinated the
People’s Covid Inquiry.

John William Lambert Puntis
john.puntis@yahoo.co.uk

1 People’s Covid Inquiry. The People’s Covid
Inquiry into the handling of the pandemic by
the government in England—misconduct in
public office. London: People’s Covid Inquiry,
2021.

2 UN.1948 Universal Declaration of Human
Rights. Nov 23, 2015. https://www.un.org/en/
udhrbook/pdf/udhr_booklet_en_web.pdf
(accessed Dec 17,2021).

3 UN. 1945 Charter of the UN. Sept 19, 2008.
https://treaties.un.org/doc/publication/ctc/
uncharter.pdf (accessed Dec 17, 2021).

4 WHO. International Health Regulations
(2005), 3rd edn. Jan 1, 2016. https://www.
who.int/publications/i/item/9789241580496
(accessed Dec 17,2021).

5 UN Human Rights Office of the High
Commissioner. International Covenant on
Economic, Social and Cultural Rights.

Dec 8, 2004. https://www.ohchr.org/
documents/professionalinterest/cescr.pdf
(accessed Dec 17,2021).

Department of Error

Halperin SA, Ye L, MacKinnon-Cameron D, et al.
Final efficacy analysis, interim safety analysis,
and immunogenicity of a single dose of
recombinant novel coronavirus vaccine
(adenovirus type 5 vector) in adults 18 years and
older: an international, multicentre, randomised,
double-blinded, placebo-controlled phase 3 trial.
Lancet 2021; 399: 237-48—In this Article, the
third section of the Procedures section should
have stated “A single 0-5 mL dose of either the
Ad5-nCoV vaccine or placebo was
administered to each participant in the deltoid
muscle of the non-dominant arm.”

This correction has been made to the online
version as of Jan 13, 2022, and the printed
version is correct.
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