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Focus:

This paper is focused on providing information about the transmissibility and clinical
significance of three SARS-CoV-2 variants of current global concern: B.1.1.7, B.1.351, P.1.

Key points®

The following points provide a summary of the information available in pre-print and
published literature, or reported in expert presentations, seminars or summaries. This advice
is point in time and may need further review as more evidence is available.

This report was reviewed by Professor Michael Good AO, Professor Sharon Lewin AO and
Professor Bart Currie (NCHRAC members).

1. A comparative analysis on what is known about the variants of concern is provided at
Attachment A.

2. Key mutations in the spike (S) protein of variants of concern make them more
transmissible than any other SARS-CoV-2 variants identified to date.

3. Variants B.1.1.7, B.1.351, P.1 share a key mutation (N501Y) on the S protein that
increases binding affinity to the host’s angiotensin-converting enzyme 2 (ACE2) receptor.

4. B.1.351 and P.1 share additional mutations (E484K, K417T/N) that suggest enhanced
transmissibility and increased resistance to neutralisation antibodies in convalescent
sera.

5. B.1.1.7 is estimated to be 1.4-1.9 times more transmissible than pre-existing variants
while B.1.351 is estimated to be 1.5 times more transmissible. The transmissibility rate of
P.1 has not been clearly quantified.

6. People infected with the B.1.1.7 variant have been shown to be infectious for longer and
have a higher viral load in nasal swabs than the original Wuhan or D614G strains and
therefore a longer period of isolation is recommended. No evidence was identified that
guantified the infectious period for B.1.351 or P.1.
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The Committee is not established under the NHMRC Act and does not advise the NHMRC CEO.

b See Background section for definitions of key terms.
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Monitoring of the evidence regarding the infectious period of the variants will be
important to inform any changes to isolation and quarantine policies.

No evidence was identified in relation to the serial interval and generation time for
variants B.1.1.7, B.1.351 and P.1 to indicate whether there are any changes that might
support enhanced transmissibility. However, modelling from the United Kingdom (UK)
for B.1.1.7 suggests that a shorter generation serial interval alone is unlikely to
contribute to the rapid spread observed.

No evidence was identified that detailed asymptomatic/pre-symptomatic transmissibility
of the variants.

Analyses of comparative mortality of the B.1.1.7 variant in the UK have shown increased
hazards of death ranging from 35-64% compared to non B.1.1.7 strains.

Variant B.1.351 poses a high re-infection risk to people previously infected with another
strain of SARS-CoV-2. This may also apply to variant P.1.

In-vitro studies have shown that the neutralising activity of anti-viral treatments such as
monoclonal antibodies and convalescent plasma are impacted by some variants of
concern. However, the use of monoclonal antibodies may be beneficial for pre and post-
exposure prophylaxis where vaccination is not possible.

Reduced efficacy of pre-existing vaccines against variants of concern has been
demonstrated. Booster or modified vaccines may be required, though this has not been
determined. Regulatory agencies including the TGA have considered this and a
regulatory approach similar to annual influenza vaccine updates may be taken.

The emerging variants of concern can impact the accuracy of some SARS-CoV-2
diagnostic tests. As the variants of concern have mutations in the spike protein, assays
that detect the spike protein can yield false negative results. In Australia, the use of tests
that do not target the spike protein reduces the likelihood of misdiagnosis.

Evidence from multiple countries with extensive transmission of variants of concern
indicates that the implementation of public health and social measures has been
effective in reducing COVID-19 case incidence and hospitalisations.

Background

NCHRAC were requested to provide advice on variants of concern in January 2021 following
the identification of SARS-CoV-2 variants associated with more rapid spread in UK, South
Africa and Brazil/Japan.

Below is a summary of the main concepts/available literature that underpin the key points
above.

The World Health Organization (WHO) recognise a variant of concern if, through a
comparative assessment, it has been demonstrated to be associated with:

e anincrease in transmissibility or detrimental change in COVID-19 epidemiology

e anincrease in virulence or change in clinical disease presentation, or



e decrease in effectiveness of public health and social measures or available
diagnostics, vaccines, therapeutics.

Even though the mutation rate for SARS-CoV-2 is lower than other viruses, e.g. influenza and
human immunodeficiency virus, we are seeing the emergence of variants of concerns for
two reasons. First, each time a person is infected with SARS CoV-2, there is an opportunity
for the virus to mutate. The millions of infections worldwide currently provides many
opportunities for random mutations. Second, variants can emerge within a host, specifically
in the setting of immunosuppression where there is prolonged virus excretion, a sub-optimal
antibody response or there is the administration of therapeutics that can provide immune
pressure for mutation, for example, convalescent plasma or monoclonal antibodies.-2

There is currently no standard nomenclature used to refer to SARS-CoV-2 variants in the
literature. This paper uses the lineage designation according to the Phylogenetic Assignment
of Named Global Outbreak (PANGO) to refer to the variants of concern: B.1.1.7, B.1.351, P.1,
and uses ‘variants of concern’ collectively.? Alternative names used to refer to these variants
are provided below.

Variant (PANGO lineage) Alternative name(s) First identified
B.1.1.7 201/501Y.V1 (clade) United Kingdom
VOC 202012/01 September 2020
B.1.351 20H/501Y.V2 (clade) South Africa
VOC 202012/02 December 2020
P.1(orB.1.1.28.1) 20J/501Y.V3 Brazil/Japan
January 2021

Other active variants of note:

The Centers for Disease Control and Prevention (CDC) declared a variant spanning B.1.427
and B.1.429 lineages (or CAL.20C/L452R) a concern (16 March 2021); it was originally
identified in Southern California (US) in November 2020.4> The WHO has designated this a
variant of interest, not concern, at the time of writing.®

The Australian Government is concerned with the sustained increase in COVID-19 cases in
Papua New Guinea (PNG) and is providing assistance in the public health response.’
B.1.466.2 is the lineage variant most commonly found in returned travellers from/via PNG. It
has not been officially designated a variant of concern globally however, it is of concern to
our region.

Context

There have been relatively few SARS-CoV-2 cases of B.1.1.7, B.1.351 and P.1 in Australia
since they were first identified in late 2020 and early 2021, compared with case numbers



observed globally. To date, all cases in Australia have been linked to overseas arrivals in
mandatory hotel quarantine.

Australia currently requires negative polymerase chain reaction (PCR) tests within the 72
hours prior to departure for returning international travellers and masks are required on
both domestic and international flights. All COVID-19 cases are being monitored across
Australian laboratories with genome sequencing. Cases confirmed to have a variant of
concern are required to isolate for a minimum of 14 days (increased from 10 days) before
they are considered for potential release from isolation.®

Additional precautionary measures in state/territory quarantine policy are being
implemented where warranted to minimise the spread of COVID-19 into the community.
Australia is in a strong position to detect B.1.1.7, B.1.351 and P.1 early, and manage the risk
of spread of SARS-CoV-2 variants, particularly in health care or managed quarantine settings.

Prevalence
The number of countries reporting cases of each of the three variants has continued to
increase each week since their emergence:

e 130 countries have reported cases of B.1.1.7;

e 80 countries reporting cases of B.1.351 and

e 45 countries with cases of P.1°

B.1.1.7 is the most common variant detected in Australia (200 cases since 30 November
2020) to date. Fewer cases of B.1.351 (35 cases) and P.1 (2 cases) have been detected.?
These numbers largely reflect travel patterns to Australia and also global frequency of the
variants of concern. To date, all cases have been linked to overseas arrivals in mandatory
hotel quarantine.'>!2 Table 1 provides a breakdown of cases with a variant of concern by
jurisdiction as reported by the Communicable Diseases Genomics Network.

Table 1: State and territories aggregated case data by variant of concern (as at 31 March 2021)

State/Territory B.1.1.7 B.1.351 P.1
ACT 0 5 0
NSW 53 6 2
NT 4 0 0
QLb 38 11 0
SA 17 1 0
TAS 0 0 0
VIC 63 3 0
WA 25 9 0
Totals: 200 35 2 cases

Source: 10 Communicable Diseases Genomics Network — current variants of concern13



Summary of available literature
Below is a summary of available information that underpin the key points above.

Transmissibility

Key mutations

The SARS-CoV-2 S glycoprotein plays a major role in infectivity. All three variants involve
amino acid mutations on the S protein which is instrumental in allowing the virus to invade
human cells. The increased binding affinity of the variants results in lower the threshold for
infection and creates a greater challenge for antibodies (ie. immune response).

B.1.1.7 is known to have a single mutation in the receptor-binding domain (RBD) at position
501 (N501Y), although a mutation at position 484 (E484K) has also been detected in some
sequences in the UK.** B.1.351 and P.1 share three mutations in the RBD at positions 501
(N501Y), E484K and 417 (K417T/N).*>1¢ Key mutations/deletions of known biological
importance have been characterised:

e 501 mutation: undergoes conformational (shape) change that enables the RBD to
rotate and fit more deeply into the ACE2 receptor of the human cell and increase its
binding affinity.t>16:17

o The 501 mutation also allows for infection of other species, including mice
and rats and therefore can expand the animal reservoir of SARS-CoV-2.18

e 484 mutation: this mutation leads to a change in shape and electrostatic charge
(from negative to positive) and creates a strong bond between the virus and ACE2
receptor.

o Normally, 484 is negatively charged like the ACE2 so they would repel each
other!®; as seen in D614 variant.

o E484K allows escape from some antibodies in convalescent sera.1%20.21,22

e 417 mutation: this mutation alone has been shown to have a substantial decrease in
antibody binding to the RBD; in combination with N501Y it has been shown to fully
stop the antibody effect.!>21.23

The three variants of concern also share the D614G mutation that was seen in dominant
variants earlier in the pandemic. There is evidence that variants with this mutation spread
more quickly than viruses without this mutation though its role and significance relative to
the transmissibility of the variants of concern is not clear.?42%26:27

Transmission rates

B.1.1.7

Based on statistical and dynamic modelling in the UK where no change in serial interval was
assumed, the reproduction number of B.1.1.7 is currently estimated to be 1.4-1.9 times
more transmissible than pre-existing variants. Similar increases in transmission (1.6—-1.7
times) have been reported in other countries (Denmark, Switzerland, US)?8. B.1.1.7 is



currently reported to be doubling in frequency approximately every week and a half in the
United States.?®

B.1.351
B.1.351 has been estimated to be 1.5 times (95% Cl: 1.20-2.13) more transmissible than
previously circulating variants.30:3%.28

P.1

There is no clear evidence on the transmissibility of P.1 in available literature. Estimates
from (pre-print) dynamic modelling integrating genomic and mortality data suggest P.1 may
be 1.4-2.2 times more transmissible than non P.1. lineages.3? As it shares several acquired
mutations with B.1.1.7 and B.1.351, which have shown increased transmissibility, it will be
important to understand the relative transmissibility of P.1.2332

Serial interval and generation time

Estimates of serial interval and generation time are dependent on specific factors at the time
data are collected have been discussed in previous NCHRAC advice (NCHRAC Advice 11:
Incubation period, serial interval and transmissibility). These include the profile of
infectiousness over time, incubation period and changes in contact patterns and use of
public health measures within a population, and therefore estimates may not be relevant to
all populations.33

No evidence was identified in relation to changes in the incubation period, serial interval or
generation time for variants B.1.1.7, B.1.351 and P.1. However modelling of the impact of
B.1.1.7 indicated that a shorter generation interval alone was not likely to explain the
increased spread of B.1.1.7 in the UK.?®

Viral load and infectious period

Viral load may depend on which part of the respiratory tract the virus has infected (e.g. lungs
or upper respiratory tract). The dose of virus needed to initiate infection in humans by all
possible exposure routes may differ between SARS-CoV-2 variants, though this is not yet
known.34 It is also not known if the exposure dose determines disease severity.3%3>

Preliminary analyses have indicated that B.1.1.7 and B.1.351 have been associated with
higher viral loads compared with existing variants which can result in lower cycle threshold
(Ct) values for genetic testing undertaken by polymerase chain reaction (PCR).36:37,38,39,22
Assessments to determine if P.1 is associated with increased viral loads or a longer infection
have been inconclusive.3?

Calistri et al investigated reverse transcriptase-polymerase chain reaction (RT-PCR) results
on nasopharyngeal swabs in one region of Italy (Abruzzo) and observed significantly higher
viral (RNA) loads in people infected with B.1.1.7 (n=313) than other variants. Significantly
lower Ct values were observed and associated with the detection of the nucelocapsid (N)
protein encoding gene (a multifunctional RNA-binding protein necessary for viral RNA
transcription and replication).*® SARS-CoV-2 also persisted in the respiratory tract for longer
than other variants (median 16 days vs 14 days).3°



Kissler et al explored whether a higher or more persistent virus in the nasopharynx could
contribute to increased transmissibility of B.1.1.7. They found B.1.1.7 may cause longer
infections overall (mean 13.3 days; 10.1, 16.5) with similar peak viral concentration
compared to non-B.1.1.7 virus (mean 8.2 days). The mean duration of the proliferation and
viral clearance phases were longer for B.1.1.7 (proliferation phase 5.3 days, clearance phase
of 8.0 days) than non-B.1.1.7 (proliferation phase 2.0 days, clearance phase of 6.2 days.38

Communicable Diseases Network Australia’s (CDNA) current guidance for the release of
cases with a variant of concern from isolation is different than for other variants. It specifies
that at least 14 days have passed since the onset of symptoms or positive PCR if
asymptomatic; and that there has been clinical resolution of fever and respiratory symptoms
of the acute illness for the previous 72 hours. This includes PCR testing of cases at days 12-
13; if the results show PCR has a high Ct and spike or neutralising antibodies are present, the
case would be considered non-infectious and can be released from isolation.?

The European Center for Disease Prevention and Control (ECDC) have examined risk of SARS-
CoV-2 transmission from newly infected individuals with documented previous infection or
vaccination and did not find evidence to indicate that viral load or duration of shedding are
reduced when individuals become re-infected with SARS-CoV-2.%

No clear evidence has been identified to comment on how the current variants of concern
affect asymptomatic or pre-symptomatic transmissibility.

Clinical significance

Severity

Studies in the UK suggest that the B.1.1.7 variant is associated with increased mortality.4>43
A paper by the New and Emerging Respiratory Virus Threats Advisory Group (NERVTAG)
reported increased disease severity for the B.1.1.7 variant.** Results from community testing
in the UK have identified positive B.1.1.7 variant SARS-CoV-2 cases (due to S gene target
failure tests), which has given researchers the opportunity to investigate the comparative
mortality of this variant of concern. Once adjusted for variables such as age, gender,
location, analyses by the Imperial College of London and London School of Hygiene &
Tropical Medicine showed the relative hazard of death for individuals infected with the
B.1.1.7 strain to be 36% and 35% higher respectively.*>** Another UK matched cohort study
found the hazard ratio for B.1.1.7 to be even higher (64% increased risk of death) compared
with circulating SARS-CoV-2 variants.*

A comparable large scale analysis into the mortality rate of individuals infected with B.1.351
is not currently feasible. However, an investigation comparing the characteristics of
hospitalised COVID-19 cases in waves 1 and 2 in South Africa (before and after the
emergence of B.1.351 strain) showed a 20% increased risk of in-hospital mortality during the
B.1.351 wave.

Increased mortality has been reported for P.1 with acknowledgement that the data may be
reflective of increased strain on the healthcare system in Manus where the study was
conducted.?? Further clinical investigation of the severity and mortality of the P.1 strain is
required.



Immune escape

SARS-CoV-2 reinfection was discussed in detail in NCHRAC’s advice paper: Reinfection: what
do we know and what are the implications for vaccines? (18 December 2020). Since that
time, a population level observational study conducted in Denmark suggested protection
against repeat infection is as high as 80.5% (95% Cl 75.4—84.5) for the general population but
reduced to 47.1% (95% Cl 24.7-62.8) for people aged 65 and over.%’ At the time of this
study, variants of concern had not been identified in Denmark and so molecular surveillance
analysis for longitudinal cohort studies will be required to calculate rates of protection of re-
infection against variants. Individuals who have been infected by previously dominant SARS-
CoV-2 strains such as D614G carry neutralising antibodies, which protect against re-infection
could potentially offer some immunity to new variants. &4

Previous SARS-CoV-2 infection does appear to offer a level of protection against the B.1.1.7
strain. Reinfection has been reported, however neutralisation assays of sera from
convalescent individuals suggest that this strain does not pose a major risk of reinfection in
the community.>%5! Analysis of COVID-19 convalescent plasma donors in South Africa
revealed that variant B.1.351 showed significant escape from the neutralising antibodies
from plasma from individuals who had been previous infected with SARS-CoV-2. Mutations
at E484K and K417N have been implicated in the viral escape, which suggests that the P.1
variant which has changes at these positions may also escape neutralisation.”?>3 Based on
these results, B.1.351 and P.1 variants pose a significant reinfection risk.>?

Whilst neutralising antibody responses may be compromised due to current (and future)
variants of concerns, T cell response could remain active and offer some protection against
re-infection of the SARS-CoV-2 virus. Early research which evaluated T cells responses to
determine if they could recognise the B.1.1.7, B.1.351, and B.1.1.248 variants. Results
showed that T cells sourced from COVID-19 convalescent donors were able to maintain
recognition of almost all mutations in the variants studied.>*

Impact on diagnostic tests

A potentially serious impact of SARS-CoV-2 variants is the possibility of the new strains
escaping detection of the currently used diagnostic tests. False negative results of new
variants are possible if a mutation occurs at a positon that is targeted by a specific test and
could allow SARS-CoV-2 to spread in the community. Diagnostic PCR assays with an S gene
target are impacted by the B.1.1.7 variant due to 69/70 deletion.>> Analysis of the S gene
target failure has provided opportunity to approximate the prevalence of the B.1.1.7
variant.*>*3 Fortunately, most commonly used PCR tests used internationally, and in
Australia do not include primers that target the S gene, which reduces the likelihood of
misdiagnosing variant strains.>6>7,58

The Therapeutic Goods Administration (TGA) are conducting a post-market review of all
Point of Care and Laboratory diagnostic tests authorised for use in Australia to ensure that
SARS-CoV-2 genetic variants are diagnosed correctly. The current recommendation is that a
repeat test be performed (with different genetic targets) if SARS-CoV-2 infection is still
suspected after a negative PCR result.>®>°



The low number of cases in Australia has allowed for rapid genomic sequencing of all new
SARS-CoV-2 cases to identify variants of concern, although not all specimens are adequate
for whole genome sequencing.® Accordingly, diagnostic tests that are specifically designed to
detect variants will be very important, for early detection and management. Rapid
diagnostic screening using PCR assays that identify variants of concern (such as B.1.1.7,
B.1.351 and P.1) in a few hours are in development.®96! Genomic analysis should be used to
routinely validate and check variant of concern screen assays to ensure accuracy.

Impact on current treatments

Monoclonal antibodies and convalescent plasma are promising anti-viral therapeutic agents
for COVID-19. These antiviral treatments are appropriate in the early stages of the disease
(incubation and viremic periods) rather than the later inflammatory phases.®? Monoclonal
antibodies can also be used prophylactically for populations who may not respond well to
vaccines and are at high risk of developing severe disease such as the elderly or
immunocompromised.®® Unfortunately, the emergence of antibody-resistant SARS-CoV-2
variants may limit the use of some of these therapies in the clinic.®* Wang et al® conducted
several in-vitro experiments to investigate the neutralising activities of current therapeutics
used against the B.1.1.7 and B.1.351 variants and found that:

e the neutralising activity of some monoclonal antibodies was reduced against both
B.1.1.7 and B.1.351

e convalescent plasma maintained activity against B.1.1.7 but was more than 2.5 fold
less effective against B.1.351.

Whilst the utility of some approved therapeutics may be reduced against variants of
concern, antibodies that target a part of the spike protein that is highly conserved offers
promise. There are a number of trials underway:

e A Phase Il trial of a monoclonal antibody (VIR-7831) for adults with mild/moderate
SARS-CoV-2 disease with high risk of progression to severe disease has shown
promising results.%®

e Interim results of a Phase Ill trial have suggested treatment with VIR-7831 (compared
to placebo) has resulted in an 85% (p=0.002) reduction in hospitalisation. An
Emergency Use Authorization submission has been made to the FDA for the use of
VIR-7831 for early treatment of COVID-19.%®

e Invitro and in vivo data in hamsters has demonstrated that antibodies VIR-7831 and
VIR-7832 retain their activity against the B.1.1.7, B.1.351 and P.1 strains.®’ If these
effects are seen in the clinic, these therapies could offer treatment options for early
stage SARS-CoV-2 variants.

To address the emerging variants of concern, combination therapy that includes several
monoclonal antibodies to target different parts of the virus may be necessary to ensure its
continued viability as a treatment for SARS-CoV-2 variants.?®%* Trials are currently underway
for the use of monoclonal antibodies in this manner for assisted living residents and staff as
well as close contacts of positive SARS-CoV-2 cases.?>7%71 The use of monoclonal antibodies



may be of high relevance for both pre and post-exposure prophylaxis where vaccination is
not possible or ineffective due to emerging variants.%®

For later stage treatment, corticosteroids have been used for severe SARS-CoV-2 infection. A
recent meta-analysis into their use showed this treatment to be associated with lower 28-
day mortality.”? Data is not yet available on whether the effectiveness of this treatment is
impacted by the SARS-CoV-2 variants of concern; however, treatments for critically ill
patients will continue to be of high importance given the association of the B.1.1.7 variant
with increased mortality.34>42

Impact on vaccine efficacy

There are several ways to determine whether vaccine efficacy is impacted by the variants of
concern. Clinical outcome data is best, but is currently not available for all vaccines. Efficacy
can also be assessed using plasma from vaccinees to test the level of antibody required to
neutralise a specific variant of concern in a laboratory-based assay. There are multiple
different ways this assay can be performed, which can make cross laboratory comparisons of
neutralising titres complex. Finally, the absolute level of total or neutralising antibodies is
often compared between vaccines.

Although the level of neutralising antibody is often evaluated in vaccine trials, it is not yet
validated as a surrogate for vaccine efficacy, for either protection from infection or
protection from severe COVID-19, hospitalisation or death. It is highly likely that protection
from severe disease is dependent on other factors in addition to antibodies, such as a T-cell
response. T-cells respond to all parts of the virus and therefore changes in the spike protein
may have less impact on the efficacy of the overall T-cell response.

The Australian National Centre for Immunisation Research and Surveillance (NCIRS) are
reviewing the emerging evidence on the impact on the variants of concern on vaccine
efficacy internationally. A detailed review and summary of the impact of each SARS-Cov-2
variant on the major vaccines is out of scope of the paper; however, the key points about
what is currently known are summarised below:

Clinical trial data

e Phase lI/lll vaccine study for the AstraZeneca(AZ) ChAdOx1 vaccine showed that
vaccine efficacy in preventing asymptomatic and symptomatic COVID-19 for the
B.1.1.7 strain to be 74.6% compared to 84% for non-B.1.1.7 SARS-CoV-2.”3 There was
no difference in prevention of severe COVID-19 (Veysey Lancet 2021)

e Adouble blind RCT investigating the efficacy of AZ vaccine against B.1.351 in a small
trial of 2130 participants concluded that the vaccine did not offer protection against
mild to moderate disease from this variant (efficacy of 10.4%).7* The effects of the AZ
vaccine against severe disease with B1.351 is unknown.

e An observational study of clinical data in Israel where the B.1.1.7 variant was
established (up to 80% of SARS-CoV-2 isolates at the time of the study) showed the
Pfizer vaccine to be effective for preventing symptomatic SARS-CoV-2 as well as more
serious disease.””
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e The Novavax vaccine has demonstrated 89.3% (95% Cl: 75.2 — 95.4) efficacy in a
Phase Il UK trial where over 50% of cases were attributed to B.1.1.7 variant. A phase
lIb trial in South Africa (where the B.1.351 variant made up 90% of cases) showed
lower but still clinically significant efficacy of 60% (95% Cl: 19.9 — 80.1) for prevention
of mild, moderate and severe SARS-CoV-2 disease.”®

e For moderate to severe/critical disease, a Phase Ill trial of the Janssen vaccine
showed efficacy of 72.0% (95% Cl: 58.2—81.7) in the US with 96% D614G variant,
68.1% (95% Cl: 48.8—80.7) in Brazil with 69% P.2 variant and 64.0% (95%Cl: 41.2—
78.7) with 95% B.1.351 variant.”’

In vitro data

e An analysis of sera from recipients of the Moderna and Pfizer vaccines showed there
was some loss of neutralising activity against the B.1.1.7 strain (Moderna 1.8 fold,
Pfizer 2.0 fold) but a more significant reduction against the B.1.351 strain (Moderna
8.6 fold, Pfizer 6.5 fold).”®

e A live virus neutralisation assay utilising serum samples from a Phase IlI/Ill vaccine
study for the AZ (ChAdOx1) vaccine showed a 9 fold reduction in neutralisation
activity against the B.1.1.7 strain.

The absolute level of neutralising antibodies may give some indication of clinical efficacy
against variants of concern, but this has not yet been proven. It is acknowledged that
immunosenescence is associated with reduced antibody titres and decreased vaccine
responses in older adults.”># Antibody levels in the elderly have been quantified following
both the Pfizer and AZ vaccines. Both show a small reduction in antibody levels in people >65
years compared to <65 years.8! A recent study of solid organ transplant recipients who were
vaccinated with the Pfizer vaccine, showed far lower levels of antibody and frequency failure
to generate antibodies.?? As such, older adults who have been vaccinated may remain
vulnerable to new SARS-CoV-2 variants if the vaccine efficacy is significantly reduced.

The TGA, as a member of the Access Consortium, have communicated that updates made to
authorised COVID-19 vaccines due to mutations will not be treated as entirely novel
products. Should it be necessary, a regulatory approach similar to the influenza virus
seasonal updates could be taken for vaccine updates and boosters targeting variants of
concern.%3

The impact of the variants of concern on the effectiveness of vaccines protecting against

severe disease is yet to be determined.

Approach

Several searches of Pubmed were undertaken as advice was developed to identify the most
relevant and current literature. Publications and pre-print articles that met the following
criteria were considered:

1. Published after October 2020
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2. Related to relevant aspects of SARS-CoV-2 variants such as:
a. rate of transmission
mechanisms/characteristics underlying transmission
infectious period, serial interval
severity
immunity/immune response including past infection
response/efficacy to available vaccines or treatment/therapies of
reinfection for vaccines.
3. Written in English.

+~ 0 oo o

Grey literature was identified via newsletters, internet searches and email alerts and led to
the identification of additional references that were included in the evidence tables below.
Some literature was provided directly by NCHRAC members or identified in expert
presentations about the variants of concern.

Attachments

Attachment A: Comparaitve analysis of the variants of concern

References

Note: Research papers shared before peer review are identified as pre-prints and are marked with a § in the
reference list. Accordingly, they should be interpreted with caution.

! Moore, J.P & Offit, P.A. SARS-CoV-2 Vaccines and the Growing Threat of Viral Variants. JAMA.
2021;325(9):821-822. https://doi.org/10.1001/jama.2021.1114.

2 Choi, B, Qiu, X, Solomon, I. et al. Persistence and Evolution of SARS-CoV-2 in an Immunocompromised Host.
NEJM. 2020; 383:2291-2293. doi: 10.1056/NEJMc2031364.

3 Rambaut, A., Holmes, E.C., O’Toole, A. et al. A dynamic nomenclature proposal for SARS-CoV-2 lineages to
assist genomic epidemiology. Nat Microbiol 5, 1403-1407 2020. https://doi.org/10.1038/s41564-020-0770-5
4 CDC. SARS-CoV-2 Variant Classifications and Defintions. 2021. https://www.cdc.gov/coronavirus/2019-
ncov/cases-updates/variant-surveillance/variant-info.html#Concern [accessed on 01 April 2021]

> GVN. GVN COVID-19 Variants and Vaccines Resource Portal. (2021). https://gvn.org/ [accessed on 01 April
2021]

6 World Health Organisation (WHO). COVID-19 Weekly Epidemiological Update 19 -23 March 2021. (2021).
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---23-march-2021

7 Prime Minister of Australia. Media release - Australia supporting Papua New Guinea's COVID-19 response 17
March 2021. 2021. https://www.pm.gov.au/media/australia-supporting-papua-new-guineas-covid-19-response
8 Communicable Diseases Network Australia (CDNA). Coronavirus Disease 2019 (COVID-19) CDNA National
Guidelines for Public Health Units. (2021).
https://www1.health.gov.au/internet/main/publishing.nsf/Content/cdna-song-novel-coronavirus.htm

® World Health Organisation (WHO). COVID-19 Weekly Epidemiological Update. (2020). https://cdn-auth-
cms.who.int/media/docs/default-source/searo/whe/coronavirus19/page-revamp/epi-reports/epi-update-08-
october-2020-33.pdf

10 Communicable Diseases Genomics Network (CDGN). Variants of concern. (2021).
https://www.cdgn.org.au/variants-of-concern?rg=variants%200f%20concern [accessed on 6 April 2021]

11 GISAID Tracking of Variants. (2021). https://www.gisaid.org/hcov19-variants/ [accessed on 24 March 2021]
12 Department of Health. COVID-19 Australia: Epidemiology Report 34. Communicable Diseases Intelligence
(2021).
https://www1.health.gov.au/internet/main/publishing.nsf/Content/1D03BCB527F40C8BCA258503000302EB/S
File/covid 19 australia_epidemiology report 34 reporting period ending 31 january 2021.pdf

12


https://doi.org/10.1038/s41564-020-0770-5
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/variant-surveillance/variant-info.html#Concern
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/variant-surveillance/variant-info.html#Concern
https://gvn.org/
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---23-march-2021
https://www.pm.gov.au/media/australia-supporting-papua-new-guineas-covid-19-response
https://www1.health.gov.au/internet/main/publishing.nsf/Content/cdna-song-novel-coronavirus.htm
https://cdn-auth-cms.who.int/media/docs/default-source/searo/whe/coronavirus19/page-revamp/epi-reports/epi-update-08-october-2020-33.pdf
https://cdn-auth-cms.who.int/media/docs/default-source/searo/whe/coronavirus19/page-revamp/epi-reports/epi-update-08-october-2020-33.pdf
https://cdn-auth-cms.who.int/media/docs/default-source/searo/whe/coronavirus19/page-revamp/epi-reports/epi-update-08-october-2020-33.pdf
https://www.cdgn.org.au/variants-of-concern?rq=variants%20of%20concern
https://www1.health.gov.au/internet/main/publishing.nsf/Content/1D03BCB527F40C8BCA258503000302EB/$File/covid_19_australia_epidemiology_report_34_reporting_period_ending_31_january_2021.pdf
https://www1.health.gov.au/internet/main/publishing.nsf/Content/1D03BCB527F40C8BCA258503000302EB/$File/covid_19_australia_epidemiology_report_34_reporting_period_ending_31_january_2021.pdf

13 Communicable Diseases Genomics Network (CDGN). What are variants of concern?. 2021.
https://www.cdgn.org.au/variants-of-concern [Accessed 6 April 2021]

14UK Government. Investigation of novel SARS-CoV-2 variants of concern Technical Briefing 5. (2020).
https://www.gov.uk/government/publications/investigation-of-novel-sars-cov-2-variant-variant-of-concern-
20201201

15 §Fratev, F. The N501Y and K417N mutations in the spike protein of SARS-CoV-2 alter the interactions with
both hACE2 and human derived antibody: A Free energy of perturbation study. bioRxiv (2020).
https://doi.org/10.1101/2020.12.23.424283

16 Khan, A, Zia, T, Suleman, M, et al. Higher infectivity of the SARS-CoV-2 new variants is associated with
K417N/T, E484K, and N501Y mutants:An insight from structural data. Journal of Cellular Physiology (2021).
https://onlinelibrary.wiley.com/doi/epdf/10.1002/jcp.30367

7Volz, E, Mishra, S, Ferguson, N, et al. Assessing transmissibility of SARS-CoV-2 lineage B.1.1.7 in England.
Nature. 2021. https://doi.org/10.1038/s41586-021-03470-x

18 Gu, H, Chen Q, Yang, G, et al. Adaptation of SARS-CoV-2 in BALB/c mice for testing vaccine efficacy. Science.
(2020). 369(6511):1603-1607. https://doi.org/10.1126/science.abc4730

19 §Liu, Z, VanBlargan, L, Bloyet, L.M, et al. Landscape analysis of escape variants identifies SARS-CoV-2 spike
mutations that attenuate monoclonal and serum antibody neutralization. 2021.
https://doi.org/10.1101/2020.11.06.372037

20 starr, T, Greaney, A, Hilton, et al. Deep Mutational Scanning of SARS-CoV-2 Receptor Binding Domain Reveals
Constraints on Folding and ACE2 Binding. Cell (2020). 182(5):1295-1310.
https://doi.org/10.1016/j.cell.2020.08.012

21 §Tegally, H, Wilkinson, E, Giovanetti, M, et al. Emergence and rapid spread of a new severe acute respiratory
syndrome-related coronavirus 2 (SARS-CoV-2) lineage with multiple spike mutations in South Africa. i:
https://doi.org/10.1101/2020.12.21.20248640

22 Planas, D., Bruel, T., Grzelak, L, et al. Sensitivity of infectious SARS-CoV-2 B.1.1.7 and B.1.351 variants to
neutralizing antibodies. Nat Med (2021). https://doi.org/10.1038/s41591-021-01318-5n

B Sabino, E, Buss, L, Carvalho, M, et al. Resurgence of COVID-19 in Manaus, Brazil, despite high seroprevalence.
The Lancet. 2021 Jan; 397(10273):452-455. https://doi.org/10.1016/S0140-6736(21)00183-5.

24 Korber, B, Fischer, W, Gnanakaran, S, et al. Tracking Changes in SARS-CoV-2 Spike: Evidence that D614G
Increases Infectivity of the COVID-19 Virus. Cell. 2020;182(4):812-827.
https://doi.org/10.1016/j.cell.2020.06.043

25 Volz, E, Hill, V, McCrone. J, T et. al. Evaluating the Effects of SARS-CoV-2 Spike Mutation D614G on
Transmissibility and Pathogenicity. Cell. 2021. https://doi.org/10.1016/j.cell.2020.11.020.

26 plante, J, Liu, Y, Liu, J, et al. Spike mutation D614G alters SARS-CoV-2 fitness. Nature. 2021;592:116-121.
https://doi.org/10.1038/s41586-020-2895-3

27 Yurkovetskiy, L, Wang, X, Pascal, K, et al. Structural and Functional Analysis of the D614G SARS-CoV-2 Spike
Protein Variant. Cell. 2020;183(3):739-751. https://doi.org/10.1016/j.cell.2020.09.032

28 Davies, N, Abbott, S, Barnard, R. et all. Estimated transmissibility and impact of SARS-CoV-2 lineage B.1.1.7 in
England. 2021. https://www.doi.org/10.1126/science.abg3055

2% §Washington, N, Gangavarapu, K, Zeller, M, et al. Emergence and rapid transmission of SARS-CoV-2 B.1.1.7 in
the United States. Cell. 2021. https://doi.org/10.1016/j.cell.2021.03.052

30 wibmer, C, Ayres, F, Hermanus, T. et al. SARS-CoV-2 501Y.V2 escapes neutralization by South African COVID-
19 donor plasma. 2021. https://doi.org/10.1038/s41591-021-01285-x

31 pearson, C, Russell, T, Davies, N, et al. Estimates of severity and transmissibility of novel South Africa SARS-
CoV-2 variant 501Y.V2. 2021. https://cmmid.github.io/topics/covid19/sa-novel-variant.html

32 8Faria, N, Mellan, T, Whittaker, C, et al. Genomics and epidemiology of a novel SARS-CoV-2 lineage in
Manaus, Brazil. 2021. https://doi.org/10.1101/2021.02.26.21252554

33 Griffin, J, Casey, M, Collins, A, et al. Rapid review of available evidence on the serial interval and generation
time of COVID-19. BMJ. 2020, 10(11). http://dx.doi.org/10.1136/bmjopen-2020-040263

34 DHS Science and Technology Directorate. Master Question List for COVID-19 (caused by SARS-CoV-2). 2021.
https://www.dhs.gov/sites/default/files/publications/21 0325 mgql sars _cov2 cleared public release.pdf

35 van Damme W, Dahake R, van de Pas R, et al. COVID-19: Does the infectious inoculum dose-response
relationship contribute to understanding heterogeneity in disease severity and transmission dynamics? Med
Hypotheses. 2021;146(110431). https://doi.org/10.1016/j.mehy.2020.110431

36 Therapeutic Goods Administration (TGA). Ability of COVID-19 tests to detect emerging genetic variants of
SARS-CoV-2. 2021. https://www.tga.gov.au/ability-covid-19-tests-detect-emerging-genetic-variants-sars-cov-2

13


https://www.cdgn.org.au/variants-of-concern
https://www.gov.uk/government/publications/investigation-of-novel-sars-cov-2-variant-variant-of-concern-20201201
https://www.gov.uk/government/publications/investigation-of-novel-sars-cov-2-variant-variant-of-concern-20201201
https://doi.org/10.1101/2020.12.23.424283
https://onlinelibrary.wiley.com/doi/epdf/10.1002/jcp.30367
https://doi.org/10.1038/s41586-021-03470-x
https://doi.org/10.1126/science.abc4730
https://doi.org/10.1101/2020.11.06.372037
https://doi.org/10.1016/j.cell.2020.08.012
https://doi.org/10.1101/2020.12.21.20248640
https://doi.org/10.1038/s41591-021-01318-5n
https://doi.org/10.1016/S0140-6736(21)00183-5
https://doi.org/10.1016/j.cell.2020.06.043
https://doi.org/10.1038/s41586-020-2895-3
https://dx.doi.org/10.1016%2Fj.cell.2020.09.032
https://www.doi.org/10.1126/science.abg3055
https://doi.org/10.1016/j.cell.2021.03.052
https://doi.org/10.1038/s41591-021-01285-x
https://cmmid.github.io/topics/covid19/sa-novel-variant.html
https://doi.org/10.1101/2021.02.26.21252554
http://dx.doi.org/10.1136/bmjopen-2020-040263
https://www.dhs.gov/sites/default/files/publications/21_0325_mql_sars_cov2_cleared_public_release.pdf
https://doi.org/10.1016/j.mehy.2020.110431
https://www.tga.gov.au/ability-covid-19-tests-detect-emerging-genetic-variants-sars-cov-2

37 New and Emerging Respiratory Virus Threats Advisory Group. NERVTAG meeting on SARS-CoV-2 variant
under investigation. 2020. https://khub.net/documents/135939561/338928724/SARS-CoV-
2+variant+under+investigation%2C+meeting+minutes.pdf/962e866b-161f-2fd5-1030-
32b6ab4678967t=1608491166921

38 Kissler, S, Fauver, J, Mack, C. et all. Densely sampled viral trajectories suggest longer duration of acute
infection with B.1.1.7 variant relative to non-B.1.1.7 SARS-CoV-2. (2021).
https://dash.harvard.edu/bitstream/handle/1/37366884/B117Trajectories 10Feb2021.pdf?sequence=1&isAllo
wed=y

39 Calistri, P, Amato, L, Puglia, |, et al. Infection sustained by lineage B.1.1.7 of SARS-CoV-2 is characterised by
longer persistence and higher viral RNA loads in nasopharyngeal swabs. 2021.
https://www.ijidonline.com/action/showPdf?pii=51201-9712%2821%2900210-1

40 Kang, S, Yang, M, Hong, Z, et al. Crystal structure of SARS-CoV-2 nucleocapsid protein RNA binding domain
reveals potential unique drug targeting sites. Acta Pharmaceutica Sinica B. 2020;10(7):1228-1238.
https://doi.org/10.1016/j.apsb.2020.04.009

41 European Centre for Disease Prevention and Control. Risk of SARS-CoV-2 transmission from newly-infected
individuals with documented previous infection or vaccination. 2021.
https://www.ecdc.europa.eu/en/publications-data/sars-cov-2-transmission-newly-infected-individuals-
previous-infection

42 gDavies, N, Jarvis, C, Edmunda, J, et al. Increased mortality in community-tested cases of SARS-CoV-2 lineage
B.1.1.7.2021. https://doi.org/10.1101/2021.02.01.21250959

43 Horby, P, Huntley, C, Davies, N. et all. NERVTAG note on B.1.1.7 severity. (2021).
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/961037/
NERVTAG note on B.1.1.7 severity for SAGE 77 1 .pdf

4 New and Emerging Respiratory Virus Threats Advisory Group (NERVTAG). Update note on B.1.1.7 severity.
(2021). https://www.gov.uk/government/publications/nervtag-update-note-on-b117-severity-11-february-
2021

4 Challen, R, Brooks-Pollock, E, Read, J. et all. Risk of mortality in patients infected with SARS-CoV-2 variant of
concern 202012/1: matched cohort study. 2021. https://doi.org/10.1136/bmj.n579

46 §Jassat, W, Mudara, C, Ozougwu, L, et al. Increased mortality among individuals hospitalised with COVID-19
during the second wave in South Africa. 2021. https://doi.org/10.1101/2021.03.09.21253184

47 Hansen, D, Michlmayr, D, Gubbels, S. Assessment of protection against reinfection with SARS-CoV-2 among 4
million PCR-tested individuals in Denmark in 2020: a population-level observational study. Lancet 2021; 397:
1204-12. https://doi.org/10.1016/50140-6736(21)00575-4

8 Lau, E, Tsang, O, Hui, D. et all. Neutralizing antibody titres in SARS-CoV-2 infections. 2021.
https://doi.org/10.1038/s41467-020-20247-4

4 Lumley, S, O’Donnell, D, Stoesser, N, et al. Antibody Status and Incidence of SARS-CoV-2 Infection in Health
Care Workers. N Engl J Med 2021;384:533-40. https://doi.org/10.1056/NEJMo0a2034545

0 Harrington, D, Kele, B, Pereira, S. et all. Confirmed Reinfection With Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) Variant VOC-202012/01. https://doi.org/10.1093/cid/ciab014

1 Shen, X, Tang, H, McDanal, C. et all. SARS-CoV-2 variant B.1.1.7 is susceptible to neutralizing antibodies
elicited by ancestral spike vaccines. 2021. https://doi.org/10.1016/j.chom.2021.03.002

52 Wibmer, C, Ayres, F, Hermanus, T. et al. SARS-CoV-2 501Y.V2 escapes neutralization by South African COVID-
19 donor plasma. 2021. https://doi.org/10.1038/s41591-021-01285-x

3 §Greaney, A, Loes, A, Crawford, K, et all. Comprehensive mapping of mutations to the SARS-CoV-2 receptor-
binding domain that affect recognition by polyclonal human serum antibodies.2021. doi:
https://doi.org/10.1101/2020.12.31.425021

>4 Redd, A, Nardin, A, Kared, H, et al. CD8+ T cell responses in COVID-19 convalescent individuals target
conserved epitopes from multiple prominent SARS-CoV-2 circulating variants. 2021.
https://doi.org/10.1093/ofid/ofab143

55 WHO. SARS-CoV-2 Variants. 2020. https://www.who.int/csr/don/31-december-2020-sars-cov2-variants/en/
56 Rauseo, A, O’Halloran, J. What Are the Clinical Implications of the SARS-CoV-2 Variants. 2021.
https://doi.org/10.1016/].jacbts.2021.02.009

57 FDA. FDA Issues Alert Regarding SARS-CoV-2 Viral Mutation to Health Care Providers and Clinical Laboratory
Staff.2021. https://www.fda.gov/news-events/press-announcements/fda-issues-alert-regarding-sars-cov-2-
viral-mutation-health-care-providers-and-clinical-laboratory

%8 Theraputic Goods Administration (TGA). COVID-19 test kits included in the ARTG for legal supply in Australia.
(2021). https://www.tga.gov.au/covid-19-test-kits-included-artg-legal-supply-australia

14


https://khub.net/documents/135939561/338928724/SARS-CoV-2+variant+under+investigation%2C+meeting+minutes.pdf/962e866b-161f-2fd5-1030-32b6ab467896?t=1608491166921
https://khub.net/documents/135939561/338928724/SARS-CoV-2+variant+under+investigation%2C+meeting+minutes.pdf/962e866b-161f-2fd5-1030-32b6ab467896?t=1608491166921
https://khub.net/documents/135939561/338928724/SARS-CoV-2+variant+under+investigation%2C+meeting+minutes.pdf/962e866b-161f-2fd5-1030-32b6ab467896?t=1608491166921
https://dash.harvard.edu/bitstream/handle/1/37366884/B117Trajectories_10Feb2021.pdf?sequence=1&isAllowed=y
https://dash.harvard.edu/bitstream/handle/1/37366884/B117Trajectories_10Feb2021.pdf?sequence=1&isAllowed=y
https://www.ijidonline.com/action/showPdf?pii=S1201-9712%2821%2900210-1
https://doi.org/10.1016/j.apsb.2020.04.009
https://www.ecdc.europa.eu/en/publications-data/sars-cov-2-transmission-newly-infected-individuals-previous-infection
https://www.ecdc.europa.eu/en/publications-data/sars-cov-2-transmission-newly-infected-individuals-previous-infection
https://doi.org/10.1101/2021.02.01.21250959
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/961037/NERVTAG_note_on_B.1.1.7_severity_for_SAGE_77__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/961037/NERVTAG_note_on_B.1.1.7_severity_for_SAGE_77__1_.pdf
https://www.gov.uk/government/publications/nervtag-update-note-on-b117-severity-11-february-2021
https://www.gov.uk/government/publications/nervtag-update-note-on-b117-severity-11-february-2021
https://doi.org/10.1136/bmj.n579
https://doi.org/10.1101/2021.03.09.21253184
https://doi.org/10.1016/S0140-6736(21)00575-4
https://doi.org/10.1038/s41467-020-20247-4
https://doi.org/10.1056/NEJMoa2034545
https://doi.org/10.1093/cid/ciab014
https://doi.org/10.1016/j.chom.2021.03.002
https://doi.org/10.1038/s41591-021-01285-x
https://doi.org/10.1101/2020.12.31.425021
https://doi.org/10.1093/ofid/ofab143
https://www.who.int/csr/don/31-december-2020-sars-cov2-variants/en/
https://dx.doi.org/10.1016%2Fj.jacbts.2021.02.009
https://www.fda.gov/news-events/press-announcements/fda-issues-alert-regarding-sars-cov-2-viral-mutation-health-care-providers-and-clinical-laboratory
https://www.fda.gov/news-events/press-announcements/fda-issues-alert-regarding-sars-cov-2-viral-mutation-health-care-providers-and-clinical-laboratory
https://www.tga.gov.au/covid-19-test-kits-included-artg-legal-supply-australia

59 Theraputic Goods Administration (TGA). Ability of COVID-19 tests to detect emerging genetic variants of
SARS-CoV-2. (2021). https://www.tga.gov.au/ability-covid-19-tests-detect-emerging-genetic-variants-sars-cov-
2

80 WHO. Methods for the detection and identification of SARS-CoV-2 variants. (2021).
https://www.ecdc.europa.eu/sites/default/files/documents/Methods-for-the-detection-and-identification-of-
SARS-CoV-2-variants.pdf

61 §Vogels, C, Breban, M, Alpert, T. et al. PCR assay to enhance global surveillance for SARS-CoV-2 variants of
concern. 2021. https://doi.org/10.1101/2021.01.28.21250486

62 Ngo, T, Marik, P, Kory, P, et al. The Time to Offer Treatments for COVID-19. 2021.
https://doi.org/10.1080/13543784.2021.1901883

83 Jaworski, J. Neutralizing monoclonal antibodies for COVID-19 treatment and prevention. 2020.
https://doi.org/10.1016/j.bj.2020.11.011

64 Weisblum, Y, Schmidt, F, Zhang, F, et al. Escape from neutralizing antibodies by SARS-CoV-2 spike protein
variants. 2020. https://elifesciences.org/articles/61312

8 Wang, P, Nai, M, Liu, L. et al. Antibody Resistance of SARS-CoV-2 Variants B.1.351 and B.1.1.7. 2021.
https://doi.org/10.1038/s41586-021-03398-2

66 GSK and Vir Biotechnology. Emergency Use Authorization request to FDA for VIR-7831 for the early
treatment of COVID-19. 2021. https://www.gsk.com/en-gb/media/press-releases/gsk-and-vir-biotechnology-
announce-submission-of-emergency-use-authorization-request-to-fda-for-vir-7831-for-the-early-treatment-of-
covid-19/

67 §Cathcart, A, Havenar-Daughton, C, Lempp, F, et al. The dual function monoclonal antibodies VIR-7831 and
VIR-7832 demonstrate potent in vitro and 3 in vivo activity against SARS-CoV-2. 2021.
https://doi.org/10.1101/2021.03.09.434607

68 Chen, J, Lu, H. New challenges to fighting COVID-19: Virus variants, potential vaccines, and development of
antivirals. 2021. https://doi.org/10.5582/bst.2021.01092

9 Myron, S & Cohen, M.D. Monoclonal Antibodies to Disrupt Progression of Early Covid-19 Infection. 2021.
https://doi.org/10.1056/NEJMe2034495

70 Eli Lilly and Company, National Institute of Allergy and Infectious Diseases (NIAID), AbCellera Biologics Inc. &
Shanghai Junshi Bioscience Co., Ltd. A Study of LY3819253 (LY-CoV555) and LY3832479 (LY-CoV016) in
Preventing SARS-CoV-2 Infection and COVID-19 in Nursing Home Residents and Staff (BLAZE-2). 2021.
https://www.clinicaltrials.gov/ct2/show/NCT04497987

71 Regeneron Pharmaceuticals. COVID-19 Study Assessing the Efficacy and Safety of Anti-Spike SARS CoV-2
Monoclonal Antibodies for Prevention of SARS CoV-2 Infection Asymptomatic in Healthy Adults and
Adolescents Who Are Household Contacts to an Individual With a Positive SARS-CoV-2 RT-PCR Assay. (2021).
https://www.clinicaltrials.gov/ct2/show/NCT04452318

72 The WHO Rapid Evidence Appraisal for COVID-19 Therapies (REACT) Working Group. Association Between
Administration of Systemic Corticosteroids and Mortality Among Critically lll Patients With COVID-19: A Meta-
analysis. JAMA. 2020;324(13):1330-1341. https://doi.org/10.1001/jama.2020.17023

73 Emary, K, Golubchik, T, Aley, P. et al. Efficacy of ChAdOx1 nCoV-19 (AZD1222) vaccine against SARS-CoV-2
VOC 202012/01 (B.1.1.7). 2021. https://papers.ssrn.com/sol3/papers.cfm?abstract id=3779160

74 Madhi, S.A, Bailie, V, Cutland, C.L. et al. Efficacy of the ChAdOx1 nCoV-19 Covid-19 Vaccine against the
B.1.351 Variant. NEJM. 2021. https://doi.org/10.1056/NEJM0a2102214

7> Dagan, N, Barda, N, Kepten, E, et al. BNT162b2 mRNA Covid-19 Vaccine in a Nationwide Mass Vaccination
Setting. NEJM. 2021. https://doi.org/10.1056/NEJM0a2101765

76 Novavax. Novavax COVID-19 Vaccine Demonstrates 89.3% Efficacy in UK Phase 3 Trial. 2021.
https://ir.novavax.com/news-releases/news-release-details/novavax-covid-19-vaccine-demonstrates-893-
efficacy-uk-phase-3

77 World Health Organisation (WHO). Background document on the Janssen Ad26.COV2.S (COVID-19) vaccine:
Background document to the WHO Interim recommendations for use of Ad26.COV2.S (COVID-19) vaccine.
2021. https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE-recommendation-
Ad26.COV2.S-background-2021.1

78 §Wang, P, Liu, L, Iketani, S. et al. Increased Resistance of SARS-CoV-2 Variants B.1.351 and B.1.1.7 to
Antibody Neutralization. 2021. https://doi.org/10.1101/2021.01.25.428137

7® Crooke, S, Ovsyannikova, |, Poland, G, et al. Inmunosenescence and human vaccine immune responses.
2019. https://doi.org/10.1186/s12979-019-0164-9

80 Cox.S, Bellantuono. |, Lord. J. Tackling immunosenescence to improve COVID-19 outcomes and vaccine
response in older adults. Lancet. 2020. https://doi.org/10.1016/52666-7568(20)30011-8

15


https://www.tga.gov.au/ability-covid-19-tests-detect-emerging-genetic-variants-sars-cov-2
https://www.tga.gov.au/ability-covid-19-tests-detect-emerging-genetic-variants-sars-cov-2
https://www.ecdc.europa.eu/sites/default/files/documents/Methods-for-the-detection-and-identification-of-SARS-CoV-2-variants.pdf
https://www.ecdc.europa.eu/sites/default/files/documents/Methods-for-the-detection-and-identification-of-SARS-CoV-2-variants.pdf
https://doi.org/10.1101/2021.01.28.21250486
https://doi.org/10.1080/13543784.2021.1901883
https://doi.org/10.1016/j.bj.2020.11.011
https://elifesciences.org/articles/61312
https://doi.org/10.1038/%20s41586-021-03398-2
https://www.gsk.com/en-gb/media/press-releases/gsk-and-vir-biotechnology-announce-submission-of-emergency-use-authorization-request-to-fda-for-vir-7831-for-the-early-treatment-of-covid-19/
https://www.gsk.com/en-gb/media/press-releases/gsk-and-vir-biotechnology-announce-submission-of-emergency-use-authorization-request-to-fda-for-vir-7831-for-the-early-treatment-of-covid-19/
https://www.gsk.com/en-gb/media/press-releases/gsk-and-vir-biotechnology-announce-submission-of-emergency-use-authorization-request-to-fda-for-vir-7831-for-the-early-treatment-of-covid-19/
https://doi.org/10.1101/2021.03.09.434607
https://doi.org/10.5582/bst.2021.01092
https://doi.org/10.1056/NEJMe2034495
https://www.clinicaltrials.gov/ct2/show/NCT04497987
https://www.clinicaltrials.gov/ct2/show/NCT04452318
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3779160
https://doi.org/10.1056/NEJMoa2102214
https://doi.org/10.1056/NEJMoa2101765
https://ir.novavax.com/news-releases/news-release-details/novavax-covid-19-vaccine-demonstrates-893-efficacy-uk-phase-3
https://ir.novavax.com/news-releases/news-release-details/novavax-covid-19-vaccine-demonstrates-893-efficacy-uk-phase-3
https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE-recommendation-Ad26.COV2.S-background-2021.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-vaccines-SAGE-recommendation-Ad26.COV2.S-background-2021.1
https://doi.org/10.1101/2021.01.25.428137
https://doi.org/10.1186/s12979-019-0164-9
https://doi.org/10.1016/S2666-7568(20)30011-8

81 Edward E. Walsh, M.D., Robert W. Frenck, Jr., M.D., Ann R. Falsey, M.D.,Nicholas Kitchin, M.D., Judith
Absalon et al. Safety and Immunogenicity of Two RNA-Based Covid-19 Vaccine Candidates. NEJM
2020.383;2439-50 http://doi.org/10.1056/NEJM0a2027906

82 Boyarsky, B, Werbel, W, Avery, R, et al. Immunogenicity of a Single Dose of SARS-CoV-2 Messenger RNA
Vaccine in Solid Organ Transplant Recipients. JAMA. 2021. https://doi.org/10.1001/jama.2021.4385

8 Theraputic Goods Administration (TGA). Points to consider for strain changes in authorised COVID-19
vaccines in an ongoing SARS-COV-2 Pandemic. (2021). https://www.tga.gov.au/points-consider-strain-changes-
authorised-covid-19-vaccines-ongoing-sars-cov-2-pandemic

16


http://doi.org/10.1056/NEJMoa2027906
https://doi.org/10.1001/jama.2021.4385
https://www.tga.gov.au/points-consider-strain-changes-authorised-covid-19-vaccines-ongoing-sars-cov-2-pandemic
https://www.tga.gov.au/points-consider-strain-changes-authorised-covid-19-vaccines-ongoing-sars-cov-2-pandemic

Attachment A: Comparative analysis on what is known about the variants of concern

B.1.1.7 B.1.351 P.1
Country first United Kingdom South Africa Brazil/Japan
identified
Alternative 201/501Y.V1 (clade) 20H/501Y.V2 (clade) 20J/501Y.V3
names(s) VOC 202012/01 VOC 202012/02
Australian cases* 200 35 2
Key spike mutations N501Y, H69/V70 deletion, P681H, N501Y, E484K, K417N N501Y, E484K, K417T

Y144/145 deletion, E484K**

Function/behaviour N501Y: located in receptor binding domain (RBD); increases binding affinity to ACE-2 receptor
E484K: located in RBD in a loop region outside the direct hACE2 interface; change in electrostatic charge, from negative
to positive. Changes binding to monoclonal antibodies now approved by the FDA as well as vaccine induced neutralising

antibodies

H69/V70 deletion K417N K417T

Alter the shape of the spike. Enhances = Located in RBD Located in RBD

viral infectivity in-vitro, is linked to Increase binding to cells Increase binding to cells
failure of diagnostic test to detect S Allows escape from some antibodies

gene. Also linked to immune escape in = particularly when in combination with

immunocompromised patients. mutation N501Y

P681H

Located adjacent to furin cleavage site
in spike, a known region of
importance for infection and
transmission.
Y144/145 deletion
Alter the shape of the spike
Total mutations 23 48 ~35



Diagnostic
interference

Transmissibility

Serial interval and
generation time

Asymptomatic/

presymptomatic
Duration of
infectiousness
Mortality

Vaccine
interference

B.1.1.7

Some diagnostic PCR assays with an S
gene target are impacted by the
B.1.1.7 variant due to 69/70 deletion.
This effect is mitigated by the use of
tests that do not include primers that
target the S gene.

Estimated to be 1.4-1.9 times more
transmissible

No evidence identified. However,
generation time alone considered

unlikely to contribute to rapid spread.

Not known

Estimated to be infectious for longer
than other variants ~13-16 days.
Hazard of death increases of 35-64%
have been reported.

No evidence of substantially reduced
efficacy in preventing symptomatic
COVID or severe disease for AZ or
Pfizer

B.1.351

P.1

No evidence of significant impact. TGA conducting post-market review of all
approved diagnostic tests to ensure detection of variants, in diagnostic assays

for COVID-19.

Estimated to be 1.5 times more
transmissible

Not known

Not known
Not known

Increased risk of in-hospital mortality
of 20% reported.
Clinical data

Reduced efficacy in preventing
symptomatic COVID demonstrated for
Novovax and J&J. No significant
reduction in prevention of severe
disease. Significantly reduced efficacy
in preventing mild symptomatic
COVID for AZ. Effect on severe disease
unknown. No available data for Pfizer
or Moderna.

Unclear, may be 1.4-2.2 times more
transmissible

Not known

Not known
Not known

Under investigation

No data available



B.1.1.7

Modest increase in titre needed to
neutralise in vitro — sera from
recipients of an mRNA vaccine ~2 fold

Monoclonal In-vitro data suggests reduced
antibody neutralising activity of some
interference therapies.

* Communicable Diseases Genomics Network, accessed 6 April

** identified in some B.1.1.7 sequences.

B.1.351

In-vitro data
Substantial increase in titre needed to
neutralise in vitro — sera from
recipients of an mRNA vaccine ~8-10
fold
In-vitro data suggests substantial
reduction in neutralising activity of
some therapies.

P.1

No data available

Not known
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