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Annual report

Report on influenza viruses received and tested
by the Melbourne WHO Collaborating Centre for
Reference and Research on Influenza in 2019

Heidi Peck, Jean Moselen, Sook Kwan Brown, Megan Triantafilou, Hilda Lau, Miguel Grau, lan G Barr, Vivian KY Leung
Abstract

As part of its role in the World Health Organization’s (WHO) Global Influenza Surveillance and
Response System (GISRS), the WHO Collaborating Centre for Reference and Research on Influenza
in Melbourne received a record total of 9,266 human influenza positive samples during 2019. Viruses
were analysed for their antigenic, genetic and antiviral susceptibility properties. Selected viruses
were propagated in qualified cells or embryonated hen’s eggs for potential use in seasonal influenza
virus vaccines. In 2019, influenza A(H3N2) viruses predominated over influenza A(HIN1)pdmO09
and B viruses, accounting for a total of 51% of all viruses analysed. The majority of A(HIN1)pdm09,
A(H3N2) and influenza B viruses analysed at the Centre were found to be antigenically similar to the
respective WHO recommended vaccine strains for the Southern Hemisphere in 2019. However, phy-
logenetic analysis indicated that a significant proportion of circulating A(H3N2) viruses had under-
gone genetic drift relative to the WHO recommended vaccine strain for 2019. Of 5,301 samples tested
for susceptibility to the neuraminidase inhibitors oseltamivir and zanamivir, four A(HIN1)pdm09
viruses showed highly reduced inhibition with oseltamivir, one A(HIN1)pdm09 virus showed highly
reduced inhibition with zanamivir and three B/Victoria viruses showed highly reduced inhibition

with zanamivir.

Keywords: influenza, vaccines, GISRS, surveillance, laboratory, annual report, WHO

Introduction

The World Health Organization (WHO)
Collaborating Centre for Referenceand Research
on Influenza in Melbourne (the Centre) is
part of the World Health Organization Global
Influenza Surveillance and Response System
(WHO GISRS). GISRS is a worldwide network
of laboratories that was established in 1952 to
monitor changes in influenza viruses circulat-
ing in the human population, with the aim of
reducing influenza’s impact through the use
of vaccines and antiviral drugs."? The Centre
in Melbourne is one of five such Collaborating
Centres (others are in Atlanta, Beijing, London
and Tokyo) that monitor antigenic and genetic
changes in circulating human influenza viruses;
the Centre participates in making twice-yearly

health.gov.au/cdi

recommendations on which influenza strains
should be included in the influenza vaccine for
the upcoming influenza season in either the
northern or southern hemisphere. This report
summarises the results of virological surveil-
lance activities undertaken at the Centre in
Melbourne during 2019.

Two types of influenza viruses (A and B) cause
significant disease in humans. Influenza A
viruses are further classified into subtypes,
based on their haemagglutinin (HA) and neu-
raminidase (NA) surface proteins. Globally,
there are currently two influenza A subtypes
circulating in the human population - A(HIN1)
pdm09 and A(H3N2). Influenza B viruses are
not classified into subtypes; however, there are
two distinct co-circulating lineages of influenza
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B viruses — B/Victoria/2/87 (B/Victoria lineage)
and B/Yamagata/16/88 (B/Yamagata lineage).
Influenza C viruses are also detected each year
from humans, but these viruses do not cause
severe disease and are not a major focus of
influenza surveillance.

Methods
Virus isolation

All A(HIN1)pdmO09 and influenza B viral iso-
lates received at the Centre were re-passaged in
cell culture using Madin-Darby Canine Kidney
(MDCK) cells, whilst all A(H3N2) viral isolates
were re-passaged in MDCK-SIAT-1 cells.’ Virus
isolation in cell culture was also attempted
from a selection of original clinical specimens
received using the same cell types as described
above when the type/subtype was known. A
smaller subset of influenza-positive original
clinical samples was directly inoculated into
eggs and a qualified cell line to generate poten-
tial candidate vaccine viruses (CVV).

Antigenic analysis

The antigenic properties of influenza viral iso-
lates were analysed using the haemagglutination
inhibition (HI) assay as previously described*
and by the Focus Reduction Assay (FRA) for a
subset of A(H3N2) viruses. The majority of the
HI assays were performed using the TECAN
Freedom EVO200 robot platform which incor-
porates a camera (SciRobotics, Kfar Saba,
Israel) and imaging software (FluHema™') for
automated analysis. In HI assays, viruses were
tested for their ability to agglutinate turkey
(A(HIN1)pdmO09 and B viruses) or guinea pig
(A(H3N2)) red blood cells (RBC) in the pres-
ence of post-infection ferret antisera raised
against several reference viruses. Isolates were
identified as antigenically similar to the refer-
ence strain if the test samples had a titre that
was no more than 4-fold higher than the titre
of the homologous reference strain. During
2019, results were reported with reference
to the A/Michigan/45/2009 (HIN1pdmo09)-
like, A/Switzerland/8060/2017 (H3N2)-like,
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B/Colorado/06/2017-like (Victoria lineage), and
B/Phuket/3073/2013-like (Yamagata lineage)
viruses that were recommended for inclusion
in the southern hemisphere 2019 influenza
vaccine. In recent years (including 2019), HI
assays involving A(H3N2) viruses have been
performed in the presence of 20 nM oseltamivir
carboxylate (OC) to reduce non-specific bind-
ing of the NA protein.” The addition of OC
reduces the number of influenza virus isolates
that can be tested by HI because around 11% of
viruses lose the ability to bind RBC and there-
fore cannot be assayed by HI. To test a subset
of these viruses, the Centre has employed the
Focus Reduction Assay (FRA), a microneutrali-
sation assay which is more specific and sensitive
than the HI assay and does not require bind-
ing to RBCs.® The FRA utilised the same ferret
antisera as did the HI assay and was performed
as previously described,” but with 1.2% Avicell
RC591 (IMCD Mulgrave, Australia) replacing
the carboxymethyl cellulose.

Genetic analysis

For influenza-positive samples that failed to
grow in MDCK cells, real-time reverse tran-
scription polymerase chain reaction (RT-PCR)
was performed to determine the influenza type/
subtype/lineage using the CDC Influenza Virus
Real-Time RT-PCR kit.!

A substantial subset of influenza viruses ana-
lysed at the Centre underwent genetic analysis
by sequencing of viral RNA genes - usually
HA and NA genes as well as the matrix gene
for influenza A viruses and non-structural pro-
tein gene (NS) for influenza B viruses. Whole
genome sequencing (WGS) of a smaller subset
of viruses was also performed.

i The CDC Influenza Virus Real-Time RT-PCR Influenza A/B
Typing Panel (RUO) (Catalog No. FluRUO-01), FR-198, was
obtained through the International Reagent Resource,
Influenza Division, WHO Collaborating Center for Surveillance,
Epidemiology and Control of Influenza, Centers for Disease
Control and Prevention, Atlanta, GA, USA. https://www.

internationalreagentresource.org/.
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For sequencing, RNA was extracted from iso-
lates or original clinical specimens using either
a manual QIAGEN QIAamp Viral RNA kit
or the automated QIAGEN QIAXtractor plat-
form, followed by RT-PCR using the BIOLINE
MyTaq one step RT-PCR kit according to the
manufacturer’s recommendations, with gene-
specific primers (primer sequences available on
request). Conventional Sanger sequencing was
carried out on PCR products using an Applied
Biosystems 3500XL Genetic Analyzer (Applied
Biosystems, Foster City, CA, USA). Sequence
assembly was performed using the Geneious
Prime software version 9.0.4 (Biomatters Ltd,
Auckland, New Zealand).

WGS was performed on a selection of viruses
using the SuperScript-III One-Step Platinum
Hi-Fi PCR kit according to the manufacturer’s
recommendations, with universal primers
(primer sequences available on request). WGS
was conducted using an Applied Biosystems
Ion Torrent™ Personal Genome Machine™
(PGM) System according to the manufacturer’s
recommendations. These sequences were ana-
lysed using a proprietary pipeline, FIuULINE.®
Phylogenetic analysis was performed using
Geneious 9.0.4 and FigTree v1.3.1 software.

Antiviral drug resistance testing

Circulating viruses were tested for their
sensitivity to the currently-used neurami-
nidase inhibitors oseltamivir (Tamiflu) and
zanamivir (Relenza). The neuraminidase
inhibition (NAI) assay used was a func-
tional fluorescence-based assay wusing the
substrate  2’-(4-methylumbelliferyl)-o-D-N-
acetylneuraminic acid (MUNANA), in which
the susceptibility of test viruses to the antiviral
drugs was measured in terms of the drug con-
centration needed to reduce the influenza neu-
raminidase enzymatic activity by 50% (IC*),
and compared to values obtained with sensitive
reference viruses of the same subtype or line-
age. NAI assays were performed as previously
described,’ with the incorporation of a robotic
platform by Tecan EVO 200 and Infinite 200Pro
for liquid handling and plate reading (Tecan
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Australia). For reporting purposes, ‘highly
reduced inhibition” of influenza A viruses has
been defined by WHO as a > 100-fold increase
in IC* in a NAI assay. For influenza B viruses,
this figure was a > 50-fold increase. However, it
should be noted that the relationship between
the IC*° value and the clinical effectiveness
of a neuraminidase inhibitor is not yet well
understood and a small or medium reduction
in inhibition may not be clinically significant.

Viruses found to have highly reduced inhibition
by either oseltamivir or zanamivir underwent
genetic analysis using pyrosequencing, Sanger
sequencing or WGS to determine the presence
of amino acid substitutions in the NA protein
that were associated with the reduction of inhi-
bition by neuraminidase inhibitors. For exam-
ple, a change from histidine to tyrosine at posi-
tion 275 (H275Y) of the NA protein of A(HIN1)
pdmO09 viruses is known to reduce inhibition by
oseltamivir, as does the H273Y NA mutation in
B viruses.” Pyrosequencing was also performed
on original clinical specimens of selected
viruses which may have contained a known
mutation such as H275Y if no isolate was avail-
able for phenotypic testing. Pyrosequencing
was performed as previously described' using
the MyTaq One-Step RT-PCR Kit (QIAGEN,
Hilden, Germany) for virus amplification, with
pyrosequencing reactions performed using
the PyroMark instrument (QIAGEN, Hilden,
Germany).

Candidate vaccine strains

The viruses used in production of human influ-
enza vaccines are required by regulatory author-
ities to be isolated and passaged in embryonated
hen’s eggs or qualified cell lines"** directly from
human clinical respiratory samples. The Centre
has undertaken primary isolation of selected
viruses from clinical samples directly into eggs,
using previously described methods."* Briefly,
the viruses were inoculated into the amniotic
cavity of embryonated eggs and, once virus
growth was established, isolates were passaged
in the allantoic cavity until a sufficient titre was
obtained. Egg incubation conditions differed
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slightly, with A(HIN1)pdm09 and A(H3N2)
viruses incubated at 35 °C for three days, and
influenza B viruses incubated at 33 °C for three
days. In addition, selected clinical samples were
inoculated into the qualified cell line MDCK
33016PF (Seqirus Limited, Holly Springs, NC,
USA)" and incubated at 35 °C for three days,
with viral growth monitored by haemagglu-
tination of turkey or guinea pig RBC. These
isolates were then analysed by HI assay, real
time RT-PCR and genetic sequencing using the
methods described above.

Results

During 2019, the Centre received 9,266 samples
(including 7,687 clinical specimens, 1,014 virus
isolates and 569 paired specimens and isolates)
from 40 laboratories in 17 countries (Figure
1). As in previous years, most samples were
submitted by laboratories in the Asia-Pacific
region,'*™ with the majority received from
Australia (7,410 samples; 80%). However, unlike
previous years, a large number of samples were
received between January and April, which is
before the typical Southern Hemisphere tem-
perate regions influenza season. Figure 2 shows
the weekly temporal distribution of samples
sent to the Centre by type and subtype/line-
age. During 2019, influenza A(H3N2) was the
predominant circulating strain, followed by

A(HIN1)pdm09 and B. For samples received
from Australia where the lineage was con-
firmed, B/Victoria viruses predominated sig-
nificantly over B/Yamagata viruses (93% and
7% of B viruses respectively). Overall, isolation
and re-passaging was attempted for 9,146 (99%)
of the samples received and this yielded 6,101
isolates (overall isolation rate of 67%). Isolation
rates were lower for clinical specimens (60.5%)
than for virus isolates received (94.9%). Of the
viruses for which type and subtype could be
confirmed, isolation rates by cell propagation
were 75% (1,767/2,350) for A(HIN1)pdmO9;
81% (3,150/3,911) for A(H3N2); and 81%
(1,142/1,407) for influenza B. However, amongst
these viruses, 15% (464/3,150) of A(H3N2) iso-
lates did not reach sufficient titres for antigenic
analysis. A total of 4,445 viral isolates were
successfully characterised by HI assay, and
were compared to the 2019 reference viruses
(Table 1). In addition, 991 samples were charac-
terised by real-time RT-PCR to determine their
type/subtype or lineage. Sanger sequencing and
WGS techniques were used to sequence the HA
genes of 2,487 viruses. The full genomes of 415
viruses were also sequenced using either Sanger
sequencing or WGS. Of the samples for which
results could be obtained by antigenic or genetic
analysis (n = 6,368), influenza A(H3N2) viruses
predominated, comprising 49% (n = 3,133) of
viruses received and analysed.

Figure 1: Geographic spread of influenza laboratories sending viruses to the Centre during 2019

Number of samples received

1-50 51-100 101-500
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Figure 2: Number of samples received at the Centre by week of sample collection 2019
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Of the 1,655 A(HIN1)pdmO09 isolates analysed
by HI assay using ferret antisera in 2019, a
majority (94%) were antigenically similar to the
vaccine reference strain A/Michigan/45/2015

(Table 1).

Sequencing and phylogenetic analysis of HA
genes from 644 viruses showed that all A(HIN1)
pdmO09 viruses sent to the Centre during 2019
fell into the 6B.1 clade (Figure 3). The majority
of these viruses reacted in a similar manner to
the 2019 vaccine virus A/Michigan/45/2015 in
HI assays using ferret antisera.

Eighteen A(HIN1)pdm09 viruses were inocu-
lated into eggs for isolation of candidate vaccine
strains with 16 (89%) successfully isolated; all
fell into the genetic subclade 6B.1A. Thirty-nine
viruses were inoculated into the qualified cell
line MDCK 33016PF, of which 25 (64%) grew
successfully and all also fell into the genetic
subclade 6B.1A.

60f16 Commun Dis Intell (2018) 2021;45 (https://doi.org/10.33321/cdi.2021.45.43) Epub 16/8/2021

Of 1,701 A(HIN1)pdmO9 viruses tested, three
viruses exhibited highly reduced inhibition
by oseltamivir and one virus exhibited highly
reduced inhibition by zanamivir. The viruses
showing highly reduced inhibition by oseltami-
vir (two from Australia and one from Malaysia)
were confirmed to contain the H275Y substitu-
tion in their NA genes, a known mutation that
is associated with highly reduced inhibition by
oseltamivir. Another NA substitution linked
to the reduction in inhibition by zanamivir
was also identified in one of the viruses from
Australia.?® This virus was confirmed to contain
the E119G substitution in its NA gene.
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Figure 3: Phylogenetic tree of haemagglutinin genes of A(HIN1)pdmO9 viruses received by the

Centre during 2019
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A(H3N2)

Antigenic analysis of 2,104 A(H3N2) subtype
isolates using the HI assay showed that 26%
were low reactors to the ferret antisera prepared
against the cell-propagated reference strain A/
Switzerland/8060/2017/2017 (Table 1). However,
99% of viruses were low reactors to the ferret
antisera prepared against the egg-propagated
strain  A/Switzerland/8060/2017 (data not
shown). An additional 464 A(H3N2) viruses
were inoculated and isolated by cell culture
but did not reach sufficient titres for antigenic
analysis, whilst a further 334 were successfully
isolated but did not reach sufficient titres when
tested by HI assay in the presence of oseltamivir
carboxylate.

A total of 75 A(H3N2) viruses that could not be
characterised by HI assay were analysed using the
FRA assay. The FRA assay indicated that 16% of
these viruses showed greater than four-fold dif-
ference in titre compared to the cell-propagated
reference strain A/Switzerland/8060/2017; how-
ever, the majority of viruses (93%) had a greater
than four-fold difference in titre compared to
the egg-propagated strain (data not shown).

The HA genes of 1,309 A(H3N2) viruses
were sequenced. Phylogenetic analysis indi-
cated that the majority of circulating viruses
fell into subclade 3C.2alb based on their
HA genes, whereas the 2019 vaccine strain,
A/Switzerland/8060/2017 fell into subclade
3C.2a2 (Figure 4). A small number of A(H3N2)
viruses fell into the 3C.3a and 3C.2a3 clades.

Forty-seven viruses were inoculated into
eggs, of which 27 (57%) grew successfully and
consisted of 21 viruses from genetic subclades
3C.2alb+131K and two from 3C.2alb+135K.
Additionally, four subclade 3C.3a viruses were
isolated. Fifty-seven viruses were inoculated into
the qualified cell line MDCK 33016PF, of which
38 (67%) grew successfully, with 23 viruses from
genetic subclades 3C.2alb+131K, four from
3C.2alb+135K and 11 from 3C.3a.
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None of the 2,323 A(H3N2) viruses tested by
NALI assay showed highly reduced inhibition by
oseltamivir or zanamivir.

Influenza B

Amongst influenza B viruses received at the
Centre during 2019, B/Victoria-lineage viruses
were predominant over B/Yamagata-lineage
viruses (Figure 2). A total of 1,020 influenza B
viruses were characterised by HI assay. Almost
all B/Yamagata-lineage viruses were antigeni-
cally similar to the B/Phuket/3073/2013-like
vaccine virus, while 84% of B/Victoria-lineage
viruses were antigenically similar to the
B/Colorado/06/2017 vaccine virus (Table 1).

Sequencing was performed on HA genes from 367
B/Victoria viruses and 88 B/Yamagata viruses. A
small number of B viruses (51/367; 14%) were
genetically similar to the B/Colorado/06/2017
reference virus, with a two-amino-acid deletion
in the HA protein (positions 162-163) (Figure 5);
however, the majority of viruses (272/367; 74%)
had a three-amino-acid deletion in the HA pro-
tein at positions 162-164 and formed a separate
phylogenetic clade from the B/Colorado/06/2017
clade. All B/Yamagata-lineage viruses belonged
to genetic clade 3 (or Y3), which is the same
genetic clade as the 2019 vaccine virus B/
Phuket/3073/2013 (Figure 6).

Egg isolation was attempted for 15 B/Victoria
and eight B/Yamagata-lineage viruses, result-
ing in the successful isolation of 11 (73%)
B/Victoria-lineage viruses and four (50%) B/
Yamagata-lineage viruses. All B/Victoria-lineage
viruses isolated were from genetic subclade V1A,
two of which were further grouped into V1A.1
and eight others in V1A.3. All B/Yamagata-
lineage viruses isolated were from genetic clade
Y3. For viruses inoculated into the qualified
cell line MDCK 33016PF, nine of 16 (56%) B/
Victoria-lineage viruses and four (80%) of five B/
Yamagata-lineage viruses were isolated. At least
one representative from the major clades of each
B lineage was isolated. A total of 21 viruses were
inoculated into the qualified cell line MDCK
33016PF, of which 13 (62%) grew successfully.
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Figure 4: Phylogenetic tree of haemagglutinin genes of A(H3N2) viruses received by the Centre

during 2019
Legend
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Figure 5: Phylogenetic tree of haemagglutinin genes of B/Victoria-lineage viruses received by the

Centre during 2019
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Figure 6: Phylogenetic tree of haemagglutinin genes of B/Yamagata-lineage viruses received by
the Centre during 2019
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Of 54 B/Yamagata-lineage viruses tested, none
displayed highly reduced inhibition by oseltami-
vir or zanamivir. However, three of the 1,223
B/Victoria-lineage viruses tested showed highly
reduced inhibition by zanamivir. Two of the
viruses, one each from Malaysia and Australia,
contained an E105K substitution in their NA
genes, which has been shown to reduce sus-
ceptibility to neuraminidase inhibitor drugs.'
A B/Victoria-lineage virus from Malaysia was
found to contain gene sequence coding for a
novel dual-amino-acid substitution, T146P +
N169S, in its NA gene.

Discussion

During 2019 the Centre received a larger
number of samples than in any previous single
year,''%2122 with the majority of viruses received
(80%) from Australia. The high volume of sam-
ples received correlated with a record number
of laboratory-confirmed influenza notifications
in Australia (313,365 cases) during the 2019
Australian influenza season.”® There was a con-
tinuation of intense inter-seasonal activity, with
notifications of laboratory-confirmed influenza
at the end of May twelve times higher than dur-
ing the same time period in the previous three
years.?* The 2019 Australian season was charac-
terised by an early peak and extended activity,
with jurisdictions such as the Australian Capital
Territory and Tasmania displaying multiple
peaks of activity.” Unlike previous seasons,
where influenza samples received at the Centre
typically peaked in August, the Centre saw a
dramatic increase in samples received early in
the year, peaking in July 2019, with over 1,500
samples received in that month alone.

The geographic spread of influenza around
Australia began with a large epidemic of
A(HINI)pdm09 in the Northern Territory,
in December 2018. This was followed by large
and sustained outbreaks of influenza in east-
ern Australian jurisdictions, most notably
South Australia, in the first quarter of 2019.
The Australian Capital Territory and Western
Australia had comparatively lower levels of
influenza notification but even these both had
record notifications in 2019.
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The predominant circulating virus in January
and February 2019 across Australia was
A(HIN1)pdm09, while influenza A(H3N2)
virus submissions began to increase rapidly in
March 2019, subsequently becoming the pre-
dominant circulating strain in 2019. Influenza
A(H3N2) viruses accounted overall for 51%
of samples submitted to the Centre, followed
by A(HIN1)pdmO09 (30%), while influenza B
viruses comprised 18% of samples received.
Globally, influenza A viruses were predomi-
nant in 2019, with co-circulation of A(HIN1)
pdm09 and A(H3N2). In the southern hemi-
sphere, A(HIN1)pdm09 predominated in South
America, followed by A(H3N2). By contrast,
A(H3N2) predominated in South Africa with
very few detections of A(HIN1)pdmo09, while
in tropical Asia, A(HIN1)pdm09 was the domi-
nant circulating strain followed by B/Victoria
viruses.?

Older adults are typically more affected in years
when A(H3N2) viruses predominate, while
younger populations are usually more affected
by A(HINI)pdmo09.” Consistent with this
observation, high notification rates occurred in
2019 among children aged 5-9 years (2,646 per
100,000 population) and adults aged > 85 years
(2,370 per 100,000 population) in Australia.”
Deaths associated with influenza and pneu-
monia were the ninth leading cause of death in
2019, with 4,124 deaths recorded.®

Most of the influenza A(HIN1)pdmO09 viruses
received were antigenically and genetically sim-
ilar to the vaccine strain, A/Brisbane/02/2018,
which is in the 6B.1A/183P-1 genetic clade. A
number of A(HIN1)pdmO09 viruses had amino
acid changes in the HA gene, most significantly
at residues 156 and 250; the former mutation
has been previously associated with significant
antigenic changes in the haemagglutination
inhibition (HI) assay. These viruses were first
detected in Fiji and Brunei in early 2019 and
were subsequently seen in some returned trav-
ellers from these regions to Australia. These
antigenically-distinct viruses comprised 5.7%
of the A(HIN1)pdmO09 viruses tested and were
in the 6B.1A/183-P2 genetic clade. Mid-season
vaccine effectiveness (VE) estimates suggest
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that vaccine protection in Australia for all age
groups was highest against A(HIN1)pdm09
viruses among both primary care (62%, 95%
CI: 39,78) and hospitalised patients (70%, 95%
CI: 49, 82).

Antigenic analysis of A(H3N2) viruses showed
that the majority of viruses displayed similar
antigenic characteristics to the cell-propagated
vaccine strain, A/Switzerland/8060/2017. As
in previous years, there have been ongoing
difficulties in the antigenic characterisation of
A(H3N2) viruses. Evolutionary changes in this
subtype continue to pose challenges in detect-
ing antigenic changes using the HI assay.>*
Oseltamivir carboxylate was used in the HI
assay to prevent binding of the NA protein to red
blood cells, which resulted in a small number of
A(H3N2) viruses having insufficient titre to be
tested in the HI assay (16% of A(H3N2) viruses
isolated). The FRA continued to be used as com-
plementary antigenic assay but remains time-
and labour-intensive. Of the viruses analysed
by FRA, 75% and 7%, respectively, were anti-
genically similar to the cell- and egg-propagated
reference strain (A/Switzerland/8060/2017).

There were several distinct genetic clades
amongst  circulating  A(H3N2)  viruses,
with the majority of viruses belonging to
the 3C.2alb+131K HA clade, followed by
the 3C.2alb+135K HA clade. Interestingly,
3C.2a2 viruses, which were represented by
the 2019 Southern Hemisphere vaccine strain
A/Switzerland/8060/2018, only accounted for
a very small proportion of circulating viruses
during 2019 and also led to a change in the
2020 Southern Hemisphere A(H3N2) vaccine
component to an A/South Australia/34/2019-
like virus.*

The majority of influenza B isolates analysed at
the Centre belonged to the B/Victoria-lineage
(86%). These B/Victoria-lineage viruses were
mostly antigenically similar to the vaccine
strain B/Colorado/6/2017; however, the major-
ity were phylogenetically similar to a new
variant that had previously emerged in the
Northern Hemisphere. This variant contained a
three-amino-acid deletion in the HA gene, from

health.gov.au/cdi
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HA positions 162-164, and made up 64% of
viruses genetically analysed at the Centre. The
increase in circulation of this deletion variant
also contributed to an increase in low-reacting
viruses in the HI assay, indicating a corre-
sponding antigenic change compared to the
vaccine virus. This led to the subsequent change
in the recommendation for the 2020 Southern
Hemisphere B/Victoria-lineage vaccine compo-
nent to a B/Washington/02/2019-like triple HA
deletion virus.* B/Yamagata viruses comprised
only 10% of influenza B viruses analysed at the
Centre, and all these viruses were antigenically
and genetically similar to the vaccine strain,
B/Phuket/3073/2013.

With the ongoing evolution of influenza viruses
and the absence of an effective universal vaccine,
there remains a need for continuous influenza
surveillance and regular updating of influenza
vaccines. The work performed by the Centre in
Melbourne is part of the ongoing efforts of the
WHO GISRS to perform these tasks in an effort
to better control the disease burden of influenza.
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