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About t he Centre

The WHO Coll aborating Centre for Reference and Resea
Di seases Reference Laboratory (VIDRL) in Mel bourne i :
I nfluenza Surveillance and Response System (WHO GI SRS
monitor the frequent changes in influenza viruses wit
the use of wvaccines containing currently <circulating
Atl ant a, Beijing, London and Tokyo, the Centre is re
circulating in the human population in different <coun

first designated as a Coll aborating Centre in 1992, th

Terms of Reference

Under its designation as a WHO Coll aborating Centre

Cen®rderms of Ref®&0&mBge affeor 2024

1. To obtain, i sol at e and preserve representative vi
influenza, and characterise their antigenic, genet
the WHO.

2. To collect epi demi ol ogi cal information on the preyv
areas in the Re@ilommgdamgdteirp WHO

3. To exchange informati on and material s (including
Coll aborating Centres for I nfluenza, with Essenti
Laboratories to assist WHO in developing recommend
and potenti al pandemic influenza vaccines (accordi
Framework requirements).

4. Under &VH®Ooordinati on, to provide training and | abo
Centres and other | aboratories, especially those i
for diagnosis, isolation and characterisation of in

5. Under &VHIOeadership to undertake research to i mprove
of influenza as prioritized by the WHO Research Age

Governance

The Centre is supported by the Austanti dAgeGhCe@mugrhe mt
funding agreement bet ween the Commonwealth and Me | b

Department as well as to WHO

Contact information

WHO Col |l aborating Centre for Reference and Research on
Peter Doherty Institute for I nfection and | mmunity
792 Elizabeth Street, Mel bourne, VI C 3000, Australia

Phone: +613 9342 9300 Fax: +613 9342 9329
EmaiHnquiries@ nfluenzacentre.org
Website: http://www.influenzacentre.org



Hi ghl i ghts of 2025

Survelll ance

I n 2025 the Centr &4y 666i sfardpprh edsd tladb orfat ori es
22 countri @89, 5%wfwewhechested

Hosting'Athet r1ébl i an I nfluenzal Sympo

The Centre hosted a very successful symposiu
bi omedical, clinical and public health sector

Novo Nordi sk Grant

A research team, including staff from the Cen
coll aborative grant of EUR 2,499,882 from The
continue the further precl rancitci antg ndpebvaeelnozpame n t

Onshore and Offshore Training

Centre staff travelled to Vietnam and Mal aysi
well as hosting trainees from Thail and, Mal ay
at the Centre.

Research, publications and grants

The Centre further developed its research pro
Il nvol vwaaud hao#d8 paper peeri ewed journal s.



Direstoeport

I present the 2025 Annual Report of the WHO Coll abor

I nfluenza. The Centre has continued to fulfil its comn
region, and to the Commonwealth Government, as well as
In 2025 Australia experienced its highest recor-ded 1in
confirmed cases nationwide (source: NI NDSS) . The Cent
influenza samples from | aboratories in Australia and

pdmO0O9 accounted for the majority of viruses character.]
(H3N2) viruses from October onward extended the typic

influenza B activity remained consistently | ow. The C
properties of the viruses received, noting an increase
H1, Al H3, and B/ Victoria |lineage viruses. Addi tionall
sensitivity of influenza viruses to neur aminidase in
mar boxi |

During 2025 the Centre conti-hasddtabase§gonrused atoor
production. Foase¢diwadeinteeggone of the three pr-ototyp
2026 Northern Hemisphere and for the 2026 Southern Her
Centre.

Hi ghly pathogenic avian influenza A(H5NXx) viruses <cor
2.3.4.4b viruses detected in wild birds, poul try, and
Centre continues to monitor influenza viruses with par
ar e detected, and confirms t hat met hodol ogi es ar e €
characterisation at the Centre.

Centre staff peerrtsiomi ptartaeidniing iim sever al countries, i
addition, we hosted visitors from Thail and, Mal aysi a,
training in serologic and mol ecul ar techniques. Cent
research papers, revi ews, and reports. I n 2025, resea
variety of sources, including the NHMRC (MRFF), the Cu
Novo Nordisk Foundation and NIH (-O8%®) for work on infl
We are very grateful to Dr Chuan Lim, the Acting Direc
staff, especially Matthew Kill en, Dall as Wil son, Ann C
Cent®Brevor k at every |l evel during 2025. The continuing
Protection i n t he Australian Government Depart ment
appreciated.

Finally, I would |Iike to thank all the staff and stude
is a privilege to work with the Centre staff and | |

onwar ds.

Prof Patrick Reading
Centre Director




Survelll ance

|l ntroducti on

The WHO Coll aborating Centre for Reference and Resear
I nstitute in Melbourne conducts human influenza survei
submitted by WHO National I nfluenza Centres (NI Cs) a
Coll aborating Centres around the world, the others be
the samples received at the Centre i n MePabcoiufrince raergei opnr
Twice a year (once each for the Northern and Southern
five Coll aborating Centres and other experts, t he WH
strains to be included in the next seasonal vaccine.

There are two types of influenza virus, type A and ty]
glycoproteins, the haemagglutinin (HA) and the neur ami
and are wused to classify type A viruses into subtype
subtypes of influenza A viruses that exi st in nature
classified into subtypes, but rather into |ineages ba:
HA glycoproteins. The B/Victoria |lineage currently ci
has not been detected since March 2020. Currently, t h
popul ation are influenza A(H1IN1)pdmO09, influenza A(H3)

Figure 1. Samples receZ2exd. by the Centre, 2021
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Sur velil

Receipt of Influenza Viruses

During 2025, the Centre received 14,056 <clinical speci
countries (Figures 1 and 2, Table 1). This is more than
2024 and is consistent with the high number of influenzs
Of samples received by the Centre for which the age of
subjects aged4d ybeeatrwse e(nFiOgur e 3) . Of samples received, 57
pract ibtaisemdersurveill ance systems (Table 2).

| sol ation and analysis of viruses

Original clinical speci mens received by the Centtriemean
revetrrsenscr i #ICiRon AdETY i onal |l vy, they are required for vi
whi ch may serve as potenti al vaccine strains. For more

speci mens are cul tur ebdrabrnyd ciasnd Inaet &d dinre yMgdMDrCK) cel | s.

Of the 14,056 samples received, 13,989 (99. 5%PCReroea t e
sequencing. Of the samples tested, 46.5% were identified
A unsubtyped, and 17.1% wer e B/ Victoria viruses (Tabl
was obtained with sufficient titre were further analyse:
purposes, subtypes and |l ineages are based on antigenic

by genetic analysis of the HA gene (Table 3).

Number of samples received
1-50 51-100 101-500 501+

Figure 2. Geogr ap 30007

| aboratories subm
the Centre in 202¢

2000+

Number of samples

Figure 3. Age
patients from
were received
2025, where the
was recorded.

<=

1000

0-4 5.9 1049 2029  30-39 4049 5050  60-60 7079  80-89 90+
Age (years)

WHO Col |l aborating Centre for RefAeamairad e RempdrR




Table 1. Sampl es r ec2e0i2v5e d bbyy ctohuentGeynt r e i n

AUSTRALASI A

Australia 1190C¢C 0 132 4 99. 40%
New Zeal and 46 152 0 0 100 %
SOUTH EAST A

Brunei 325 0 0 0 100 %
Cambodi a 2 108 0 0 100%
Philippines 123 0 5 0 100 %
Singapor e 3 0 156 0 100%
Thail and 35 10 0 0 100%
Ti mbest e 248 0 0 0 100%
SOUTH ASI A

Bhut an 50 0 0 0 100%
I ndi a 0 49 0 0 100 %
Nepal 55 0 0 0 100%
Sri Lanka 115 0 0 0 100%
SOUTH PACI FI

Cook | sl ands 5 0 0 0 100%
Fiji 189 0 0 0 100%
Kiribat:i 1 0 0 0 100 %
New Cal edoni 199 0 0 0 100%
Papua New Gu 59 0 0 0 100 %
Samoa g 0 0 0 100%
Sol omon | sl a 30 0 0 0 100%
Tahi ti 20 0 0 0 100 %
Vanuatu 2 0 0 0 100%
AFRI CA

South Africa 7 0 23 0 100 %

Tabl.e Rampl es fremeigweecer altbapractsiutrivoenielrl ance systems, name/l
Sentinel Practices Research Ne t-bveos &kd (IASTPIRIEEND) z aa n@o mpH @ c Ab b
Net work (FR@G6AN), in

by HI
Australian Sen
Research (ASPR 568 314 313
I nfluenza Compl
Net work (FI u 5181 2523 2460
* These numbers do not include samples from which isolates we
titres to be tested by HI assay.



Surveil

Tabl.e Samplesessfully isolated and aP&Rysesdaly acteltlhec Clenhdr
2025by country.

and/ or

e
ned

AUSTRALASI

Australia 5533 196 ¢ 1575 1865 362
New Zeal an 36 48 0 112 0
SOUTH EAST

Brunei 104 90 0 18 1
Cambodi a 5B 34 0 21 0
A6RURGGRU 15 34 0 23 8
ERUNDCEGYI W 58 56 0 42 0
N6 c¢cRacUI 14 15 0 16 0
NRGxYDt qlJ 32 87 0 35 0
SOUTH ASI A

Bhut an 3 8 0 11 0
I ndi a 10 25 0 13 0
Nepal 5 28 g 9 0
Sri Lanka 36 26 0 17 3
SOUTH PACI

Cook I sl an 4 0 0 1 0
Fiji 13 153 0 11 2
Kiribati 0 0 0 0 0
New Cal edo 8 4 93 0 9 0
Papua New 9 2 0 7 0
Samoa 3 0 0 0 0
Sol omon | s 0 30 0 0 0
Tahiti 5 2 S 7 1
Vanuatu 0 0 0 2 0
AFRI CA

Sout h Afri 2 27 0 1 0

WHO Coll aborating Centre for RefAesmairad e R&mpdrR




Antigenic Analysis of Influenza | sol at e

Background

The antigenic properties o
are analysed using the HI
are tested for their abil:i
cells in the presence of f
rai sed against reference v
(H3N2) viruses are also an
using a microneutralisatio
Focus Reducti eviN)A s sSauyb t (yFRA
assigned based on analysis

cases, are confirmed by ge
gene.
Figure 4. Influenza subtypes an
Antigenic 20hZA8 yses i N received in 2025 and <character
anal ysis.
A total of 13,985 of the samples received at the
Centre in 2025 were cultured andgi ated in MDCK
cells. The | argest proportion ‘ wer e A
(HIN1) pdm09 viruses (52.6%) A
(H3N2) viruses (28.5%), and uses
(18.6%) (Figure 4). Pr edo mi ) was
observed in Africa, South A AHﬁE:ﬁ;}pdmgnd
in the South Pacific region HSIgm‘f”a
then B/ Victoria. I n Austral mO0 9
viruses predominated, follo nd
then B/ Victoria (Figure 5).
Figure 5. Antigenic characterization of influenza virus subt

100% A

75% -

Type/subtype/lineage

A(HIN1)pdm09

| AtaN)
|| Bivictoria

. B lineage undetermined

. Amixed subtype
Mixed type

NA

50% -

Proportion of samples

25% -

0% A

Afr‘ica Austr'alasia Soutrll Asia South E'ast Asia South Paclific Region
World Region



Surveil

Genetic Analysis of Influenza Viruses
Background
A subset of al | influenza viru Cen
genetic analysis by sequencing 2t er
amino acid sequence of antigen HA
glycoproteins provides a sensit ne
glycoprotelns are evolving in C oo [T a vi
genetic sequencing of t he-smauci non
protein (NS) genes is also per al so
sequences the full genomes of a¢ 2513 Jiroue
E’- Type/subtype/lineage
Viruses selected to undergo secs !2§:;:;;"""’°gse t
evidence of antigenic drift by s BVclora | SV
generally representative of SaNiy o | e Ce
z
on geography and date of col l e a ar
compare viruses from different and
the selection of vaccine strain o
Next generation sequencing (NG - ow r
empl oyed at t he Centreeffferct ey 136
genome sequencing of viruses, 0 Il uer
genes. NGS i s performed at t he o . o P v r ||
. T z = z
Oxford Nanopore Technologies (O @ » & @
2 2 e 2
Viral gene
FigurSeg@é@mencing of viruses received at the Centre in 2025
700
M B/Yamagata
600 —— B/Victoria I
®B
500 +—— —
W A(H3N2)v
200 | & A mixed subtype
W A(H3N2)
300 +—— W A(HIN1)pdm09 [ |
200
|
100 +——
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
3 Sanger 109 NGS 191 NGS 297 NGS 233 NGS 56 NGS 674 NGS 464 NGS 550 NGS 640 NGS
+ 141 NGS
Figure 7. Number of viruses analys202byusuhyg Sengee sequenci
(I'l'lTumina or ONT).

WHO Col |l aborating

Centre for RefAenmarade RaempbdrR




Sequencdhxy5 i n

In 2025, 5263 HA, 5263 NA, 4370 MP and 684 NS genes f|
were analysed by NGS (Figure 6). Of these viruses, ful
using NGS techniques (Figures 7 and 8). Viruses were
representative of the viruses received and/ or because
anal ysis.

Figure 8. Geographic spreamndd offumhéermd tafi ngi 1 ados aawali gsed by
using NGS techni gwrd5at the Centre in

o
2®
0@
®
® ® 6o
® @
@
@
® (1
® @
19 @@ ..
®° °
@
@ AHIN1)pdmo9
@ A(H3N2)
© BWictoria AN D

Background

Virus sequences generated at the Centre are shared w
Epi Pdat abase, a publicly accessible international repc
the Gl obal I nitiative on Shhatrtim:g/ /AWWW .l qnif d auiech.zaar opat a ( C

Sequences submitted in 2025

A total of 17,292 gene sequences from 4192 human i nfl
(Table 4). The | argest number of these sequences wer e
genes. Full genomes of 335 influenza viruses (142 A(HI
Victoria viruses) were &@lswbmiepsiecrent edlat aa ndhte LRroawn)e

Table 4. Genetic sequences submitted to GISAI D by the Cent

=MM NMaE NO®T =NO

=0=

A(H1IN1) pd

o= OPC Mmooy

NMN NMN oThNn &b &M

A(H3N2)

B/ Vi YPN YINZ NPT NMY NNP NNY Y MN ONZT

cto

*Numbers include all sequences submitted to GISAI D during 2
and viruses sequenced for reference and research purposes


http://www.gisaid.org

Surveil

Surveillance Results by I nfluenza Subt)y

Viruses were analysed by comparison with reference vir
Hemi sphere vaccines. Using the HI -reesasxay,r sviirfustehseiwe rte
reference antisefomdwhseswat tkasttBe homol ogous titre
sequencing analysis of the HA gene are also described

InfluenzpadmO0MBY1INI)

Antigenic analysis

A total of 3804 A(H1IN1)pdmO9 isolates were analysed b)
(0. 44 %) received from the Australasia region were ant
grown vaccine A/Victorial4897/2022 (Figure 9,10, Tabl
and the South Pacific region displayed similar antigen

Haemagglutinin gene sequencing

Sequencing was performed on a total of 2322 HA genes.

A(HLIN1)pdmO0O9 viruses received at the Centre during 202
the 224 vaccine strain A/ Victorial 4897/ 2022 belongs t
informed the selection of A/ Missouri/11/2025, a subcl a

Tabl e 5. Antigenic characterisation of A(HIN1) pdmO09 vi
compar edAkt Vi ¢theri a/ 4897/ 2022 reference virus.

ce strain:
2

Regi on Like Low reactor ( %)
Africa = M
Austral asi a O0d= NPHb MIOMNMNHE b
Sout h Asi ¢ oT M
South East =PN M
South Paci fi NMT M

WHO Coll aborating Centre for RefAesmairad e R&mpdrR




Figure 9. Summary of fold differences in HI titres of A(HL1N:
Victori alrd4e8f9e/r/ M2 vi r us.

4+ fold higher - -11.9%
2 fold higher= .69 .
’ o _41 o Fold differences

@ . 4+ fold higher
3]
g . equal
-
% 2 fold lower - 8.6% . 2 fold lower
LS 4 fold lower
8+ fold lower
4 fold lower = 1.0%
8+ fold lower - 0.5%
v v ' ' ;
0.0 10.0 20.0 30.0 40.0

Proportion of samples (%)




Sur vei

Figure 11. Phylogenetic tree of representative HA genes of A(H
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I nfl uenza A(H3N2)

Antigenic analysis

Due to evolutionary changes, some contemporary A(H3N2
bind sialic acid receptors on red blood cells, complic
To prevent this interference, oseltamivir carboxyl ate

The focus reduction micr-MMeutraepieaenbs assaydi FRaAnal
characteristisation of A(H3N2) and other viruses that

A total of 1901 A(H3N2) i solates were anal ygedwroy HI
recommended vaccine strain for the 2025 Southern Hemi:
assays, 7. 4%, 74 %, 8. 1%, 47.3% and 47% % of viruses
South East Asia and the South Pacific Region, respect.i
to the reference strain (Table 6).

Haemagglutinin gene sequencing

Foll owing sequencing of a total of 1019 HA genes from
t hat mo st circulating viruses belong to subclade K
recommended for the 2026 Southern Hemi sphere vaccine
subclade J. 2.4 virus, |ikely to provide better protect

Tabl e 6. Antigenic characterisation of A(H3M2Z)owni rAusDdstanalt
Col umbi aHZ27k/ie2 0r2e3f er ence viruses.

e strain:
enbi al/ 27/ 2023

Regi on Li ke Low reactor ( %)
Africa 25 2 (7. 4%)
Austral asi a 389 1105 (74%)
South Asi a 34 3 (8. 1%)
South East /[ 88 79 (47. 3%)
South Paci fi 94 82 (47 %)
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Figure 12.A. Summary of fold differences in titres of A(H3N2)

cegdown A/ District -bifk€ol e@fmbi an@&d/ 20R28Bses.

4+ fold higher - 0.3%

2 fold higher - A9 i
old higher . 5.1% Fold differences
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o)

5]

% . equal

o

% 2 fold lower - 9.7% . 2 fold lower

[ . 4 fold lower
. 8+ fold lower

4 fold lower = 3.6%

1] ]
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Figure 13. Phyl ogenetic tree of representative HA genes of
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Surveil

I nfl BdriWzazat ori a

I ntroducti on

Unt il recently, two antigenically and geneticaloly di st
the B/Victorial2/87 |ineage (represented by the 2022
Yamagata/ 16/ 88 | ineage (represented by the 2022 vacc
Victoria |ineage viruses had been restricted to Asia
the B/ Yamagata | ineage. I n 2002, the B/ Victoria | inese
mo st parts of the worl d. This trend was reversed in
predomi nat ed. Since -¢ihrerayl dtoad, | winteltaga&lst eéeronati ng cycl
years until 2020. However, no B/ Yamagata |l ineage Vvir.l
been detected globally, and the Centre did not recei
2025.

Antigenic Anal ysis

A total of 1313 B/ Victoria |lineage isolates were anal
tested agai-qarsawnt hree cooenimended vaccine strain for t he
Austrial/l 1359417/ 2021). There were 26 (1. 98%) Vviruses
antigenically dissimilar (i.e. Il ow reactors) to the

Haemagglutinin gene sequencing
A total of 851 HA -gemeagérwvimr B &3 cweréeasequenced. Phy

that most circulating viruses belonged to subclades C
the 2025 Southern Hemi sphere (B/Austrial/ll1359417/2021)

Tabl e 7. Anti geni c c hariancetaegrei svaitriuosne so fr eBc/eM2ve&doormipaa t @ tCent h
Austrial/l 1359417/ 2021 reference virus.

reference st

1772021
Regi on Li ke Low reactor ( %)
Africa 1 0
Austral asi a 1098 26 (2.31%)
Sout h Asi a 43 0
South East /4 125 0
South Pacifi 20 0
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Figure 14. Summary of f ol d dififneragrec esviirnu skls taintarl e/ss eaf aB/ Mihc
Austrial/1359417/2021 reference virus.




