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Summary of the latest WHO Influenza Vaccine Compositionmeetings
Genetic and antigenic characterization data generated at the Worldwide Influenza Centre for viruses with
collection dates after 31 January 2023 until 31 August 2023 informed the WHO influenza vaccine composition
meeting (VCM) in September 2023 when recommendations weremade for the southern hemisphere (SH) 2024
influenza season. At the September 2023 VCM it was recommended to change the A(H1N1)pdm09 and A(H3N2)
vaccine components for the 2024 SH season. Previously, at the February 2023 VCM, which focused on data
from viruses collected after 31 August 2022 until 31 January 2023, it was also recommended to change the
A(H1N1)pdm09 vaccine component for the 2023‑2024 northern hemisphere (NH) season.

It is recommended vaccines for use in the 2024 SH influenza season contain the following:

Trivalent: Egg‑based Vaccines
• an A/Victoria/4897/2022 (H1N1)pdm09‑like virus;
• an A/Thailand/8/2022 (H3N2)‑like virus; and
• a B/Austria/1359417/2021 (B/Victoria lineage)‑like virus.

Trivalent: Cell‑ or recombinant‑based Vaccines
• an A/Wisconsin/67/2022 (H1N1)pdm09‑like virus;
• an A/Massachusetts/18/2022 (H3N2)‑like virus; and
• a B/Austria/1359417/2021 (B/Victoria lineage)‑like virus.

Quadrivalent (egg‑or cell culture‑or recombinant‑basedvaccines): Above3components; andaB/Phuket/3073/2013
(B/Yamagata lineage)‑like virus.

Influenza B/Yamagata‑lineage
No B/Yamagata‑lineage viruses with collection dates after March 2020 have been detected or sequences
released in GISAID as of 15 December 2023.

The absence of confirmed detection of naturally occurring B/Yamagata lineage viruses is indicative of very
low risk of infection by B/Yamagata lineage viruses. Therefore, it is the opinion of the WHO influenza vaccine
composition advisory committee that inclusion of a B/Yamagata lineage antigen in quadrivalent influenza
vaccines is no longer warranted, and every effort should be made to exclude this component as soon as
possible. A continued effort by all NICs of GISRS is required to identify B/Yamagata‑lineage viruses for detailed
characterization to determine if there are any in circulation.
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Influenza by type/subtype
Worldwide
Geographical distribution of influenza viruses with collection dates from 1st September 2023 through to
15th December as deposited in GISAID, coloured by Type/subtype. Geographic markers scaled to detection
proportions. Full lengthHA.MapprovidedbyWHOGISCentre forHealth, DNA/DDI (https://www.who.int/data/
gis)

Globally, influenza detections have increased since last report in October but still remain under the epidemic
threshold of 10%. The relative proportions of A/H1N1, A/H3N2 and B/Victoria varied by geographic regionwith
cocirculation of A/H1N1 and A/H3N2 overall and some detections of B/Victoria, as indicated by the different
colours in the pie charts by country.
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European region
Geographical distribution in the European region of influenza viruseswith collection dates from1st September
2023 through to 15th December as deposited in GISAID, coloured by Type/subtype. Geographicmarkers scaled
to detection proportions. Full length HA.

In the European region, influenza detections remained low until recent weeks when they started to approach
the 10% epidemic threshold.

Themajority of countrieswhich reporteddetections showed co‑circulation of A/H1N1 andA/H3N2 as indicated
by the different colours in the pie charts.

7



WHO EUROPE SURVEILLANCE REPORT Influenza virus characterisation – Summary Europe, December 2023

Summary of influenza detections in the WHO European Region, week
35/2023 to 49/2023
Table 1 shows influenza virus detections in the WHO European Region reported to The European Surveillance
System (TESSy) database from 1st September 2023 (weeks 35 to 49) compared with the same period in
the previous season. For type‑percentage calculations, the denominator is total detections; for subtype and
lineage, it is the total influenza A subtyped and total influenza B lineage determined, respectively. As not
all countries have a true non‑sentinel testing denominator, no percentage calculations for total tested are
shown (Data taken from Flu News Europe reports and from ERVISS (European Respiratory Virus Surveillance
Summary)).

Cumulative number of detections for weeks 35 to 49/2023 Cumulative number of detections for weeks 35 to 49/2022
Virus type/subtype/lineage Sentinel sources Non‑sentinel sources Totals % Sentinel sources Non‑sentinel sources Totals %

Influenza A 1362 15158 16520 95 3196 24586 27782 93
A(H1N1)pdm09 607 2600 3207 48 355 4367 4722 45
A(H3N2) 494 3014 3508 52 2283 3584 5867 55
A not subtyped 261 9544 9805 NA 558 16635 17193 NA

Influenza B 66 727 793 5 321 1700 2021 7
Victoria lineage 0 80 80 100 113 113 226 100
Yamagata lineage 0 0 0 NA 0 0 0 NA
Lineage not ascribed 66 647 713 NA 208 1587 1795 NA

Total detections 1428 15885 17313 NA 3517 26286 29803 NA
Total tested 48781 661213 709994 NA 28191 551767 579958 NA

Compared with the same period (weeks 35 to 49) in 2022, for sentinel surveillance the number of tested
specimens has nearly doubled, however the number of influenza detections has halved. For non‑sentinel
surveillance, the number of tested specimens has increased from last season to the current, however
detections have decreased by nearly 2 folds. The higher number of detections in 2022 was likely driven by the
increase in A(H3N2) detections; in both periods, the proportion of influenza A of unknown subtypewas around
60% of the total influenza A detected.

Relative frequencies of type A vs B influenza viruses are similar between both periods, with influenza B
detections at 7% in 2022 compared to 5% in the current period. Relative frequencies of influenza A subtypes
are similar between both periods with nearly similar frequencies of A(H3N2) viruses (52%) and A(H1N1) (48%)
in the current period, compared to a ratio of 55/45% for the same period in 2022.
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Sentinel surveillance system dynamics, week 35/2023 to 49/2023
Figure adapted from ERVISS

During the period from week 35 to week 49 of 2023, influenza activity remained at low levels through the
reporting period until the last two weeks when it started to approach the epidemic threshold of 10%.
Across sentinel surveillance, influenza A/H3N2 andA/H1N1 viruses cocirculated duringmost of this periodwith
overall frequencies of 48% for A(H1N1) and 52% for A(H3N2).
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Genetic diversity by Type/Lineage and group
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Influenza A H1N1

Genetic analyses: H1N1
6B.1A.5a.2 (C.1) and 6B.1A.5a.2a.1 (C.1.1. and C.1.1.1) clade viruses both continued to circulate with differing
relative proportions depending on region. In Europe, both 5a.2a and 5a.2a.1 viruses were detected, with
roughly equal proportions.

Within the5a.2a viruses, characterisedby substitutionsK54Q,A186T, E224A,R259KandK308R, twocladeswere
observed: one minor clade with D94N and T216A (C.1.7) with root on A/Sydney/5/2021, with viruses detected
in Europe, Australia and Oman, and a larger clade defined by substitution I418V (C.1) which was detected in
Europe, the US, South‑East Asia and some countries in the Middle East and Africa. Other subclades that were
reported in previousweekswere not seen during this period, except for onewith A48P (C.1.2) with viruses from
Thailand.

Within the5a.2a.1 viruses, characterisedbysubstitutionsP137S,K142R,D260E, T277A, E356DandN451H, there
are twomain groups of viruses: a major clade with T216A (C.1.1.1.) represented by A/Victoria/4897/2022 and a
minor clade represented by A/Wisconsin/67/2022 (C.1.1). Within themajor clade there are 2 distinct subclades:
onewith R113K and V427I that was detected in Europe, Asia and US and a second subcladewith R45K that was
seen in the US, Europe and South Korea.

Maximum likelihood phylogenetic trees: H1N1
Maximum likelihood time‑resolved phylogenetic tree inferred using Iqtree2 from HA sequence data obtained
from GISAID from 1st September onwards. Trees were manually curated and, if sequence numbers were >
200, downsampled using Treemer to retain a representative tree topology of 200 sequences with emphasis
on viruses from the European region. Annotation of amino acids substitutions was performed with Treetime
ancestral reconstruction. References and CVVs are marked as Cell or Egg.
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Summary of the antigenic properties of H1N1 viruses circulating in the
reporting period
Both cell‑ and egg‑basedNH2023‑24 strain A/Victoria/4897/2022 recognises both 5a.2a and5a.2a.1 test viruses
well.

For an overall picture of the past season, see the Annex.

A/H1N1: References

Virus Genetic group Virus passage Ferret ID

IVR‑215 (A/Victoria/2570/2019) 6B.1A.5a.2 E4/D7/E3 F37/21
A/Sydney/5/2021 6B.1A.5a.2a MDCK3/MDCK3 F46/22
A/Sydney/5/2021 6B.1A.5a.2a E3/E3 F04/22
A/Victoria/4897/2022 6B.1A.5a.2a.1 SIAT2/MDCK2 F05/23
IVR‑238 (A/Victoria/4897/2022) 6B.1A.5a.2a.1 E3/D6/E1 10‑6 F07/23
A/Wisconsin/67/2022 6B.1A.5a.2a.1 MDCK2 F17/23
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Influenza A H3N2

Genetic analyses: H3N2
Clade 3C.2a1b.2a.2 (renamed as 2 since February 2023) predominated since 1st February in all geographic
regionswhereH3N2circulated.Within this clade, cocirculationofmultiplegenetic cladeswereobservedduring
most of the southern hemisphere influenza season 2022‑2023, with clades 2a.2b, the 2a.3a.1 and 2a.1bwere
the most frequently detected.

During this reporting period, the great majority of H3 viruses detected belong to clade 2a.3a.1, which share
substitutions E50Kwith clade 2a.3a andpresent additional substitutions I140Kand I223V.Within clade 2a.3a.1,
viruses with I25V, V347M and I418V were seen in Europe, South‑East Asia and Australia, whereas viruses
with N122D (potential loss of N‑glycosylation) and K276E were detected in Europe, the US, Qatar, Thailand
and Oman. Other subclades included: N122D and V347M viruses from US, Australia and Qatar (the latter
characterised by V112I and S145N) and a subclade with viruses from China, Europe, US, Australia, Thailand
and Qatar with no subclade‑specific amino acids.

A few viruses from Europe, US and Qatar with substitutions K276E and V347M cluster within clade 2a.3a.

Maximum likelihood phylogenetic tree: H3N2
Maximum likelihood time‑resolved phylogenetic tree inferred using Iqtree2 from HA sequence data obtained
from GISAID from 1st September onwards. Trees were manually curated and, if sequence numbers were >
200, downsampled using Treemer to retain a representative tree topology of 200 sequences with emphasis
on viruses from the European region. Annotation of amino acids substitutions was performed with Treetime
ancestral reconstruction. References and CVVs are marked as Cell or Egg.
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0.003

A/Catalonia/NSVH102161296/2023

A/Abu_Dhabi/11076/2023

A/Catalonia/NSVH102192628/2023

A/Bangkok/P4344/2023

A/Wisconsin/90/2023

A/Reunion/HCL023156600101/2023

A/Iowa/58/2023

A/North_Dakota/31/2023

A/Qatar/10-VI-23-0092075/2023

A/Phra_Nakhon_Si_Ayutthaya/P4609/2023

A/Zhejiang-Wuxin/1863/2023

A/Wisconsin/84/2023

A/Sohar/52328337/2023

A/Ndola/07-NIC-273/2023

A/Nakhon_Phanom/P4035/2023

A/Ad_Duqm/7234105/2023

A/KANAGAWA/AC2326/2023

A/Catalonia/NSVH102195467/2023

A/Hawaii/47/2023

A/Chiang_Rai/P4235/2023

A/Jiangsu-Jintan/3334/2023

A/Moscow/CRIE/9/2023

A/Xinjiang-Tianshan/11737/2023

A/Bangkok/P3923/2023

A/Qatar/11-VI-23-0101037/2023

A/Berlin/27/2023

A/Canberra/280/2023

A/Salalah/52328681/2023

A/Nakhon_Phanom/P4902/2023

A/Kenya/108/2023

A/Vasteras/3/2023

A/England/234460660/2023

A/Qatar/10-VI-23-0107179/2023

A/Thailand/8/2022_Egg

A/Michigan/60/2022 @

A/Qatar/39-VI-23-0096552/2023

A/Catalonia/NSVH160871625/2023

A/St.Petersburg/CRIE/24/2023

A/Burgos/270/2022 $

A/Madrid/HULP-062587947/2023

A/PuertoRico/31/2022 @

A/Henan-Wolong/1878/2023

A/France/ARA-RELAB-HCL023161046901/2023

A/Henan-Chuanhui/1864/2023

A/Stockholm/5/2021_Cell #

A/Wisconsin/87/2023

A/Chiang_Rai/P3922/2023

A/SENDAI/45/2023

A/Netherlands/10538/2023

A/Florida/57/2022 @

A/Abu_Dhabi/12006/2023

A/St.Petersburg/CRIE/41/2023

A/France/PAC-HCL023172308801/2023

A/Qatar/16-VI-23-0098046/2023

A/British_Columbia/RV00927/2023

A/Michigan/83/2022 @

A/Albania/290243/2022_Egg $

A/Switzerland/28719/2022_Cell #

A/Montana/08/2023 @

A/Darwin/9/2021_Egg

A/Muscat/7234671/2023

A/Chungnam/1388/2023

A/Hubei-Tianmen/319/2023

A/Slovenia/9216/2022_Egg $

A/Florida/24/2023

A/Chiang_Rai/P4573/2023

A/TOKYO/23125/2023

A/Qatar/24-VI-23-0096024/2023

A/Guangdong-Chikan/1715/2023

A/Croatia/HZJZ_5803/2023

A/Qatar/23-VI-23-0106322/2023

A/Netherlands/01727/2023

A/France/ARA-HCL023152182201/2023

A/Oman/CPHL_52329584/2023

A/Qatar/31-VI-23-0098576/2023

A/Catalonia/NSVH102156515/2023

A/Catalonia/NSVH172310020/2023

A/KANAGAWA/AC2333/2023

A/SouthAfrica/PET28665/2023

A/Hawaii/39/2023

A/Singapore/GP12876/2022 @

A/Halmstad/6/2023

A/Victoria/2992/2023

A/Anhui-Qiaocheng/11330/2023

A/Perth/528/2023

A/Netherlands/01774/2023

A/Sydney/888/2023

A/Poland/97/2022 $

A/Qatar/10-VI-23-0106239/2023

A/Darwin/344/2023

A/Texas/14255/2023

A/Norway/09389/2023

A/Chiang_Rai/P4765/2023

A/Abu_Dhabi/11824/2023

A/Catalonia/NSVH102202955/2023

A/Croatia/HZJZ_6184/2023

A/Reunion/HCL023156614601/2023

A/Brandenburg/15/2022_Egg # $

A/Norway/09796/2023

A/Slovenia/9318/2022_Egg $

A/Qatar/10-VI-23-0101936/2023

A/Qatar/16-VI-23-0091740/2023

A/California/122/2022_Egg #

A/Bangkok/P4653/2023

A/Norway/29511/2021_Egg $

A/Qatar/16-VI-23-0091332/2023

A/Thuringen/10/2022_Cell # 

A/Hawaii/50/2023

A/Slovenia/8720/2022 @

A/Nakhon_Ratchasima/THIS77/2023

A/Darwin/6/2021_Cell

A/Georgia/19/2023 @

A/Croatia/HZJZ_5805/2023

A/Canberra/1/2022

A/Netherlands/01790/2023

A/Shanghai-Pudongxin/712/2023

A/Catalonia/NSVH102158015/2023

A/Maryland/02/2021 @

A/Catalonia/NSVH161512067/2022_Cell #

A/Aberdare/5912/2023

A/Qatar/10-VI-23-0095198/2023

A/KANAGAWA/IC2317/2023

A/Victoria/2730/2023

A/Victoria/2935/2023

A/Victoria/2637/2023

A/Qatar/39-VI-23-0095488/2023

A/South_Australia/299/2023

A/Chanthaburi/P5133/2023

A/Abu_Dhabi/10681/2023

A/Qatar/10-VI-23-0097015/2023

A/Qatar/10-VI-23-0095349/2023

A/Chiang_Rai/P4889/2023

A/Catalonia/NSVH172304934/2022 $

A/Tasmania/355/2023

A/England/234200274/2023

A/Zhejiang-Kecheng/1996/2023

A/Zhejiang-Nanhu/1998/2023

A/Victoria/2661/2023

A/Kenya/GIHSN-HCL023179854501/2023

A/Albania/289813/2022_Egg $

A/Qatar/16-VI-23-0105945/2023

A/Qatar/10-VI-23-0103751/2023

A/Qatar/32-VI-23-0092001/2023

A/Qatar/39-VI-23-0102445/2023

A/Bangkok/P5115/2023

A/Norway/11294/2023

A/Cambodia/CCH230255/2023

A/Qatar/32-VI-23-0104954/2023

A/Saskatchewan/SKFLU320647/2023

A/Victoria/2824/2023

A/Zhejiang-Nanhu/1876/2023

A/California/93/2023

A/Victoria/2985/2023

A/Jiangsu-Qinhuai/1710/2023

A/Qatar/16-VI-23-0098222/2023

A/Cambodia/925256/2020 @

A/Qatar/47-VI-23-0098556/2023

A/Jiangsu-Binhu/1786/2023

A/Bangkok/P5149/2023

A/Sichuan-Gaoxin/1144/2023 @ 

A/Qatar/16-VI-23-0096227/2023

A/Norway/24873/2021 $

A/Surat_Thani/P4965/2023

A/Madrid/HULP-062595349/2023

A/Qatar/32-VI-23-0102983/2023

A/Abu_Dhabi/10673/2023

A/Thailand/8/2022_IVR-237

A/Oman/CPHL_7235305/2023

A/Massachusetts/18/2022_Cell #

A/Phra_Nakhon_Si_Ayutthaya/BOE245/2023

A/Qatar/10-VI-23-0095583/2023

A/Jiangsu-Hailing/11651/2023

A/Cambodia/e0826360/2020 @

A/Chiang_Rai/P3882/2023

A/England/234120213/2023

A/Qatar/10-VI-23-0095178/2023

A/Hubei-Wujiagang/11543/2023

A/Sichuan-Qingyang/11624/2023

A/Virginia/18/2023

A/Chiang_Rai/P4489/2023

A/Qatar/25-VI-23-0107245/2023

A/Albania/290270/2022_Egg $

A/Michigan/41/2022 @

A/Zhejiang-Linping/336/2023

A/Phra_Nakhon_Si_Ayutthaya/BOE246/2023

A/Catalonia/NSVH102155361/2023

A/Qatar/10-VI-23-0095120/2023

A/Finland/402/2023 @

A/Victoria/2900/2023

A/Guizhou-Liuzhite/326/2022 @

A/Qatar/34-VI-23-0101724/2023

A/Yunnan-Xishan/11075/2023

A/Victoria/2772/2023

A/Qatar/10-VI-23-0102647/2023

A/Shanghai-Fengxian/1893/2023

A/Yunnan-Gucheng/1650/2023

A/Netherlands/01759/2023

A/Sydney/732/2022 @

A/Bangkok/P4811/2023

A/England/234580816/2023

N81D

D225G,Q501H

T135A

F79L

R186S

H183F,I242M

V418I

A530V

V505I

N158K

E50K

Q197H

P185S,F195Y,R405K

P4S,I25V,S145N,R201K,S219Y
D53G

I140K

H156S

D186N,D225G

S9N

S145N

D104G
K276R

I140K,R299K

F79V,I140K

V112I,S145N

I25V,G504E

G479E

D53N
N96S(+CHO)
I192F
N378S

Y159N,T160I(-CHO),L164Q,N171K,S186D,D190N,P198S

I140K,I223V

D186N

T160I,D190A,N246K

F195Y

E50K

T135A,T167S

V347M

S124G,T128N,I160M

G5E

F195Y

D186N,D225G

R92G

I242M

S145N

E50K

K140R,L431M

K276E,V347M

I140M

S145N

T135A

K276E

I48T

D186N
D225G
R269K

I282V

N122D

Q327R

L157I,D225G,S262N

V347M

Q173R,K276E

S262N

K450R

D375N

I25V
V347M
I418V

T160K

S91N
N190T,V223I,S228G

D291N

T135K,S145N,N489T

S198P

D7N,D32E,D225G,P227H,N246S

1a
1a.1

2

2b

2a
2a.2
2a.1a

2a.1b

2a.1

2a.3b

2a.3

2a.3a

2a.3a.1

Vaccine viruses
#HI/MN Reference viruses

Sep 2023
Oct 2023
Nov 2023

 $ Egg isolates

Collection dates

 @ Clade/Subclade Reference viruses
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Summary of the antigenic properties of H3N2 viruses circulating in the
reporting period
We note variable recognition by current 2a.3a.1 reference and vaccine antisera for a number of 3a.1 viruses
that have been analysed since September.

For an overall picture of the past season, see the Annex.

A/H3N2: HI reagents and references

Virus Genetic group Virus passage Ferret ID

A/Thuringen/10/2022 2b P1/SIAT2 F36/22
A/Stockholm/5/2021 2a SIAT0/SIAT3 F35/21
A/Darwin/9/2021 2a E3/E4 F39/21
A/Norway/24873/2021 2a.3 SIAT2 F10/22
A/Norway/24873/2021 2a.3 E3 (Am2Al1) F11/22
A/Poland/97/2022 2a.2 S2 F39/22
A/Slovenia/8720/2022 2a.1 SIAT1/MDCK1/SIAT2 F24/22
A/Lille/50053/2022 2a.1 MDCK1/SIAT3 F02/23
A/Catalonia/NSVH161512067/2022 2a.1b SIAT1/SIAT3 F41/22
A/Albania/289813/2022 2a.3a.1 MDCK1 F21/23
A/Albania/289813/2022 2a.3a.1 E3(Am1AI2) F19/23
A/Brandenburg/15/2022 2a.3a.1 E5(Am1AI2) F18/23
A/Switzerland/28719/2022 2b SIAT1 F29/23
A/Massachusetts/18/2022 2a.3a.1 SIAT3/SIAT1 F36/23
A/California/122/2022 2a.3a.1 E1/E1 F33/23
A/Thailand/08/2022 2a.3a.1 E3/E1 F34/23
IVR‑237(A/Thailand/08/2022) 2a.3a.1 E3/D7/E1 F35/23
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Influenza B

Genetic analyses: B/Victoria
Clade V1A.3a.2 viruses characterised by substitutions A127T, P144L, N150K, G184E, N197D (‑CHO), K203R and
R279K predominated since 1st February 2023 in geographic regions where B/Victoria‑lineage viruses were
detected.

Within V1A.3a.2, the most recent viruses are characterised by additional substitution D197E (C.5). Subclades
observed within V1A.3a.2 (C.5) are: C.5.1 with E183K detected in Europe, US and Australia; C.5.4 with V117I,
E128K, A154T and K326R detected in Europe and US; C.5.5 with R80G, E184K detected in US and Colombia;
C.5.6 with D129N detected in Australia, Thailand and US; C.5.7 with E183K and E128G seen in China, Thailand
and Australia.

No Clade V1A.3 viruses were detected since 1st February 2023.

No B/Yamagata lineage viruses have been detected since March 2020.

Maximum likelihood phylogenetic tree: B/Victoria
Maximum likelihood time‑resolved phylogenetic tree inferred using Iqtree2 from HA sequence data obtained
from GISAID from 1st September onwards. Trees were manually curated and, if sequence numbers were >
200, downsampled using Treemer to retain a representative tree topology of 200 sequences with emphasis
on viruses from the European region. Annotation of amino acids substitutions was performed with Treetime
ancestral reconstruction. References and CVVs are marked as Cell or Egg.
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0.003

B/Iowa/59/2023

B/Qatar/21-VI-23-0095608/2023

B/Bangkok/P4273/2023

B/Norway/08717/2023 @

B/Victoria/1017/2023

B/St.Petersburg/CRIE/23/2023

B/Bahrain/2228/2023

B/Chiang_Rai/P5035/2023

B/Darwin/874/2023

B/Austria/1359417/2021_Egg_141G

B/Abu_Dhabi/11853/2023

B/South_Australia/179/2023

B/Georgia/37/2023

B/Brazil/9753/2022 @

B/Qatar/16-VI-23-0092030/2023

B/Catalonia/2279261NS/2023 $

B/Pennsylvania/18/2023

B/Georgia/41/2023

B/Bangkok/P4139/2023

B/Abu_Dhabi/11943/2023

B/Zhejiang-Xiacheng/11085/2021 @

B/Sydney/937/2023

B/Chile/1453/2023 @

B/Ranong/P4501/2023

B/Kyiv/2021/2023 @

B/Connecticut/04/2023

B/Stockholm/3/2022_Cell #

B/Colorado/05/2022 @

B/Victoria/1045/2023

B/Victoria/1260/2023

B/Sydney/943/2023

B/Uruguay/1837/2023 @

B/Michigan/20/2023

B/Ranong/P5247/2023

B/Victoria/1272/2023

B/Thueringen/20/2023

B/Manitoba/RV01048/2023

B/Perth/369/2023

B/Bangkok/P3772/2023

B/Louisiana/1654/2023

B/Italy/14158/2023 @

B/Chongqing-Yongchuan/52/2023

B/Bhutan/1653/2023

B/Chiang_Rai/P4497/2023

B/Victoria/1030/2023

B/Zhejiang-Nanhu/1949/2023

B/Madagascar/2449/2023

B/Bangkok/P5114/2023

B/Austria/1359417/2021_Egg_G141R

B/Nakhon_Phanom/P3777/2023

B/Wisconsin/19/2023

B/Phuket/FSEQ014/2023

B/Buri_Ram/THIS93/2023

B/Dubai/11448/2023

B/HIROSHIMA/7/2023

B/Colorado/44/2023

B/Netherlands/01741/2023

B/Utah/07/2023

B/Sweden/8/2023 @

B/Colorado/06/2017 @

B/Victoria/1259/2023

B/South_Australia/184/2023

B/Switzerland/53639/2023 $

B/Fujian-Licheng/1940/2023

B/Victoria/1022/2023

B/Shaanxi-Baota/1278/2022 @

B/Bangkok/P4827/2023

B/Catalonia/3514402NS/2023 $

B/Bangkok/P3680/2023

B/Moldova/2030521/2023 @

B/Victoria/1169/2023

B/Norway/3749/2023 $

B/Tasmania/211/2023

B/Brisbane/60/2008 #

B/West_Virginia/14/2023

B/Poland/157/2023 @

B/Chiang_Rai/P5066/2023

B/Chanthaburi/P4939/2023

B/Michigan/21/2023

B/Florida/07/2023

B/North_Carolina/06/2023

B/Netherlands/01753/2023

B/Paraguay/2102/2023 @

B/Bangkok/P5112/2023

B/Washington/02/2019 @

B/Washington/20/2023

B/CzechRepublic/2070/2023 @

B/Nakhon_Phanom/P4425/2023

B/Bahrain/6551/2023

B/Norway/10769/2023

B/Utah/08/2023

B/Louisiana/1655/2023

B/Colombia/0856/2023

B/Darwin/852/2023

B/Guangdong-Dongwanbendi/21160/2023

B/Rhode_Island/26/2023

B/Wisconsin/15/2023

B/Sohar/52325649/2023

B/Ranong/P4995/2023

B/Victoria/1285/2023

B/Colombia/0812/2023

B/Guangdong-Pengjiang/1970/2023

B/Sydney/944/2023

B/Qatar/10-VI-23-0102659/2023

B/Guangdong-Yuncheng/11476/2023

B/Nevada/04/2023

B/Colombia/0798/2023

B/Abu_Dhabi/11665/2023

B/Cote_D’Ivoire/2608/2023

B/Phra_Nakhon_Si_Ayutthaya/BOE341/2023

B/Guangxi-Dongxin/2396/2023

B/Bhutan/1568/2023

B/Costa_Rica/8004/2023

B/Yunnan-Wuhua/11244/2023

B/South_Carolina/02/2023

B/Croatia/HZJZ_5613/2023

B/Tasmania/212/2023

B/Chanthaburi/P4239/2023

B/England/234560207/2023

B/Georgia/43/2023

B/Connecticut/05/2023

B/Norway/5216/2023 $

B/Abu_Dhabi/10999/2023

B/Zhejiang-Liandou/11101/2023

B/Slovenia/11466/2022 @

B/Connecticut/06/2023

B/Austria/1359417/2021_Cell

B/Chanthaburi/P4372/2023

B/Maryland/05/2023

B/Henan-Weidong/1952/2023

B/Oklahoma/14272/2023

B/Nakhon_Phanom/P3940/2023

B/Bhutan/1617/2023

B/Netherlands/11267/2022 @

B/Shanghai-Songjiang/1839/2023

B/Catalonia/NSVH161516661/2023

B/Guangdong-Zhenjiang/1791/2023

B/Colombia/6689/2023

B/Chanthaburi/P5193/2023

B/England/234600210/2023

B/Rhode_Island/20/2023

B/Mozambique/4834/2023 @

B/New_York/30/2023

B/Madagascar/2452/2023

B/Bangkok/P5030/2023

B/Nakhon_Phanom/P4219/2023

B/Abu_Dhabi/12123/2023

B/Netherlands/10335/2023 $

B/Norway/10979/2023

B/Georgia/47/2023

B/Costa_Rica/9919/2023

B/Bahrain/2315/2023

B/Georgia/39/2023

B/Georgia/42/2023

B/Victoria/1182/2023

B/New_Hampshire/03/2023

B/Tasmania/216/2023

B/Bangkok/P5049/2023

B/Anhui-Yingjiang/12146/2023

B/Canberra/75/2023

B/Chanthaburi/P4150/2023

B/Michigan/22/2023

B/Montana/04/2023

B/Alabama/08/2023

B/Costa_Rica/7599/2023

B/Manitoba/RV01039/2023

B/Madagascar/2492/2023

B/Hawaii/30/2023

B/Victoria/1167/2023

B/Tasmania/226/2023

B/Florida/04/2023

B/Madagascar/2448/2023

B/Netherlands/10894/2022 $

B/Bhutan/2544/2023

B/South_Australia/190/2023

B/Michigan/23/2023

B/South_Australia/185/2023

B/Norway/11253/2023

B/Bangkok/P4949/2023

B/Tasmania/232/2023

B/Abu_Dhabi/11836/2023

B/Bhutan/1501/2023

B/Victoria/1271/2023

B/Georgia/44/2023

B/Victoria/1270/2023

B/Chiang_Rai/P5209/2023

B/Brisbane/145/2023 @

B/Puerto_Rico/05/2023

B/Slovenia/924/2023 @

B/Zhejiang-Yuecheng/1976/2023

B/Bhutan/1355/2023

B/Ohio/01/2023

B/Connecticut/01/2021 @

B/Bahrain/3957/2023

B/Pennsylvania/20/2023

B/Hawaii/17/2023

B/Darwin/833/2023

B/Texas/14/2023

B/New_York/34/2023

B/Manitoba/RV00829/2023

B/Victoria/1093A/2023

B/California/26/2023

B/Victoria/1256/2023

K326R

T548A

Q200P

I267V

D129G,I180V,R498K

A169T

V252M

K75E,E128K,T155A,G184R,G230N

R80G,E184K

G133R,N197S

D129N

E198G

E128K

E429G

E183K

D197E

G141R

E183K

V248I

I117V,N129D

E183K

N129K

E128G

E128K,T182A,D197E

H122Q

V87A

D129G

K136E
del162-164

N150K
G184E
N197D (-CHO)
R279K

A127T
P144L
K203R

V220M
P241Q

E128K
A154E
S208P

V117I
E128K
A154T

V1A V1A.1
V1A.3

V1A.3a.2

C.3

C.1
C.2

C.4

C.5.1

C.5.2

C.5.3

C.5.4

C.5.5

C.5.6

C.5.7

(C.5)

Vaccine viruses
#HI/MN Reference viruses

Sep 2023
Oct 2023
Nov 2023

 $ Egg isolates

Collection dates

 @ Clade/Subclade Reference viruses
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Summary of the antigenic properties of B/Victoria lineage viruses
circulating in the reporting period
Very few B/Victoria viruses collected since 1st September have been phenotypically characterized by
haemagglutination inhibition (HI). All V1A.3a.2 viruses tested were well‑recognised by antisera raised against
B/Austria/1359417/2021 and ‑like viruses.

For an overall picture of the past season, see the Annex.

B/Victoria: Reagents and references

Virus Genetic group Virus passage Ferret ID

B/Brisbane/60/2008 V1A E4/E4 sheep pool
B/Stockholm/3/2022 V1A.3a.2 SIAT1/MDCK3 F28/22
B/Austria/1359417/2021 V1A.3a.2 SIAT1/MDCK4 NIB F01/21
B/Austria/1359417/2021 G141 V1A.3a.2 E3/E5 F15/21
B/Austria/1359417/2021 G141R V1A.3a.2 E3/E5 F44/21
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Summaries of data submitted to TESSy
Genetic characterization
(According to the guidance produced for TESSy reporting at the beginning of the 2022‑2023 influenza
season)

Overall, 131 viruses detected fromweek 40 to 49/2023 were genetically characterized:

• Of 87 A/H1N1 viruses, all belonged to clade 6B.1A.5a.2 (clade 5a.2) with 41 (47%) represented by
A/Sydney/5/2021 (5a.2a), 26 (30%) by A/Victoria/4897/2022 (5a.2a.1) and 20 (23%) by A/Wisconsin/67/2022
(5a.2a.1), while none were allocated to the ‘Subgroup Not Listed’ category.

• Of 37 A/H3N2 viruses, all belonged to clade (3C.2a1b.2a.2, renamed as 2) with 36 (97%) represented by
A/Thailand/8/2022 (clade 2a.3a.1) and one virus represented by A/Finland/402/2023 (clade 2a.3a). No viruses
were allocated to the ‘Subgroup Not Listed’ category.

•Of7B/Victoria‑lineageviruses,all belonged tocladeV1A.3a.2,with five (71%) representedbyB/Catalonia/2279261NS/2023
(subclade C.5.1) and two viruses represented by B/Connecticut/01/2021 (subclade C.5). No viruses were
allocated to the ‘Subgroup Not Listed’ category.

Susceptibility to antivirals
Between weeks 35 and 39/2023, 8 viruses were assessed for susceptibility to neuraminidase inhibitors and
7 were assessed for susceptibility to baloxavir marboxil. Phenotypically and/or genotypically, no markers
associated with reduced susceptibility were identified.

No antiviral susceptibility data was available so far for weeks 40 to 49 of season 2023‑2024.

At the WIC, 8 influenza viruses detected within the WHO EURO Region since 1st September 2023 (weeks 35 to
49/2023) were assessed for susceptibility to antivirals. Of these, 4 A/H1N1 and 4 A/H3N2 were phenotypically
assessed against oseltamivir and zanamivir. All viruses showed Normal Inhibition (NI) by both NAIs.

Phenotypic testing for susceptibility to baloxavir marboxil was performed for 4 A/H1N1 and 4 A/H3N2 viruses,
with all of them showing Normal Inhibition.

Genotypic assessment of 6 H1N1 and 10 H3N2 NA gene sequences from influenza viruses detected within the
WHO EURO Region since 1st September 2023 and received at the WIC did not find any marker associated with
reduced susceptibility to NAI.

For 5H1N1and10H3N2viruseswherePAgene sequencingwas successful, nomarkers associatedwith reduced
inhibition by baloxavir marboxil were identified.

No influenza B viruses detected within the WHO European region were available for antiviral susceptibility
characterisation at the WIC within this period.
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Annex
Heatmapped phylogenetic trees represent the combined genetic and antigenic analyseswhere the correlation
between genetic groups, signature amino acids and their antigenic profile (including microneutralisation for
A/H3N2) can be observed.

These outputs were generated by the LondonWHOCollaborating Centre at theWIC for the SH 2024 September
VCMwith influenza viruses with collection dates between 1 February and 31 August 2023.

A/H1N1

0.003

A/Romania/546347/2023

A/Nordrhein-Westfalen/8/2023

A/Belgium/G0193/2023

A/Victoria/4897/2022 Egg

A/Sweden/4722/2023

A/Kosovo/765/2023

A/Champagne Ardenne/05898/2023

A/Belgium/S1333/2023

A/Kosovo/518/2023

A/Bulgaria/1926/2023

A/Belgium/S1330/2023

A/Thuringen/5/2023

A/Sweden/50473/2023

A/Sydney/175/2022 Egg

A/Serbia/2348/2023

A/Hong Kong/1514/2023

A/Lisboa/35/2023

A/Slovenia/801/2023

A/Victoria/5172/2022 Cell

A/Belgium/S1341/2023

A/Hong Kong/1502/2023

A/Odesa/1936/2023

A/Burgos/4811/2023

A/Kosovo/1221/2023

A/Sweden/4097/2023

A/Albania/290470/2023

A/Argentina/538/2023

A/Estonia/173318/2023

A/Lyon/820/2021 Egg

A/Lisboa/49/2023

A/Sweden/5227/2023

A/Ghana/1114/2023

A/Hong Kong/1475/2023

A/Netherlands/10468/2023 Cell

A/Guangdong-Maonan/SWL1536/2019 Cell

A/Switzerland/77757/2023

A/Ghana/2711/2022 Cell

A/Dakar/01/2023

A/Romania/546205/2023

A/Poland/159/2023

A/Antsirabe/01812/2023

A/Belgium/S1359/2023

A/Ile de France/04334/2023

A/Switzerland/40234/2023

A/Norway/3602/2023

A/Argentina/595/2023

A/Sweden/4141/2023

A/Norway/4944/2023

A/Norway/3014/2023

A/Berlin/4/2023

A/Denmark/3280/2019 Cell

A/Bosnia and Herzegovina/219/2023

A/Washington/22/2023 Cell

A/Switzerland/76467/2023

A/Mauritius/P23333_I-38/2023

A/Poland/109/2023

A/Argentina/736/2023

A/Sweden/5499/2023

A/Norway/31694/2022 Egg

A/Slovenia/742/2023

A/Ghana/222/2023

A/Belgium/G0316/2023

A/Mauritius/P10625_I-19/2023

A/Kosovo/929/2023

A/Wisconsin/67/2022 Cell

A/Hungary/116/2023

A/Ireland/16836/2023

A/Argentina/605/2023

A/Lisboa/20/2023

A/Fianarantsoa/01808/2023

A/Salalah/5239565/2023

A/Argentina/567/2023

A/Serbia/507608/2023

A/Eskilstuna/3/2023

A/Victoria/2570/2019 Egg

A/Netherlands/10259/2023

A/Argentina/535/2023

A/Estonia/173321/2023

A/Ireland/19595/2023

A/Argentina/825/2023

A/Estonia/173456/2023

A/Guangdong-Maonan/SWL1536/2019 Egg

A/Bulgaria/1752/2023

A/Maine/10/2022 Cell

A/Wisconsin/588/2019 Cell

A/Estonia/KL318/2023

A/Bretagne/06091/2023

A/Switzerland/94869/2023

A/Mauritius/P37571/2023

A/Hong Kong/1430/2023

A/Hong Kong/1432/2023

A/Kosovo/948/2023

A/Switzerland/58518/2023

A/Romania/546116/2023

A/Fianarantsoa/01752/2023

A/Argentina/772/2023

A/Argentina/627/2023

A/Kyiv/1996/2023

A/Lisboa/57/2023

A/Romania/547563/2023

A/Slovenia/836/2023

A/Slovenia/714/2023

A/Argentina/533/2023

A/Belgium/S1403/2023

A/Ghana/1160/2023

A/Niedersachsen/9/2023

A/Alsace/09577/2023

A/Hayma/7232071/2023

A/Mauritius/P10754_I-21/2023

A/Lisboa/72/2023

A/Argentina/708/2023

A/FVG-Trieste/115/2023

A/Sydney/5/2021 Egg

A/Estonia/173557/2023

A/Antananarivo/01843/2023

A/Belgium/S1785/2023

A/Mauritius/P10318_I-15/2023

A/Ireland/16739/2023

A/Argentina/742/2023

A/Argentina/735/2023

A/Mauritius/P21788_I-27/2023

A/Wisconsin/67/2022 Egg

A/Sydney/5/2021 Cell

A/Bulgaria/1546/2023

A/Dakar/08/2023

A/Argentina/531/2023

A/Kosovo/1144/2023

A/Ile de France/03351/2023

A/Mauritius/P10431_I-17/2023

A/Brandenburg/2/2023

A/Georgia/12/2022 Cell 

A/Sichuan-Qingyang/SWL1148/2023 Egg

A/Leon/4760/2023

A/Burgos/3972/2023

A/Argentina/563/2023

A/Kosovo/1488/2023

A/Dakar/12/2023

A/Norway/25089/2022 Cell

A/Lisboa/56/2023

A/Antsirabe/01811/2023

A/Antsirabe/01814/2023

A/Bayern/7/2023

A/Estonia/173432/2023

A/Netherlands/10245/2023

A/Bulgaria/1762/2023

A/Lisboa/68/2023

A/Hong Kong/1429/2023

A/Belgium/G0310/2023

A/FVG-Trieste/114/2023

A/Argentina/763/2023

A/Netherlands/10294/2023

A/Belgium/S1188/2023

A/Moramanga/01770/2023

A/Argentina/525/2023

A/Norway/5021/2023

A/Kosovo/1305/2023

A/Sachsen/3/2023

A/Saarland/1/2023

A/Valladolid/4861/2023

IVR-215 (A/Victoria/2570/2019)

A/Argentina/490/2023

A/Slovenia/438/2023

A/FVG-Trieste/116/2023

A/Kosovo/503/2023

A/Romania/548449/2023

A/Ghana/1894/2021 Egg

A/Belgium/G0207/2023

A/Estonia/173338/2023

A/Argentina/630/2023

A/West Virginia/30/2022 Egg

A/Slovenia/427/2023

A/Slovenia/656/2023

A/Hong Kong/1512/2023

A/Kosovo/1297/2023

A/Lisboa/75/2023

A/Jaalan Bani Bu Ali/7232311/2023

A/Mauritius/P10187_I-14/2023

A/Washington/24/2023 Cell

A/Netherlands/10331/2023

A/Catalonia/NSVH161512065/2022 Egg

A/Netherlands/10327/2023

A/Franche Comte/04389/2023

A/Belgium/G0248/2023

A/Brisbane/792/2022 Egg

A/Estonia/174171/2023

A/Switzerland/43530/2023

A/Odesa/1935/2023

A/Belgium/S1332/2023

A/Victoria/4897/2022 Cell

A/Serbia/2737/2023

A/Argentina/684/2023

IVR-238 (A/Victoria/4897/2022)

A/Belgium/S1357/2023

A/Kosovo/497/2023

A/Fianarantsoa/01776/2023

A/Belgium/S1395/2023

A/Moldova/2027110/2023

V427X, N496X

I185V

M227I

E447X

E258G

K211T

V152I

S128T, P137S, G155E, T483N, D501N

A423X

V234I, D274N, K409X

A48P

T270A

V418I

S143G

H273X

S143G, A261V, K488R

N455D

K43R, A141T, I404V

P137S

S490T

S190X, T270I, V272I

V173I, V527I

T25A, I510V

L191X, A197T, R205K

K54Q, A186T, E224A, R259K, K308R

E189Q

S121N

H138Y

V187A

T216A

R205K

P137S, T277A, E356D

R74K, P183X, A315X

S71Y

A73E

L233I, E243K

N130K

T82K, N84X

G170E, R308G, E491K

P271Q

A493S

P137S

I372V

R45K

A73T, A141E, V152I, S190I

Q223R

D86N

R252X

T216I

K22R

V418I

V321A

S190X, V418I, T434X

D485N, L495X

F330X

T120K, H273R

H399N, D412N

S190X

D86X, S157L, M257I

S190X, I266V

D436E

A73V, V272I, T483N

S137P

K211X, V527I

T120A, I372V

D222N

N84X, F330X, N441X, I510V

H51Y, S83P, S85P, P137S, H273Q, V321I

T270A, V528I

K156R

I166V, T270K, N496S

N370I

R113K

P137S, D269N

G53D, V152I

E492X

T186A, Q223R

I418V

K130N, N156K, L161I, A187D, V250A, E506D

N84K

N31S, M257X

I383X

E432G

R45K

K142R, D260E, N451H

A392T, K470E

S157T

Y361F

Y468N

Q223R

R45K

S190N

V152I

L32I, V234X, I460X

N84S, R205K, L365Q

I533V

L526M

R205K

V527I

S326T

H352X

A48P

Q163X

A141T, N398S

D94E

K119R, L314M

G394X

K402R

S190X, R509K

Q223R

L105X

R205K

Q223R

D35N

N370X

F111X, D187X, S190X

V199X

D260G

M476I

R45K

S190X, D260N

V379X, T508I

V528I

A195E

T216A

I166T, A186T, V187X

V152I

Q223R

D94N

K208E

R142K

S207G

A73T

A/Bulgaria/234/2023

HI fold changes

<4

4

>8

8

N/A

Homologous

A/Bulgaria/1413/2023

A/Norway/1502/2023

Vaccine viruses
Reference viruses

Potential CVVs

Collection dates
Feb 2023
Mar 2023
Apr 2023
May 2023
Jun 2023
Jul 2023

Crick human serology viruses

G-M36e
5a.1

G-M36c
5a.1

GHA94e
5a.1

LYO20e
5a.1

DEN80c
5a.2

IVR-215
5a.2

(VIC70e)
SYD5c
5a.2a

SYD5c
5a.2a

NOR89c
5a.2a.1

NOR94e
5a.2a.1

VIC97c
5a.2a.1

IVR-238
5a.2a.1

WIS67c
5a.2a.1

(VIC97e)

G-M36e
5a.1

G-M36c
5a.1

GHA94e
5a.1

LYO20e
5a.1

DEN80c
5a.2

IVR-215
5a.2

(VIC70e)
SYD5c
5a.2a

SYD5c
5a.2a

NOR89c
5a.2a.1

NOR94e
5a.2a.1

VIC97c
5a.2a.1

IVR-238
5a.2a.1

WIS67c
5a.2a.1

(VIC97e)

5a.2a.1

5a.2a

5a.2
5a.1
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A/H3N2

0.003

A/Netherlands/10277/2023

A/Belgium/S0898/2023

A/Minnesota/41/2022 Cell

A/Ireland/8169/2023

A/Georgia/19/2023 Cell

A/South Africa/R06839/2023

A/Slovenia/9318/2022 Egg 

A/Dijon/04832/2023

A/Switzerland/85635/2023

A/Switzerland/11159/2023

A/Darwin/6/2021 Cell

A/Darwin/9/2021 Egg

A/Skovde/2/2023

A/South Africa/R06068/2023

A/Estonia/173645/2023

A/Belgium/S1204/2023

A/South Africa/R03796/2023

A/Catalonia/NSVH161512067/2022 Cell

A/Hong Kong/1537/2023

A/Norway/3809/2023

A/Switzerland/87207/2023

A/Cameroon/1742/2023

A/Switzerland/95050/2023

A/South Africa/R06131/2023

A/Switzerland/76199/2023

A/Serbia/500898/2023

A/Albania/289813/2022 Egg

A/Maryland/02/2021 Egg

A/South Africa/R04061/2023

A/Catalonia/NSVH161512067/2022 Egg 

A/Sichuan-Qingyang/1254/2023 Egg

A/Burgos/4012/2023

A/Bulgaria/1427/2023

A/Ireland/9047/2023

A/Estonia/173741/2023

A/Ireland/9045/2023

A/South Australia/389/2022 Egg

A/South Africa/R03818/2023

A/Brandenburg/15/2022 Egg

A/Singapore/GP12876/2022 Egg

A/Baden-Wurttemberg/14/2023

A/Brisbane/837/2022 Cell

A/Switzerland/28719/2022 Egg

A/Champagne Ardenne/05242/2023

A/South Africa/R05871/2023

A/South Africa/R03513/2023

A/Belgium/G0261/2023

A/Pays de Loire/05590/2023

A/Belgium/S1414/2023

A/Puerto Rico/31/2022 Egg

A/Norway/3118/2023

A/Ireland/16381/2023

A/Estonia/173253/2023

A/Cambodia/925256/2020 Cell

A/Hong Kong/1539/2023

A/Norway/3821/2023

A/Estonia/173486/2023

A/Norway/5044/2023

A/South Africa/R06064/2023

A/Thailand/8/2022 Egg

A/South Africa/R05520/2023

A/Slovenia/9216/2022 Egg

A/Massachusetts/18/2022 Cell

A/Hong Kong/1540/2023

A/New York/66/2022 Cell

A/Norway/29511/2021 Egg

A/South Africa/R05834/2023

A/Estonia/173578/2023

A/Switzerland/32862/2023

A/Michigan/41/2022 Cell

A/Poland/205/2023

A/Netherlands/10290/2023

A/Valladolid/4167/2023

A/South Africa/R06096/2023

A/Switzerland/20498/2023

A/Michigan/83/2022 Cell

A/South Africa/R06126/2023

A/South Africa/R03690/2023

A/Norway/3384/2023

A/Kosovo/891/2023

A/Slovenia/8720/2022 Cell

A/Hong Kong/1538/2023

A/Hong Kong/1544/2023

A/Slovenia/657/2023

A/California/45/2023 Cell

A/Centre/03353/2023

A/Dijon/04834/2023

A/Norway/2003/2023

A/Hessen/6/2023

A/Belgium/S1372/2023

A/Ireland/9830/2023

A/Bousher/52310940/2023

A/Sweden/4723/2023

A/South Africa/R03715/2023

A/South Africa/R06085/2023

A/Cameroon/2925/2023

A/Berlin/3/2023

A/Victoria/5290/2022 Egg

A/Ireland/21983/2023

A/Norway/24873/2021 Cell

A/Leon/4319/2023

A/Dijon/04835/2023

A/South Africa/R04953/2023

A/Netherlands/10192/2023

A/Hong Kong/1536/2023

A/Switzerland/71367/2023

A/Ireland/9468/2023

A/Norway/3891/2023

A/Georgia/02/2022 Egg

A/Lille/50053/2022 Cell

A/Leon/4132/2023

A/Estonia/KL283/2023

A/South Africa/R03608/2023

A/Thuringen/10/2022 Cell

A/Cameroon/2919/2023

A/South Africa/R03531/2023

A/Slovenia/526/2023

A/Hong Kong/1543/2023

A/Greece/ILI_249/2023

A/South Africa/R05001/2023

A/Lisboa/69/2023

A/Guizhou-Liuzhite/326/2022 Egg

A/South Africa/R06101/2023

A/Belgium/G0171/2023

A/Hong Kong/1535/2023

A/Sydney/732/2022 Egg

A/Netherlands/10236/2023

A/Montana/08/2023 Cell

A/Darwin/2472/2022 Cell

A/South Africa/R03952/2023

A/Florida/57/2022 Cell

A/California/123/2022 Cell

A/Albania/289813/2022 Cell

A/Albania/290243/2022 Egg

A/Michigan/60/2022 Egg

A/Bosnia and Herzegovina/181/2023

A/Florida/50/2022 Cell

A/Albania/290270/2022 Egg

A/Valladolid/4550/2023

A/Bosnia and Herzegovina/167/2023

A/Belgium/G0241/2023

A/Belgium/S0888/2023

A/Norway/3170/2023

A/Hong Kong/1542/2023

A/Leon/4311/2023

A/Stockholm/5/2021 Cell

A/California/122/2022 Egg

A/Canberra/1/2022 Egg

A/Burgos/4014/2023

A/Cambodia/e0826360/2020 Egg

A/Sweden/3772/2023

A/Norway/24873/2021 Egg

A/Sichuan-Gaoxin/1144/2023 Cell

A/Burgos/4245/2023

A/Hong Kong/1546/2023

A/Estonia/173616/2023

A/Alaska/01/2021 Egg

A/Sweden/3098/2023

A/Ireland/8661/2023

A/Switzerland/64418/2023

A/Poland/97/2022 Cell ---------------------- 2a.2

I140K

I25V, V347M, I418V

D186N, D225G

D225G

L431M

G78D, D104N

D493N

L157I, D225G, S262N

S145N

M536I

A196T, L427F

D186G

P185S, R405K

H183F

A19S

I48T, D190A, N246K

R141K

V182I

D186N, D225G, R269K

I25M, S137A

H56Y

Q57R, L244X

F195Y

L70I

D7N

D53N, N96S (+CHO), I192F, N378S

D408N

I214T

D104G, K276R

I335V

F195Y, I214S, D493E

G225D

I242M

N285I, L409I

T10M (-CHO), A93T, 
A212T, K278R

H183F, F525S

T135A (-CHO), T167S, N190S

S9N

L42X, N122I, D225N

F79V, I140K

Q173L, A212T

I140K, 
R299K

K50I, L531V

D186A

I242M

N94D

V347M

I160K, S186R

N165X, D375N

I300V

P4S, I25V, S145N, R201K, S219Y

A163T, K468Q

I214T

N122I

D186N

N133D, S209N

F195Y

S228T

D225G

D186N

V43I

Y159N, L164Q, N171K, S186D, D190N, P198S

D7G

G386E

H183F, I242M

I140K, I223V

G53S

A538T

N122K

S219F

S91N

E50K

I478M

F195Y

S199P

I34V

G62E, A476V

V223I

D225G, 
Q501H

M168I

E83K, S265G

S91R, I202V

G53D

T167X (-CHO), K450R

R92K, N94S, P227S

R92S

T135K (-CHO), S145N, N489T

N81D, L157F

R299K, D408N

I160T (+CHO)

N122D
(-CHO)

D7N, D32E, I140M, P227H, N246S

T167X (-CHO), P221X, A272V

H156S

R33Q

S262N

N190T, S228G

D53G

E50K

V505I

T135A
(-CHO)

D186N

V347M

N296S, D408N

D186N, D513E

S91N

A/Greece/ILI_249/2023A

A/Serbia/500898/2023

A/Norway/5044/2023

Vaccine viruses
Reference viruses

Potential CVVs

Collection dates
Feb 2023
Mar 2023
Apr 2023
May 2023
Jun 2023
Jul 2023

Crick human serology viruses

1a

--------------- 2a.1a

2a.3

------------- 2a.3b

2a.3a

2a.3a.1

A/Leon/4311/2023

A/Estonia/173486/2023

A/South Africa/R06126/2023

-------- 1a.1
------------------  2

2b

2a

2a.1

2a.1b

CAM56c
1a

CAM60e
1a

THU10c
2b

STO5c
2a

DAR9e
2a

NOR73c
2a.3

NOR73e
2a.3

POL97c
2a.2

SLO20c
2a.1

LIL56c
2a.1

CAT76c
2a.1b

BRA15e
2a.3a.1

ALB13c
2a.3a.1

ALB13e
2a.3a.1

ALB70e
2a.3a.1

ALB43c
2a.3a.1

THU10c
2b

SWI19e
2b

STO5c
2a

DAR9e
2a

SLO20c
2a.1

CAT67c
2a.1b

ALB13c
2a.3a.1

ALB13e
2a.3a.1

CAM56c
1a

CAM60e
1a

THU10c
2b

STO5c
2a

DAR9e
2a

NOR73c
2a.3

NOR73e
2a.3

POL97c
2a.2

SLO20c
2a.1

LIL56c
2a.1

CAT76c
2a.1b

BRA15e
2a.3a.1

ALB13c
2a.3a.1

ALB13e
2a.3a.1

ALB70e
2a.3a.1

ALB43c
2a.3a.1

THU10c
2b

SWI19e
2b

STO5c
2a

DAR9e
2a

SLO20c
2a.1

CAT67c
2a.1b

ALB13c
2a.3a.1

ALB13e
2a.3a.1

HI fold changes

<4

4

>8

8

N/A

Homologous

MN fold changes

<2.0

>2.0<=4.0

>4.0<=8.0

>8.0

< (not recognised 

by antiserum)

N/A

Homologous

D186X

V323X

D225X
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B/Victoria

0.003

B/Odesa/1930/2023

B/Slovenia/635/2023

B/Mauritius/P23120/2023

B/Parma/10/2023

B/Bulgaria/1860/2023

B/Hungary/64/2023

B/Slovenia/778/2023

B/Moldova/2031294/2023

B/Netherlands/10253/2023

B/Nordrhein-Westfalen/12/2023

B/Mauritius/P24111/2023

B/Hong Kong/6952/2023

B/Haute Normandie/11317/2023

B/Stockholm/6/2023

B/Ireland/9627/2023

B/Bretagne/08463/2023

B/Slovenia/724/2023

B/Alsace/05588/2023

B/Lisboa/56/2023

B/Estonia/173580/2023

B/Antananarivo/01778/2023

B/Brisbane/60/2008 Egg ------------- V1A

B/Switzerland/20084/2023

B/Moldova/2030620/2023

B/Odesa/1937/2023

B/Belgium/G0282/2023

B/Belgium/S1273/2023

B/Romania/547838/2023

B/Belgium/S1509/2023

B/Washington/02/2019 Egg

B/Hessen/9/2023

B/Tajikistan/1563/2023

B/Bosnia and Herzegovina/261/2023

B/Ireland/23609/2023

B/Mauritius/P23817/2023

B/Netherlands/10264/2023

B/Estonia/173928/2023

B/Netherlands/11267/2022 Cell

B/Slovenia/726/2023

B/Moldova/2027197/2023

B/Bulgaria/1896/2023

B/Switzerland/51774/2023

B/Skovde/1/2023

B/Bulgaria/1915/2023

B/Mauritius/P37214/2023

B/Burgos/4840/2023

B/Hong Kong/15/2023

B/Stockholm/3/2022 Cell

B/Estonia/KL484/2023

B/Lisboa/50/2023

B/Ireland/21113/2023

B/Romania/549662/2023

B/Belgium/S1420/2023

B/Bulgaria/1823/2023
B/Salamanca/4831/2023

B/Estonia/173900/2023

B/Bulgaria/1830/2023

B/Ireland/23071/2023

B/Sweden/5553/2023

B/Slovenia/1052/2023

B/Belgium/G0178/2023

B/Norway/5200/2023
B/Serbia/1428/2023

B/Parma/11/2023

B/Leon/4901/2023

B/Salamanca/4828/2023

B/Antsirabe/01813/2023

B/Bulgaria/1808/2023

B/Bretagne/08376/2023

B/Norway/3989/2023

B/Romania/546872/2023

B/Salamanca/4851/2023

B/Norway/5216/2023

B/Tajikistan/1728/2023

B/Slovenia/732/2023

B/Ireland/17764/2023

B/Moldova/2031620/2023

B/Serbia/2225/2023

B/Basse Normandie/05466/2023

B/Switzerland/43256/2023

B/Bulgaria/1643/2023

B/Ireland/15857/2023

B/Shaanxi-Baota/1278/2022 Egg

B/Slovenia/979/2023

B/Netherlands/10191/2023

B/Ireland/18976/2023

B/Switzerland/97262/2023

B/Ireland/18570/2023

B/Antananarivo/01799/2023

B/Switzerland/24464/2023

B/FVG-Gorizia/34/2023

B/Burgos/4810/2023

B/Netherlands/10894/2022 Egg

B/Burgos/4893/2023

B/Bulgaria/1646/2023

B/Lisboa/47/2023

B/Connecticut/01/2021 Egg

B/Slovenia/743/2023

B/Parma/16/2023

B/Estonia/173429/2023

B/Slovenia/924/2023

B/Sweden/5308/2023

B/Sweden/5500/2023

B/Ireland/14244/2023

B/Estonia/174174/2023

B/Moramanga/01789/2023

B/Serbia/1124/2023

B/Estonia/173585/2023

B/Armenia/600/2023

B/Netherlands/10335/2023 Cell

B/Estonia/173317/2023

B/Perugia/4/2023

B/Romania/548499/2023
B/Moldova/2030521/2023

B/Bayern/6/2023

B/Segovia/4864/2023

B/Hong Kong/8442/2023

B/Lisboa/45/2023

B/Slovenia/500/2023

B/Bremen/4/2023

B/Catalonia/2279261NS/2023 Egg

B/Sweden/5454/2023

B/Norway/3749/2023

B/Fianarantsoa/01942/2023

B/Moldova/2030885/2023

B/Belgium/G0182/2023

B/Serbia/1415/2023

B/Moldova/2030891/2023

B/Paris/06391/2023

B/Belgium/G0192/2023

B/Kyiv/1985/2023

B/Austria/1359417/2021 Egg G141

B/Switzerland/6471/2023

B/Moldova/2030527/2023

B/Catalonia/2279261NS/2023 Cell

B/Zhejiang-Xiacheng/11085/2021 Egg

B/Norway/3607/2023

B/Champagne Ardenne/04851/2023

B/Netherlands/10486/2023

B/Karlstad/1/2023

B/Switzerland/528/2023

B/Ireland/11305/2023

B/Switzerland/213/2023

B/Slovenia/11466/2022 Cell 

B/Austria/1359417/2021 Cell

B/Belgium/S1782/2023

B/Serbia/2781/2023

B/Boras/1/2023

B/Slovenia/853/2023

B/Parma/15/2023

B/Pays de Loire/08365/2023

B/Switzerland/64703/2023

B/Bulgaria/1929/2023

B/Tajikistan/1314/2023

B/Netherlands/10316/2023

B/Mauritius/P23195_I-37/2023

B/Nordrhein-Westfalen/13/2023

B/Colorado/05/2022 Cell

B/Hungary/40/2023

B/Belgium/S1322/2023

B/Mauritius/P23811/2023

B/Kyiv/2021/2023

B/Poland/157/2023

B/Norway/5172/2023

B/Norway/3226/2023

B/Sweden/4139/2023

B/Bretagne/08762/2023

B/Switzerland/55100/2023

B/Zhejiang-Nanhu/1854/2021 Egg

B/Catalonia/3514402NS/2023 Egg

B/Orebro/1/2023

B/Belgium/S1957/2023

B/Estonia/174175/2023

B/Hungary/126/2023

B/Tsiroanomandidy/01848/2023

B/Colorado/06/2017 Egg ------------- V1A.1

B/Belgium/G0187/2023

B/Lisboa/58/2023

B/Lisboa/57/2023

B/Switzerland/53639/2023

B/Salamanca/4829/2023

B/Bulgaria/1734/2023

B/FVG-Gorizia/33/2023

B/Ireland/13684/2023

B/Belgium/S1933/2023

B/Armenia/622/2023

B/Bosnia and Herzegovina/256/2023

B/Berlin/18/2023

B/Estonia/173587/2023

B/Austria/1359417/2021 Egg G141R

B/Bulgaria/1485/2023

B/Romania/550752/2023

B/Palencia/4842/2023

B/Slovenia/758/2023

B/Bulgaria/1756/2023

B/Salamanca/4852/2023

B/Nordrhein-Westfalen/9/2023

B/Norway/5159/2023

B/Mauritius/P10571_I-20/2023

V117I, E128K, A154T, K326R

V252M

I117N, 
N129D, 

E183K, S510F

T199A
(-CHO)

G133R, N197S (-CHO)

G256R, V379I

T170I, D197N (+CHO), V559I

I246V

E48K

N43S

T199A (-CHO), I551V

T121A, S476X

R118K

G141R

K136E, del(162-164)

A154E, V252M

V29A

A169T, D196X

T189A

H122Q

G528R

T199A (-CHO)

E183K

E183K

G141R

K75E, E128K, T155A, G184R, G230N

T438A

S255P

T262S

A169T, K279N

I553V

T221A

E128G

R118K

I267V

T221I

E198G

S539A

A66S

N126S

D129N, G256E

I175M

V190I

A169V

T73I, I137V

V177I

V379I

T548A

I3V

E128G, E183K

E183K

V556I, V559I

E128K, A154E, S208P

A276X, V379I

T127I, E183K

H532Y, I568L

I318V, A464X

T199A (-CHO)

D526E

D129G

R498K

D197E

E198K

N145D

E184K

N123K

K71X, K281R

T222A

E429G

R80G, E184K

E198G, V559I

V555I

E198G

D207N, L496X
P172L

Y179X, T258A

D497N

V379I

V87I, T121N

V87A

Q200P

E183K

T37I, E197X

T182A, D197E

D129G, del(162-163), I180V, N197X (-CHO), R498K

E128K

A127T, P144L, N150K, G184E, N197D (-CHO), K203R, R279K

G141R

B/Slovenia/924/2023

B/Catalonia/2279261NS/2023 Cell

B/Slovenia/11466/2022 Cell

B/Burgos/4810/2023

B/Poland/157/2023

B/Moldova/2030521/2023

I499X

T258X

G415X

I267X

G351X

V117X

P328X

G278X

T372X
E136X
G230X

B/Netherlands/10335/2023 Egg

D515X

Vaccine viruses
Reference viruses

Potential CVVs

Collection dates
Feb 2023
Mar 2023
Apr 2023
May 2023
Jun 2023
Jul 2023

Crick human serology viruses

V1A.3

V1A.3a.2

BRI60e
V1A

COL06e
V1A.1

WAS02e
V1A.3

NET67c
V1A.3

NET94e
V1A.3

AUS17c
V1A.3a.2

AUS17eG
V1A.3a.2

AUS17eR
V1A.3a.2

STO3c
V1A.3a.2

NET35e
V1A.3a.2

CAT02e
V1A.3a.2

CAT61e
V1A.3a.2

BRI60e
V1A

COL06e
V1A.1

WAS02e
V1A.3

NET67c
V1A.3

NET94e
V1A.3

AUS17c
V1A.3a.2

AUS17eG
V1A.3a.2

AUS17eR
V1A.3a.2

STO3c
V1A.3a.2

NET35e
V1A.3a.2

CAT02e
V1A.3a.2

CAT61e
V1A.3a.2

HI fold changes

<4

4

>8

8

N/A

Homologous

WHO Collaborating Centre reports
A full description of results generated by the London WHO Collaborating Centre at the WIC and used at
the September 2023 WHO VCM, and previous ones, can be found at https://www.crick.ac.uk/partnerships/
worldwide‑influenza‑centre/annual‑and‑interim‑reports
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