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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 August 2023 until 31 January 2024 informed the WHO influenza vaccine composition
meeting (VCM) in February 2024 when recommendations were made for the Northern hemisphere (NH)
2024–2025 influenza season. At the February 2024 VCM it was recommended to change the A(H3N2) vaccine
components for the 2024–2025 NH season. Previously, at the September 2023 VCM, which focused on data
from viruses collected after 31 January 2023 until 31 August 2023, it was recommended to change the
A(H1N1)pdm09 and A(H3N2) vaccine components for the 2024 SH season.

It is recommended that vaccines for use in the 2024‑2025 NH 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‑based vaccines): Above 3 components; and a
B/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 31st May 2024.

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 and time‑dependent distribution of influenza viruses with collection dates from
1st September 2023 through to 31st May 2024 as deposited in GISAID (data accessed on 31/05/2024), coloured
by Type/subtype. Geographic markers scaled to detection proportions. Full length HA. Map provided by WHO
GIS Centre for Health, DNA/DDI. Timeline obtained with Microreact

Globally, influenza detections reached a peak in December 2023, have decreased since the report in January
2024 and continue to be low since the last report in March 2024. The relative proportions of A/H1N1, A/H3N2
and B/Victoria varied by geographic region with predominance of A/H3N2 in Europe and North and Central
America and some predominance of A/H1N1 in Asia, Africa and Australia. Some countries showed some
predominance of B/Victoria such as Costa Rica, Colombia, Venezuela, Chile, South Africa, Mozambique and
Slovenia, as indicated by the different colours in the pie charts by country.

6

https://www.who.int/data/gis
https://www.who.int/data/gis
https://microreact.org/


WHO EUROPEAN REGION SURVEILLANCE REPORT Influenza virus characterisation – Summary report Europe, May 2024

European region
Geographical distribution in the European region of influenza viruses with collection dates from
1st September 2023 through to 31st May 2024 as deposited in GISAID (data accessed on 31/05/2024), coloured
by Type/subtype. Geographic markers scaled to detection proportions. Full length HA.Map provided by WHO
GIS Centre for Health, DNA/DDI.Timeline obtained with Microreact

In the European region, influenza detections have continued to be low since the last report in March 2024.

The majority of countries which reported detections showed some co‑circulation of A/H1N1 and A/H3N2 with
predominance of A/H3N2 viruses and sporadic detections of influenza B/Victoria, as indicated by the different
colours in the pie charts.
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Summary of influenza detections in the WHO European Region, week
35/2023 to 22/2024
Table 1 shows influenza virus detections in the WHO European Region reported to The European Surveillance
System (TESSy) database from 1st September 2023 (weeks 35/2023 to 22/2024) 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 35/2023 to 22/2024 Cumulative number of detections for weeks 35/2022 to 22/2023
Virus type/subtype/lineage Sentinel sources Non‑sentinel sources Totals % Sentinel sources Non‑sentinel sources Totals %
Influenza A 13293 152339 165632 95 10563 124649 135212 69
A(H1N1)pdm09 8846 24570 33416 73 3131 19816 22947 61
A(H3N2) 2369 9724 12093 27 4310 10427 14737 39
A not subtyped 2078 118045 120123 NA 3122 94406 97528 NA
Influenza B 1416 7913 9329 5 6527 55300 61827 31
Victoria lineage 782 1548 2330 100 1682 3233 4915 100
Yamagata lineage 0 0 0 NA 0 0 0 NA
Lineage not ascribed 634 6365 6999 NA 4845 52067 56912 NA
Total detections 14709 160252 174961 NA 17090 179949 197039 NA
Total tested 96271 1705173 1801444 NA 91929 1814474 1906403 NA

Compared with the same period (weeks 35/2022 to 22/2023), for sentinel surveillance the number of
specimens tested is slightly higher, whereas the number of influenza detections has slightly decreased. For
non‑sentinel surveillance, the number of tested specimens and the number of detections was slightly lower
in the current season compare to last season. During the current season, the proportion of influenza A of
unknown subtype among sentinel cases has maintained consistently around 15% of the total influenza A
detected, compared with 18% in last season; for non‑sentinel cases, not‑subtyped influenza A detections
accounted for 76% of the total influenza A detected in 2023–24, compared with 52% for 2022–23.

Relative frequencies of type A vs B influenza viruses continue to show predominance of influenza A with a
proportion of 95% compared with 69% in 2022–2023. Currently, in Europe there are sporadic detections of
influenza B (5%), and predominance was circumscribed to a few countries. Relative frequencies of influenza A
subtypes have also shifted, with A/H1N1 viruses increasing from 61% to 73% frequency, and a higher
proportion of circulating A/H1N1 viruses (73% A/H1N1 vs 27% A/H3N2) compared to last season (61% A/H1N1
vs 39% A/H3N2).
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Sentinel surveillance system dynamics, week 35/2023 to 22/2024
Figure adapted from ERVISS

During the period from week 35/2023 to week 22/2024, influenza activity remained at low levels through the
reporting period until week 46 when it started to increase, crossing the epidemic threshold of 10% in week 50.
This marks a late start of the influenza season when compared with the previous season where the epidemic
threshold of 10% had been crossed by week 45.Influenza activity peaked briefly in week 1 and then again in
week 5, then started to decrease until it fell below the 10% threshold in week 11. Since the last report in week
13, influenza activity remained low in the European region.

Across sentinel surveillance, influenza A/H3N2 and A/H1N1 viruses cocirculated with predominance of
A/H1N1 during most of this period, with overall frequencies of 79% for A/H1N1 and 21% for A/H3N2. From
week 8 onwards the proportion of influenza B increased slightly, to become predominant in week 13,
although overall influenza detections are low.
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Genetic diversity by Type/Lineage and group
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Influenza A/H1N1

Genetic analyses: A/H1N1
6B.1A.5a.2a and 6B.1A.5a.2a.1 clade viruses both continued to circulate with differing relative proportions
depending on region, with an overall predominance of 5a.2a viruses.

In Europe, both 5a.2a and 5a.2a.1 viruses were detected, with 5a.2a increasing in frequency over time until
predominating in 70% of A/H1N1 sequenced viruses by week 07/2024, then decreasing to 60% by week
16/2024.

Within the 5a.2a viruses, characterised by substitutions K54Q, A186T, E224A, R259K and K308R, several
subclades were observed: subclade C.1 defined by substitution I418V (reference A/Sydney/5/2021) which
split into two further subclades: C.1.8, characterised by V47I with I96T in most sequences, and C.1.9, with
substitution K169Q (no references assigned yet); the majority of H1pdm viruses sequenced in Europe, Africa
and Asia belong to these three subclades. A minor subclade C.1.7 with substitution I533V (no reference
assigned yet), was observed with viruses predominating in New Zealand and Indonesia, and in minor
proportions in Europe and Asia. This subclade has been further split into subclades C.1.7.1, circulating mostly
in Australia, and C.1.7.2 with T120A and K142R circulating in low frequencies in several countries.

Within the 5a.2a.1 viruses, characterised by substitutions P137S, K142R, D260E, T277A, E356D and N451H,
there are two main groups of viruses: major subclade D (former C.1.1.1.) with T216A represented by
A/Victoria/4897/2022, detected in the Americas, which has split into four subclades: D.1 with R45K, which
predominates in Sweden, Iceland, Niger, Chile, Dominican Republic and Puerto Rico; D.2 with R113K and
V427I, which predominates in Japan, Kyrgyzstan and Peru; D.3 with T120A and I372V circulating in several
countries and D.4 with T120A detected in US and Brazil. Subclade C.1.1 is a minor clade within 5a.2a.1 viruses
with no additional substitutions represented by A/Wisconsin/67/2022, which has been circulating with
decreasing frequencies in Brazil, US, Eastern Europe and South East Asia.
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Global and European geographical distribution of influenza A/H1N1 genetic clades (subclades) viruses,
obtained with full HA sequences as deposited in GISAID and classified using Nextclade.Geographic markers
scaled to detection proportions. Map provided by WHO GIS Centre for Health, DNA/DDI
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Global time‑dependent variation in frequencies of genetic clades‑subclades of A/H1N1 viruses collected since
1st September 2023.

Maximum likelihood Phylogenetic tree: A/H1N1
Maximum likelihood 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; all reference viruses and tree nodes with more than one sequence were annotated.
References and CVVs are marked as Cell or Egg.
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A/France/ARA−HCL024045932701/2024
A/France/PAC−RELAB−HCL024054459901/2024

B/Bacau/567843/2024

A/Denmark/1938/2024

A/France/ARA−HCL024043574201/2024

A/France/PAC−RELAB−HCL024067254901/2024

A/England/241221142/2024
A/England/241260936/2024

A/Germany/14868/2024

A/France/IDF−RELAB−IPP04401/2024

A/Catalonia/NSGT198295457/2024

A/Catalonia/NSGT198295451/2024

A/England/241081039/2024
A/France/IDF−RELAB−IPP05002/2024
A/Stockholm/SE24−52791/2024

A/Catalonia/NSGT198295462/2024

A/Netherlands/10603/2024

A/France/BRE−RELAB−IPP05126/2024
A/Norway/02293/2024

A/England/241181124/2024

A/France/BRE−RELAB−IPP04547/2024

A/France/ARA−HCL024048137202/2024

A/France/ARA−RELAB−HCL024047862001/2024

A/France/NOR−IPP05151/2024

A/Netherlands/10616/2024

A/Austria/1678548/2024

A/France/ARA−HCL024060060501/2024

A/Denmark/2121/2024

A/Yoshkar−Ola/590/CRIE/2024

A/Catalonia/NSVH102348483/2024
A/Netherlands/10618/2024

A/Victoria/4897/2022_IVR−238
A/Victoria/4897/2022_Cell

A/Wisconsin/67/2022_Cell

A/Bulgaria/1413/2023
A/SouthDakota/31/2023

A/Netherlands/10468/2023

A/Sichuan−Qingyang/SWL1148/2023

A/WestVirginia/30/2022

A/Catalonia/NSVH161512065/2022
A/Norway/31694/2022

A/Brisbane/792/2022

A/Victoria/5172/2022
A/Georgia/12/2022

A/Ghana/2711/2022
A/Norway/25089/2022_Cell

A/Bulgaria/234/2023
A/Maine/10/2022

A/Sydney/175/2022
A/Sydney/5/2021_Egg

A/Sydney/5/2021_Cell
A/Maldives/936/2023

A/Washington/22/2023
A/Washington/24/2023

A/Denmark/3280/2019_Cell
A/Wisconsin/588/2019
A/Victoria/2570/2019_IVR−215

5a.2a.1 (C.1.1)

5a.2a.1 (D.1)

5a.2a.1 (D.2)

5a.2a.1 (D.3)

5a.2a (C.1.8)

5a.2a (C.1.9)

5a.2a (C.1)

5a.2a (C.1.7)

5a.2a.1 (D)

5a.2

Collection dates

February

March

April

May

Reference viruses

Vaccine viruses

5a.2a (C.1.7.2)
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Summaryof theantigenicpropertiesofA/H1N1viruses circulating in the
reporting period
Both cell‑ and egg‑based NH 2023–24 strain (A/Victoria/4897/2022) recognises both 5a.2a and 5a.2a.1 well.

For an overall picture of the genetic and antigenic relationships across viruses collectedduring thepast season,
see the Annex.

A/H1N1: References

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

Genetic analyses: A/H3N2
Please note that within clade 2a.3a.1, former subclade H and derivatives (H.1 to H.4) have been renamed
as J (J.1 to J.4).

Clade 3C.2a1b.2a.2 (renamed as 2) predominated since February 2023 in all geographic regions where
A/H3N2 circulated.

During this reporting period, the great majority of H3 viruses detected belong to clade 2a.3a.1, which share
substitution E50K with clade 2a.3a and present additional substitutions I140K and I223V (subclade J,
reference A/Thailand/8/2022). Some viruses from subclade J clustered in a separate branch with additional
substitution N122D; these viruses predominated in East Africa and South East Asia and circulated in low
proportions in several countries. Subclade J split into 4 further subclades: of these, subclade J.2 (reference
A/Sydney/878/2023) characterised by N122D and K276E became the dominant subclade, predominating in
the majority of continents except Africa. Subclade J.1 (reference A/Sydney/856/2023) characterised by I25V,
V347M and I418V (in some viruses) was seen in Europe, South‑East Asia and Oceania, whereasminor subclade
J.3 with V505I (no reference assigned yet) was seen in the Democratic Republic of the Congo, China and South
East Asia. Minor subclade J.4 characterised by Q173R, K276E and some viruses with K189R (no reference
assigned yet) predominated in West Africa, Afghanistan and Guyana.

Clade 2a.3a (subclade G.1.3.1, reference A/Finland/402/2023) with substitutions K276E and V347M
predominated in West Africa and El Salvador.
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Global and European geographical distribution of influenza A/H3N2 genetic clades (subclades) viruses,
obtained with full HA sequences as deposited in GISAID and classified using Nextclade.Geographic markers
scaled to detection proportions. Map provided by WHO GIS Centre for Health, DNA/DDI
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Global time‑dependent variation in frequencies of genetic clades‑subclades of A/H3N2 viruses collected since
1st September 2023.

Maximum likelihood phylogenetic tree: A/H3N2
Maximum likelihood 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; all reference viruses and tree nodes with more than one sequence were annotated.
References and CVVs are marked as Cell or Egg.
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I140M

V347M

I48T,D190A,N246K

K160I,R186S

Y159N,L164Q,N171K,S186D,D190N,P198S

H156S

D53N,N96S,I192F,N378S

E50K

I140K,I223V

N122D

K276E

F79L

P239S

N158K

M168I
K472E

K468R

S124N
T65K,S145N

P273S,V347M

L409I

P169S

S145N V112I

N63D

V223I

S91N

V347M

I25V,V347M

I418V

V309I

S145N

S145N
I214T

F195Y

Q173R,K276E

K276E,V347M

D53G

D104G,K276R

I140K,R299K

E50K
F79V,I140K

S262N
T135A

S145N

A/Serbia/636/2024

A/Denmark/1421/2024
A/Netherlands/00941/2024

A/Netherlands/10510/2024

A/Catalonia/NSAV198292014/2024

A/Czech_Republic/1244/2024
A/Czech_Republic/1300/2024

A/Genoa/0201/2024

A/Chaikovsky/RII−MH175635S/2024
A/England/240700520/2024

A/France/ARA−HCL024023642901/2024
A/Denmark/1428/2024

A/England/240901220/2024

A/France/BRE−RELAB−IPP04111/2024

A/England/240660590/2024
A/Netherlands/10372/2024

A/England/240660776/2024
A/Slovenia/588/2024

A/England/240700746/2024
A/Catalonia/NSAV198292803/2024

A/France/ARA−HCL024019286501/2024

A/France/GES−RELAB−IPP03576/2024

A/Moscow/CRIE/521/2024
A/Rhosllanerchrugog/2659/2024

A/France/ARA−HCL024034169701/2024

A/France/ARA−RELAB−HCL024033941601/2024
A/France/PAC−RELAB−HCL024036087101/2024

A/France/NAQ−RELAB−HCL024035418601/2024

A/France/IDF−RELAB−IPP03344/2024
A/France/NAQ−RELAB−HCL024026945901/2024

A/Bucuresti/566372/2024
A/France/ARA−HCL024033218001/2024

A/Athens.GR/SARI_6508/2024
A/Netherlands/01193/2024

A/Ceuta/946/2024

A/Moldova/36829/2024

A/Netherlands/00911/2024

A/France/IDF−RELAB−IPP04381/2024

A/France/ARA−HCL124005238501/2024
A/France/ARA−RELAB−HCL024035121901/2024

A/Lithuania/240325_0146/2024
A/Saint−Petersburg/RII−MH168886S/2024

A/Cardiff/8882/2024
A/Tolyatti/RII−09/2024

A/England/240960985/2024

A/Albania/302684/2024
A/Laconia.GR/ILI_P70/2024

A/Catalonia/NSGT198294406/2024
A/Irkutsk/RII−MH169087S/2024

A/Lithuania/240325_0141/2024

A/Arkhangelsk/CRIE/532/2024
A/Moldova/36852/2024

A/Genoa/0203/2024
A/Hessen/31/2024

A/England/240660385/2024

A/Croatia/HZJZ_6997/2024
A/Slovakia/uvzsr−315/2024

A/Albania/302815/2024

A/Norway/01175/2024

A/France/ARA−RELAB−HCL024027731901/2024

A/England/240901126/2024
A/United_Kingdom/14634/2024

A/France/ARA−RELAB−HCL024027733901/2024
A/France/IDF−RELAB−IPP04209/2024

A/Catalonia/NSGT198292727/2024

A/England/240580915/2024
A/Netherlands/00766/2024

A/France/ARA−HCL024021961101/2024
A/Ruabon/3569/2024

A/Ukraine/GIHSN−HCL024071610801/2024

A/Albania/302765/2024
A/Croatia/HZJZ_6975/2024

A/Slovenia/453/2024
A/Croatia/HZJZ_7386/2024

A/Catalonia/NSVH151047360/2024
A/France/ARA−HCL024033162601/2024

A/France/ARA−HCL024020359801/2024
A/Netherlands/10494/2024

A/Canarias/1330/2024
A/Ceuta/1098/2024

A/Netherlands/01025/2024
A/Netherlands/10453/2024

A/Catalonia/NSJT198292392/2024
A/Tomsk_Oblast/277−t28V/2024

A/Iasi/567763/2024

A/Arkhangelsk/CRIE/504/2024

A/Eskilstuna/SE24−02325/2024

A/England/240600562/2024
A/France/BFC−RELAB−IPP03678/2024

A/Lisboa/125/2024

A/Moldova/36850/2024

A/Czech_Republic/1185/2024
A/France/BRE−RELAB−IPP04092/2024

A/Canarias/1328/2024
A/Catalonia/NSJO560039088/2024
A/Serbia/1326/2024

A/Netherlands/10444/2024

A/France/BRE−RELAB−IPP04272/2024
A/France/HDF−IPP03645/2024

A/Germany/14579/2024

A/Kaliningrad_Region/RII−03/2024
A/Velikiy_Novgorod/RII−06/2024

A/France/OCC−RELAB−HCL024024090501/2024

A/Norway/01902/2024

A/France/ARA−HCL024024667501/2024

A/England/240960953/2024
A/Ozersk/RII−MH178330S/2024

A/Sweden/SE24−02706/2024

A/Serbia/514284/2024

A/Denmark/1759/2024

A/France/IDF−RELAB−IPP04404/2024

A/Slovenia/691/2024

A/Denmark/1845/2024

A/Netherlands/01248/2024
A/Netherlands/01273/2024

A/France/ARA−HCL024039127101/2024

A/Bayern/55/2024
A/France/ARA−RELAB−HCL024056098701/2024

A/France/ARA−RELAB−HCL024043988501/2024

A/France/ARA−RELAB−HCL024043939101/2024
A/Netherlands/01462/2024

A/Catalonia/NSGT198295452/2024

A/Saint−Petersburg/RII−10859S/2024

A/Uppsala/SE24−02917/2024

A/Ulan−Ude/35/2024

A/England/241220611/2024

A/Iraklion_Crete.GR/SARI1278/2024

A/England/241320226/2024

A/Andalucia/1408/2024
A/Netherlands/10580/2024

A/France/IDF−RELAB−IPP05017/2024
A/Wrexham/6733/2024

A/Constanta/570052/2024

A/Llanbrynmair/8667/2024

A/England/241040831/2024

A/Norway/02350/2024

A/Netherlands/01254/2024

A/Lisboa/147/2024
A/Lisboa/128/2024

A/France/ARA−RELAB−HCL024047885401/2024

A/Chaykovsky/RII−MH184487S/2024
A/Kursk/CRIE/578/2024

A/Netherlands/01342/2024

A/France/ARA−RELAB−HCL024052269101/2024

A/BosniaAndHerzegovina/13/2024

A/Norway/03103/2024

A/Netherlands/10611/2024

A/Stockholm/SE24−52993/2024

A/Netherlands/01563/2024
A/Stockholm/SE24−53070/2024

A/Macedonia/5/2024

A/England/241500248/2024

A/Stockholm/SE24−52943/2024

A/Norway/02917/2024

A/Norway/03161/2024

A/Catalonia/NSBE250890131/2024

A/France/ARA−HCL024073657201/2024

A/Catalonia/NSJO510768271/2024

A/Catalonia/NSGT198299547/2024

A/Thailand/8/2022_Egg
A/Thailand/8/2022_IVR−237

A/Darwin/6/2021_Cell

A/Darwin/9/2021_Egg

A/Sydney/878/2023

A/Albania/289813/2022_Cell
A/Albania/290243/2022

A/Albania/290270/2022
A/Sichuan−Gaoxin/1144/2023

A/Sydney/856/2023

A/California/122/2022_Egg

A/Massachusetts/18/2022_Cell

A/Brandenburg/15/2022_Egg

A/Finland/402/2023

A/Georgia/19/2023
A/Michigan/83/2022

A/Sydney/732/2022

A/Canberra/1/2022
A/Norway/24873/2021

A/Catalonia/NSVH172304934/2022
A/Michigan/60/2022

A/Catalonia/NSVH161512067/2022_Cell

A/Burgos/270/2022
A/Maryland/02/2021

A/Slovenia/9216/2022_Egg
A/Slovenia/9318/2022_Egg

A/Slovenia/8720/2022
A/Poland/97/2022

A/Stockholm/5/2021_Cell

A/Montana/08/2023
A/Switzerland/28719/2022_Cell

A/Singapore/GP12876/2022
A/Thuringen/10/2022_Cell

A/Michigan/41/2022
A/PuertoRico/31/2022

A/Florida/57/2022
A/Norway/29511/2021_Egg

A/Cambodia/925256/2020
A/Guizhou−Liuzhite/326/2022

A/Cambodia/e0826360/2020

2a.3a.1 (J.1)

2a.3a.1 (J.2)

2a.3a.1 (J.4)

2a.3a.1 (J.3)

2a.3a.1 (J)

2a.3a.1 (J)

2a.3a

Collection dates

February

March

April

May

Reference viruses

Vaccine viruses
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Summaryof theantigenicpropertiesofA/H3N2viruses circulating in the
reporting period
We note variable recognition by current 2a.3a.1 reference and vaccine antisera for a number of 2a.3a.1 viruses
that have been analysed since September.

For an overall picture of the genetic and antigenic relationships across viruses collectedduring thepast 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/Catalonia/NSVH161512067/2022 2a.1b SIAT1/SIAT3 F41/22
A/Albania/289813/2022 2a.3a.1 MDCK1 F21/23
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 (B/Austria/1359417/2021, subclade C) predominated since February 2023 in geographic regions where
B/Victoria‑lineage viruses were detected.

During this reporting period, only a minority of B/Victoria viruses were detected and characterised in Europe.
Within V1A.3a.2, subclade C.5 characterised by D197E represents the majority of influenza B viruses
characterised during the current influenza season. The most frequent subclades observed within C.5 are:
C.5.1 with E183K represented by B/Catalonia/2279261NS/2023, as the dominant subclade predominating in
North America and some countries in Central America, Brazil and Portugal and detected in several other
countries in minor proportions; C.5.6 (B/Norway/08717/2023) with D129N predominating in Australia, South
East Asia, Middle East and some European countries; C.5.7 (no reference assigned yet) with E183K and E128G
predominating in China, Japan, Russian Federation, South Africa and some countries in Europe. Other
subclades such as C.5.4 (B/Slovenia/924/2023) with V117I, E128K, A154T and K326R were detected in Chile
and Peru, and C.5.5 (B/Paraguay/2102/2023) with R80G, E184K were detected in Colombia, Venezuela and the
US.

Outside of C.5 viruses, other subclades such as C.2 (T182A, D197E, B/Netherlands/10335/2023) were detected
in Africa and Brazil, and C.3 (E128K, A154E, S208P, B/Norway/5216/2023) was detected in very low
proportions across the globe.

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

No B/Yamagata lineage viruses have been detected since March 2020.
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Global and European geographical distribution and time‑dependent frequencies of influenza B/Victoria
genetic clades (subclades) viruses, obtained with full HA sequences as deposited in GISAID and classified
using Nextclade.Geographic markers scaled to detection proportions. Map provided by WHO GIS Centre for
Health, DNA/DDI
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Global time‑dependent variation in frequencies of genetic clades‑subclades of B/Victoria viruses collected
since 1st September 2023.

Maximum likelihood phylogenetic tree: B/Victoria
Maximum likelihood 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; all reference viruses and tree nodes with more than one sequence were annotated.
References and CVVs are marked as Cell or Egg.
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R80G

D129G

E128G

R118K
G141R

G133R,N197S
I117V

K136E, del(162-164)

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

D197E

E183K

E128G

G256E

R118K

T199I

D129N

T199A

V252M

V252M

E183K

K75E

E128K

Q200P

D129G

E184K

E183K
V87A

K75E,D129N,E184K,N218SV117I,
E128K,
A154T,
K326R

E198G

E128K,
A154E,
S208P

E128K,T182A,D197E

H122Q

K75E,E128K,T155A,G184R,G230N

B/Navarra/1266/2024

B/Murcia/1269/2024

B/ComunidadValenciana/1044/2024

B/Denmark/37/2024

B/Norway/03111/2024

B/France/PAC−RELAB−HCL024067479601/2024
B/Denmark/62/2024

B/Denmark/38/2024

B/England/241641069/2024

B/Norway/03216/2024

B/Denmark/39/2024

B/Catalonia/NSVH102318791/2024

B/Trollhattan/SE24−04473/2024

B/Syktyvkar/CRIE/587/2024

B/Norway/03238/2024

B/Denmark/56/2024

B/Norway/03047/2024

B/Linkoping/SE24−04374/2024

B/Netherlands/01538/2024

B/England/241500813/2024

B/Norway/03145/2024

B/Galicia/GA−CHUAC−6/2024

B/Sweden/SE24−53047/2024

B/Denmark/58/2024

B/Catalonia/NSJO534152052/2024

B/Lipetsk/CRIE/512/2024

B/Hessen/4/2024

B/Czech_Republic/1326/2024
B/Moscow_oblast/CRIE/490/2024

B/France/IDF−IPP03631/2024
B/Bayern/16/2024

B/France/ARA−RELAB−HCL024055512701/2024

B/England/240920549/2024
B/Norway/01103/2024

B/Netherlands/01189/2024
B/England/240960317/2024

B/Ireland/00011357/2024

B/Andalucia/PMC−00264/2024

B/England/240640307/2024
B/England/241040237/2024

B/England/240920551/2024
B/Denmark/7/2024

B/England/240800605/2024

B/England/241020231/2024
B/Schleswig−Holstein/2/2024

B/Athens.GR/SARI6596/2024
B/England/240880235/2024

B/England/240820206/2024

B/England/240860765/2024

B/Lulea/SE24−52532/2024

B/Athens.GR/ILI408/2024

B/Ireland/00014520/2024

B/England/241020227/2024
B/France/ARA−HCL024034118701/2024

B/Karlstad/SE24−02063/2024

B/Catalonia/NSGT198292596/2024

B/Denmark/11/2024
B/France/ARA−RELAB−HCL024028021501/2024

B/England/240800182/2024

B/Hessen/6/2024

B/Croatia/HZJZ_7005/2024
A/Krasnodar/RII−MH181792S/2024

B/England/240980796/2024
B/France/GES−RELAB−IPP02727/2024

B/Ireland/00012339/2024

B/France/IDF−RELAB−IPP04375/2024

B/Thueringen/11/2024

B/England/240601087/2024

B/Lisboa/6/2024

B/England/241020220/2024

B/Bremen/1/2024

B/England/241020232/2024

B/Andorra/676/2024
B/Albania/302487/2024

B/England/240700828/2024
B/England/241081139/2024

B/England/240820207/2024
B/France/ARA−HCL024020021201/2024
B/England/240980305/2024

B/England/240680543/2024

B/England/240740335/2024
B/Catalonia/NSVH102284620/2024

B/Athens.GR/ILI_P92/2024

B/Czech_Republic/1437/2024
B/Ukraine/GIHSN−HCL024071956801/2024

B/France/PAC−RELAB−HCL024032500701/2024

B/Ukraine/GIHSN−HCL024071933001/2024

B/Vasteras/SE24−03684/2024

A/Romania/763/2024

B/England/241140360/2024
B/Genoa/0302/2024

B/England/241260376/2024

B/France/IDF−RELAB−IPP05013/2024
B/Catalonia/NSGT198294853/2024

B/England/241320254/2024

B/France/IDF−RELAB−IPP05007/2024
B/England/241140873/2024

B/England/241120323/2024

B/France/ARA−HCL024063351801/2024

B/England/241120300/2024
B/Sachsen/5/2024

B/Czech_Republic/1831/2024
B/France/ARA−RELAB−HCL024043952701/2024

B/France/ARA−RELAB−HCL024047844601/2024
B/England/241320241/2024

B/Hessen/11/2024

B/England/241200274/2024
B/Ukraine/GIHSN−HCL024071964401/2024

B/Novosibirsk_Oblast/295−2V/2024
B/Stockholm/SE24−52813/2024

B/Saint−Petersburg/RII−MH179079S/2024

B/France/IDF−RELAB−IPP04440/2024

B/Brandenburg/4/2024

B/England/241160308/2024
B/Hessen/7/2024

B/England/241301048/2024
B/England/241200270/2024

B/England/241320230/2024
B/Rheinland−Pfalz/7/2024

B/Norway/02600/2024

B/Hessen/8/2024

B/England/241140929/2024

B/England/241260348/2024

B/Slovakia/uvzsr−858/2024

B/Albania/303686/2024
B/France/GES−RELAB−IPP04434/2024

B/England/241180277/2024
B/England/241320232/2024

B/France/BFC−RELAB−IPP04560/2024

B/CastillaLaMancha/1014/2024

A/Romania/555/2024

B/Lisboa/38/2024

B/England/241080308/2024
B/France/ARA−RELAB−HCL024055538301/2024

B/France/ARA−RELAB−HCL024060706801/2024
B/Saint−Petersburg/RII−MH179094S/2024

B/England/241140363/2024

B/France/ARA−RELAB−HCL024052289901/2024

A/Romania/966/2024
B/Denmark/16/2024

B/Thueringen/8/2024

B/France/GES−RELAB−IPP04433/2024

B/Catalonia/NSVH102294919/2024
B/Norway/02526/2024

B/Lisboa/29/2024

B/Schleswig−Holstein/4/2024

B/France/IDF−RELAB−IPP05041/2024
B/England/241160309/2024

B/France/IDF−RELAB−IPP04651/2024

B/Denmark/15/2024

B/France/IDF−RELAB−IPP05006/2024

B/England/241100213/2024

B/Rheinland−Pfalz/4/2024
B/Bremen/4/2024

B/England/241260374/2024

B/Baden−Wuerttemberg/6/2024

B/France/PAC−RELAB−HCL024043857501/2024

B/England/241220587/2024
B/Hessen/9/2024

B/Catalonia/NSVH160130024/2024

B/Stockholm/SE24−52709/2024

A/Romania/978/2024

B/St.Petersburg/CRIE/113/2024

B/Tver/CRIE/588/2024
B/Galicia/GA−CHUAC−14/2024

B/Saint−Petersburg/RII−MH187439S/2024

B/Brisbane/145/2023_ref

B/Norway/08717/2023_ref

B/Kyiv/2021/2023_ref

B/Paraguay/2102/2023_ref

B/Slovenia/924/2023_ref

B/Catalonia/2279261NS/2023_ref

B/CzechRepublic/2070/2023_ref

B/Brazil/9753/2022_ref
B/Colorado/05/2022_ref

B/Italy/14158/2023_ref

B/Chile/1453/2023_ref
B/Uruguay/1837/2023_ref

B/Connecticut/01/2021_ref

B/Catalonia/3514402NS/2023_ref
B/Slovenia/11466/2022_ref

B/Mozambique/4834/2023_ref
B/Sweden/8/2023_ref

B/Norway/3749/2023_ref
B/Switzerland/53639/2023_ref

B/Norway/5216/2023_ref
B/Poland/157/2023_ref

B/Moldova/2030521/2023_ref

B/Netherlands/10335/2023_ref

B/Shaanxi−Baota/1278/2022_ref
B/Zhejiang−Xiacheng/11085/2021_ref

B/Netherlands/10894/2022_ref
B/Netherlands/11267/2022_ref

B/Washington/02/2019_ref
B/Colorado/06/2017_ref

B/Brisbane/60/2008_ref

B/Austria/1359417/2021_Egg_G141R
B/Austria/1359417/2021_Cell
B/Austria/1359417/2021_Egg_141G

B/Stockholm/3/2022

V1A.3a.2 (C.5.1)

V1A.3a.2 (C.5.7)

V1A.3a.2 (C.5.6)

V1A.3a.2 (C.5)

V1A.3a.2 (C.5)

V1A.3a.2 (C.5)

V1A.3a.2 (C.3)
V1A.3a.2 (C.2)

Collection dates

February

March

April

May

Reference viruses

Vaccine 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 genetic and antigenic relationships across viruses collectedduring thepast 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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Antiviral susceptibility testing
At the WIC, influenza viruses detected within the WHO European Region since 1st September 2023 (weeks
35/2023 to 22/2024) were assessed for phenotypic and/or genotypic susceptibility to antivirals. Of these, 208
A/H1N1, 232 A/H3N2 and 54 B/Victoria viruses 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 168 A/H1N1, 169 A/H3N2 viruses
and 32 B/Victoria viruses, with all of them showing Normal Inhibition.

Genotypic assessment of 762 A/H1N1, 410 A/H3N2 and 86 B/Victoria neuraminidase (NA) gene sequences
from influenza viruses detected within the WHO European Region since 1st September 2023 and received at
the WIC did not find any marker associated with reduced susceptibility to NAI, except for one A/H1N1 with
substitution H275Y (phenotypic test pending), 25 A/H1N1 viruses with a S247N substitution (phenotypic test
showing NI)and 3 A/H1N1 viruses with a double substitution S247N + I223V; these double mutant viruses
showed slightly reduced inhibition which was just under the 10‑fold reduction threshold, still classified as NI.

For 690 A/H1N1, 404 A/H3N2 and 87 B/Victoria viruses where PA gene sequencing was successful, no markers
associated with reduced inhibition by baloxavir marboxil were identified, except for one A/H1N1 virus with
substitution E23K (slightly reduced inhibition, under RI threshold) and an A/H3N2 virus with I38V (phenotypic
test pending).

Summaries of data submitted to TESSy
Genetic characterization
(According to the guidance produced for TESSy reporting at the beginning of the 2023–2024 influenza
season)

Overall, 5910 viruses detected fromweek 35/2023 to 22/2024 were genetically characterized:

• Of 3868 A/H1N1 viruses, all belonged to clade 6B.1A.5a.2 (clade 5a.2) with 2662 (69%) represented by
A/Sydney/5/2021 (5a.2a), 1155 (30%) by A/Victoria/4897/2022 (5a.2a.1) and 44 (1%) by A/Wisconsin/67/2022
(5a.2a.1), while two (<1%) viruses were unclassified and five (<1%) were allocated to the ‘Subgroup Not
Listed’ category.

• Of 1538 A/H3N2 viruses, all belonged to clade (3C.2a1b.2a.2, renamed as 2) with 1493 (97%) represented by
A/Thailand/8/2022 (clade 2a.3a.1), 30 (2%) represented by A/Darwin/9/2021 (clade 2a), 11 (0.7%) represented
by A/Finland/402/2023 (clade 2a.3a) and one virus (<1%) represented by A/Sydney/732/2022 (clade 2a.3b).
One (<1%) H3 virus was unclassified and two (<1%) were allocated to the ‘Subgroup Not Listed’ category.

• Of 504 B/Victoria‑lineage viruses,all belonged to clade V1A.3a.2, with 368 (73%) represented by
B/Catalonia/2279261NS/2023 (subclade C.5.1), 95 (19%) represented by B/Connecticut/01/2021 (subclade
C.5), 38 (7.5%) represented by B/Austria/1359417/2021 (subclade C) and three viruses (<1%) represented by
B/Moldova/2030521/2023 (subclade C.3). 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 40/2023 to 22/2024 of season 2023–2024.
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Annex
Heatmapped phylogenetic trees represent the combined genetic and antigenic analyses where 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 London WHO Collaborating Centre at the WIC for the NH 2024–2025
February VCM with influenza viruses with collection dates between 1st September 2023 and 31st February
2024.
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A/H1N1
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HI titres show that the SH2023 vaccine strain (A/Sydney/5/21 cell 5a.2), the cell‑ and egg‑based NH 2023–24
strain (A/Victoria/4897/2022) recognises both 5a.2a and 5a.2a.1 well.
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A/H3N2
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We note variable recognition by current 2a.3a.1 reference and vaccine antisera for a number of 2a.3a.1 viruses
that have been analysed since September 2023.

31



WHO EUROPEAN REGION SURVEILLANCE REPORT Influenza virus characterisation – Summary report Europe, May 2024

B/Victoria
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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.
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WHO Collaborating Centre reports
A full description of results generated by the London WHO Collaborating Centre at the WIC and used at the
February 2024 WHO VCM, and previous ones, can be found at https://www.crick.ac.uk/partnerships/worldwi
de‑influenza‑centre/annual‑and‑interim‑reports
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