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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 col‑
lection dates after 31st August 2022 until 7th February 2023 informed the WHO influenza vaccine composition
meeting (VCM) in February 2023 when recommendations were made for the northern hemisphere 2023‑2024
influenza season. At the February 2023 VCM it was recommended to change the A(H1N1)pdm09 vaccine com‑
ponent for the 2023‑2024 northern hemisphere season. Previously, at the September 2022 VCM,which focused
on data from viruses collected after 31 January 2022 until 31 August 2022, it was also recommended to change
the A(H1N1)pdm09 vaccine component for the 2023 southern hemisphere season.
It is recommendedvaccines for use in the2023‑24northernhemisphere influenza seasoncontain the following:
Trivalent: Egg‑based Vaccines

• an A/Victoria/4897/2022 (H1N1)pdm09‑like virus;
• an A/Darwin/9/2021 (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/Darwin/6/2021 (H3N2)‑like virus; and
• a B/Austria/1359417/2021 (B/Victoria lineage)‑like virus.

Quadrivalent: egg‑or cell culture‑or recombinant‑basedvaccinesAbove3components; andaB/Phuket/3073/2013
(B/Yamagata lineage)‑like virus.
For cell culture‑produced vaccines: A/Wisconsin/67/2022 (H1N1)pdm09‑like virus
Influenza B/Yamagata‑lineage
It is assumed that no B/Yamagata‑lineage viruses have been detected after March 2020 as no sequences for
such viruses with collection dates after this had been released in GISAID as of 31 August 2023.
A continued effort by all NICs of GISRS is required to identify B/Yamagata‑lineage viruses for detailed charac‑
terization to determine if there are any in circulation that are not LAIV‑related.
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Influenza by type/subtype
Worldwide
Geographical distribution of influenza viruses with collection dates from 1st February 2023 through to 31st Au‑
gust as deposited in GISAID, coloured by Type/subtype. Geographic markers scaled to detection proportions.
Full length HA. Map provided by WHO GIS Centre for Health (https://www.who.int/data/gis)

Globally, influenza detections declined through the reporting period. However the relative proportions of
A/H1N1, A/H3N2 and B/Victoria varied by geographic region 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 viruses with collection dates from 1st February
2023 through to 31st August as deposited in GISAID, coloured by Type/subtype. Geographic markers scaled to
detection proportions. Full length HA.

In the European region, influenza detections declined through the reporting period. However the relative pro‑
portions of A/H1N1, A/H3N2 and B/Victoria varied by country as indicated by the different colours in the pie
charts with the shift in predominance being from H3 to H1 to B/Victoria as the season ended.
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Summary of influenza detections in the WHO European Region, week
40/2022 to 30/2023
Table 1 shows influenza virus detections in the WHO European Region reported to The European Surveillance
System (TESSy) database from the start of reporting for the 2022‑2023 season (week 40/2022 to 30/2023) com‑
paredwith 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 deter‑
mined, respectively. As not all countries have a true non‑sentinel testing denominator, no percentage calcu‑
lations for total tested are shown (Data taken from Flu News Europe reports).

Cumulative number of detections for weeks 40/2022‑30/2023 Cumulative number of detections for weeks 40/2021‑30/2022
Virus type/subtype/lineage Sentinel sources Non‑sentinel sources Totals % Sentinel sources Non‑sentinel sources Totals %

Influenza A 19610 197254 216864 74.2 7706 135465 143171 98.1
A(H1N1)pdm09 5798 31864 37662 51.3 402 2627 3029 7.9
A(H3N2) 10100 25611 35711 48.7 6158 29038 35196 92.1
A not subtyped 3712 139779 143491 NA 1146 103800 104946 NA

Influenza B 8681 66868 75549 25.8 115 2627 2742 1.88
Victoria lineage 2662 5564 8226 100 24 108 132 100
Yamagata lineage 0 0 0 NA 0 2 2 NA
Lineage not ascribed 6019 61304 67323 NA 91 2517 2608 NA

Total detections (total tested) 28 291 (142 778) 264 122 (2 467 784) 292 413 (2 610 562) NA 7 821 (73 863) 138 092 (2 944 362) 145 913 (3 018 225) NA

Compared with the 2021‑2022 influenza season, for sentinel surveillance the number of tested specimens has
doubled,with a 4‑fold increase in influenzadetections. For non‑sentinel surveillance, there has beena 16%de‑
crease in the number of tested specimens, however detections have increased by 1.7‑fold. Overall the increase
in testing and detections could be attributed to full relaxation of Covid19 restrictions with a “back to normal”
respiratory disease surveillance attitude worldwide. Relative frequencies of type A vs B influenza viruses have
changed, with influenza B detections increasing from 1.9% in 2021‑2022 to nearly 26% in the current season.
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Sentinel surveillance system dynamics, week 40/2022 to 30/2023
Figure adapted from FluNewsEurope weeks 25‑30/2023 report (https://flunewseurope.org/Archives)

Influenza activity crossed the epidemic threshold of 10% in week 45/2022. It reached a peak of 39% positivity
at week 51/2022 and then decreased to 21% until week 4/2023. After fluctuating around 25% positivity from
week 6 to 11/2023, it fell below 10% in week 16/2023.
Across sentinel surveillance, influenzaA/H3virusespredominatedduringmostof the seasonuntilweek4/2023,
whenA/H1and influenzaBdetection frequencies started to risewith influenzaBpredominating for the remain‑
ing of the season.
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Genetic diversity by Type/Lineage and group
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Influenza A H1N1

Genetic analyses: H1N1
Globally 6B.1A.5a.2a and 6B.1A.5a.2a.1 clade viruses both continued to circulate with differing relative pro‑
portions depending on region.
In Europe, both 5a.2a and 5a.2a.1 viruses were detected, with 5a.2a viruses being the larger proportion.
Within the 5a.2a viruses, the A/Sydney/5/2021‑like viruses were detected but in the minority. We note two
subgroups; one detected primarily in Northern Brazil (R45G, S121R, P137S, A141T, I185L, plus Q163K, N162S,
T164S) and the other represented by the potential CVVs A/Washington/2/20222 or A/Washington/24/2022
(A73T, A141E, V152I, S190I).
The larger 5a.2a group has split into three groups defined by the following references, with some additional
amino acid substitutions: A/Maine/10/2022 ‑like (A48P) A/Netherlands/10468/2022‑like (I418V, D269N, P137S)
and the remaining group, without a potential CVV or reference, defined by I418V.
Within the5a.2a.1viruses, thereare twomaingroupsof viruses (P137S,T277A,E356D) ‑ eitherA/Wisconsin/67/2022‑
like or A/Victoria/4897/2022‑like. Again, more recent viruses from Brazil have additional amino acid substitu‑
tions e.g. at positions T164S, I161L, Q163K with a second group additionally acquiring K156N, N162S.

Maximum likelihood phylogenetic trees: H1N1
Maximum likelihood time‑resolved phylogenetic tree inferred using Iqtree2 from HA sequence data obtained
from GISAID from 1st February onwards, manually curated and then downsampled using Treemer to retain a
representative tree topology of 250 sequences from the European region. References and CVVs are marked as
Cell or Egg.
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A/Catalonia/NSJO534140637/2023 Jun

A/Denmark/1219/2023 Apr

A/Baden-Wuerttemberg/20/2023 Mar

A/Bulgaria/1547/2023 Feb

A/Linkoping/4/2023 Apr

A73E

Q223R

P137S, 
E235G

T120A, I185V

E356D

P137S

D260E

I510T

T216A

I418V

P137S, 
T277A, 
E356D

R45K

P137S

K142R, 
N451H

S83P

V19I

L526M

K499R

A48P

E189Q

V152I

V418I

A73T, A141E, V152I, S190I

T391I

K130N, N156K, L161I, 
A187D, V250A, E506D

D269N

N451S

Q223R

R45G, S121R, P137S, N162S,
Q163K, T164S, I185L

Q223R

T216A

D94N

K54Q, 
A186T, 
E224A, 
R259K, 
K308R

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

Vaccine viruses
Reference viruses

A187V

5a.2a.1

5a.2a

5a.2

5a.1
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Summary of the antigenic properties of H1N1 viruses circulating in the
reporting period
Since February, the H1N1 viruses that have been phenotypically characterized have been well‑recognized by
ferret antisera raised against representative 6B.1A.5a.2a.1 and 6B.1A.5a.2 viruses.

A/H1N1: References

Virus Genetic group Virus passage Ferret ID

A/Guangdong‑Maonan/SWL1536/2019 6B.1A.5a.1 C2/MDCK1 F09/20
A/Guangdong‑Maonan/SWL1536/2019 6B.1A.5a.1 E3/E2 F12/20
A/Ghana/1894/2021 6B.1A.5a.1 E2/E1 F02/22
A/Lyon/820/2021 6B.1A.5a.1 E1/E2 F06/22
A/Denmark/3280/2019 6B.1A.5a.2 MDCK4/MDCK5 F28/20
A/Norway/25089/2022 6B.1A.5a.2 MDCK2 F38/22
A/Sydney/5/2021 6B.1A.5a.2a MDCK3/MDCK1 F40/22
A/Sydney/5/2021 6B.1A.5a.2a E3/E2 F04/22
IVR‑215 (A/Victoria/2570/2019) 6B.1A.5a.2 E4/D7/E2 F37/21
A/Norway/25089/2022 6B.1A.5a.2a.1 MDCK3 F38/22
A/Norway/31694/2022 6B.1A.5a.2a.1 E3/E1 10‑3. F48/22
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 predominated since 1st February in all geographic regions where H3N2 circulated.
We observed continued co‑circulation of multiple genetic clades ‑ however the 2a.2b, the 2a.3a.1 and 2a.1b
were the most frequently detected.
Potential CVVswere located throughout thephylogeny representingnearly all of thegenetic subgroups in these
clades.

Maximum likelihood phylogenetic tree: H3N2
Maximum likelihood time‑resolved phylogenetic tree inferred using Iqtree2 from HA sequence data obtained
from GISAID from 1st February onwards, manually curated and then downsampled using Treemer to retain a
representative tree topology of 250 sequences from the European region. References and CVVs are marked as
Cell or Egg.
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0.003

A/England/231180466/2023 Mar

A/Karlstad/4/2023 Mar

A/Czech Republic/992/2023 Feb

A/Norway/24873/2021

A/Denmark/1044/2023 Mar

A/Denmark/827/2023 Mar

A/Denmark/1003/2023 Mar

A/Guadeloupe/252/2023 Mar

A/Norway/02112/2023 Feb

A/CastillaLaMancha/1428/2023 Mar

A/Montana/08/2023

A/Canberra/1/2022

A/Karlskrona/2/2023 Feb

A/Valladolid/4550/2023 Apr

A/Georgia/19/2023

A/Germany/14182/2023 Mar

A/Champagne Ardenne/05242/2023 Feb

A/Brisbane/837/2022 Cell 

A/Albania/289813/2022

A/Norway/04941/2023 Mar

A/Norway/03038/2023 Feb

A/Germany/14187/2023 Mar

A/France/ARA-HCL023034414301/2023 Feb

A/Czech Republic/1874/2023 Mar

A/Ireland/9468/2023 Feb

A/Cambodia/e0826360/2020 

A/CastillaLaMancha/790/2023 Feb

A/Germany/14140/2023 Feb

A/Hessen/6/2023 Feb

A/Norway/02140/2023 Feb

A/Netherlands/10522/2023 May

A/Madrid/1095/2023 Mar

A/Ceuta/806/2023 Feb

A/England/230960081/2023 Feb

A/Guizhou-Liuzhite/326/2022 -------------------------------------------------------------------------- 1a.1 

A/Norway/03142/2023 Feb

A/Denmark/992/2023 Mar

A/Moscow oblast/CRIE/633/2023 Mar

A/Slovenia/657/2023 Mar

A/Norway/24873/2021

A/Netherlands/00993/2023 Feb

A/Sydney/732/2022

A/Norway/29511/2021 ------------------------------------------------------------------------  2

A/France/PAC-HCL023029022901/2023 Feb

A/Skovde/1/2023 Mar

A/Tasmania/16/2023 Mar

A/Luga/RII-11393S/2023 Feb

A/Ireland/9047/2023 Feb

A/Singapore/EN0202/2023 Mar

A/Brandenburg/15/2022 Egg

A/Slovakia/23-2128/2023 Feb

A/Bosnia and Herzegovina/167/2023 Feb

A/Georgia/27/2023 Feb

A/Halmstad/2/2023 Feb

A/Maryland/02/2021 -------------------------------- 2a.1a

A/Sundsvall/2/2023 Feb

A/Victoria/5290/2022

A/Denmark/485/2023 Feb

A/Singapore/GP12876/2022

A/Estonia/173578/2023 Feb

A/Netherlands/00951/2023 Feb

A/Ukraine/GIHSN-HCL023083084101/2023 Feb

A/Slovakia/23-2042/2023 Feb

A/Kansas/01/2023 Feb

A/Catalonia/NSAV198271299/2023 Apr

A/Norway/03872/2023 Mar

A/Massachusetts/18/2022

A/Gavle/3/2023 Feb

A/Netherlands/10269/2023 Feb

A/Denmark/1455/2023 May

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

A/Florida/57/2022

A/England/231120289/2023 Mar

A/Slovakia/23-2127/2023 Feb

A/Netherlands/01087/2023 Mar

A/England/230600145/2023 Feb

A/Denmark/1195/2023 Apr

A/Trollhattan/4/2023 Mar

A/Puerto Rico/31/2022

A/Denmark/1350/2023 Apr

A/Bosnia and Herzegovina/181/2023 Feb

A/Luga/RII-11412S/2023 Feb

A/Catalonia/NSVH161512067/2022

A/Italy/14144/2023 Feb

A/Solna/1/2023 Mar

A/Saint-Peresburg/RII-11327S/2023 Feb

A/England/230580331/2023 Feb

A/France/ARA-HCL023021214201/2023 Feb

A/Honduras/2675/2023 May

A/Romania/1180/2023 Feb

A/Lisboa/8/2023 Feb

A/France/ARA-HCL023026354501/2023 Feb

A/Ireland/9045/2023 Feb

A/Poland/205/2023 Feb

A/Khanty-Mansiysk/RII-MH133417S/2023 Feb

A/Switzerland/20498/2023 Mar

A/Yamagata/92/2023 May

A/Saint-Petersburg/RII-14137S/2023 Mar

A/Utsunomiya/15/2023 Apr

A/Denmark/1363/2023 Apr

A/Netherlands/01209/2023 Mar

A/Slovenia/9318/2022

A/France/ARA-HCL023036219601/2023 Feb

A/Romania/545929/2023 Feb

A/California/43/2023 Mar

A/Uppsala/1/2023 May

A/Thailand/8/2022

A/California/123/2022

A/Slovakia/3943/2023 Mar

A/CastillaLaMancha/585/2023 Feb

A/Netherlands/10368/2023 Feb

A/Velikiy Novgorod/RII-MH132654S/2023 Feb

A/Norway/03093/2023 Feb

A/Birobidzhan/4/2023 Mar

A/Khanty-Mansiysk/RII-MH133419S/2023 Feb

A/Denmark/617/2023 Feb

A/Denmark/769/2023 Mar

A/Berlin/3/2023 Feb

A/Lisboa/7/2023 Feb

A/Ireland/16381/2023 Feb

A/Germany/14189/2023 Mar

A/Romania/547627/2023 Mar

A/Norway/06298/2023 Apr

A/Romania/807/2023 Feb

A/France/ARA-HCL023062300601/2023 Apr

A/Netherlands/01142/2023 Mar

A/Cantabria/1225/2023 Feb

A/Norway/03058/2023 Feb

A/Michigan/41/2022

A/Sundsvall/3/2023 Feb

A/Netherlands/00983/2023 Feb

A/Karlstad/2/2023 Feb

A/Catalonia/NSVH170119328/2023 Feb

A/France/ARA-HCL023034989801/2023 Feb

A/Norway/2003/2023 Feb

A/Estonia/173645/2023 Mar

A/Catalonia/NSVH172304934/2022

A/Ireland/9830/2023 Feb

A/Netherlands/10450/2023 Mar

A/Sichuan-Qingyang/1254/2023

A/Slovakia/23-2005/2023 Feb

A/Bulgaria/1427/2023 Feb

A/Romania/548413/2023 Mar

A/Catalonia/NSVH111500761/2023 Feb

A/Ukraine/GIHSN-HCL023083082101/2023 Feb

A/Saint-Petersburg/RII-13610S/2023 Mar

A/Centre/03353/2023 Feb

A/Stockholm/5/2021 

A/Denmark/1161/2023 Apr

A/North Dakota/26/2023 Mar

A/Karlskrona/3/2023 Mar

A/California/122/2022

A/Wakayama/61/2023 Feb

A/Pennsylvania/31/2023 Feb

A/Czech Republic/1494/2023 Mar

A/Switzerland/95050/2023 Feb

A/Norway/04940/2023 Mar

A/Poland/181/2023 Apr

A/Czech Republic/919/2023 Feb

A/Lille/50053/2022

A/South Australia/389/2022

A/Georgia/02/2022

A/Albania/290243/2022

A/Switzerland/11159/2023 Mar

A/Singapore/KK0265/2023 Feb

A/Netherlands/10274/2023 Feb

A/Lisboa/11/2023 Feb

A/Ireland/8169/2023 Feb

A/Estonia/173616/2023 Mar

A/Slovenia/9216/2022

A/Catalonia/NSVH171605044/2023 Jun

A/England/231220151/2023 Mar

A/Denmark/1343/2023 Apr

A/Michigan/UOM10049948405/2023 Feb

A/Sichuan-Gaoxin/1144/2023

A/Minnesota/41/2022

A/Baden-Wuerttemberg/14/2023 Feb

A/Michigan/83/2022

A/Barry/2838/2023 Feb

A/Darwin/6/2021 

A/France/ARA-HCL023030675501/2023 Feb

A/Moscow oblast/CRIE/635/2023 Mar

A/Czech Republic/594/2023 Mar

A/South Africa/R04387/2023 May

A/Lisboa/10/2023 Feb

A/Norway/03385/2023 Mar

A/France/ARA-HCL023043122001/2023 Mar

A/France/ARA-HCL023027743201/2023 Feb

A/Czech Republic/1445/2023 Mar

A/Florida/50/2022

A/Austria/MUW1588989/2023 Feb

A/Netherlands/01314/2023 Mar

A/Switzerland/87207/2023 Mar

A/Vermont/12/2023 Feb

A/Barry/7358/2023 Feb

A/Sweden/15/2023 Mar

A/Denmark/1147/2023 Apr

A/England/230920001/2023 Feb

A/England/230900358/2023 Feb

A/Sedbury/2992/2023 Feb

A/Darwin/2472/2022

A/Luga/RII-11398S/2023 Feb

A/Switzerland/85635/2023 Feb

A/Thuringen/10/2022

A/Romania/871/2023 Feb

A/Sweden/14/2023 Mar

A/Estonia/173253/2023 Feb

A/Darwin/9/2021 

A/Stockholm/4/2023 Apr

A/CastillaLaMancha/1565/2023 Feb

A/Baden-Wurttemberg/14/2023 Feb

A/Germany/14188/2023 Mar

A/Baleares/1627/2023 May

A/Norway/3821/2023 Mar

A/Gavle/4/2023 Mar

A/England/230920131/2023 Feb

A/Velikiy Novgorod/RII-MH132636S/2023 Feb

A/Cambodia/925256/2020

A/Serbia/934/2023 Feb

A/Slovenia/526/2023 Feb

A/Estonia/KL283/2023 Feb

A/Norway/03055/2023 Feb

A/Lipetsk/CRIE/670/2023 May

A/Ireland/21983/2023 Apr

A/Aragon/894/2023 Feb

A/Bhutan/0007/2023 Mar

A/Romania/94/2023 Feb

A/Andalucia/PMC-00001/2023 Feb

A/Ireland/11588/2023 Feb

A/Lisboa/9/2023 Feb

A/Norway/03047/2023 Feb

A/Netherlands/10192/2023 Feb

A/Kalmar/3/2023 Mar

A/Catalonia/NSVH102019128/2023 Feb

A/Eskilstuna/4/2023 Feb

A/Pennsylvania/35/2023 Feb

A/New York/66/2022

A/Michigan/60/2022

A/California/45/2023

A/Stockholm/5/2023 May

A/Albania/290270/2022

A/Alaska/01/2021

A/Netherlands/10464/2023 Mar

A/Estonia/173741/2023 Mar

A/Slovenia/8720/2022

A/Germany/14185/2023 Mar

A/Switzerland/32862/2023 Feb

A/Vaxjo/2/2023 Feb

A/France/ARA-HCL023020201501/2023 Feb

A/Denmark/897/2023 Mar

S262N

T135K
(-CHO), 
S145N

N489T

Y159N, t160i (-CHO), L164Q, N171K, 
S186N, D190N, P198S

E50K, I140K, I223V

I242M

T167S

E50K

V347M

I140K, 
R299K

T135A
(-CHO)

D104G, K276R

F195Y T10M (-CHO), A212T, 
K278R

F79V, 
I140K, 
N186D

F195Y

D186N, 
D225G

D225G

S145N

R33Q

D101E

N122D
(-CHO)

A93T

F195Y

H156S

G62E

D225G, 
Q501H

P4L

D53N, N96S, I192F, N378S

R269K

K541R

I140M

S91N

D53G

K50I, L531V

K207Q

N186D

2a.3a.1

2a.3b

2a.3

2a.1b

2a.1

2a

2b

1a

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

Vaccine viruses
Reference viruses
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Summary of the antigenic properties of H3N2 viruses circulating in the
reporting period
Since February, the H3N2 viruses that have been phenotypically characterized have been well‑recognized by
ferret antisera raised against representative viruses within their genetic group. Some heterogeneity in recog‑
nition and reduction in cross‑reactivity has been observed among the different co‑circulating genetic groups.

A/H3N2: HI reagents and references

Virus Genetic group Virus passage Ferret ID

A/Cambodia/925256/2020 1a SIAT5 F03/21
A/Cambodia/e0826360/2020 1a E5/E2 F10/21
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 3C.2a1b.2a.2 SIAT1/MDCK1/SIAT2 F24/22
A/Lille/50053/2022 2a.1 MDCK1/SIAT3 F02/23
A/Catalonia/NSVH161512067/2022 3C.2a1b.2a.2 SIAT1/SIAT3 F41/22
A/Albania/289813/2022 2a.3a.1 E3(Am1AI2) F19/23

A/H3N2: MN reagents and references

Virus Genetic group Virus passage Ferret ID

A/Thuringen/10/2022 2b P1/S3 10‑3 F36/22
A/Stockholm/5/2021 2a S0/S4 10‑3 F15/22
A/Darwin/9/2021 2a E3/E4 F05/22
A/Slovenia/8720/2022 2a.1 S1/MDCK1/S1 10‑3 F24/22
A/Catalonia/NSVH161512067/2022 2a.1b S1/S3 F41/22
A/Albania/289813/2022 2a.3a.1 MDCK1 F21/23
A/Albania/289813/2022 2a.3a.1 E4 F19/23
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Influenza B

Genetic analyses: B/Victoria
Clade V1A.3a.2 viruses predominated since 1st February 2023 in geographic regions where B/Victoria‑lineage
viruses were detected.
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 February onwards, manually curated and then downsampled using Treemer to retain a
representative tree topology of 250 sequences from the European region. References and CVVs are marked as
Cell or Egg.

17



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

0.003

B/Luxembourg/LNS7887007/2023 Feb

B/Moldova/2030963/2023 Mar

B/Slovakia/23-2276/2023 Feb

B/Lisboa/38/2023 Mar

B/Zhejiang-Xiacheng/11085/2021

B/Switzerland/64703/2023 Feb

B/Paraiba/010853-IEC/2023 Apr

B/Thueringen/18/2023 Mar

B/Slovakia/3519/2023 Mar

B/Netherlands/01216/2023 Mar

B/Slovakia/23-2216/2023 Feb

B/Norway/06273/2023 Apr

B/Romania/151BF/2023 Mar

B/Romania/722/2023 Feb

B/France/ARA-HCL023022508001/2023 Feb

B/Odesa/1947/2023 Apr

B/Netherlands/11267/2022

B/Bulgaria/1929/2023 Apr

B/Odesa/1937/2023 Mar

B/Switzerland/53639/2023 Mar

B/Ukraine/GIHSN-HCL023082931001/2023 Mar

B/Poland/189/2023 Mar

B/Slovenia/853/2023 Mar

B/Pays_de_Loire/04918/2023 Feb

B/Turkey/GIHSN_Ankara/14020_31/2023 Feb

B/France/IDF-HCL023042271601/2023 Mar

B/Denmark/1796/2023 Apr

B/Ireland/23071/2023 Apr

B/Norway/03239/2023 Feb

B/Poland/101/2023 Mar

B/Moldova/2030521/2023 Mar

B/Lisboa/49/2023 Apr

B/Bari/53/2023 Mar

B/Estonia/173928/2023 Mar

B/Switzerland/43256/2023 Mar

B/Saint-Petersburg/RII-95/2023 Feb

B/Bulgaria/1860/2023 Mar

B/Navarra/1266/2023 Mar

B/Saint-Petersburg/RII-11124S/2023 Feb

B/England/230940202/2023 Feb

B/Ireland/13684/2023 Feb

B/Bulgaria/1808/2023 Mar

B/Catalonia/NSAV198269264/2023 Mar

B/Switzerland/213/2023 Mar

B/Netherlands/10242/2023 Feb

B/France/ARA-HCL023042794901/2023 Mar

B/Orebro/17/2023 Mar

B/Denmark/835/2023 Feb

B/Norway/04101/2023 Mar

B/Rheinland-Pfalz/22/2023 Mar

B/Bulgaria/1830/2023 Mar

B/Catalonia/NSVH172306750/2023 Feb

B/Austria/MUW1591015/2023 Feb

B/Ireland/15857/2023 Mar

B/Victoria/20/2023 Feb

B/Kyiv/2021/2023 Jun

B/Netherlands/10470/2023 Mar

B/Poland/125/2023 Mar

B/Bremen/12/2023 Mar

B/Bulgaria/1734/2023 Mar

B/BosniaAndHerzegovina/256/2023 Apr

B/Slovakia/23-2794/2023 Feb

B/Catalonia/NSVH102039341/2023 Mar

B/Denmark/1209/2023 Mar

B/Ireland/17177/2023 Mar

B/Poland/182/2023 Apr

B/Switzerland/24464/2023 Apr

B/Poland/105/2023 Mar

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

B/England/230680231/2023 Feb

B/Estonia/173495/2023 Feb

B/Italy/14158/2023 Feb

B/Norway/07063/2023 May

B/BosniaAndHerzegovina/210/2023 Mar

B/Switzerland/55100/2023 Apr

B/Netherlands/10240/2023 Feb

B/Slovenia/743/2023 Mar

B/Pays_de_Loire/12245/2023 Apr

B/Ukraine/GIHSN-HCL023083009601/2023 Feb

B/Colorado/05/2022

B/Slovakia/23-3166/2023 Mar

B/Catalonia/NSVH102050335/2023 Mar

B/Pakistan/GIHSN/ICT/1091/2023 Feb

B/Slovenia/979/2023 Mar

B/Delaware/08/2023 May

B/Netherlands/10238/2023 Feb

B/Bolzano/14/2023 Feb

B/Odesa/1930/2023 Mar

B/France/ARA-HCL023048897501/2023 Mar

B/England/9/2023 Mar

B/Saint-Petersburg/RII-63/2023 Feb

B/Netherlands/10400/2023 Feb

B/Denmark/1733/2023 Apr

B/Lisboa/40/2023 Mar

B/Moldova/2030616/2023 Mar

B/Switzerland/97262/2023 Feb

B/Ukraine/GIHSN-HCL023082901001/2023 Apr

B/Slovakia/23-2587/2023 Feb

B/Saint-Petersburg/RII-10927S/2023 Feb

B/Bulgaria/1643/2023 Feb

B/Estonia/174175/2023 Apr

B/Iowa/26/2023 Jun

B/Kalmar/1/2023 Feb

B/Switzerland/51774/2023 Feb

B/Romania/965/2023 Feb

B/Moscow/CRIE/602/2023 Feb

B/Norway/03147/2023 Feb

B/Baden-Wuerttemberg/34/2023 May

B/Ireland/18976/2023 Mar

B/Romania/1273/2023 Mar

B/Estonia/173722/2023 Mar

B/Norway/05217/2023 Mar

B/Bretagne/06816/2023 Mar

B/Catalonia/NSVH199824601/2023 Feb

B/Orebro/9/2023 Feb

B/Moldova/2027197/2023 Feb

B/Orebro/6/2023 Feb

B/BosniaAndHerzegovina/261/2023 Apr

B/Catalonia/NSJO531003720/2023 Mar

B/Romania/547900/2023 Mar

B/Romania/1319/2023 Mar

B/Bolzano/27/2023 Feb

B/Norway/07635/2023 Jun

B/Connecticut/01/2021

B/Orebro/5/2023 Feb

B/Ireland/19288/2023 Mar

B/Poland/158/2023 Mar

B/Slovenia/778/2023 Mar

B/Berlin/18/2023 Feb

B/France/OCC-HCL023048316601/2023 Mar

B/Ireland/23609/2023 Mar

B/Bolzano/17/2023 Feb

B/Norway/07366/2023 May

B/Switzerland/528/2023 Mar

B/Manitoba/RV00468/2023 May

B/Slovenia/500/2023 Feb

B/Bari/50/2023 Feb

B/Aragon/837/2023 Feb

B/Catalonia/3514402NS/2023

B/Moldova/2031302/2023 Apr

B/France/ARA-HCL023022129701/2023 Feb

B/Luxembourg/LNS0877795/2023 Feb

B/Bulgaria/1485/2023 Feb

B/Denmark/1739/2023 Apr

B/Ferndale/6959/2023 May

B/Bulgaria/1756/2023 Mar

B/Avila/4870/2023 Apr

B/Denmark/723/2023 Feb

B/Norway/03042/2023 Feb

B/Estonia/174160/2023 Apr

B/Slovakia/23-2277/2023 Feb

B/Moldova/2030885/2023 Mar

B/Lisboa/44/2023 Mar

B/Shaanxi-Baota/1278/2022

B/England/230660218/2023 Feb

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

B/Netherlands/00789/2023 Feb

B/Zhejiang-Nanhu/1854/2021

B/Luxembourg/LNS8882402/2023 Feb

B/Estonia/173794/2023 Feb

B/Saint-Petersburg/RII-11039S/2023 Feb

B/Lisboa/54/2023 Mar

B/Denmark/648/2023 Feb

B/Poland/100/2023 Mar

B/Orebro/20/2023 Mar

B/Estonia/173850/2023 Mar

B/Armenia/600/2023 Feb

B/England/231920343/2023 May

B/Lisboa/6/2023 Feb

B/Slovakia/3598/2023 Mar

B/Lisboa/47/2023 Mar

B/Bretagne/04315/2023 Feb

B/Norway/03372/2023 Feb

B/Ireland/18570/2023 Mar

B/Netherlands/10434/2023 Mar

B/Romania/549912/2023 Apr

B/Poland/167/2023 Mar

B/Hessen/45/2023 Mar

B/Hessen/20/2023 Mar

B/Moldova/2030891/2023 Mar

B/Romania/976/2023 Feb

B/Slovenia/924/2023 Mar

B/Bolzano/25/2023 Mar

B/Astrakhan/CRIE/624/2023 Feb

B/Catalonia/NSVH199824664/2023 Feb

B/Austria/1359417/2021_Egg [G141R]

B/Romania/1404/2023 Mar

B/England/230840206/2023 Feb

B/Poland/96/2023 Apr

B/Moldova/2030620/2023 Mar

B/Romania/157BF/2023 Mar

B/Bulgaria/1646/2023 Feb

B/Bari/51/2023 Mar

B/Ukraine/GIHSN-HCL023083006501/2023 Feb

B/Netherlands/10894/2022

B/Slovenia/726/2023 Mar

B/Armenia/624/2023 Feb

B/Estonia/KL492/2023 Apr

B/Bayern/6/2023 Feb

B/Netherlands/10282/2023 Feb

B/Bulgaria/1896/2023 Mar

B/Netherlands/10469/2023 Mar

B/Lisboa/13/2023 Feb

B/Llanelli/0740/2023 Feb

B/Bolzano/23/2023 Feb

B/Austria/1359417/2021 Cell

B/Stockholm/3/2022

B/Khabarovsk/290/2023 Feb

B/Slovakia/4128/2023 Apr

B/Estonia/173587/2023 Feb

B/England/230660228/2023 Feb

B/Slovenia/1052/2023 Apr

B/Lisboa/45/2023 Mar

B/Vologda/CRIE/674/2023 May

B/California/12/2023 Mar

B/Washington/02/2019

B/Luxembourg/LNS4748831/2023 Feb

B/Catalonia/2279261NS/2023

B/Poland/161/2023 Mar

B/Ireland/21113/2023 Mar

B/Moldova/2030527/2023 Mar

B/Denmark/1764/2023 Apr

B/Georgia/25/2023 May

B/Armenia/622/2023 Feb

B/Switzerland/20084/2023 Mar

B/Serbia/2308/2023 Mar

B/Austria/1359417/2021 Egg [G141]

B/Slovenia/758/2023 Mar

B/Nordrhein-Westfalen/54/2023 Apr

B/Estonia/174044/2023 Apr

B/Sundsvall/3/2023 Mar

B/BosniaAndHerzegovina/241/2023 Mar

B/Iowa/14/2023 Mar

B/Falun/2/2023 Feb

B/Denmark/1848/2023 May

B/Moldova/2031294/2023 Apr

B/Luxembourg/LNS2327847/2023 Feb

B/Ukraine/GIHSN-HCL023082927201/2023 Mar

B/Victoria/32/2023 Mar

B/Austria/MUW1590713/2023 Feb

B/Sweden/10/2023 Mar

B/England/230820032/2023 Feb

B/Slovenia/11466/2022

B/Lisboa/52/2023 Mar

B/Niedersachsen/3/2023 Feb

B/Chiang_Rai/P847/2023 Feb

B/Kamchatka/320-13V/2023 Mar

B/Luxembourg/LNS6644907/2023 Feb

B/Denmark/1845/2023 May

B/Slovenia/732/2023 Mar

H122Q

T182A, 
D197E, 
T221A

G141R

V379I

K136E, 
del(162-164)

V117I, D129N

V87A

E128K

E183K

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

V87I, 
T121N

E183K

E128K

D197E

A66S

D129N

E183K

E128G

K75E, E128K, T155A, G184R, G230N

H122R

T127I

E198G

E183K

V117I, 
A154T, 
K326R

E128K, 
A154E, 
S208P

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

V379I

D129G

N123K

R80G, E184K R498K

T73I

V1A.3a.2

V1A.3

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

Vaccine viruses
Reference viruses
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Summary of the antigenic properties of B/Victoria lineage viruses circu‑
lating in the reporting period
Since February, the B/Victoria lineage viruses that have been phenotypically characterized have been well‑
recognized by ferret antisera raised against representative V1A.3a.2 viruses.

B/Victoria: Reagents and references

Virus Genetic group Virus passage Ferret ID

B/Brisbane/60/2008 V1A E4/E4 sheep pool
B/Washington/02/2019 V1A.3 E3/E3 F20/20
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, 7 259 viruses detected over the course of the 2022‑2023 season (weeks 40/2022‑30/2023) were geneti‑
cally characterized:
•Of2740A/H1N1viruses, all but fivebelonged toclade6B.1A.5a.2with721 representedbyA/Norway/25089/2022
(5a.2a.1), 918 by A/Sydney/5/2021 (5a.2a) and 44 by A/Victoria/2570/2019 (5a.2), while 1 052 were allocated
to the ‘Subgroup Not Listed’ category. Five were clade 6B.1A.5a.1 viruses represented by A/Guangdong‑
Maonan/SWL1536/2019.
• Of 2 932 A/H3N2 viruses, 2 803 belonged to the ‘Bangladesh‑like’ clade (3C.2a1b.2a.2) with 1 704 repre‑
sented by A/Bangladesh/4005/2020 (2), 213 represented by A/Darwin/9/2021 (2a) and 886 represented by
A/Slovenia/8720/2022 (2a.1). Three viruses carried HA genes belonging to clade 3C.2a1b.1a represented by
A/Denmark/3264/2019. A total of 126 viruses were allocated to the ‘Subgroup Not Listed’ category.
• Of 1 587 B/Victoria‑lineage viruses, 1 266 were clade V1A.3a.2 represented by B/Austria/1359417/2021. The
remaining 321 viruses were allocated to the ‘Subgroup Not Listed’ category.

Susceptibility to antivirals
Up to week 30/2023, 2 690 viruses were assessed for susceptibility to neuraminidase (NA) inhibitors (NAIs): 1
030 A/H3N2, 832 A/H1N1 and 352 B viruses were assessed genotypically, and 261 A/H3N2, 166 A/H1N1 and 48
B viruses were assessed phenotypically. Genotypically, two A/H1N1 viruses were found to carry the NA H275Y
marker, indicative of highly reduced inhibition (HRI) by NAIs oseltamivir and peramivir, and phenotypically no
viruses with reduced inhibition (RI) were identified. Susceptibility to the PA inhibitor baloxavir marboxil (BXM)
was assessed genotypically for 2 067 viruses: 1 150 A/H3N2, 561 A/H1N1 and 356 B viruses. No markers of
reduced susceptibility to BXMwere detected.
Betweenweeks 21 and 30/2023, three viruses were assessed for susceptibility to neuraminidase inhibitors and
to baloxavirmarboxil. Phenotypically and/or genotypically, nomarkers associatedwith reduced susceptibility
were identified.
At the WIC, 1 124 influenza viruses detected within the WHO EURO Region during the 2022‑2023 sea‑
son were assessed phenotypically against oseltamivir and zanamivir: 360 A/H1N1, 527 A/H3N2 and 237
B/Victoria‑lineage. All viruses showed Normal Inhibition (NI) by both NAIs, except for three A/H1N1 viruses:
A/Salamanca/637/2022, A/Israel/R10810/2022 and A/Netherlands/10294/2023 showed HRI by oseltamivir and
carried the NA H275Y amino acid substitution.
Genotypic assessment of 958 H1N1‑, 1181 H3N2‑ and 699 B/Victoria‑associated NA gene sequences deposited
in GISAID for viruses with collection dates between week 40/2022 and 35/2023 did not find any marker
associated with reduced susceptibility to NAIs.
For 2 105 viruses where PA gene sequencing was successful, nomarkers associated with reduced inhibition by
BXMwere identified.
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WHO Collaborating Centre reports
A description of results generated by the London WHO Collaborating Centre at the WIC and used at the Febru‑
ary 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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