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Global influenza activity

Microreact: Influenza by type/subtype

MicroReact map for influenza viruses with collection dates from 1st February 2023 onwards as deposited in
GISAID, coloured by Type/subtype and downloaded on 15th September 2023. Geographic markers scaled to
detection proportions. Full length HA.
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Regional influenza activity

Genetic diversity by Type/Lineage and group

Genetic diversity of global samples

1a.1(A/H3N2)

2a (A / H3N2)
Za1(A/H3N2)
2a.1b {A / H3N2)
2a3(A/H3N2)
2a.3a(A/ H3N2)
7a3a.1(A/H3N2)
2a.3b{A/ H3N2)
b (A / H3N2)

clade

0 1000 2000

number of samples

3000 4000 5000

Genetic diversity of samples by region (Africa)

2a.1b (A /H3N2)
2a3 (A/H3N2)
2a.3a (A / H3N2)
2a.3a.1 (A /H3N2)
2b (A /H3N2)

0 1000 2000

number of samples

3000 4000

5000

6000

6000

[ ArHIN

AH3N2

[ B/ victoria

[ ArHiNt

AH3N2

[ B/ victoria



Genetic diversity of samples by region (Eastern Mediterranean)
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Genetic diversity of samples by region (Europe)
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Genetic diversity of samples by region (Western Pacific)
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Table of shipments to the WIC

country #samplesreceived A B BV Hilpdm

Algeria 9 2 2
Argentina 28 1 27
Armenia 20 6 13
Belgium 149 1 1 61 3
Bosnia and Herzegovina 19 7 4
Bulgaria 61 18 32
Cameroon 17 3 2 6
Cyprus 61 8 19
Egypt 25 4 1 9
Estonia 197 66 49
France 88 30 30
Germany 58 22 18
Ghana 40 35
Greece 29 1 3 5
Hong Kong 45 5 20
Hungary 19 1 6 8
Ireland 40 20 10
Italy 26 13 7
Kosovo 60 10 5 15 29
Kyrgyzstan 36 16 18
Latvia 20 3 7
Macedonia 22 1 8
Madagascar 42 4 26 12
Mauritius 100 2 15 69
Moldova 20 14 3
Morocco 39 19 14
Netherlands 72 24 14
Norway 32 11 9
Oman 26 3 22
Palestinian Territory 40 1 12 25
Poland 112 25 70 7
Portugal 40 17 21
Romania 37 28 8
Saudi Arabia 29 17 8
Senegal 16 3 1 11
Serbia 37 7 10 12
Slovakia 30 22 3
Slovenia 118 3 59 44
South Africa 54 2

South Sudan 23

Spain 168 12 59 33
Sweden 54 23 19
Switzerland 30 13 8
Tajikistan 47 7 18 22
Tunisia 95 3 52 26
Ukraine 39 1 5 11 20
United Kingdom 61 7 23 17
TOTALS 2430 17 90 854 786
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Epidemiology

Summary of influenza activity in the WHO European Region, October 2022 - August 2023

Distribution of viruses

Between weeks 40/2022 and 32/2023, a total of 292,998 influenza detections from sentinel and non-sentinel
primary care sources were reported to the European Surveillance System (TESSy) from countries and areas
in the Region (Table E1). This is compared to 136,661 detections for the same period in 2021-2022 (Table
E1), representing a 114% increase, or over a doubling in detections. However, this increase occurred in the
context of a 6% decrease in the number of specimens tested in 2022-2023 compared to 2021-2022 (2,659,846
and 2,825,837 specimens, respectively) (Table E1).

Table E1. 2022-2023 Influenza Season in the WHO European Region: weeks 40/2022-32/2023

Cumulative number of detections Cumulative number of detections

for weeks 40/2022-32/2023 for weeks 40/2020-32/2021
Virus type/subtypellineage

S Norseninel g S Norsenunel g
Influenza A 19,616 197,656 217,272 74.2 6,545 127,405 133,950 98
A(H1N1)pdm09 5,803 31,902 37,705 51.3 401 2,767 3,168 8.9
A(H3N2) 10,101 25,633 35,734 48.7 4,997 27,243 32,240 911
A not subtyped 3,712 140,121 143,833 1,147 97,395 98,542
Influenza B 8,686 67,040 75,726 25.8 126 2,585 2,711 2
Victoria lineage 2,664 5,564 8,228 100 32 133 165 98.8
‘Yamagata lineage 0 0 0 0 0 2 2 12
Lineage not ascribed 6,022 61,476 67,498 94 2,450 2,544
Total detections 28,302 264,696 292,998 6,671 129,990 136,661
Total tested 144,663 2,515,183 2,659,846 62,689 2,763,148 2,825,837

* Percentages are shown for total detections (types A & B [in bold type], and for viruses ascribed to influenza A subtype and influenza B lineage). Ratios are given for type A:B [in bold typel, A(H3N2):A(H1N1)pdmo09
and Victoria:Yamagata lineages.

Combined reports of sentinel and non-sentinel data for influenza virus detections in the Region showed that
most viruses detected were type A (74% compared to 26% type B) (Table E1). This was generally consistent
across the Region with all subregions detecting at least 73% type A, except for central Asia where there was a
higher proportion of type B viruses (60%) (Table E2-A). Combined reports of sentinel and non-sentinel data
for influenza type A viruses showed nearly equal proportion of the two subtypes: 51% were A(H1N1)pdm09
viruses and 49% were A(H3N2) viruses (Table E1). This was consistent with the observed distributions in
northern Europe and west Asia. However, in central Asia and eastern Europe influenza A(H1N1)pdm09
viruses dominated (95% for central Asia and 89% for eastern Europe) and in south-west Europe and western
Europe influenza A(H3N2) viruses dominated (66% for south-west Europe and 77% for western Europe)
(Table E2-A). Of 8,228 type B viruses ascribed to a lineage, all were B/Victoria and no B/Yamagata lineage
viruses were detected. The B/Yamagata viruses sporadically detected and reported by different countries
have been further investigated and were proven to be LAIV related detections. When the analysis was
restricted to sentinel data only for weeks 40/2022 to 32/2023, the regional distribution of influenza virus
type was similar: of 28,302 specimens testing positive for influenza, the majority were type A (69%). Of
type A viruses, the majority were A(H3N2) subtype (64%) and of the type B viruses ascribed to a lineage,
all were B/Victoria (Table E2-B). This was consistent with the distribution observed in south-west Europe
and western Europe (68% and 85% influenza A(H3N2) viruses, respectively). In central Asia, influenza
A(HIN1)pdm09 viruses dominated (93%) and similar proportions of influenza subtypes were observed in
eastern Europe, northern Europe and west Asia. All subregions reported at least 21% type B viruses: central
Asia (48%), south-west Europe (34%), western Europe (33%), eastern Europe (30%), west Asia (25%) and
northern Europe (21%). Of the total sentinel detections, 9,954 (35%) were from south-west Europe and 5,823
(21%) were from western-Europe (Table E2-B).
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Table E2. Distribution of Influenza Detections in the WHO European Region, weeks 40/2022-
32/20232

Laberatory confirmed influgnza from sentinel and non-sentinel sources by type and subtypelineage

Subregions

’ Cenval Asla
Eas1arn Eurape
Hartern Eurape

i Souih West Curcpe
WAEIIN ABIA
I8

Titail Il inen Total Iilluenes & Tostaal Bfluenizn B
Dhartusctiome {ir=02, ) Dhsterctions (n=73,434 Desbisciiasis [v=H,22H)

| REee | BN E) B srviciona b z2s (100w
B & 75726 (25.0%) B Haz: 25,734 (48.7%) B arvamagats: 0 (0%)

A. Laboratory confirmed influenza from sentinel and non-sentinel sources by geographic
sub-region and influenza type and subtype/lineage

South Western Eastern Northern West Central WHO
Influenza type West E E E Asi Asi European

Europe urope urope urope ia ia Region

36,756 62,566 39,136 75,251 2,704 859 .
Sfiensa & (78%) (74%) (73%) (73%) @) @o%)  217272(74%)
Influenza A subtyped 17,715 12,581 18,916 21,342 2,283 602 73,439

5,970 2,870 16,867 10,174 1,251 573 .
A(H1N1)pdm09 (34%) (23%) (89%) (48%) B5%)  (95%) S 705(51%)

11,745 9,711 2,049 11,168 1,032 29 .
AH3NZ) (66%) (77%) (11%) (52%) @5%)  (5%) e Sty

10,230 21,758 14,158 27,456 822 1,302 .
Mifniones (22%) (26%) (27%) (27%) @3%)  (60%) | >726(26%)
Infuenza B linege 4 545 1,633 529 4,018 242 289 8,228
determined
B/Yamagata-lineage 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0(0%) 0(0%)  0(0%)

o 1,517 1,633 529 4,018 242 289 .

B/Victoria-ineage (15005 (100%) (100%) (100%) (100%)  (100%) ©:228(100%)
Total 46,986 84,324 53,204 102,707 3,526 2,161 292,998
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B. Laboratory confirmed influenza from sentinel sources by geographic sub-region and influenza
type and subtype/lineage

Infl & svm"tth Western Eastern Northern West Central :’E\’Ho
ntluenza type E es Europe Europe Europe Asia Asia uropean
urope Region
6,604 3,887 3,390 3,468 1,811 456
Influenza A (66%) (67%) (70%) (79%) (75%)  (52%) 19,616 (69%)
Influsnza A 5,438 3,768 1,681 3,106 1,635 276 15,004
subtyped
1,751 oy 992 o 799 257 i
A(H1N1)pdm09 2% 566 (15%) (ggo,) 1438 (46%) yoor  (oa0p) 5803 (36%)
3,687 3,202 689 1,668 836 19
A(H3N2) (68%) (85%) @1%) (54%) 51%)  (7%) 10,101 (64%)
3,350 1,936 1,450 oy 610 427 .
Influenza B i 3% %) M%) oo agy)  B686B1%)
'd"ﬂ“e".za Blineage 557 1,116 326 317 236 142 2664
etermined
B/Yamagata-lineage 0 (0%) 0(0%) 0(0%) 0 (0%) 0 (0%) 0 (0%) 0(0%)
L 527 1,116 326 317 236 142 .
BlVictoria-lineage 150, (100%)  (100%)  (100%) (100%)  (l00%) 2664 (100%)
Total 9,054 5,823 4,840 4,381 2,421 883 28,302

A dominant virus (sub)type (comprising at least 60% of influenza virus detections from sentinel sources)
could be assigned by 46 countries and areas within the Region, with six (Azerbaijan, Bosnia and Herzegovina,
Croatia, Iceland, Latvia and Turkmenistan) considered as having insufficient numbers of detections (ten
or fewer) for a robust dominance calculation. Thirty-eight countries and areas reported predominance of
influenza type A viruses, while three (Belarus, Kazakhstan and Uzbekistan), reported predominance of
influenza type B viruses and five (Luxembourg, Netherlands, Russian Federation, Slovakia and Kosovo )
reported co-dominance of type A and type B viruses (Figure E1). In Tajikistan dominance of type A without
a known subtype was observed, and 37 had dominance or co-dominance (between 41% and 59%) of influenza
A virus subtypes ascribed for the season: 16 reported A(H3N2) dominance, 15 reported A(HIN1)pdm09
dominance and six (Ireland, Poland, Republic of Moldova, Slovenia, Sweden and Switzerland) reported
co-dominance of A(HIN1)pdm09 and A(H3N2) viruses (Figure E1). Between weeks 20 and 32/2023, a total
of 2,165 influenza detections from sentinel and non-sentinel primary care sources were reported to TESSy, of
which, 1,224 (57%) were A viruses (80% were A(HIN1)pdm09 and 20% were A(H3N2)). All Influenza B
viruses assigned to a lineage (n=153) were B/Victoria.
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Figure E1. Influenza virus dominance3 in the WHO European Region by (sub)type and
Country, territory or area, 2022-2023 season

Dominant vinus type
(sentinel detections)

B -
B

=10 delections

3 Dominance of (sub)type is based on at least 60% of detections and co-dominance is based on between 41%
and 59% of detections. Calculations are only considered valid if at least 10 viruses were detected.

Timing and spread

Historically, a threshold of 10% of influenza-like illness (ILI) or acute respiratory infection (ARI) specimens
from sentinel primary care sites testing positive for influenza viruses for two consecutive weeks has been used
to indicate the start of the influenza season in the Region. During the 2022-2023 season (weeks 40,/2022
to 20/2023 representing the period in most seasons when influenza detections can be at or above the 10%
threshold), the initial increase in influenza activity above the 10% threshold in the Region occurred in
week 45/2022 (Figures E1-A and B). This was an earlier start of increased activity compared with recent
seasons (between weeks 46 to 49 for the 2016-2017 to 2021-2022 seasons; Figures E2-A/B). The proportion
of specimens testing positive for influenza on a weekly basis reached a peak for the season of 40% in week
51/2022, which is lower than peaks in most recent pre-pandemic seasons (between 53 and 60% in the 2016-2017
to 2019-2020 seasons, but higher than the 2021-2022 season. Following the peak, influenza activity initially
decreased at the Regional level until week 4/2023 when it reached 21% positivity, then increased again and
subsequently fluctuated around 25% positivity between weeks 6 and 11/2023 before decreasing below 10%
positivity in week 16/2023. In total, activity in which greater than or equal to 10% of sentinel specimens
tested positive for influenza lasted for 23 consecutive weeks, compared to an average of 20.8 weeks (range:
18-25 weeks) for the previous seasons (2016-2017 to 2019-2020), before falling below 10% in week 16/2023
(Figures E2-A/B). The proportion of subtyped influenza viruses that were A(H1N1)pdm09 increased over the
course of season and there was also an increase in numbers of influenza type B virus detections (Figure E2-B).
While a similar increase in influenza type B viruses was also observed later in the season with non-sentinel
source detection data, there were similar proportions of influenza A virus subtypes over the season with
these data (Figure E2-C). SARS-CoV-2 and Respiratory Syncytial Virus (RSV) co-circulated with influenza
between weeks 40/2022 and 20/2023. The SARS-CoV-2 test positivity from sentinel specimens peaked at
13% in week 12/2023 but did not go below 7% over this period. The RSV test positivity peaked at 17%
in week 47/2022 before returning to low levels (Figure E3). Based on weekly reporting of the intensity of
influenza activity by each of the countries and areas, there was no apparent geographical pattern to initial
sustained increases in activity across the Region (Figure E4). Over the season, a total of 49 countries and
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areas reported activity above their calculated baselines, with 41 having reported medium or higher activity in
some weeks. A total of nine countries reported very high intensity in some weeks (Austria, Finland, France,
Latvia, Lithuania, Luxembourg, Republic of Moldova, Russian Federation and Spain). (Note: this indicator
is typically based on ILI and/or ARI activity but at least one virus detection per week is required to meet
the definition for an intensity level above baseline. Not all countries, territories or areas reporting intensity
above baseline have reported detections) (Figure E4).
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Figure E2. Seasonal influenza activity in the WHO European Region: weeks 40/2022-32/2023
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Figure E3. Sentinel specimens testing positive for influenza, RSV and SARS-CoV-2 (bars) by week and
respective percentage positivity (lines), weeks 40/2022-20/2023
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Figure E4. Intensity of influenza activity and dominant virus (sub)type in the WHO European Region by
week and country, territory or area 2022-2023 season
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Greece -[SUN - |- |- |- |- 12 AL el L L) -
Lithuania -{ - - |- B8 B B B O O B S B B O - -
Bulgaria -|SMESISHSMSISISISIE - |- |- |- |- R - B - le]-[e]-{- |- - |- |- 1-0- - 0- - 0 |- - 0 |- - - -
Latvia -| -l s SO NESNEENE B [ [ I R A R O B B O
Romania | S - |- I8 -l - pE L L)
Estonia-|- |8l- |- |- |- |- - ol » (ORI - |- |- |- |- IR - (- (- --]-]-]--1-]- B
Finland -| --1- = -] -
Belarus | S| - - [ -1-1-1-1-]- -|-1-1- -1-1-
Republic of Moldova - -|-]- Iy HBE
Ukraine -| - A JH1 1) -
cyprus- |- {-|-|-[-]- L L L L B
Israel -| -] al-1-1-1-1-|-]- |-
Tiirkiye - - |13 s|s|z|s|s|s|ss|-|- |- - -
Georgia|- |- [- |- [= R (- (- - -0 - 0--1-1-1-1-0-1-1-1-1- 0- B
Armenia | 3 B BEB JHif s EEEEEBEBEEEEEEE B
Azerbaijan | = 38 B B
turkmenistan-{- [- [ [-[-[- [- |- - [- [- [ 0= - 000 L OO O 0O O DL L - - LT L - . v
Uzbekistan | - East
Kazakhstan -8 B B - == |AlAl- |- |- - - f-1-1-
Russian Federation -| - |- - DO - |- |- [-[--]-]-]-|-|-
Tajikistan - ESEBEBEBEEBEEEE B

*In accordance with United Nations Security Council Resolution 1244 (1999).
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Hospitalised cases

Between weeks 40/2022 and 20/2023, five countries and areas (Czech Republic, France, Ireland, Sweden and
United Kingdom (England)) reported a total of 7,319 laboratory-confirmed influenza cases from hospital
settings to TESSy. Only Czechia and Ireland reported cases from both intensive care units (ICUs) and
non-ICU hospital. Of these, 3,328 cases were admitted to ICUs in United Kingdom (England) (n=1,719,
52%), France (n= 957, 29%), Sweden (n= 358, 11%), Ireland (n= 151, 5%) and Czech Republic (n= 143,
4%). The remaining cases were reported from non-ICU hospital wards in Ireland (n= 3,817, 96%) and Czech
Republic (n= 174, 4%). Among the 3,328 cases admitted to ICUs, 2,870 (86%) were infected with type A
viruses (of those subtyped, 272 A(H3N2) and 262 A(HIN1)pdm09) and 458 (14%) with type B viruses (none
ascribed to a lineage). A total of 1,599 cases had a recorded age, falling within different age groups: 647 were
30-64 years (40%), 631 were 65 years or older (39%), 124 were 0-4 years (8%), 115 were 15-29 years (7%) and
82 were 05-14 years (5%) (Figure E5).
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A total of 27 countries, territories and areas (Albania, Armenia, Belarus, Belgium, Bosnia and Herzegov-
ina, Croatia, Georgia, Germany, Ireland, Kazakhstan, Kyrgyzstan, Lithuania, Malta, Montenegro, North
Macedonia, Republic of Moldova, Romania, Russian Federation, Serbia, Slovakia, Spain, Tajikistan, Tirkiye,
Turkmenistan, Ukraine, Uzbekistan and Kosovo ) with surveillance systems for severe acute respiratory
infection (SARI) reported a total of 103,101 cases between weeks 40/2022 and 32/2023. Data on age was
available for 101,370 of these patients. Overall, children aged 0-4 years accounted for the largest proportion
of cases (48%), followed by those aged 30-64 years (19%), those aged 5-14 years (15%), those aged 65 years
or older (11%) and those aged 15-29 years (7%). SARI cases were predominantly among children aged less
than 5 years in 15 countries (Armenia, Belgium, Croatia, Georgia, Germany, Kazakhstan, Kyrgyzstan, Malta,
Montenegro, North Macedonia, Republic of Moldova, Slovakia, Tajikistan, Turkmenistan and Uzbekistan).
Tirkiye had the largest proportion (46%) of reported cases predominantly among those aged 65 years or older
and 39% in those aged less than 5 years. Spain had the largest proportion (45%) in those aged 30-64 years
and 42% in those aged less than 5 years (Table E3). Of 78,904 SARI cases tested for influenza virus over the
period, 8% (n=6,006) were positive, ranging from 0% (Germany and Turkmenistan) to 59% (Lithuania), with
a median of 15%. The majority (n= 4,149, 69%) were infected with type A viruses and, of these 3,217 were
subtyped, 2,240 (70%) were A(HIN1)pdm09 and 977 (30%) were A(H3N2). A total of 1,857 infections by
influenza type B viruses were reported from 25 countries, territories and areas. Of the 422 viruses ascribed to
a lineage, all were B/Victoria.
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Table E3. Percentage distribution of severe acute respiratory infection (SARI) cases by age group and country,
territory or area, and influenza positives, 2022-2023 season

=,

Percentage (%) of total cases
Country, Total  Cases with | 04 514 1520 30-64 >=65 SARI :;'fe':‘:'t‘::ns
territory or area cases age data | years years years  years years specimens %)
Albania 1,975 1975 | 28 12 14 45 0 2971 415 (14%)
Armenia 3,499 3499 | 48 15 ) 16 13 2,633 500 (19%)
Belarus 1,759 1,737 18 7 8 34 33 656 7 (1%)
Belgium 708 636 | 58 1 3 28 0 1150 193 (17%)
E';f;’;z:":i:a 990 088 | 20 11 0 29 30 305 49 (16%)
Croatia 624 624 | 47 13 7 33 0 1156 50 (5%)
Georgia 5,768 5768 | 65 18 3 7 8 3011 291 (10%)
Germany 13,737 13737 | 51 1 5 33 0 32,001 0(0%)
Ireland 186 186 0 0 ) 91 0 669 70 (10%)
Kazakhstan 28,359 28355 | 56 20 10 11 4 4653 851 (18%)
Kyrgyzstan 6,841 6,841 79 9 2 6 3 3488 532 (15%)
Lithuania 1,601 0 . . . . . 562 332 (59%)
Malta 752 752 | 49 14 5 32 0 1441 127 (9%)
Montenegro 421 421 46 12 5 15 22 23 7132%) |
North Macedonia 1,292 1202 | 61 20 4 15 0 581 106 (18%)
m’;:‘:': of 6,554 6554 | 43 7 1 20 29 249 38 (15%)
Romania 279 279 | 33 9 5 53 0 527 220 (42%)
?:;:i;rt‘ion 3,180 3,180 31 18 21 17 13 2519 249 (10%)
Serbia 3,149 3,149 15 9 8 39 29 656 209 (32%)
Slovakia 65 65| 62 17 3 18 0 121 39(32%)
Spain 3,305 3305 | 42 10 4 45 0 8,456 729 (9%)
Tajikistan 80 80| 85 15 0 0 0 0 0(%)
Tarkiye 6,537 6537 | 39 15 0 0 46 4177 337 (8%)
Turkmenistan 2,725 2705 | 71 24 0 0 5 3100 9 (0%)
Ukraine 7,624 7,624 17 12 15 31 24 2416 490 (20%)
Uzbekistan 993 983 | 44 21 19 14 1 889 44 (5%)
Kosovo* 98 .| 28 29 12 32 0 196 37 (19%)
Total 103,101 101,370 ﬁﬁg 1('11‘512? 7;73; )7 1(3’91.,2; 1(: ﬁ:? 78,904 6,006 (8%)

Mortality data

Pooled analyses of all-cause excess and influenza-attributable mortality from 27 European countries or
sub-national regions participating in the EuroMOMO network (Austria, Belgium, Cyprus, Berlin (Germany),
Denmark, England (United Kingdom (UK)), Estonia, Finland, France, Germany, Greece, Hesse (Germany),
Hungary, Ireland, Israel, Italy, Luxemburg, Malta, the Netherlands, Northern Ireland (UK), Portugal, Scotland
(UK), Slovenia, Spain, Sweden, Switzerland and Wales (UK)) showed an overall substantially increased excess
all-cause mortality overall for the participating European countries during the 2022-2023 season which is now
declining. This excess mortality was driven by a substantial excess in 17 countries or sub-regions: Austria,
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Belgium, Denmark, France, Germany, Germany (Berlin), Germany (Hesse), Ireland, Italy, the Netherlands,
Portugal, Slovenia, Spain, Sweden, UK (England), UK (Northern Ireland) and UK (Scotland)). All age
groups experienced excess mortality with the 14 years and younger experiencing the smallest impact and the
65 years and older age group experiencing the largest impact. Please refer to the EuroMOMO website for a
cautionary note relating to interpretation of these data.

All references *In accordance with United Nations Security Council Resolution 1244 (1999).
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Influenza A H1N1

Genetic analyses: HIN1

Maximum likelihood phylogenetic trees: HIN1

Maximum likelihood 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 200 sequences and keep at least one representative from each country. Annotation of amino
acids substitutions performed with Treetime ancestral reconstruction. References and CVVs are marked as
Cell or Egg.
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Antigenic analyses: HIN1

Haemagglutination inhibition tables: H1N1

Table H1-1. Antigeni yses of i A(HIN1)pdmO09 viruses (2023-02-14)
Post-infection ferret antiserum
Viruses Other Collection Passaae AG-M A/G-M A/Ghana AlLvon A/Denmark IVR-215  AlSvdnev A/Svdnev A/Norwav ANorwav  AlNorwav/ AlCatalanial
information date historv SWL1536/19 SWL1536/19  1894/21 820/21 3280119 AVic/2570/19 521 5/21  25089/22 31694/22  31694/22 NSVH-2065/22
Passaae historv MDCK Eq K Eaa MDCK Eaa Eq
Ferret number F09/20 F12/20 F02/22 F06/22 F28/20 F37/21 Fa6/22 F04/22 F38/22 Fagi22 F04/23 F03/23
Genetic aroup 5a.1 5a.1 5a.1 5a.1 5a.2 5a.2 5a.2a 5a.2a 5a.2a.1 5a.2a.1 5a.2a.1 5a.2a.1
'REFERENCE VIRUSES
‘A/Guangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 C2/MDCK1 1280 2560 1280 320 40 80 40 80 40 <40 <40 40
A/Guangdong-Maonan/SWL1536/2019 2019-06-17 E3/E2 1280 1280 640 320 <40 80 <40 40 <40 <40 <40 <40
A/Ghanal1894/2021 2021-07-21 E2/E1 1280 2560 1280 320 80 160 40 80 <40 <40 <40 40
AlLyon/s20/2021 20211116 E1E2 320 320 60 320 40 80 40 40 <40 <40 <40 40
‘A/Denmark/3280/2019 2019-11-10 MDCK4/MDCKS 80 80 40 80 1280 2560 80 2560 1280 640 1280 1280
IVR-215 (AlVictoria/2570/2019) 2018-11-22 E4/D7/E2 160 80 80 80 1280 1280 640 640 640 320 640 640
A/Sydney/5/2021 clone 3.4.1 2021-10-16 MDCK3/MDCK3 80 80 40 80 1280 2560 2560 2560 1280 640 1280 2560
A/Sydney/5/2021 pooled clones 10-10 2022-10-31 E3/E2 80 80 40 80 1280 1280 1280 1280 640 320 1280
A/Norway/25089/2022 2022-06-15 MDCK3 <40 40 <40 40 640 1280 1280 1280 1280 640 1280 1280
A/Norway/31694/2022 2022-09-24 E3E1 107 <40 <40 <40 <40 320 320 320 320 320 320 320 320
AlCatalonia/NSVH161512065/2022 20220914 3 (AM1AI2) 10° ND ND ND  ND ND ND ND ND ND ND ND 5120
TEST VIRUSES
AValladolid/42/2022 5a.2a 2022-12-15 40
AMauritius/P70189/2022 5222 20221220 80
A/Mahajangal07641/2022 5a.2a 2022-12-21 80
AlFianarantsoa/07681/2022 5a.2a 2022-12-23 40
ANosy Bel00014/2023 5222 20221226 80
AlFianarantsoa/07686/2022 5a.2a 2022-12-27 40
AValladolid/1/2022 5a.2a 2022-12-27
AAntsirabel0771112022 5222 20221228 60
AlToamasina/07705/2022 5a.2a 2022-12-28 40
AVvalladolid/1/2023 5a.2a 2023-01-01 80
ABurgos10/2023 5222 2023.01-09 40
AlPalencial11/2023 5a.2a 2023-01-10 80
A/Burgos9/2023 5a.2a 2023-01-10 40
AlAIbanial29076312023 5222 2023.01-11 80
A/Albania/290892/2023 5a.2a 2023-01-12 80
‘A/Albania/290870/2023 5a.2a 2023-01-12 80
AAlbania/290832/2023 5222 2023.01-12 60
Alvalladolid/16/2023 5a.2a 2023-01-12 80
A/Bulgaria/510/2023 5a.2a 2023-01-16 80
AlBulgarial60712023 5222 2023.01-16 40
AMauritius/P09327/2023 5a.2a 2023-01-17 80
AValladolid/18/2023 5a.2a 40
AMauritius/P09601/2023 5a2a 80
| 0470/2023 5a.2a 60
A/Burgos55/2022 5a.2a.1
< relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 2020-21 SH 2021
NH 2021-22
SH2022
NH 2022-23
<a-fold a-fold sfoid [ >8fold S not recognised by the antiserum 2160 (no homologous titre)
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Table H1-2. Antigenic analyses of infl A(H1N1)pdm09 viruses (2023-02-21)
nhibition titre
Post: antiserum
Viruses Other Collection Passace AGM AIGM AlGhana AlLvon A/Denmark IVR-215  AlSvdnev A/Svdnev ANorwav AiNorwav
information date historv SWL1536/19 SWL1536/19 1894121 820121 3280119 ANVic/2570/19 521 521 25089/22 3169422
Passaae historv MDCK Eaa  Eaa  Eaa MDCK Eaa  MDCK Eaa  MDCK Eaa
Ferret number F09/20 F12120 Fo2/22 F06/22 F28/20 F3721  Fael22  FOA22  F3822  F4si22
Genetic aroun 5a.1 sa.1 5a1  5ad 5a.2 5a2  5a2a  5a2a 5a2al  5a2al
REFERENCE VIRUSES
AlGuangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 C2/MDCK1 1280 1280 640 320 40 80 40 40 <40 <40
A/Guangdong-Maonan/SWL1536/2019 521 2019-06-17 E3/E2 1280 1280 640 320 <40 80 <40 40 <40 <40
A/Ghana/1894/2021 5a.1 20210721 E2/E1 2560 1280 1280 320 40 160 40 80 <40 <40
AlLyon/820/2021 sa.1 20211116 E1/E2 320 320 160 320 40 40 <40 40 <40 <40
ADenmark/3280/2019 5a.2 20191110 MDCK4/MDCKS 40 80 0 8 1280 2560 1280 2560 1280 640
IVR-215 (AlVictoria/2570/2019) 5a.2 20181122 E4/D7/E2 80 80 40 8 640 1280 640 640 320 320
A'Sydney/52021 clone 3.4.1 5a.2a 2021-10-16 MDCK3/MDCK3 40 40 40 40 1280 2560 2560 2560 1280 640
A'Sydney/5/2021 pooled clones 10-10 5a.2a 20221031 E3E2 80 40 w0 4 1280 1280 1280 1280 640 320
AlNorway/25089/2022 5a.2a.1 20220615 MDCK3 <40 <40 <40 <d0 640 1280 640 1280 1280 320
ANorway/3169412022 5a.2a.1 2022.09-24 E3/E110° 40 40 <40 <40 640 640 640 320 320 640
TEST VIRUSES
AlNorway/3303412022 5a.2a 20221023 640 640 640 640 640 320
AlNorway/33171/2022 5a.2a 20221026 1280 1280 1280 1280 1280 320
A'Slovenial10959/2022 5a.2a 20221120 MDCKxIMDCK1 1280 2560 2560 1280 1280 640
A'Slovenial10991/2022 5a2a 20221121 MDCKx/MDCK1 2560 640
ASlovenial11068/2022 5a.2a 20221128
A'Slovenial1118512022 5a.2a 20221203
ASlovenial1132012022 5a.2a 20221212
Aalladolid/41/2022 5a.2a 20221218
ANalladolid/52/2022 5a.2a 20221231
ASlovenia/a3/2023 5a.2a 20230104
Aalladolid13/2023 5a.2a 20230107
|_A'Salamancal12/2023 5a.2a 20230110
jadoli 2 5a.2a 202210029
AlLisboal581/2022 5a.2a.1 2022:10-09 320
ANorway/32627/2022 5a.2a.1 20221018 640
AlLisboal594/2022 5a.2a.1 20221023 640
AlLisboal602/2022 5a.2a.1 2022-10-23 1280
A'Salamancal637/2022 5a.2a.1 20221025 640
AlLisboal618/2022 5a.2a.1 20221031 1280
ANalladolid/37/2022 5a.2a.1 20221201 MDCK1/MDCK1 640 640 640
ANalladolid/2/2023 5a.2a.1 20230103 SIAT1/SIAT2 640 640 640
ABurgos/6/2023 5a.2a.1 20230104 SIAT1/SIAT2IMDCK1 640 640 640
<relates to the lowest dilution of antiserum used Vaccine Vaccine Vaccine
ND = Not Done NH 2020-21 SH 2021 SH 2023
NH 2021-22
SH 2022
NH 2022.23
<afold a-fold sfod M >8fold S not recognised by the antiserum 2160 (no homologous titre)



Table H1-3. Antigenic analyses of infl A(H1N1)pdm09

ruses (2023-02-28)

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage AG-M AIG-M_AlGhana AlLyon ADenmark IVR215 ASydney AlSydney AlNorway  AlNorway
information date history  SWL1536/19 SWL1536/19 189421 82021 3280119 ANici2570/19 5121 521 2508022 3169412022
Passage history MDCK Egg  Egg Egg MDCK Egg  MDCK Egg  MDCK Eg
Ferret number F09/20 F12120 F0222 F06/22 F28/20 F37121  Fae2  Fo422 3822 Fa8/22
Genetic group 5a.1 5a.1 5a1  5ad 5a.2 5a2  S5a2a  5a2a 5azal sa2a.1
REFERENCE VIRUSES
A/Guangdong-Maonan/SWL1536/2019 521 2019-06-17 C2/MDCK1 1280 640 640 160 40 80 <40 40 <40 <40
A/Guangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 E3/E2 640 1280 320 160 <40 40 <40 40 <40 <a0
A/Ghanal1894/2021 5a.1 20210721 E2/E1 1280 1280 1280 320 40 80 <40 40 <40 <40
AlLyon/820/2021 521 20211116 E1E2 320 320 160 320 40 40 <40 40 <40 <40
A/Denmark/3280/2019 5a.2 20191110 MDCK4/MDCK5 40 80 0 8 1280 1280 1280 2560 1280 640
IVR-215 (AlVictoria/2570/2019) 5a.2 20181122 E4/D7/E2 80 80 40 8 320 1280 320 640 320 160
A/Sydney/512021 clone 3.4.1 5a.2a 20211016 MDCK3/MDCK3 80 80 0 8 640 1280 1280 1280 1280 640
AlSydney/5/2021 pooled clones 10-10 5a.2a 20221031 E3/E2 160 80 80 8 1280 1280 1280 1280 1280 320
AlNorway/2508912022 5a.2a.1 20220615 MDCK3 40 40 <40 <40 640 1280 640 1280 1280 640
A/Norway/3169412022 5a.2a.1 2022-00-24 E3E1 10° 40 <40 <40 <40 320 320 640 320 320 320
TEST VIRUSES
ANictoria/489712022 5a.2a.1 20221002 SIAT2MDCK1
Alictorial4897/2022 5a.2a.1 20221002 E3/E1
IVR-238 (AlVictoria/4897/2022) 5a.2a.1 20221002
9 5a.1
i - 5a.1
'AlQatar/21-VI-22-2049668/2022 5az2a
A/Qatar/10-V1-22-2086722/2022 5a.2a 20221015
A/Qatar/16-V1-22-2085998/2022 5a2a 202210-15 320 160
A/Qatar/10-V1-22-2099096/2022 5a2a 20221020 320 80
A/Qatar/16-V1-22-2106923/2022 5a.2a 20221023 320 640 640 640 640 160
A/Qatar/10-V1-22-2108353/2022 5a2a 20221024 160 320 320 320 320 80
ARomanial54228712022 5a.2a 20221120 40 640 640 640 320
A/Castilla La Mancha/4545/2022 5a2a 20221127 80 1280 640 1280 640 320
ARomanial542763/2022 5a.2a 20221128 40 640 640 640 640 320
ARomanial54276212022 5a.2a 20221128 40 1280 1280 1280 640 320
ARomanial544055/2022 5a2a 20221227 40 640 640 640 640 320
ARomanial54420212022 5a.2a 20221228 40 320 320 320 320 160
ARomanial544178/2022 5a2a 20221228 80 640 1280 1280 640 320
ARomanial544061/2022 5a.2a 20221228 40 1280 1280 640 640 320
ARomanial544308/2022 5a.2a 20221229 40 1280 1280 1280 640 320
ARomanial544322/2022 5a2a 20221230 40 640 640 640 320
ARomanial54430712022 5a.2a 20221230 40 1280 1280 1280 640 320
__ AlRomanial544323/2022 5a.2a 20221231 ____ SIATAMDCK1 40 640 640 640 320 160
‘ARomanial5413 5azal 20221031 S 1 640 640 320 640 320
ARomanial541365/2022 5a.2a.1 20221031 SIATA/MDCK1 40 640 640 640 640 320
AlCastilla La Mancha/4296/2022 5a.2a.1 20221103 MDCK1 320 320 640
AlCastilla La Mancha/449212022 5a.2a.1 20221119 MDCK1 640
ARomanial54351812022 5a.2a.1 20221212 SIATAMDCK1
ABurgos/45/2022 . 5a.2a.1 20221225 __ MDCK1/MDCK4
no seq 1
<relates to the lowest dilution of antiserum used Vaccine Vaccine Vaccine
ND = Not Done NH 2020-21 SH 2021 SH 2023
NH 2021-22
SH 2022
NH 2022.23
<4fold a-fold sfod M >8fold S not recognised by the antiserum 2160 (no homologous titre)
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Table H1-4. Antigeni lyses of infl A(H1N1)pd uses (2023-03-07)
Haemagglutination inhibition titre
Post.infection ferret antiserum
Viruses. Other Collection Passage AIG AG-M AlGhana AlLyon A/Denmark IVR215 A/Sydney A/Sydney A/Norway A/Norway/
information date history SWL1536/19 SWL1536/19 1894/21 820/21 3280119  ANVic/2570/19 5121 5/21 25089/22 31694/2022
Passage history MDCK Egg Egg Egg MDCK Egg  MDCK Egg MDCK Egg
Ferret number F09/20 F12/20 F02/22 F06/22 F28/20 F37/21 F46/22 F04/22 F38/22 F48/22
Genetic group 5a.1 5a.1 5a.1 5a.1 5a.2 5a.2 5a.2a 5a.2a 5a.2a.1 5a.2a.1
REFERENCE VIRUSES
‘AlGuangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 C2/MDCK1 1280 1280 1280 320 80 80 40 40 40 <40
‘AlGuangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 E3/E2 1280 1280 640 320 40 80 <40 40 <40 <40
‘AlGhana/1894/2021 5a.1 2021-07-21 E2/E1 2560 1280 2560 320 80 160 40 40 40 <40
AlLyon/820/2021 5a.1 2021-11-16 E1/E2 320 320 160 640 40 40 <40 40 <40 <40
‘AlDenmark/3280/2019 5a.2 2019-11-10  MDCK4/MDCK5 80 160 80 160 1280 2560 1280 2560 1280 640
IVR-215 (AlVictorial2570/2019) 5a.2 2018-11-22 E4/D7/E2 160 160 80 80 640 2560 640 640 640 320
A/Sydney/512021 clone 3.4.1 5a.2a 20211016 MDCK3/MDCK3 80 80 40 4 1280 2560 1280 2560 1280 640
ASydney/5/2021 pooled clones 10-10 5a.2a 20221031 E3/E2 80 80 80 40 1280 2560 1280 2560 1280 640
AlNorway/25089/2022 5a.2a.1 20220615 MDCK3 40 40 <40 40 1280 2560 1280 2560 2560 640
AlNorway/31694/2022 5a.2a.1 20220924 E3E1 10° 40 40 <40 40 640 640 640 640 640 640
TEST VIRUSES
A/Belgium/$2597/2022 5a.1 2022-03-29 C1/MDCK1
AlBelgium/S2616/2022 5a.1 2022-03-18 C1MDCK1
‘AisraellR10575/2022 5aza 20221103 PAIMDCK1 1280 1280 1280 640
Alsrael/R10810/2022 5a.2a 2022-11-08 P1/MDCK1 640 320 320 320
Alsrael/R11323/2022 5a.2a 20221123 PAMDCK1 >5120 2560  >5120 2560
Allsrael/B1430/2022 5a.2a 2022-12:02 P1/MDCK1 2560 2560 2560 1280
Alsrael/B1485/2022 5a.2a 20221205 P1/MDCK1
Alsrael/B1438/2022 5a.2a 20221206 P1/MDCK1
Allsrael/B1537/2022 5a.2a 2022-12-11 P1/MDCK1
Allsrael/R1 22421'2_022 5a.2a 2022-12-12 P1'/MDCK1
5a.2a.1 2022-11-21 P1
<relates to the lowest dilution of antiserum used Vaccine Vaccine Vaccine
ND = Not Done NH 2020-21 SH 2021 SH 2023
NH 2021-22
SH 2022
NH 2022-23
<a-fold afold sfold M >8-foid B not recognised by the antiserum 2160 (no homologous titre)
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of i A(H1N1)pdmO09 viruses (2023-03-21)

Haemagglutination inhibition titre
Postinfection ferret antiserum

Viruses Other Collection Passage NGM AIGM_AlGhana AlLyon AlDenmark IR215 AlSydney ASydney ANorway ANorway/ ANictorial WR238
information date history  SWL1536/19 SWL1S36/10 180421 820121 328019  ANic/2570/19 521 521 2508022 31694/2022 4897122 ANViclaBstiz2
Passage history MDCK Egg  Egg  Egg MDCK Egg  MDCK Egg  MDCK Egg  MDCK Egg
Ferret number F09/20 F1220  Fo2122 F0GI22 F28/20 F3721  Faszz FOA2 P32 Fag2  FOSiz3 Fo7/23
Genet 521 sal  sal  5a1 522 5a2  5a2a  Sa2a S5azat  Sazal  5azal 52221
REFERENCE VIRUSES
AGuangdong-Maonan/SWL1536/2019 sa1 2019-06-17 C2IMDCK1 1280 1280 1280 320 40 80 40 40 40 40 <40 160
AGuangdong-Maonan/SWL 153612019 sa1 2019-06-17 E3E2 1280 1280 640 320 <40 40 <40 40 <40 <40 <40 80
AGhanal189412021 sa1 2021-07-21 E2E1 2560 2560 2560 320 80 160 40 80 40 <40 <40 160
AlLyon/8202021 sa.1 2021-11-16 E1/E2 320 320 160 320 <40 40 <40 40 <40 <40 <40 160
ADenmark/328012019 522 20191110 MDCK4/MDCKS 40 80 40 160 640 1280 1280 1280 640 320 320 320
IVR-215 (AVictoria/2570/2019) 52 2018-11-22 E4/DTIE2 80 80 80 80 640 1280 640 640 640 640 640 2560
ASydney/5/2021 clone 3.4.1 5222 20211016 MDCK3/MDCK3 40 80 w0 40 1280 2560 1280 2560 1280 640 2560 2560
ASydney/5/2021 pooled clones 10-10 5222 2022-10-31 E3E2 40 40 80 40 640 1280 640 1280 640 320 640 1280
AlNorway/2508912022 5a2a.1 20220615 MDCK3 40 w0 <0 4 640 1280 640 1280 1280 640 1280 1280
AlNorway/31694/2022 sa2a.1 20220924 E3E1 107 40 w0 <0 4 640 640 640 640 640 640 640 640
Aictoriald89712022 5a2a.1 20221002 SIAT2MDCK1 ND ND ND  ND ND ND ND ND ND 1280 2560 2560
IVR-238 (AWVictoriald897/2022) 5a2a1 20221002 E36ET 10 ND ND ND  ND ND ND ND ND ND 640 1280 1280
TEST VIRUSES
NSohar[7221125212022 5a2a 2022-09-28 80
ASohar/5222362912022 5a2a 20221015
AlNordrhein-Westfalen/5812022 5222 80
AThuringen/d612022 5222 80
ABerlin/196/2022 5222 80
lsrael/B148012022 5222 40
AHessen/7/2023 5222 40
ASaarland112023 5222 80
AlNiedersachsen/9/2023 5222 40
ABrandenburg/2/2023 522 40
NBayern/72023 5222 40
ASachsen/3/2023 5a2a 40
ABer 522 80
in-Westfalen/39/2022 5a2ad a0
AlNordrhein-Westfalen/59/2022 5a2a.1 40
NlsraelIR1278112022 5a2a.1 40
AThuringen/5/2023 5a2a.1 40
AlNordrhein-Westfalen/82023 5a.2a.1 P1MDCK1
<relates to the lowest dilution of antiserum used Vaccine Vaccine Vaccine Vaccine  Vaccine
ND = Not Done NH 2020-21 SH2021 SH2023 NH202324  NH 202324
NH 202122
SH 2022
NH 202223
<afold afold sfoid [ >8oid M not recognised by the antiserum 2160 (no homologous titre)
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Table H1-6. Antigeni of i A(H1N1)pdmO09 viruses (2023-04-04)

Haemagglutination inhibition titre

Posti
Viruses Other Collection Passage x AG-M_ AlGhana AlLyon ADenmark IVR215 ASydney AiSydney AlNorway ANorway/ ANictorial IVR-238
information date history  SWL153619 SWL1536/9 189421 82021 3280119 AWici257019 5121 521 25089/22 31694/2022 489712022 ANVicl4897/22
Passage history MDCK Egg Egg  Egg MDCK Egg  MDCK Egg  MDCK Egg MDCK Egg
Ferret number F09/20 F12120  F02/22 FO6I22 F28/20 F37121  Fasz2  FO422  F38I22 F48/22 F05/23 Fo7/23
Genetic group 521 521 5a1  Sat 522 5a2  5a2a  5a2a S5azal 5a.2a.1 5a.2a.1 5a.2a.1

REFERENCE VIRUSES
AlGuangdong-Maonan/SWL1536/2019 5a.1 20190617 C2MDCK1 1280 1280 1280 320 <40 80 40 40 <40 <40 <40 160
AlGuangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 640 1280 640 320 <40 40 40 <40 <40 <40 <40 80
A/Ghanal189412021 sa.1 2021-07-21 E2E1 1280 2560 1280 320 40 80 40 40 <40 40 <40 80
AlLyon/820/2021 5a.1 20211116 E1/E2 320 320 160 320 40 40 <40 40 <40 40 <40 160
AlDenmark/328012019 5a.2 2019-11-10  MDCK4/MDCKS 80 80 0 8 1280 1280 1280 1280 640 320 640 640
IVR-215 (AlVictorial257012019) 5a.2 2018-11-22 E4IDTIE2 80 80 0 8 640 1280 640 1280 640 320 640 1280
AISydney/5/2021 clone 3.4.1 5a.2a 202141016 MDCK3/MDCK3 40 80 <40 40 1280 2560 1280 2560 1280 640 1280 2560
AISydney/5/2021 pooled clones 10-10 5a.2a 2022-10-31 E3/E2 80 80 40 8 1280 2560 12 2560 1280 640 1280 2560
AlNorway/2508912022 5a.2a.1 20220615 MDCK3 <40 <40 <40 <40 640 1280 640 1280 1280 640 1280 1280
AlNorway/3169412022 5a.2a.1 2022-09-24 E3/E1103 <40 40 <40 4 640 640 640 640 640 640 1280 640
ANictorial4897/2022 5a.2a.1 20221002 SIAT2MDCK2 40 40 <40 80 1280 2560 2560 2560 2560 1280 2560 2560
IVR-238 (AlVictorial4897/2022) 5a.2a.1 20221002 E3/DE/ET 106 80 80 0 8 12 2560 1280 2560 1280 640 2560 2560

TEST VIRUSES
5a.1 2 640 640

5a2a 2 2560 2560 2560 2560 2560 1280 2560 2560

AlBaden-Wurttemberg/12/2023 sa2a 2023-01-31
‘AFalkiand-Islands/12/2022 Sazai 20220720
AlFalkiand-islands/9/2022 52221 2022.0812
AlFalkiand-islands/7/2022 5a2a.1 2022.08-12
AlFalkland-islands/8/2022 52221 2022.08-12
AlFalkland-islands/1012022 52221 2022.08-16
AFalkiand-islands/6/2022 5a2a.1 2022.08-22
AlEngland/15812022 52221 2022-11-14
AWisconsin/67/2022 52221
< relates to the lowest dilution of antiserum used Vaccine Vaccine Vaccine  Vaccine
ND = Not Done NH 2020-21 SH 2021 SH 2023 NH 2023-202¢ NH 2023-2024
NH 202122
SH2022
NH 202223
<a-fold a-fold gfoid [ >8-fola [ not recognised by the antiserum 2160 (no homologous titre)
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Table H1-7. Antigenic analyses of influenza A(H1N1)pdmO09 viruses (2023-04-25)

Postiinfection ferret antiserum
Viruses Other Collection Passage AG-M AIGM_AlGhana AlLyon AlDenmark IVR215 A/Sydney ASydney ANorway A/Norwav/ ANictorial R-238 VR238
information date history  SWL1S36H9 SWL1SIGHO 189421 82021 3280119 ANici257019 si21 521 25089122 3169412022 489712022 ANicl4897/22 ANVicl489Tiz2
Passage histor MDCK Egg  Egg  Egg MDCK Egg  MDCK Egg  MDCK Egg MDCK Egg Egg
Ferret number F09120 F1220  FO2122 FOGI22 F28120 F3721  Fasz2  FoA22  F38i22 Fag22 Fosi23 Fo7123 F1023
Genetic group a1 sa1  sal  sal 5a.2 5a2  Sa2a  Sa2a S5azal  Sazal  Sazat 5a2a1 sa2a1
REFERENCE VIRUSES
A/Guangdong-Maonan/SWL 153612019 sa1 20190617 C2IMDCK1 1280 1280 1280 320 40 80 40 40 40 <40 <40 160 160
A/Guangdong-Maonan/SWL 153612019 521 20190617 E3E2 1280 1280 640 320 <40 80 <40 40 <40 <40 <40 80 80
A/Ghanal1894/2021 521 20210721 E2/E1 2560 2560 2560 640 80 80 40 80 P <40 <40 80 160
AlLyon/82012021 a1 2021116 E1E2 320 320 160 640 40 40 40 40 40 <40 <40 160 160
AlDenmark/328012019 522 20194110 MDCK4IMDCKS 80 80 4w 80 1280 1280 640 1280 640 320 640 1280
IVR-215 (AlVictorial2570/2019) 522 20181122 E4DTIE2 160 160 4 80 640 1280 640 1280 640 320 640 1280 1280
AISydney/5/2021 clone 3.4.1 5a2a 2021016 MDCK3/MDCK3 40 80 40 1280 2560 2560 2560 1280 640 1280 2560 2560
AISydney/5/2021 pooled clones 10-10 20221031 E3E2 80 80 w0 4 1280 1280 1280 1280 1280 640 1280 2560 2560
A/Norway/25089/2022 5a.2a. 2022.06-15 MDCK3 <40 40 <0 <0 640 1280 640 1280 1280 640 1280 640 1280
AlNorway/31694/2022 5a2a1 2022:09-24 EJE1 103 40 40 <0 40 640 640 1280 640 1280 640 1280 1280 2560
ANictorial4897/2022 5a2a1 2022002 SIAT2IMDCK2 80 80 <0 4 1280 2560 2560 2560 2560 1280 2560 2560 0
IVR-238 (ANVictoriald897/2022) sa2a1 20221002 EIDGE1 106 40 0 w0 4 1280 1280 1280 1280 1280 640 1280 2560 1280
TEST VIRUSES
AiSegovialsi2022 20221025 1280 2560 1280 640 2560 2560 2560
ASlovenial 1075612022 20221103 640 640 320 160 320 640 640
Allrelandi72811/2022 20224121 250 2560 1280 640 1280 2560 2560
ABishkek/S-595ARI/2022 20221122 640 640 640 320 640 640 1280
AIDnipro/434/2022 (10060193) 20221206 640 640 640 320 640 1280 1280
AIDnipro/439/2022 (10060425) 20221207 640 640 640 320 640 640 1280
ABishkek/S-117SARI2022 20221207 640 1280 640 320 1280 640 1280
AlPoland/PL46/2022 2022-1208 2560 2560 1280 640 1280 1280 2560
12022 20221209 1280 1280 1280 640 1280 1280 2560
AlPoland/PLI1/2022 20221243 250  >5120 2560 1280 2560 2560 2560
20224243 640 640 640 320 640 640 640
20221245 2560 2560 2560 640 2560 2560 2560
20221216 2560 2560 2560 640 2560 2560 2560
20221219 2560 2560 2560 640 2560 2560 2560
20221220 640 320 1280 640 1280
20224221 128 1280 1280 320 1280 1280 1280
20221221 640 320 640 640 640
20221222 1280 1280 640 320 1280 1280 1280
20221222 2560 2560 2560 1280 2 2560
20221226 1280 1280 1280 320 1280 1280 1280
20221226 1280 1280 1280 640 1280 2560 2560
20221229 640
2023-0101 640
20230102 640
20230103 640
20230106 640
20230112 320
20230116 320
20230125 640
20230129
20220929 640
20221014 1280
20221020 640
20221027 1280
20221105 280
20221110 640
20221201 640
20221206 640
20221222 640
20221223 640 640 640 640
20230103 160, >5120 2560 2560
Vaccine Vaccine Vac Vaccine Vaccine
<relates to the lowest dilution of antiserum used NH 202021 SH2021 SH2023 NH 20232024 NH 2023-2024
ND = Not Done NH 202122
SH 2022
NH 202223
<afold a-fold sfold [ >8-fola BN not recognised by the 2160 (no homologous titre)
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Table H1-8. Antigenic analyses of i A(HIN1)pdm039 viruses (2023-05-04)
Haemagglutination inhibition titre
Post-infection ferret antiserum
Viruses Other Collection Passage - AG-M A/Ghana AlLyon A/Denmark IVR-215 A/Sydney A/Sydney A/Norway A/Norway/ AlVictorial IVR-238
information date history SWL1536/19 SWL1536/19  1894/21 820/21 3280/19  ANVic/2570/19 5121 5/21 25089/22 31694/2022 4897/2022  ANVicl4897/22
Passage history MDCK Egg Egg Egg MDCK Egg MDCK Egg IDCK Egg MDCK Egg
Ferret number F09/20 F12/20 F02/22 F06/22 F28/20 F37121 F46/22 F04/22 F38/22 Fa8122 FO05/23 FO7/23
Genetic group Sa1 5a.1 S5a1 5a.1 5a.2 5a.2 5a.2a 5a.2a 5a.2a.1 5a.2a.1 5a.2a.1 5a.2a.1
'REFERENCE VIRUSES
‘A/Guangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 C2/MDCK1 2560 1280 1280 320 40 80 40 40 40 <40 <40 160
‘A/Guangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 1280 2560 640 320 <40 80 <40 40 <40 <40 <40 80
'A/Ghanal/1894/20; 5a.1 2021-07-21 E2E1 2560 2560 1280 640 80 80 40 80 40 <40 <40 80
AlLyon/820/2021 5a.1 2021-11-16 E1/E2 320 320 160 640 40 40 40 40 40 <40 <40 160
‘A/Denmark/3280/2019 5a.2 2019-11-10 MDCK4/MDCK5 80 80 40 80 1280 1280 640 1280 640 320 640 640
IVR-215 (AlVictoria/2570/2019) 5a.2 2018-11-22 E4/D7/E2 160 160 40 80 640 1280 640 1280 640 320 640 1280
A/Sydney/5/2021 clone 3.4.1 5a2a 2021-10-16 MDCK3/MDCK3 40 80 40 40 1280 2560 2560 2560 1280 640 1280 2560
A/Sydney/5/2021 pooled clones 10-10 5a.2a 2022-10-31 E3E2 80 80 40 40 1280 1280 1280 1280 1280 640 1280 2560
‘A/Norway/25089/2022 5a.2a.1 2022-06-15 MDCK3 <40 40 <40 <40 640 1280 640 1280 1280 640 1280 640
A/Norway/31694/2022 5a.2a.1 2022-09-24 E3/E110-3 40 40 <40 40 640 640 1280 640 1280 640 1280 1280
AlVictoria/4897/2022 5a.2a.1 2022-10-02 SIAT2/MDCK2 80 80 <40 40 1280 2560 2560 2560 2560 1280 2560 2560
IVR-238 (AlVictoria/4897/2022) 5a.2a.1 2022-10-02 E3/D6/E1 10-6 40 40 <40 40 1280 1280 1280 1280 1280 640 1280 2560
TEST VIRUSES
A/Bishkek/021/2022 5a.2a 2022-12-06 MDCK1/MDCK1 640 2560
A/Bishkek/022/2022 5a.2a 2022-12-09  MDCK1/MDCK1 640 1280
A/Bishkek/032/2022 5a2a 2022-12-13  MDCK1/MDCK1 640 1280
A/Bishkek/023/2022 5a.2a 2022-12-13  MDCK1/MDCK1 1280 2560
A/Bishkek/033/2022. 5a.2a 2022-12-14 MDCK1/MDCK1 640 2560
A/Bishkek/027/2022 5a2a 2022-12-14 MDCK1/MDCK1 640 2560
A/Bishkek/037/2022 5a.2a 2022-12-15 MDCK1/MDCK1 640 1280
A/Bishkek/034/2022 5a.2a 202241215 MDCK1/MDCK1 640 2560
A/Bishkek/026/2022 5a2a 2022412415 MDCK1/MDCK1 640 2560
A/Bishkek/025/2022 5a.2a 2022-12-16  MDCK1/MDCK1 640 2560
A/Bishkek/028/2022 5a.2a 202241217  MDCK1/MDCK1 1280 1280
A/Bishkek/029/2022 5a2a 2022-12-18  MDCK1/MDCK1 640 1280
A/Bishkek/040/2022 5a.2a 2022-12-20 MDCK1/MDCK2 320 1280
A/Bishkek/039/2022 5a.2a 2022-12-20 MDCK1/MDCK2' 1280
A/Bishkek/042/2022 5a.2a 2022-12-21 MDCK1/MDCK1 640
A/Bishkek/041/2022 5a.2a 2022-12-21 MDCK1/MDCK2 640
A/Austrial1578213/2022 5a.2a 2022-12-22 MDCK2.
/Bishkek/043/2022 5a2a 202241223 MDCK1/MDCK2
A/Albania/290363/2022 5a.2a 2022-12-29 MDCK1
A/Albanial290546/2023 5a.2a 2023-01-05 MDCK1
A/Albanial290529/2023 5a2a 2023-01-05
Alsrael/R663/2023 5a.2a 2023-01-09
Allsrael/R727/2023 5a.2a 2023-01-10
i 3 5a.2a
2022 5a.2a.1

< relates to the lowest dilution of antiserum used
ND = Not Done

<afold afold

8-fold

I > s-fo1d

R ot recognised by the antiserum

2160 (no homologous titre)
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of il A(H1N1)pdm09 viruses (2023-05-16)

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses. Other Collection Passage NG AG-M AlGhana AlLyon A/Denmark WR215 ASydney ASydney ANorway ANorway/  ANictorial R238
information date history  SWL1536/19 SWL1S3619 189421 820121 3280119  ANici2570/19 521 521 25089122 3169412022 489712022 ANiclAg97I22
Passage history MDCK Egg  Egg  Egg MDCK Egg  MDCK Egg  MDCK Egg MDCK Egg
Ferret number F09120 F1220  Fo2122 Foei22 F28120 F3721  Faez  FO422  F38i22 Fasi22 Fos/23 FO7123
Genetic group. sa.1 sa.1 sa1  Sa1 522 5a2  5a2a  Saza Sazal 5a.2a1 5a.2a1 5a.2a1
REFERENCE VIRUSES
AlGuangdong-Maonan/SWL1536/2019 sa.1 2019-06-17 C2MDCK1 1280 1280 640 320 40 80 40 40 40 <40 <40 160
AlGuangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 E3E2 1280 1280 640 320 <40 40 <40 <40 <40 <40 <40 80
AlGhanal18942021 5.1 2021-07-21 E2E1 2560 2560 1280 320 40 80 40 80 <40 <40 <40 80
AlLyon/820/2021 5a.1 20211116 E1/E2 320 320 160 320 40 40 <40 40 <40 <40 <40 160
AIDenmark/3280/2019 5a.2 20191110 MDCK4/MDCK5 80 80 0 80 1280 1280 640 640 640 320 640 320
IVR-215 (ANVictorial257012019) 5a.2 2018-11-22 E4ID7/E2 80 80 0 80 640 640 640 640 320 320 640 640
ASydney/5/2021 clone 3.4.1 s5a.2a 20211016 MDCK3/MDCK3 40 80 40 1280 2560 1280 2560 1280 640 1280 2560
AISydney/5/2021 pooled clones 10-10 5a.2a 20221031 E3E2 40 4 40 1280 1280 640 1280 640 320 640 1280
AlNorway/25089/2022 5a.2a1 2022.06-15 MDCK3 40 40 <40 <0 640 1280 640 1280 1280 1280 1280 1280
AlNorway/31694/2022 5a.2a1 20220924 E3E110-3 40 40 <40 <40 320 640 640 640 640 640 640 1280
rial4897/2022 5a.2a1 20221002 SIAT2IMDCK2 40 4 <40 <40 1280 2560 1280 2560 2560 1280 2560 2560
IVR-238 (AVictoriald897/2022) 5a.2a1 20221002 E3ID6IET 10-6 40 0 <40 40 640 640 1280 1280 320 1280 1280
TEST VIRUSES
_ AlToamasinal07309/2022 5a.1 2022-11-29 1280 1280 80
‘AlLisboal75512022 5a.2a 20224219 a0
Allreland/7969412022 5a.2a 20221219
Allreland/80514/2022 5a.2a 202212:22 40
AAlbanial29055612023 5a.2a 2023.01-05 40
AlMontenegro/101995/2023 5a.2a 2023-01-09 40
AlMinieh/S0074/2023 5a.2a 2023-01-12 40
AM /105658/2023 5a.2a 2023-01-15 40
" Alireland/8110212022 5a.2a1 2022-12-26
Vaccine Vaccine Vaccine Vaccine
<relates to the lowest dilution of antiserum used NH 202021 SH 2021 SH2023 NH 20232024
ND = Not Done NH 2021-22
SH2022
NH 2022:23
<afold afold sfod [l >8toia BN not recognised by the antiserum 2160 (no homologous titre)
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Table H1-10. igeni of i A(H1N1)pdmO09 viruses (2023-05-23)
Haemagglutination infibition titre
Post-i i
Viruses Other Collection Passage NGM ANG-M AlGhana AlLyon ADenmark IVR215 ASydney ASydney ANorway ANorway/ ANictorial WR238
information date history  SWL1S36/19 SWL1S36/19 180421 82021 328019 ANiel2570119 si21 521 25080122 3169412022 489712022 ANic489722

Passage history MDCK Egg  Egg  Egg MDCK Egg  MDCK Egg  MDCK Egg MDCK Egg

Ferret number F09120 F1220  Fo2122 FOGI22 F2820 F21 Fag22  FoA22 322 Fa8i22 F05123 Fo7/23

Genetic group a1 51 sal  Sad 522 522  5a2a  5a2a Sazal  Sa2al  Sazad 5a2a1
REFERENCE VIRUSES
AlGuangdong-Maonan/SWL1536/2019 sa.1 2019-06-17 C2IMDCK1 2560 1280 60 320 40 <40 <40 40 40 <40 <40 80
AlGuangdong-Maonan/SWL1536/2019 sa.1 2019-06-17 640 640 60 320 <40 40 <0 <40 <40 <40 <40 40
Ghanal189412021 521 2021.07-21 E2E1 2560 1280 640 160 40 80 40 40 40 <40 40 80
AlLyon/82012021 5a.1 2021-11-16 E1/E2 320 160 160 320 40 40 <40 <40 <40 <40 <40 160
ADenmark/328012019 522 20191110 MDCK4/MDCKG 40 40 <t 4 1280 1280 640 1280 1280 320 1280 640
IVR-215 (ANVictorial257012019) 522 2018-11.22 E4/DTIE2 160 80 w0 80 640 1280 640 640 640 320 640 1280
Sydney/52021 clone 3.4.1 5a.2a 20211016 MDCK3/MDCK3 40 40 <40 <a0 1280 1280 1280 1280 1280 640 1280 1280
AISydney/5/2021 pooled clones 10-10 5a.2a 202210-31 E3E3 80 80 0 4 640 1280 1280 1280 1280 320 1280 2560
AlNorway/25089/2022 52221 2022.06-15 MDCK3 <40 <0 <40 <a0 640 640 640 640 1280 640 1280 1280
AINorway/31694/2022 52221 2022-09-24 E3/E1103 <40 <40 <40 <40 320 640 320 640 640 320 1280 640
Aictorial4897/2022 52221 20221002 SIAT2IMDCK2 40 <40 <t <40 1280 1280 1280 1280 2560 1280 2560 1280
IVR-238 (AVictorial4897/2022) 5a2a1 20221002 E3DG/ET 106 80 80 w0 80 1280 1280 1280 1280 1280 640 1280 2560
TEST VIRUSES
NAntsirabel07452/2022 sa2a 202212-05 640 640 640 320 1280 640
AlLisboal756/20: sa2a 2022-12-19 640 1280 1280 640 1280 1280
Antsirabel07646/2022 5a2a 20221249 320 640 640 320 640 640
AMountLebanon/2884/2022 sa2a 20221220 1280 128 1280 640 1280 1280
Albania/29049 5222 2023.01-04 640 1280 1280 320 1280 1280
A/Albanial290464/20: 5a.2a 2023.01-04 1280 2560 1280 640 2560 2560
AlNorth Lebanon/S0043/2023 sa.2a 2023-01-04 640 1280 640 320 640 1280
AlMontenegro102793/2023 5222 2023.01-10 1280 2560 1280 640 2560 2560
AiNorth Lebanon/S0063/2023 5a.2a 202301411 320 640 320 160 640 640
NEstonialKL262/2023 sa.2a 2023-02-14 640 1280 640 320 1280 1280
Estonial173456/2023 5222 2023.02-14 640 1280 640 320 1280
AEstonial173432/2023 5a.2a 2023.02-14 640 1280 640 320 1280 1280
NEstonial173557/2023 s5a.2a 2023-02-21 320 640 320 320 640 640
Estonial173652/2023 sa2a 2023.03.02 1280 2560 1280 640 1280 2560
AEstonial173780/2023 sa2a 2023.03.07 640 1280 640 320 1280 1280
ASlovenia/g1212023 sa.2a 202303-13  MDCKfO/MDCK1 640 640 640 320 640 640
ASlovenialg3612023 sa2a 2023.0315  MDCKfO/MDCK1 640 1280 640 320 1280 640
NEstonial174171/2023 sa2a 20230414 MDCK1 640 1280 640 320 1280 2560
A/Abania/290245/2022 sa2a MDCKS3. 320 320 160 320 320
‘Aireland79395/2022 5azai 20221247 160 320 160 640
AlLisboal733/2022 52221 1280 1280 640 1280 640

Vaccine Vaccine Vaccine Vaccine
< relates to the lowest dilution of antiserum used NH 202021 SH 2021 SH2023 NH 2023-2024
NH 2021-22
SH2022
NH 202223
<4fold afold sfoid [ >8oid  [EM not recognised by the antiserum 2160 (no homologous titre)
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Table H1-11. Antigenic analyses of influenza A(H1N1)pdm09 viruses (2023-06-01)

Viruses Other Colection Passage AGM AiGhana Allyon ADenmark  R215 AlSydney ASydney ANorway ANorwayl AVictorial  VR238
information date Wstory  SWLISIGNS SWLISIGND 180421 82021  3280M0 AVIZSIONS 521 521 250022 316942022 48972022 ANIGIBOTIZ2
Passage history wocK Ess  Eeg Eg  MOCK Egg  MDCK  Egg  MDCK g9 MOCK £00
Farrot number Foo20  Fr2z0  Fouzz Foezz  F2w20 P21 Faen2  Fosm2 w22 Resn2 Fosns For2s
Gontic group y s sa1 sat saz 52 Sz saza sazat  Sazat  Sazad saza1
REFERENCE VIRUSES
AlGuangdong Maonan/SWL1S362019 sa1 20190647 C2ZMDCK1 2560 120 1m0 320 % 50 w 0w <0 <0
AlGuangdong Maonan/SWL 15362019 sa1 2019.0647 2 1280 20 ed0 320 w0 s <o o < P <0
AGhana/1894/2021 sa1 20210721 E2E1 2560 2 320 80 160 w w4 <0 <0
Allyons2072021 sa1 20211146 etz o0 320 a0 0 “ o @ <t0 <40
AlDenmarki328072018 saz 20191140 MDCK&MDCKS 150 160 160 2560 260 10 2560 1280 60 2560
IR-215 (AVictoria257072019) sa2 20181122 Ean7E? 160 30 80 1260 200 e 1280 1280 320 640
A'Syaney52021 clone 3.4.1 5122 20211046 MDCKIMDCK3 150 160 w 1260 260 2s0 260 1280 a0 1260
ASydneys/2021 pooled clones 10-10 Sz 20221031 s 80 w0 @ 4w 280 60 0 1260 320 1260
ANorway25089/2022 saza1 2020645 woCKs “ s w0 <0 1260 1280 120 280 1280 1280 2560
ANorway31694/2022 sazai 20220024 EWE1103 w0 o @ w0 1280 60 1280 1260 60 2560
ANictoria/489712022 Sa2ai 20221002  SIATZMDCK2 80 s w4 1260 260 20 2 2 1280 2560
IVR-238 (AVictori/d8s7/2022) Sa2ai 20224002 EWDGE1 10 80 o @ 8 w20 20 10 1230 1280
TESTVIRUSES
AMacedoniarisa 20224219 ) 320 1260 640
AAimatyRegion/1216212022 2024220 MDCK1 T 2560 a0 2560 2560
NEstonialKL722812022 20221220 MDCK1 320 640 1280
20221227 MDCK1 2560 a0 2560 2
20230109 SIATOMDCK1 1260 320 1260 1280
20230109 MDCKOMDCK1 640 320 640 1280
20230110 MDCK1 2560 o0 2560 2
20230141 MDCK1 2560 640 2560 2560
20230141 MDCK1 2560 640 5120 2560
20230113 MDCK1 2560 640 2560 2560
20230115 MDCK1 640 160 640 640
20230116 MOCKOMDCK1 2560 640 2560 2560
20230146 SIATOMDCK1 1260 640 2560 1280
20230118 MDCK1 1260 640 2560 2
20230118 1260 640 2560 2560
20230118 2560 640 2560 2560
20230119 640 320 1260 1280
20230123 2560 640 2560 2560
20230123 1260 640 1260 1280
20230123 1260 o0 1260 1280
20230123 640 320 1260 1280
20230131 1260 640
20230131 1260 640
20230208 1260 o0
20230209 1260 640
20230227 2560 2560 1280
2022.0301 640
2022.0301 640
20230306 640
2023:03.08 o0
2023030 320
20230343 320
20230344 640
ASerbias1572023 20230109
ASerbialtgsi2023 20230109
ASerbia31312023 20230140
Vaceine Vaccine Vaccine Vaccine
< relates o the lowest cilution of aniserum used NH 202021 2021 SH2023 NH 20232024
ND = Not Done NH2021.22
sH2022
NH2022.23
<afold atold sfoid [N >0 JNEN z
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Table H1-12. Antigeni of i A(H1N1)pdmO09 viruses (2023-06-07)

Post-infection ferret antiserum

Viruses Other Collection Passage NG-M NG-M AGhana AlLyon AlDenmark IVR-215 AlSydney AlSydney ANorway ANorway/  Aictorial IVR-238
information date history  SWL1536/19 SWL1536/19 1894121 82021 3280119  ANVici2570/19 si21 521 2508122 3169412022 489712022 ANicldgeTiz2

Passage history MDCK Egg Egg  Egg MDCK Egg  MDCK Egg cK Egg MDCK Egg

Ferret number F09120 F12120  Fo222 FO8I22 F28120 F3721  Fagiz2  FO422  F38i22 Fa8/22 F05/23 Fo7123

Genetic group 521 5a.1 521 5a1 522 5a2  5a2a  5a2a S5azal 5a.2a1 5a.2a1 5a.2a1
REFERENCE VIRUSES
AlGuangdong-Maonan/SWL1536/2019 sa.1 2019-06-17 c2IMDCK1 1280 1280 1280 320 40 80 40 40 40 <40 <40 160
AlGuangdong-Maonan/SWL1536/2019 sa.1 2019-06-17 E3E2 1280 1280 640 160 <40 80 <40 40 <40 <40 <40 80
A/Ghanal189412021 sa.1 2021-07-21 E2E1 2560 2560 1280 320 8 160 80 80 40 <40 <40 160
AlLyon/820/2021 sa.1 20211116 E1/E2 640 320 320 640 40 40 <40 40 <40 <40 <40 160
AIDenmark/3280/2019 5a.2 20191110 MDCK4/MDCKG 160 320 80 160 2560 2560 2560 2560 1280 640 2560 2560
IVR-215 (ANVictorial257012019) 5a.2 2018-11-22 E4ID7/E2 160 80 80 80 640 1280 640 1280 640 320 640 1280
A'Sydney/512021 clone 3.4.1 5a2a 20211016 MDCK3/MDCK3 80 80 0 4 1280 2560 1280 2560 1280 640 2560 2560
AISydney/5/2021 pooled clones 10-10 5a2a 20221031 E3/E3 80 40 <40 4 640 1280 640 1280 320 1280 1280
AlNorway/25089/2022 s5a.2a1 2022.06-15 MDCK3 40 40 <40 <0 1280 1280 640 1280 1280 1280 2560 1280
ANorway/3169412022 5a.2a.1 20220924 EE110-3 40 40 <40 80 640 640 640 1280 1280 320 1280 1280
Aictorial489712022 5a.2a.1 20221002 SIAT2IMDCK2 160 80 <40 80 1280 0 1280 2560 2560 2560 2560 2560
IVR-238 (AlVictorialdg97/2022) 5a.2a1 20221002 E3DG/E1 106 80 80 0 80 1280 640 1280 1280 640 1280 2560
TEST VIRUSES
A'SaudiArabial1317/2022 5a.2a 2022.09-21 320
A'SaudiArabial2248/2022 5a.2a 2022:11-02 320
ATajikistan/45212022 5a2a 20221215 640
AGreece/71712022 5a.2a 20221227 320
AGreecellLl_412/2023 5a.2a 2023.01-09 320
ABulgaria/237/2023 5a.2a 2023.01-15 640
ABulgarialg88/2023 5a.2a 2023-01-16 640
ABulgarial514/2023 5a.2a 2023.01-16 640
ABulgarial984/2023 5a.2a 20230117 320
AlGreece/3112023 5a.2a 2023-01-18 640
ABulgaria/1043/2023 5a.2a 2023.01-20 640
ABulgaria/1253/2023 5a.2a 2023.01-24 320
ABulgaria/1347/2023 5a.2a 2023-01-26  MDCK2IMDCK1 640
ABulgaria/137612023 5a.2a 2023-01-31  MDCK2IMDCK1 640
ABulgarial131912023 5a.2a 20230131 MDCK2/MDCK1 320
AlBulgarial1418/2023 5a2a 20230207  MDCK2/MDCK1 640
ABulgarial1413/2023 5a.2a 2023-02-07  MDCK2IMDCK1 640
ABulgaria/1399/2023 5222 20230207 MDCK2/MDCK1 640
ABulgarial1552/2023 5a2a 20230220 160
ABulgarial1551/2023 5a.2a 2023-02:20 640
ABulgaria/1570/2023 5a.2a 20230221 640
ABulgaria/1547/2023 5a.2a 2023-02:21 320
ABulgaria/1752/2023 5a.2a 2023-03-14 640
ABulgarial379/2023 5a2ai 20230115 640
AlBulgarial92012023 5a.2a1 2023-01-17  MDCK2IMDCK1

Vaccine Vaccine Vaccine Vaccine
<relates to the lowest dilution of antiserum used NH 2020-21 SH 2021 SH 2023 NH 2023-2024
ND = Not Done NH 2021-22
SH2022
NH 2022:23

<4-fold afold sfold [ >8old B not recognised by the antiserum 2160 (no homologous titre)
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Table H1-13. i

of i A(H1N1)pdmO09 viruses (2023-06-27)

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage AG-M AG-M A/Ghana AlLyon A/Denmark IVR-215 A/Sydney A/Sydney A/Norway  A/Norway/ lictorial IVR-238
information date history SWL1536/19 SWL1536/19 1894/21 820/21 3280119 A/Vic/2570/119 5121 5/21 25089/22 31694/2022  4897/2022 A/Vic/4897/22

Passage history IDCK Egg Egg Egg MDCK Egg MDCK Egg MDCK Egg MDCK Egg

Ferret number F09/20 F12/20 F02/22 F06/22 F28/20 F37121 Fa6/22 F04/22 F38/22 Fagi22 F05/23 Fo7/23

Genetic group 5a.1 5a.1 5a.1 5a.1 5a.2 5a.2 5a.2a 5a.2a 5a.2a.1 5a.2a.1 5a.2a.1 5a.2a.1
REFERENCE VIRUSES
AlGuangdong-Maonan/SWL153612019 sa1 2019.06-17 c2MDCK1 1280 1280 60 320 0 80 80 a0 w0 <40 <40 160
/A/Guangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 E3/E2 1280 1280 640 320 <40 80 <40 40 <40 <40 <40 80
‘A/Ghana/1894/2021 5a.1 2021-07-21 E2/E1 2560 2560 1280 320 40 80 40 <40 <40 <40 <40 160
AlLyon/8202021 sa1 20211116 EVE2 320 320 160 320 80 40 40 40 <40 <40 320
A/Denmark/3280/2019 5a.2 2019-11-10 MDCK4/MDCK6 160 160 40 80 1280 1280 1280 1280 1280 640 1280 1280
IVR-215 (AlVictoria/2570/2019) 5a.2 2018-11-22 E4/D7/E2 160 160 80 80 1280 1280 640 1280 640 320 640 1280
‘A/Sydney/5/2021 clone 3.4.1 5a.2a 2021-10-16 MDCK3/MDCK3 40 40 <40 <40 1280 1280 1280 1280 1280 640 1280 1280
A/Sydney/5/2021 pooled clones 10-10 5a.2a 2022-10-31 E3/E3 160 80 40 80 1280 1280 1280 1280 320 1280 2560
‘A/Norway/25089/2022 5a.2a.1 2022-06-15 MDCK3 40 40 <40 <40 640 1280 640 1280 1280 1280 2560 1280
‘A/Norway/31694/2022 5a.2a.1 2022-09-24 EJ/E110-3 40 40 <40 40 320 640 640 640 640 320 640 640
AlVictoria/4897/2022 5a.2a.1 2022-10-02 SIAT2/MDCK2 80 40 <40 40 1280 1280 1280 1280 2560 1280 2560 1280
IVR-238 (AlVictoria/4897/2022) 5a.2a.1 2022-10-02 E3/D6/E1 10-6 80 80 40 80 1280 1280 1280 1280 1280 640 1280 2560
TEST VIRUSES
AEgypti2320011/2022 5a.2a 2022-11-23 MDCK3
AlEgypt/2329631/2022 5a.2a 2022-12-04 MDCK1 40
NEgypt/2334752/2022 5a.2a 2022-12-08 MDCK1 40
AEgypt/2337246/2022 5a.2a 2022-12-13 MDCK1 40
‘AlNetherlands/10245/2023 5a.2a 2023-02-07  MDCK-MIX2/MDCK1 40
‘A/Netherlands/10327/2023 5a.2a 2023-02-09  MDCK-MIX2/MDCK1
‘A/Netherlands/10259/2023 5a.2a 2023-02-09  MDCK-MIX2/MDCK1 40
‘AlNetherlands/10294/2023 5a.2a 2023-02-16  MDCK-MIX2/MDCK1 40
‘A/Ghana/1114/2023 5a.2a MDCK2 40
‘A/Netherlands/10468/2023 5a.2a MDCK-MIX2/MDCK1 40
‘A/Burgos/4811/2023 5a.2a MDCK1 40
Al 023 5a.2a M 40
Al 112022 5a.2a.1 MDCK-MIX2/} 40
‘AlNetherlands/10331/2023 5a.2a.1 MDCK-MIX2/MDCK1

Vaccine Vaccine Vaccine Vacci
< relates to the lowest dilution of antiserum used NH 202021 SH2021 SH2023 NH 20232024
ND = Not Done NH 2021-22
SH 2022
NH 202223
<4old afold sfoid [ >soia &M not recognised by the antiserum 2160 (no homologous titre)
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Table H1-14. Antigenic analyses of influenza A(H1N1)pdm09 viruses (2023-07-04)

Viruses Other Collection Passage AG-M IVR-215 A/Sydney A/Sydney AWictorial IVR-238  A/Wisconsin/
information date history SWL1536/19  ANVic/2570/19 5i21 5121 4897/2022 ANicl4897/22 672022
Passage history Egg Egg  MDCK Egg MDCK Egg MDCK
Ferret number F12/20 F37/21 F46/22 F04/22 F05/23 F07/23 F17/23
Genetic group 5a.1 5a2  5a2a  5a2a 5a.2a.1 5a.2a.1 5a.2a.1
REFERENCE VIRUSES
AGuangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 E3/E2 640 80 <40 40 <40 40 <40
IVR-215 (AlVictorial2570/2019) 5a.2 2018-11-22 E4/D7/E2 80 1280 640 640 640 640 320
A/Sydney/5/2021 clone 3.4.1 5a.2a 2021-10-16 MDCK3/MDCK3 40 1280 1280 1280 1280 1280 640
A/Sydney/5/2021 pooled clones 10-10 5a.2a 2022-10-31 E3/E3 40 1280 640 1280 1280 1280 640
AlVictoria/4897/2022 5a.2a.1 2022-10-02 SIAT2/MDCK2 40 1280 1280 1280 5120 1280 2560
IVR-238 (AlVictorial4897/2022) 5a.2a.1 2022-10-02 E3/D6/E1 10-6 40 1280 1280 1280 1280 1280 1280
AWisconsin/67/2022 5a.2a.1 2022-1025 MDCK2 40 640 640 640 2560 640 1280
TEST VIRUSES
AMauritius/P9916_I-13/2023 5a.2a 2023-02-02 MDCK1/MDCK1 80 2560 1280 2560 1280 2560 1280
5a.2a 2023-02-10 MDCKx/MDCK1 160 5120 2560 5120 2560 2560 2560
5a.2a 2023-02-14 MDCK1/MDCK1 80 1280 1280 1280 1280 1280 1280
AMauritius/P10431_ 5a.2a 20230216 MDCKx/MDCK1 80 2560 2560 2560 2560 2560 2560
AMauritius/P10512_1-18/2023 5a.2a 2023-02-22 MDCKx/MDCK1 80 2560 1280 2560 2560 2560 1280
5a.2a 2023-02-23 MDCKx/MDCK1 80 2560 2560 2560 2560 2560 2560
5a.2a 2023-02-27 MDCKx/MDCK1 160 2560 2560 2560 2560 2560 1280
A/Burgos/3972/2023 5a.2a 2023-03-09 SIAT1 80 2560 2560 2560 2560 2560 1280
AMauritius/P21788_1-27/2023 5a.2a 2023-03-23 MDCK2/MDCK1 80 2560 1280 2560 1280 1280 1280
AMauritius/P23333_1-38/2023 5a.2a 2023-04-21 MDCKx/MDCK1 80 2560 1280 2560 2560 2560 1280
Vaccine Vaccine Vaccine Vaccine Vaccine
< relates to the lowest dilution of antiserum used NH2020-21  SH2021 SH 2023 NH2023-24  NH2023-24
ND = Not Done NH 2021-22
SH 2022
NH 2022-23

< 4-fold 4-fold

sfold [ > 8-fold

2 not recognised by the antiserum
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Table H1-15. Antigenic analyses of influenza A(H1N1)pdm09 viruses (2023-07-11) NEW

Viruses Other Collection Passage AIG-M IVR-215 A/Sydney A/Sydney  AVictorial IVR-238  A/Wisconsin/
information date history SWL1536/19  ANVic/2570/19 5121 5121 4897/2022  AlVicl4897/22 67/2022

Passage history Egg Egg  MDCK Egg MDCK Egg MDCK

Ferret number F12/20 F37/21 F46/22 Fo04/22 F05/23 F07/23 F17/23

Genetic group sa.1 522 5a.2a 5a.2a 5a2a.1 5a.2a1 5a.2a1
REFERENCE VIRUSES
AlGuangdong-Maonan/SWL1536/2019 sa.1 2019-06-17 E3/E2 1280 80 <40 40 <40 80 <40
IVR-215 (AlVictoria/2570/2019) 5a.2 2018-11-22 E4/D7/E2 80 640 320 640 320 640 320
AlSydney/5/2021 clone 3.4.1 5a.2a 2021-10-16 MDCK3/MDCK3 80 1280 1280 1280 1280 1280 640
A/Sydney/5/2021 pooled clones 10-10 5a.2a 2022-10-31 E3/E3 80 1280 1280 1280 1280 2560 640
AlVictorial/4897/2022 5a.2a.1 2022-10-02 SIAT2/MDCK2 40 1280 1280 1280 2560 1280 2560
IVR-238 (A/Victoria/4897/2022) 5a.2a.1 2022-10-02 E3/D6/E1 10-6 40 1280 640 1280 1280 2560 640
A/Wisconsin/67/2022 5a.2a.1 2022-10-25 MDCK2 40 1280 640 1280 2560 1280 1280
TEST VIRUSES
A/Oujda/388/2023 5a.2a 2023-01-03 MDCK1 2560 1280 2560 1280 1280 1280
AlMoldova/2025143/2023 5a.2a 2023-01-03 MDCK1 1280 1280 1280 1280 1280 1280
AlMoldova/2025271/2023 5a.2a 2023-01-05 MDCK1 1280 640 1280 1280 1280 640
AlMeknes/530/2023 5a.2a 2023-01-19 MDCK1 2560 1280 1280 1280 1280 640
AlMoldova/2027110/2023 5a.2a 2023-02-06 MDCK1 1280 640 1280 1280 640 640
A/Ghana/222/2023 5a.2a 2023-02-14 MDCK1 1280 640 640 1280 640 640

Vaccine Vaccine Vaccine Vaccine Vaccine
< relates to the lowest dilution of antiserum used NH 2020-21 SH 2021 SH 2023 NH 2023-24 NH 2023-24
ND = Not Done NH 2021-22
SH 2022
NH 2022-23
< 4-fold 4-fold sfold M >soid M not recognised by the antiserum 2160 (no homologous titre)
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Table H1-16. Antigenic analyses of influenza A(H1N1)pdm09 viruses (2023-07-19)

Viruses Other Collection Passage AG-M IVR-215 A/Sydney A/Sydney ictori: IVR-238 i i
information date history SWL1536/19  AIVic/2570/19 521 5121 4897/2022 ANicl4897/22 6712022
Passage history Egg Egg  MDCK Egg MDCK Egg MDCK
Ferret number F12/20 F37/21 F46/22 F04/22 F05/23 F07/23 F17/23
Genetic group 5a.1 5a2  5a2a  5a2a 5a.2a.1 5a.2a.1 5a.2a.1
REFERENCE VIRUSES
A/Guangdong-Maonan/SWL1536/2019 5a.1 2019-06-17 E3/E2 1280 80 <40 40 <40 40 <40
IVR-215 (AlVictoria/2570/2019) 5a.2 2018-11-22 E4/D7/E2 80 1280 640 640 640 640 640
AlSydney/5/2021 clone 3.4.1 5a.2a 2021-10-16 MDCK3/MDCK3 80 1280 1280 1280 1280 1280 640
AlSydney/5/2021 pooled clones 10-10 5a.2a 2022-10-31 E3/E3 40 1280 640 1280 640 1280 640
AlVictorial4897/2022 5a.2a.1 2022-10-02 SIAT2/MDCK2 40 1280 1280 1280 2560 2560 2560
IVR-238 (AlVictoria/4897/2022) 5a.2a.1 2022-10-02 E3/D6/E1 10-6 40 1280 640 1280 1280 1280 640
AWisconsin/67/2022 5a.2a.1 2022-10-25 MDCK2 80 1280 1280 1280 2560 1280 2560
TEST VIRUSES
A/Armenial1552/2022 5a.2a 2022-12-15 mpck1 g
A/Armenial1543/2022 5a.2a 20221215 MDCK1 1
AlTebessal44344/2022 5a.2a 20221215 MDCK1
AlTebessal44337/2022 5a.2a 20221215 MDCK1
AAgadir/222/2022 5a.2a 20221226 MDCK1
5a.2a 20221227 MDCK1
5a.2a 20221228 MDCK1
A/Armenia/84/2023 5a.2a 2023-01-09 MDCK1
AlBulgarial234/2023 5a.2a 20230115 MDCK2/SIAT1
A/Armenial242/2023 5a.2a 2023-01-16 MDCK1
AlSweden/1883/2023 5a.2a 2023-01-23 SIAT1/MDCK1
5a.2a 2023-01-31 MDCK1
5a.2a 2023-02-06 MDCK1/MDCK1
5a.2a 2023-02-09 MDCK1/MDCK1
AlSweden/1987/2023 5a.2a 2023-02-09 SIAT1/MDCK1
ASwitzerland/40234/2023 5a.2a 2023-0215 SIAT1/MDCK1
AlNorway/3014/2023 5a.2a 2023-02-21 MDCK1
A/Bulgaria/1546/2023 5a.2a 2023-02-21 MDCK2/MDCK1
ABulgarial1545/2023 5a.2a 2023-02-21 MDCK2/MDCK1
ABulgarial1537/2023 5a.2a 2023-02-21 MDCK2/MDCK1
ASwitzerland/32897/2023 5a.2a 2023-02-22 SIAT1/MDCK1
AlSwitzerland/76467/2023 5a.2a 2023-02-27 SIAT1/MDCK1
ASweden/4141/2023 5a.2a 2023-03-03 SIAT1/MDCK1
AEskilstunal3/2023 5a.2a 2023-03-05 SIAT1/MDCK1
AlNorway/3602/2023 5a.2a 2023-03-06 MDCK1
ABosniaAndHerzegovina/219/2023 5a.2a 2023-03-09 MDCK1
A'Sweden/50473/2023 5a.2a 2023-03-13 SIAT1/MDCK1
A/Sweden/4097/2023 5a.2a 20230314 SIAT1/MDCK1
Allreland/19595/2023 5a.2a 2023-03-22 MDCK1
AlSweden/4722/2023 5a.2a 2023-03-25 SIAT1/MDCK1
AlNorway/4944/2023 5a.2a 2023-03-27 MDCK1
AlNorway/5249/2023 5a.2a 2023-04-03 MDCK1
ASweden/5227/2023 5a.2a 2023-04-15 SIAT1/MDCK1
49912023 5a.2a 2023-04-24 SIAT1/MDCK1
‘AiNorway/ 150212023 5a.2a.1 20230123
AlNorway/5021/2023 5a.2a.1 2023-0317 MDCK1 1280 1280 1280
AfFalun/212023 no seq 2023-02-21 SIAT1/MDCK1 2560 1280 1280
Vaccine Vaccine Vaccine Vaccine Vaccine
< relates to the lowest dilution of antiserum used NH202021  SH2021 SH 2023 NH2023-24  NH2023-24
ND = Not Done NH 2021-22
SH 2022
NH 2022-23
<a-fold 4-fold sfold [ >8oid [N not recognised by the antiserum 2 160 (no homologous titre)
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Table H1-17. Antigenic analyses of influenza A(H1N1)pdm09 viruses (2023-07-25)

Viruses Other Collection Passage AG-M IVR-215 A/Sydney A/Sydney AWictorial IVR-238  A/Wisconsin/
information date history SWL1536119  ANVic/2570119 5121 521 480712022 ANic/4897/22 6712022

Passage history Egg Egg  MDCK Egg MDCK Egg MDCK

Ferret number F12/20 37121 Fagi2  FO4I22 FO5123 Fo7/23 F17/23

Genetic group 5.1 522  S5a2a  5a2a 5a.2a.1 5a.2a.1 5a.2a.1
REFERENCE VIRUSES
AlGuangdong-Maonan/SWL1536/2019 521 2019-06-17 E3/E2 1280 40 <a0 40 <40 40 <40
IVR-215 (AlVictorial2570/2019) 5a.2 2018-11-22 E4ID7/E2 80 1280 640 640 640 1280 320
AlSydney/5/2021 clone 3.4.1 5a.2a 2021-10-16 MDCK3/MDCK3 80 1280 1280 1280 1280 1280 1280
AlSydney/5/2021 pooled clones 10-10 5a.2a 202210-31 E3/E3 80 1280 1280 1280 1280 2560 640
ANVictorial4897/2022 5a.2a.1 2022-10-02 SIAT2/MDCK2 40 1280 1280 1280 2560 1280 1280
IVR-238 (AlVictorial4897/2022) 5a.2a.1 2022-10-02 E3/DG/E1 10-6 40 1280 1280 2560 2560 2560 640
AWisconsin/67/2022 5a.2a.1 2022-10-25 MDCK2 40 640 640 1280 2560 1280 1280
TEST VIRUSES
AHungary/37/2023 5a.2a 2023-01-26 MDCK1/MDCK1 1280 1280 1280 1280 1280 640
AHungary/3412023 5a.2a 2023-01-30 MDCK1/MDCK1 1280 640 1280 640 1280 640
AlNorway/1811/2023 5a.2a 20230131 1280 1280 1280 1280 1280 640
AEstonial17332012023 5a.2a 2023-02-05 1280 1280 1280 1280 1280 640
AEstonial173321/2023 5a.2a 2023-02-07 1280 1280 1280 1280 1280 640
AHungary/66/2023 5a.2a 2023-02-20 MDCK1/MDCK1 2560 1280 2560 2560 2560 1280
Allreland/15762/2023 5a.2a 2023-03-06 MDCK2 1280 1280 2560 2560 1280 640
Allreland/16836/2023 5a.2a 2023-03-09 MDCK2 1280 1280 2560 2560 2560 1280
Allreland/16739/2023 5a.2a 2023-03-10 MDCK2 1280 1280 1280 1280 1280 640
AHungary/116/2023 5a.2a 2023-03-29 MDCK1/MDCK1 2560 1280 2560 2560 2560 1280
AlSerbial2737/2023 5a.2a 2023-03-29 C2/MDCK1 640 640 640 640 640 320

Vaccine Vaccine Vaccine Vacci Vaccine
< relates to the lowest dilution of antiserum used NH202021  SH2021 SH 2023 NH202324  NH2023-24
ND = Not Done NH 2021-22
SH 2022
NH 202223
<a-fold a-fold sfod [ >8-fold M not recognised by the antiserum 2160 (no homologous titre)
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Table H1-18. Antigenic analyses of influenza A(H1N1)pdm09 viruses (2023-08-01)

NEW

Viruses Other Collection Passage AG-M IVR215 AlSydney AlSydney ANictorial ANictorial IVR238  AWisconsin/
information date history  SWL153619  ANic257019 521 489712022 489712022 ANicl4gori22 6712022
Passage history Egg Egg  MDCK Egg MDCK MDCK Egg MDCK
Ferret number F12120 F3721  Fasiz2  FO4I22 Fos123 F2223 Fo723 F17123
Genetic group 521 5a2  5a2a  Saza  5azal  Sazat 52221 5a2a1
REFERENCE VIRUSES
A/Guangdong-Maonan/SWL1536/2019 521 20190617 2 1280 80 <40 <40 <40 <40 40
IVR-215 (ANVictoriai2570/201 522 20181122 E4D7IE2 80 1280 640 640 640 640 640 320
ASydney/5/2021 clone 3.4.1 5a2a 20211016 MDCK3/MDCK3 40 1280 640 1280 1280 640 1280 640
AISydney/5/2021 pooled clones 10-10 5222 2022-10-31 E3E2 0 640 640 1280 640 320 1280 320
ANictorial897/2022 52221 20221002 SIAT2ZMDCK2 P 1280 1280 2560 2560 2560 1280 2560
IVR-238 (AlVictoriald897/2022) sa2a1 20221002 E3D6/E1 106 0 640 640 1280 2560 640 2560 640
AWisconsin/67/2022 52221 20221025 MDCK2 0 1280 640 1280 2560 1280 1280 1280
TEST VIRUSES
APParmait1/2023 s5a2a 2023.0127 MDCK3/MDCK1 640 320 320 320 320 640 320
AlParmal14/2023 s5a2a 20230131 MDCKIMDCK1 840 320 640 640 320 640 640
AFFVG-Trieste/ 11412023 s5a2a 20230203 MDCKIMDCK1 640 320 640 640 320 640 320
AFFVG-Gorizial113/2023 s5a2a MDCK3MDCK1 640 640 640 640 320 640 320
AIFVG-Trieste/116/2023 5a2a 20230207 MDCKIMDCK1 1280 1280 1280 1280 1280 1280 640
AIFVG-Trieste 1152023 5a2a 23.02. MDCKIMDCK1 1280 640 640 640 320 640 320
AEstonial173338/2023 s5a2a 20230209 1280 640 1280 640 640 1280 320
ABelgium/$1341/2023 s5a2a 20230209 MDCK1/MDCK1 2560 1280 2560 1280 640 1280 640
ABelgium/$1330/2023 s5a2a 20230212 MDCK1/MDCK1 1280 640 1280 640 640 1280 320
A/Belgium/G0207/2023 s5a2a 20230213 MDCK1/MDCK1 1280 640 1280 1280 640 640 640
ABelgium/$1391/2023 5a2a 2023.02-16 MDCK1/MDCK1 1280 1280 640 640 640 640 640
ABelgium/$135412023 5a2a 20230247 MDCK1MDCK1 1280 60 1280 1280 640 640 640
ABolgium/$178512023 s5a2a 20230219 MDCK1MDCK1 640 640 1280 1280 640 1280 640
AlBelgium/G0248/2023 s5a2a 20230 MDCK1/MDCK1 1280 1280 1280 1280 1280 1280 640
AIKyivi199612023 s5a2a MDCKIMDCK1 2560 2560 2560 2560 1280 2560 1280
ASerbial234812023 s5a2a 2023-03-14 CHIMDCK1 1280 1280 1280 1280 640 1280 640
ABelgium/$1403/2023 5a2a 20230314 MDCK1MDCK1 1280 640 640 640 640 640
ABelgium/$136312023 5222 20230314 MDCK1/MDCK1 1280 2560 1280 1280 640
ABelgium/$1357/2023 s5a2a 20230314 MDCK1/MDCK1 2560 2560 1280 1280 1280
jum/$133612023 s5a2a 2023-03-14 MDCK1/MDCK1 1280 1280 1280 640
ABelgium/$1333/2023 s5a2a 2023-03-14 MDCK1/MDCK1 640 640 640 320
ABelgium/$133112023 s5a2a 2023-03-14 MDCK1/MDCK1 1280 1280 640
ABelgium/G0310/2023 s5a2a 20230404 MDCK1/MDCK1 2560 1280 1280 1280
23 5222 23-04.06 "
mIS1188/2023 5a2a.1 20230208 MDCK1/MDCK1 640
AlBelgium/$1332/2023 5221 12 MDCK1/MDCK1 640
Vaccine Vaccine Vaccine
<relates to the lowest dilution of antiserum used NH202021  SH2021 NH 202324
ND = Not Done. NH 202122
SH2022
NH2022.23
<afold atold stoid [l >sroia  [EM not recognised by the antiserum 2160 (no homologous titre)
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Table H1-19. Antigeni of i

A(H1N1)pdm089 viruses (2023-08-08)

43

Viruses Other Collection Passage NGM IR215 AlSydney AlSydney ANictorial IVR-238 AWisconsin/
information date history  SWL1536119  ANVic/2570/19 521 521 489712022 ANViclaBeTiz2
Passage history Egg Egg  MDCK Egg MDCK Egg MDCK
Ferret number F12120 F3721  Faszz  FO4i22 F05123 Fo7123 F17123
Genetic group sa.1 5a2  5a2a  5a2a  Sazat 5a2a.1 5a2a1
REFERENCE VIRUSES
AGuangdong-Maonan/SWL1536/2019 sa1 2019-06-17 E3/E2 1280 80 <40 <40 <40 40 <40
IVR-215 (ANVictorial257012019) 5a.2 2018-11-22 E4ID7/E2 8 1280 320 640 640 640 320
AlSydney/5/2021 clone 3.4.1 5222 2021-10-16 MDCK3/MDCK3 80 1280 1280 1280 1280 1280 640
ASydney/5/2021 pooled clones 10-10 5a2a 2022-10-31 E3/E2 40 640 640 640 640 1280 320
AVictorial4897/2022 sa2a.1 2022-10-02 SIATZIMDCK2 80 1280 1280 2560 2560 2560 2560
IVR-238 (ANVictorial4897/2022) s5a2a.1 2022-10.02 E3DG/E1 106 40 640 640 1280 1280 1280 640
AWisconsin/67/2022 5a.2a1 2022-10-25 MDCK2 40 1280 640 1280 1280 640 1280
TEST VIRUSES
ABourgogne/01006/2023 522 2023-01-09 MDCK1MDCK1
Champagne_Ardennel02319/2023 5222 202301-23 MDCK1MDCK1
AlRomanial545585/2023 5a2a 2023.01-26 SIAT2IMDCK1
AlFranche_Comtel03222/2023 5222 2023-01-30 MDCK1MDCK1
Kosovo/d57/2023 5222 2023-02.01
AlKosovol497/2023 5a.2a 2023.02.02
AlKosovol518/2023 5222 2023-02.02
Kosovo/503/2023 5222 2023.02.02
ABelgium/$1359/2023 5a.2a 2023.02.03 MDCK1/MDCK1
AKosovol1297/2023 5222 2023-02.03 IATH
NEstonial173318/2023 5222 2023-02.04
Allle_de_France/03351/2023 5a.2a 2023.02.06 MDCK1/MDCK1
ADakar/01/2023 5222 2023-02-06 MDCK2/MDCK1
ARomanial546116/2023 5222 2023-02.07
A/Romanial54620512023 5222 2023-02.08
AlChampagne_Ardenne/03912/2023 5222 20230213
ARomanial546347/2023 5222 20230213
AlLons._le_Saunier/04313/2023 5222 20230215 MDCK1MDCK1
AlFranche_Comte/04389/2023 5222 2023-02-16 MDCK1/MDCK1
Allle_de_France/0433412023 5a2a 2023-02-16 MDCK1/MDCK1
ARomanial546760/2023 5222 2023-02.21 SIAT2IMDCK1
AlBelgium/$1395/2023 5a2a 2023-02-21 SIATUISIATY
Kosovo/929/2023 5a2a 20230224
AKosovo/948/2023 5222 20230227
AKosovol972/2023 5a2a 2023-02:28
A 02 522 20230228
Allle_de_Francel05587/2023 5222 2023-03.01 MDCK1/MDCK1
anial547563/2023 5a2a 2023-03-03 SIAT2IMDCK1
APoland/196/2023 522 2023-03-06 MDCK1
nel06091/2023 5222 2023-03.06 MDCK1MDCK1
AlChampagne_Ardenne/05898/2023 5a2a 2023-03-06 MDCK1/MDCK1
ASwitzerlandi43530/2023 5222 2023-03-07
AKosovol1144/2023 5222 2023-03.09
AlPoland/160/2023 5a2a 2023-03-14
AlSwitzerland/10945/2023 5222 2023-03-14
AKosovol 122112023 5222 2023-03-14
AMauritius/P11349/2023 5a2a 20230315
ARomanial54844912023 5222 20230315
APoland/159/2023 5222 20230316
AlPoland/110/2023 5a.2a 2023.03-17
APoland/10912023 5222 2023-03-17
AKosovol 130512023 5222 2023-03-20
Switzerland/77757/2023 5a.2a 2023-03-21
AlAIsace/095772023 5222 2023-04-03
AKosovol 148812023 5a2a 2023-04-04
it 112023 5222 20230517
AlBelgium/G0121/2023 5a2ad 20230116
- i 3 5a2a.1 2023-02.01
‘AiNord_Pas_de_Calaisi02680/2023 o seq 2023:01:30 'MDCKAMDCK1
AlBelgium/$1376/2023 noseq 2023-02:07 MDCK1/MDCK1
ABelgium/G020012023 no seq 2023-02.08 MDCK1MDCK1
Allle_de_France/05015/2023 no seq 20230227 MDCK1MDCK1
Allle_de_Francel05470/2023 no seq 2023-03-01 MDCK1MDCK1
Vaccine Vaccine Vaccine Vaccine
< relates to the lowest dilution of antiserum used NH 2020-21 SH 2021 SH 2023 NH 2023-24
ND = Not Done NH 202122
SH2022
NH 202223
<4-fold afold sfoid [ >8-fola  [WEM not recognised by the antiserum 2 160 (no homologous titre)



Table H1-20. Antigeni ly of i A(H1N1)pdmO09 viruses (2023-08-16)
Viruses Other Collection Passage NGM IVR215 AlSydney AlSydney ANictorial IR-238  AWisconsin/
information date history SWL1536119  ANVIc/2570119 si21 521 489712022 AIVicld897I22 6712022
Passage history Eg Egg  MDCK Egg MDCK Egg MDCK
Ferret number F12120 3721 Faslzz  FO4i22 F05/23 Fo7/23 F17123
Genetic group 51 522  5a2a  Saza 5a.2a1 5a.2a1 5a.2a1
REFERENCE VIRUSES
A/Guangdong-Maonan/SWL1536/2019 sa.1 2019-06-17 E3E2 2560 80 <40 <40 <40 40 <40
IVR-215 (ANVictorial2570/2019) 5a.2 201811-22 E4ID7IE2 80 1280 640 640 640 640 320
A'Sydney/5/2021 clone 3.4.1 5a.2a 2021-10-16 MDCK3/MDCK3 80 1280 1280 1280 1280 1280 640
A'Sydney/52021 pooled clones 10-10 5a.2a 202210-31 E3E2 80 640 640 1280 640 1280 640
Aictorial489712022 5a.2a1 202210-02 SIAT2IMDCK2 40 1280 1280 1280 2560 2560 2560
IVR-238 (AlVictorial4897/2022) 52.2a.1 2022-10-02 E3/D6/E1 106 80 1280 1280 2560 2560 2560 1280
AWisconsin/67/2022 5a2a1 20221025 MDCK2 20 1280 640 640 1280 640 1280
TEST VIRUSES
AlKosovol107/2023 5a.2a 2023-01-30
AlKosovol367/2023 5a.2a 2023-02.01
AlKosovol765/2023 5a.2a 2023-02-14
AZakarpattyal175012023 5a.2a 2023-02-16
AZakarpattya/1749/2023 5a.2a 2023-02-16
AOdesal1935/2023 5a.2a 2023-03-10
AOdesal1936/2023 5a.2a 2023-03-14
AIDakar/08/2023 5a.2a 2023-03-30
ASalalah/5239565/2023 5a.2a 2023-04-06
AlHaymal723207112023 5a.2a 2023-04-16
AlJaalanBaniBuAli723231112023 5a.2a 2023-05-08
A alladolid/4861/2023 5a.2a 2023-05-08
A/Ghanal116012023 5a.2a 2023-06-06
AlHongKong/1429/2023 5a.2a 2023.07-03
AlHongKong/1515/2023 5a.2a
AlHongKong/1512/2023 5a.2a
AlHongKor 3 5a.22
AlSerbial507608/2023 5a2ai
AlHongKong/1430/2023 5a.2a1 MDCK1/MDCK1
AlHongKong/1432/2023 5a.2a1 MDCK1/MDCK1
AlHongKong/1510/2023 5a.2a1 MDCK1/MDCK1
AHongKong/1475/2023 5a.2a1 2023-07-07 MDCK1/MDCK1
AlHongKong/1502/2023 5a.2a1 2023-07-07 MDCK1/MDCK1
AlHongKong/1514/2023 5a.2a1 2023.07-08 MDCK1/MDCK1
Va Vaccine Vaccine Vac
<relates to the lowest dilution of antiserum used NH202021  SH2021 SH2023 NH 202324
ND = Not Done NH 202122
SH2022
NH 202223
<afold afold sfold [ >s-fold &M not recognised by the antiserum 2160 (no homologous titre)
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Table H1-21. Antigeni

A(H1N1)pdm089 viruses (2023-08-30)

<4-fold

afold

sfold [ >8fold BN not recognised by the antiserum

45

2160 (no homologous titre)

Viruses Other Collection Passage x IVR215  AlSydney AlSydney Aictoria/ IVR-238  AWisconsin/
information date history SWL1536/19  ANic/2570/19 5121 521 489712022  AIVicla897I22

Passage history Eq Egg  MDCK Egg MDCK Egg MDCK

Ferret number F12120 F37121  Fagiz2  Fo4i22 F05/23 F07/23 F17/23

Genetic group 5a.1 522  5a2a  S5aza 5a2a1 5a2a1 5a.2a.1
REFERENCE VIRUSES
AlGuangdong-Maonan/SWL1536/2019 sa.1 2019-06-17 E3/E2 1280 80 <40 <40 <40 40 <40
IVR-215 (AlVictoria/2570/2019) 522 20181122 E4IDTIE2 40 640 640 640 640 1280 320
AlSydney/5/2021 clone 3.4.1 5a.2a 20211016 MDCK3/MDCK3 40 1280 1280 1280 1280 1280 640
AiSydney/5/2021 pooled clones 10-10 5a.2a 2022-10-31 E3/E3 40 640 640 640 640 1280 320
AVictorial4897/2022 5a.2a.1 20221002 SIAT2/MDCK2 40 2560 1280 2560 2560 2560 2560
IVR-238 (AlVictoria/4897/2022) 5a.2a.1 20221002 E3/D6/ET 106 40 1280 320 1280 1280 1280 640
AWisconsin/67/2022 5a.2a.1 20221025 MDCK2 40 1280 640 1280 2560 1280 1280
TEST VIRUSES
AlLisboal2012023 (VG220919_1°SIAT1) 5a.2a 20230215 SIAT1/MDCK1 1280 1280 1280 1280 1280 640
AlLisboal35/2023 (VG220940_1°SIAT1) 5a.2a 20230227 SIAT1/MDCK1 640 640 640 640 640 320
AlLisboal4912023 (RL220970_1°MDCK) 5a.2a 20230302 MDCKA/MDCK1 1280 640 640 1280 1280 640
AlLisboal73/2023 (RL221086_1°SIAT1) 5a.2a 20230316 SIAT1/MDCK1 640 640 640 1280 640 320
AlLisboal68/2023 (RL221144_1°SIAT1) 5a.2a 20230325 1280 640 1280 1280 1280 640
AlLisboal71/2023 (RL221182_1°SIATH) 5a.2a 20230329 1280 640 640 640 1280 640
AlLisboal70/2023 (RL221185_1°SIAT1) 5a.2a 2023-04-02 1280 640 640 1280 1280 640
AlLisboal7212023 (RL221187_1°SIAT1) 5a.2a 20230404 SIAT1/MDCK1 1280 640 1280 1280 640 640
AlDakar/12/2023 5a.2a 20230427 MDCK3 2560 1280 2560 2560 2560 1280
AlLisboal57/2023 (RL221313_1°SIAT1) 5a.2a 20230428 SIAT1/MDCK2 1280 640 1280 1280 1280 320
AlDakar/1312023 5a.2a 20230508 MDCK2 2560 1280 1280 2560 2560 640
AlArgentinal525/2023 5a.2a 20230616 MDCK1 2560 1280 2560 2560 2560 1280
AlArgentinal508/2023 5a.2a 2023-06-16 MDCK1 2560 1280 2560 2560 2560 1280
AlArgentinal567/2023 5a.2a 2023-06-22 MDCK1 1280 1280 2560 1280 1280 640
AlArgentinal627/2023 5a.2a 20230623 MDCK1 1280 1280 1280 1280 1280 640
AlArgentinal53012023 5a.2a 2023-06-23 MDCK1 2560 1280 2560 2560 2560 1280
AlArgentinal595/2023 5a.2a 20230624 MDCK1 1280 2560 1280 2560 2560 1280
AlArgentinal531/2023 5a.2a 20230624 MDCK1 1280 1280 1280 1280 1280 640
AlArgentinal630/2023 5a.2a 2023-06-26 MDCK1 1280 1280 1280 1280 1280 640
AlArgentinal535/2023 5a.2a 2023-06-29 MDCK1 1280 1280 1280 1280 1280 640
AlArgentinal561/2023 5a.2a 20230630 MDCK1 640 640 640 640 1280 640
AlArgentinal533/2023 5a.2a 20230702 MDCK1 1280 1280 1280 1280 1280 320
AlArgentinal563/2023 5a.2a 20230703 MDCK1 2560 1280 1280 1280 2560 640
AlArgentinal736/2023 5a.2a 20230704 MDCK1 1280 1280 1280 1280 1280 640
AlArgentinal684/2023 5a.2a 20230705 MDCK1 640 640 640 640 640 320
AlArgentinal738/2023 5a.2a 23-07- 1280 1280 1280 1280 2560 640
AlArgentinal735/2023 5a.2a 20230706 1280 1280 1280 1280 1280 640
AlArgentinal677/2023 5a.2a 2023-07-06 MDCK1 1280 1280 1280 1280 1280 640
AlArgentinal742/2023 5a.2a 20230707 MDCK1 1280 640 640 1280 1280 640
AlArgentinal772/2023 5a.2a 20230709 MDCK1 640 640 640 1280 1280 320
AlArgentinal824/2023 5a.2a 2023.07-13 MDCK1 1280 640 1280 1280 1280 320

___AlArgentina/825/2023 5a.2a 20230714 MDCK1 1280 640 1280 640
AlArgentinal538/2023 5a.2a1 20230630 MDCK1 640 640 640 640 640
AlArgentinal763/2023 5a.2a.1 20230706 MDCK1 1280 640 1280 2560 1280 1280
A/Argentinal708/2023 5a.2a.1 20230707 MDCK1 640 320 640 1280 640 640
i Vaccine Vaccine Vaccine
<relates to the lowest dilution of antiserum used NH202021  SH2021 SH 2023 NH 2023-24
ND = Not Done NH 2021-22
SH 2022
NH 2022-23



Table H1-22. Antigeni of i A(H1N1)pdm09 viruses (2023-09-08)

Viruses Other Collection Passage AG-M IVR-215  A/Sydney A/Sydney  AWictoria/ IVR-238  A/Wisconsin/
information date history SWL1536/19  AlVic/2570/19 5121 5/21  4897/2022 AlVic/4897/22
Passage history Egg Egg MDCK Egg MDCK Egg MDCK
Ferret number F12/20 F37121 F46/22 Fo04/22 FO05/23 Fo7/23 F17/23
Genetic group Sa.1 5a.2 5a.2a 5a.2a 5a.2a.1 5a.2a.1 5a.2a.1
'REFERENCE VIRUSES
AGuangdong-Maonan/SWL1536/2019 521 2019-06-17 E3E2 640 80 <40 <40 <40 40 <40
IVR-215 (A/Victoria/2570/2019) 5a.2 2018-11-22 E4/D7/E: 80 1280 640 640 640 640 320
A/Sydney/5/2021 5a.2a 2021-10-16 MDCK3/MDCK3 40 1280 640 640 640 640 640
A'Sydney/5/2021 522 20221031 E3E3 80 1280 1280 1280 1280 1280 640
AlVictorial4897/2022 5a.2a.1 2022-10-02 SIAT2/MDCK2 40 2560 1280 2560 2560 2560 2560
IVR-238 (A/Victoria/4897/2022) 5a.2a.1 2022-10-02 E3/D6/E1 10-6 80 1280 1280 1280 1280 2560 640
AWisconsin/67/2022 5a.2a1 2022-10-25 MDCK2 40 1280 640 640 2560 1280 1280
TEST VIRUSES
A/Cyprus/318/2023 5a.2a 2023-02-20 80 2560 1280 2560 2560 2560 1280
AlLisboal56/2023 (RL221314_SWAB) 5a.2a 2023-05-08 1280 1280 1280 1280 1280 640
AlFianarantsoal01752/2023 5a2a 2023.06-05 2560 1280 2560 2560 2560 1280
A/Moramanga/01770/2023 5a.2a 2023-06-06 2560 2560 2560 2560 2560 1280
AlAntsirabe/01811/2023 5a.2a 2023-06-12 2560 1280 2560 2560 2560 1280
AlFianarantsoal01776/2023 sa2a 80 2560 2560 1280 2560 1280 1280
AlAntsirabe/01814/2023 5a.2a 1280 1280 1280 1280 1280 640
AlAntsirabe/01812/2023 5a.2a 1280 1280 2560 2560 2560 1280
AlFianarantsoal01808/2023 sa2a 640 1280 1280 1280 1280 640
AlAntsirabe/01870/2023 5a.2a 1280 1280 2560 2560 1280 1280
/A/Antananarivo/01843/2023 5a.2a 1280 640 1280 1280 1280 640
AFianarantsoa/01854/2023 5a.2a 1280 1280 1280 1280
A/Argentinal605/2023 5a.2a 640 1280 640 1280 1280
AArgentinal490/2023 5a.2a 640 640 640
A/Argentina/526/2023 5a.2a 1280 1280 1280 1280 1280
A/Antananarivo/01919/2023 5a.2a 640 320 640 320
(1 1378_SWAB) 5a.2a.1 1280 640 1280 2560 1280
Vaccine Vaccine Vaccine Vaccine
< relates to the lowest dilution of antiserum used NH 2020-21 SH 2021 SH 2023 NH 2023-24
ND = Not Done NH 2021-22
SH 2022
NH 2022-23
<4-fold afold sfold M >s-foia  JIEM not recognised by the anti 2160 (no homologous titre)
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Fold-reduction table: H1IN1

<4-fold difference 4-fold difference >4-fold difference total
number percentage | number | percentage | number | percentage
1536/2019 Cell 5a.1 0 0% 0 0% 46 100% 46
1536/2019 Egg 5a.1 0 0% 2 0.8% 236 99.2% 238
A/Ghana/1894/2021 Egg 5a.1 0 0% 0 0% 46 100% 46
Allyon/820/2021 Egg 5a.1 0 0% 0 0% 46 100% 46
A/Denmark/3280/2019 Cell 5a.2 43 93.5% 3 6.5% 0 0% 46
IVR-215 (A/Victoria/2570/2019) Egg 5a.2 230 96.6% 8 3.4% 0 0% 238
2021 Cell 5a.2a 229 96.2% 9 3.8% 0 0% 238
A/Sydney/5/2021 Egg 5a.2a 207 87.0% 31 13.0% 0 0% 238
A/Norway/25089/2022 Cell 5a.2a.1 44 95.7% 2 4.3% 0 0% 46
A/Norway/31694/2022 Egg 5a.2a.1 44 95.7% 2 4.3% 0 0% 46
AlVictoria/4897/2022 Cell 5a.2a.1 206 86.6% 31 13.0% 1 0% 238
IVR-238 (A/Victoria/4897/2022) Egg 5a.2a.1 219 92.0% 19 8.0% 0 0% 238
A/Wisconsin/67/2022 Cell 5a.2a.1 164 85.4% 28 14.6% 0 0% 192

47



A /H1IN1: Egg isolates

Virus Status Genetic group/clade Comment
A /Lyon/820/2021 CBER-49B, 6B.1A.5a.1 (128T, Egg adaptation:
NIB-132, SAN-015 P137S, G155E) (X187V,T483N
-CHO), 2-way pass
A /Norway/31694/2022 sent out 6B.1A.5a.2a.1 (P137S, Egg adaptation:
K142R) (Q223R)
A /Catalonia/NSVH161512065/2022  available to send 6B.1A.5a.2a.1 (P137S, Egg adaptation:
out K142R) (Q223R)
A /Ghana/1894/2021 Reference only 6B.1A.5a.1 (I166T, Egg adaptation:
A186T) (no change)
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A /H1N1: HI reagents and references

Virus Genetic group Virus passage Ferret ID
A /Guangdong-Maonan/SWL1536/2019 6B.1A.5a.1 C2/MDCK1 F09/20
A /Guangdong-Maonan/SW1.1536/2019 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/MDCKb5 F28/20
A /Norway/25089,/2022 6B.1A.5a.2 MDCK?2 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 STAT2/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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Summary: HIN1

Genetic analyses

Globally 6B.1A.5a.2a and 6B.1A.5a.2a.1 clade viruses both continued to circulate with differing relative
proportions depending on region.

Clade 5a.2a viruses predominated since 1st February in Africa, the Eastern Mediterranean, and South East
Asia, albeit with few viruses detected.

In Europe, Western Pacific and the Americas 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 three
subgroups; one detected in Australia and Europe, represented by the potential CVV A /Sydney/175/2022;
a second detected in South East Asia (S83P, S85P, H273Q, V321I) and the other represented by
A /Washington/22/2023 or A/Washington/24,/2022 (A73T, A141E, V1521, 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/10468/2023-like (I1418V, D269N,
P137S) and the remaining group, without a potential CVV or reference, defined by 1418V.

Within the 5a.2a.1 viruses (P137S, T277A, E356D) there are two main groups of viruses - either
A /Wisconsin/67/2022-like or A /Victoria/4897/2022-like (with T216A).

Antigenic analyses

HI titre fold reductions against the SH2023 vaccine strain (A/Sydney/5/21 cell 5a.2a), especially when test
viruses are 5a.2a.1, whereas the cell based NH 2023-24 cell based strain (A /Victoria/4897/2022) recognises
both 5a.2a and 5a.2a.1 well

Egg-based A /Victoria/4897/2022 recognises both 5a.2a and 5a.2a.1 test viruses well
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Influenza A H3N2

Genetic analyses: H3N2

Maximum likelihood phylogenetic tree: H3N2

Maximum likelihood 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 200 sequences and keep at least one representative from each country. Annotation of amino
acids substitutions performed with Treetime ancestral reconstruction. References and CVVs are marked as
Cell or Egg.
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Antigenic analyses: H3N2

Haemagglutination inhibition tables: H3N2

Table H3-1. Antigeni ly of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-02-17

Haemagglutination inhibition titre

Post-infection ferret antisera

Viruses e AlCamb AiCamb AlThuringen A/Stockholm  AlDarwin A/Norway A/Norway A/Poland A/Slovenia AlLille AlCatal
historv 925256/20 e0826360/20 10/22 5/21 9/21 24873/21 24873/21 97/22  8720/2022 50053/2022 NSVH-2067/22
Passage history AT Egg SIAT SIAT Egt Egt SIAT A SIAT SIAT
Ferret number F03/21 F10121 F36122 F15/22 F3921  F022 1122 F39122 F24/22 F02123 Fa1122
Genetic group 1a 1a 2 2a 2a1 2a1b
REFERENCE VIRUSES
A/Cambodia/925256/2020 1a 2020-09-25 SIATS 1280 160 <40 320 320 80 40 80 <40 160 <40
‘AlCambodia/e0826360/2020 1a 2020-07-16 ES/E3 80 640 40 160 320 40 80 40 80 160 <40
AlThuringen/10/2022 2 2022-04-01 P1SIAT2 40 160 320 320 160 80 160 80 160 320 40
AJStockholm/5/2021 2 2021-04-16 SIATO/SIAT3 80 80 80 640 640 80 320 320 320 320 160
A/Darwin/9/2021 2a 2021-04-17 E3/E4 80 640 320 640 1280 160 320 640 640 640 160
ANorway/24873/2021 2a3 2021-10-24 SIAT3 40 80 80 160 320 160 320 160 160 160 80
ANorway/24873/2021 2a3 2021-10-24 E3/E1 80 320 160 640 1280 320 1280 320 1280 640 160
AlPoland/97/2022 222 2022-05-09 SIAT2 40 160 80 640 640 320 320 1280 1280 1280 640
A/Slovenia/8720/2022 2a1 20220210 SIATA/MDCK1/SIAT2 40 80 80 320 640 160 320 640 640 1280 640
AlLille/50053/2022 2a1 2022-09-06 MDCK1/SIAT3 40 160 40 320 320 80 160 320 640 2560 640
AlCatalonia/NSVH161512067/2022 2a1b 2022-09-14 SIAT1/SIAT3 40 40 80 160 320 80 160 320 640 640 640
TEST VIRUSES
A/Albanial290586/2023 2 2023-01-05 SIATA 640 80
AlValladolid/24/2022 2b 2022-10-06 SIAT1/SIATA 160 [IINABON 40|
AValladolid/22/2022 2 202210-06 SIAT1/SIATA 320
A/Castilla La Mancha/3894/2022 2 2022-10-09 SIATA
AValladolidi27/2022 2 2022-10-11 SIAT1/SIATA 320
AValladolid/11/2022 2 2022410412 SIATU/SIATY 320
A/Burgos/29/2022 2 2022-11-01 SIAT1/SIATY 320 320
A/salamancal33/2022 2 202211-02 SIAT1/SIATA 320 640
A/Burgos/28/2022 2 2022-11-02 SIAT1/SIATY 320
AlCeutald23212022 2 2022-11-08 SIATY
A/Bretagne/5545212022 2 202211414 SIATA
NAvilal53/2022 2 20221229 SIATV/SIATA
A/Bulgarial509/2023 2 2023-01-16 SIAT1
AlCastilla La Manchal4215/2022 2 2022-10-28 SIAT1
La Manchal4128/2022 2 20221021
AlValladolid/3112022 2 2022-10-09 SIAT/SIATA
A/Albanial290567/2023 2 2023-01-05 SIATA
A/Bulgarial66412023 2 20230112 SIAT1
| AlMauritius/P61639/2022 2 20221214
astil 22 Zad 2022:40-07
AlPalencial3 2a1 2022-10-25
NS: 2a1 2022-11-02
2a1 2023-01-08
AValladolid/19/2022 2a1 2022-10-05
AValladolid/3212022 2a1 2022-10-10
AValladolid/12/2022 2a1

j 2a1 40 .
‘ANalladolidi21/2022 2a.4b 160 640
AlAragon/4051/2022 2a.1b 40 640
A/Bretagne/55892/2022 2a.1b 20221147 80 640
A/AIbanial290580/2023 2a.1b 20230105 80 640
ANalladolid/15/2023 2a.1b 20230105 40 640
A/AIbanial290638/2023 2a.1b 20230106 160 640 1280 1280
A/Burgos/8/2023 2a.1b 20230109 80 160 640 640
A/Castilla La Manchal4044/2022 2a.1b 20221012 80 320 640 640
A/AIbanial290633/2023 20230106 80 320 640 640
A/Segovial233/2022 20221008 80 320 640 640
B 20221109
‘A/Brandenburg/15/2022 20221017 640 640
ANValladolidi17/ B 2023-01-16
‘AlMauritius/P0889412023 20230108 MDCK/SIAT1
< relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 202324
<4-fold 4-fold sfold [ >8fola MM not recognised by the antiserum 2160 (no homologous titre)

54



Table H3-2. igeni y of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-02-24

Postinfection ferret antisera
Viruses Collection Passage AlCamb AlCamb AThuringen AlStockholm  AlDarwin AlNorway AlNorway AlPoland A'Slovenia AlLille AlCatal
date history. 925256120 0826360120 10122 1 921 24873021 2487321 72022 50053/2022 NSVH-206722
Passage history sy 99 SIAT SIAT 99 SI 99 sy SIAT
Ferret number Fo3/21 F10/21 F3622 Fi522 P31 Fl022  Fiuzz Rz Fa4i22 Fo2/23 Fat122
Ge 1a 1a I 2 2 2 23 23 22 21 2a1b
REFERENCE VIRUSES
AlCambodial92525612020 1a 202009-25 SIATS 640 160 <40 320 160 80 80 a0 <40 80 <40
(Cambodiale0826360/2020 1a 2020-07-16 80 640 40 160 160 40 0 40 80 160 <40
AThuringen/10/2022 2 20220401 PUSIAT2 0 160 320 320 320 80 160 80 160 320 40
AlStockholm/5/2021 2 20210416 SIATOISIATS 80 160 80 640 640 80 160 320 320 320 160
Aarwi 2 20210417 E3E4 80 640 160 320 1280 160 320 320 640 640 160
AlNorway/24873/2021 223 2021-10-24 SIAT3 40 80 80 160 320 160 320 160 160 160 80
rway/24873/2021 223 2021-10-24 EVE1 4 320 160 320 640 320 640 320 640 640 160
AlPoland/9712022 222 2022.05-09 40 160 80 320 640 160 320 640 640 640 320
AlSlovenial 72012022 2a1 2022.0210  SIATI/MDCK1/SIAT2 80 160 80 320 640 160 320 640 1280 1280 640
AlLile/50053/2022 224 2022.09-06 MDCK1/SIAT3 80 320 80 320 640 160 160 320 1280 2560 640
AlCatalonialNSVH161512067/2022 2a1b 2022.09-14 SIATUSIAT3 80 80 80 160 640 80 160 320 640 640 640
TEST VIRUSES
AArgentinal4500/2022 2b 2022-10-28 siaT1 G
Albri7221182812022 2 2022-1020 320
omania/544060/2022 2 2022-12.27 SIATA/SIAT1
mora/d3/2022 2 2022-10-03 SIAT2
rgos/26/2 2 SIATH
ABurgos/18/2022 2 SIATH
ABurgos/14/2022 2 SIATH
urg 2 SIAT1
ANalladolid/10/2022 2 SIATH/SIAT1 80
ARomanial541402/2022 2 SIATH/SIAT1
ARomanial541528/2022 2 SIATY/SIAT1
ARomanial541525/2022 2 SIATA/SIAT1
AlBurgos/712023 2 MDCK1/MDCK1
AlBurgos/5412022 2 MDCK1/MDCK1
ASalamancal36/20: 2 MDCK1/MDCK1
Aalladolid/14/2023 2 MDCK1MDCK1
ABelgium/G039312022 2 CUISIATY
ARomanial54258012022 2 SIATA
ASlovenia/11199/2022 2 SIATA/SIAT1
ABelgium/G039012022 2 CHSIATY
ARomanial544187/2022 2 SIATH/SIAT1
AlBelgium/G0314/2022 2 CUSIATA
AlSlovenial119512022 2 MDCKISIAT1
AlSlovenial1140912022 2 SIATXSIAT1
2 SIATxS|
2 80 320
Zai 80 e 160 640
21 80 40 80 320
Zaib 80 F 80 320
ABelgium/G0381/2022 2a1b 80 40 80 320
ASlovenia/11406/2022 2a1b 80 80 160 320
ASlovenia/11480/2022 2a1b 80 80 80 320
AlSlovenial1146812022 2a1b 80 40 80 320
anial544238/2022 2a1b 40 40 80 320
AIbania/290569/2023 2a1b 80 160 80 160 320 640 640
Igium/S245512022 2a1b 80 160 80 80 160 320 320
ABelgium/S2445/20 2a1b 80 80 80 320
moral5712022 2a1b 40 40
mIS2653/2022 2a1b 80 40 320
ASlovenia/11422/2022 2a1b 40 40 320
Belgium/S265112022 2a1b 40 40 320
ASlovenial 1144512022 2a1b 80 40 320
ASlovenia/t1542/2022 2a1b 80 40 640
ASlovenia/11329/2022 2a1b 80 80 640
ASlovenia/113 2a1b 80 640
NArgentinal3104/ 223 a0 320
NAr 23 - 80
Za3ad 60
2a3a1 80
2321 80
2a3a1 80
 AiSlovenial11413/2022 22321 0 80
‘ARomanial54413612022 2a3b 20221228 SIAT1/SIATI 50
< relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 202122 SH2022
NH 2022.23
SH2023
NH 202324
<afold 4-fold sfoid [ >soia IR not ised by the anti 2160 (no

95



Table H3-3. i i I of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-03-03

Haemagglutination inhibition titre

Post-infection ferret antisera
Viruses Collection Passage AlCamb AlCamb  AlThuringen A/Stockholm AlDarwin A/Norway A/Norway A/Poland A/Slovenia AlLille AlCatal
date history 925256/20  e0826360/20 10/22 5121 9/21 24873/21 24873/21 97/22 8720/22 50053/22 NSVH-2067/22
Passage history SIAT Egg SIAT SIAT Egg SIAT Egg SIAT SIAT SIAT SIAT
Ferret number F03/21 F10/21 F36/22 F15/22 F39/21 F10/22 F11/22 F39/22 F24/22 F02/23 Fa1/22
Genetic group 1a 1a 2b 2a 2a 2a 2a3 2a3 2a2 2a1 2a1b
REFERENCE VIRUSES
A/Cambodia/925256/2020 1a 2020-09-25 SIATS 640 320 40 320 320 80 80 80 <40 160 <40
‘A/Cambodiale0826360/2020 1a 2020-07-16 ES5/E3 80 1280 40 160 320 40 80 40 160 160 <40
AlThuringen/10/2022 2b 2022-04-01 P1/SIAT2 80 160 320 320 320 80 160 80 320 320 80
A/Stockholm/5/2021 2a 2021-04-16 SIATO/SIAT3 80 160 80 320 640 80 160 320 320 320 160
A/Darwin/9/2021 2a 2021-04-17 E3/E4 80 320 160 320 640 160 320 320 640 640 160
/A/Norway/24873/2021 2a3 2021-10-24 SIAT3 40 80 80 160 320 160 320 160 160 320 80
A/Norway/24873/2021 2a3 2021-10-24 E3/E1 40 320 160 320 640 320 640 320 640 640 160
AlPoland/97/2022 2a2 2022-05-09 SIAT2 40 80 80 320 640 160 320 640 640 640 320
A/Slovenial8720/2022 2a1 2022-02-10  SIAT1/MDCK1/SIAT2 40 80 80 320 640 160 320 640 1280 1280 640
AlLille/50053/2022 2a1 2022-09-06 MDCK1/SIAT3 80 160 80 160 640 80 160 320 640 2560 640
AlCatalonia/NSVH161512067/2022 2a.1b 2022-09-14 SIAT1/SIAT3 40 160 80 160 320 80 160 320 320 640 320
TEST VIRUSES
AlPais Vasco/4429/2022 2b 2022-11-23
A/Belgium/G0013/2023 2b unknown SIAT1/SIAT1 160 160 160
AlCastilla La Mancha/4410/2022 2b 2022-11-21 160
AlCastilla La Mancha/4540/2022 2b 2022-11-22 320
2b 2022-11-18 SIAT1 160
A/Belgium/S2611/2022 2a1 2022-03-16 C1SIAT1 40
A/Belgium/S2614/2022 2a1 2022-03-18 C1SIAT1 80
A/Belgium/S2610/2022 2a1 2022-03-16 C1SIAT1 80
A/Belgium/$2622/2022 2a1 2022-03-19 C1SIAT1 80
i 2a1 2022-03-22 C1/SIAT1 80
AlLithuania/48252/2022 2a.1b 2022-11-16 SIAT1 80
i i 2a.1b 2022-11-23 80
AlLithuania/46698/2022 2a3a
AL 2 2a3a1
A/Belgium/S2613/2022 2a.3b 2022-03-17 C1/SIAT1
< relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24
<afold afold sfold [ >8ola BN not recognised by the antiserum 2160 (no homologous titre)
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Table H3-4. i i of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-03-10

Haemagglutination inhibition titre
Post-infection ferret antisera

Viruses Collection Passage AlCamb AlCamb AlThuringen A/Stockholm  A/Darwin A/Norway AlNorway A/Poland AiSlovenia  AlLille AlCatal
date history 925256120 0826360120 10/22 521 9121 2487321 2487321  97/22  8720/22 5005322 NSVH-2067/22
Passage history SIAT Egg SIAT SIAT Egg SIAT Egg  SIAT SIAT  SIAT SIAT
Ferret number F03/21 F10/21 F36/22 F15/22 F39/21 F10/22 F11/22 F39/22 F24/22 F02/23 Fa1/22
Genetic group 1a 1a 2b 2a 2a 2a 2a3 2a3 2a2 2a1 2a.1b
REFERENCE VIRUSES
A/Cambodial925256/2020 1a 2020-09-25 SIATS 640 320 <40 320 320 40 40 80 <40 160 <40
A/Cambodiale0826360/2020 1a 2020-07-16 ES/E3 160 1280 80 160 320

AlThuringen/10/2022 2 2022-04-01 P1SIAT2 80 160 320 320 320
Alstockholm/5/2021 2a 2021-04-16 SIATOISIATA 80 160 80 320 640
A/Darwin/9/2021 2 2021-04-17 E3/E4 80 320 160 320 1280
A/Norway/24873/2021 223 2021-10-24 SIAT3 40 80 80 160 320
AlNorway/2487312021 2a3 2021-10-24 E3E1 80 320 160 320 640
AlPoland/97/2022 222 2022-05-09 SIAT3 40 80 80 320 640
AlSlovenia/g720/2022 2a1 2022-0210  SIATA/MDCK1/SIAT2 80 80 80 320 640
AlLille/50053/2022 2a1 2022-09-06 MDCK1/SIATS 40 80 40 160 640
AlCatalonia/NSVH161512067/2022 2a1b 2022-09-14 SIAT1/SIAT3 40 80 80 160 640
TEST VIRUSES
Allreland/65707/2022 2 20221017 SIAT1 160 160 160
AlTunisial22684/2022 2 2022-12-01 SIAT2 320 160 160
AlTunisial22985/2022 2 2022-12-05 SIATA 160 160 160
A/Parmal83/2022 2b 2022-11-14 SIAT3/SIAT1 160 160 160 160
A/Burgos/258/2022 20 2022-09-30 SIAT1 80 160 320 160 160
AlPalencia/63/2022 2b 2022-09-30 SIAT1 8ol 8 320 160 160
AlZamoral30/2022 2 2022-09-30 SIATA 80 160 320 320 320
A/Burgos/20/2022 2b 2022-10-01 SIAT1 80 160 320 160 160
AlSorial217/2022 2 2022-10-02 SIAT1 80 160 320 320 160
Allreland/69199/2022 2 2022-11-04 SIATA 80 160 160 160
A/Bayern/3412022 2 2022-11-15 PUSIAT1 160 320 160 160
A/Berlin/177/2022 2b 2022-11-21 P1/SIAT1 160 160 160 160
AlPalermo/2/2022 20 2022-11-21 SIAT3/SIAT2 160 160 160
A/Burgos/15/2022 2 2022-10-01 SIATA 80 160 160 160 160
A/Bolzano/39/2022 2 2022-11-06 SIATZ/SIATA 160 160 160 160
A/Parmal129/2022 2b 2022-11-16 SIAT3/SIAT1 160 160 160
AlMilano/265/2022 20 2022-11-16 SIAT2ISIAT1 80 160 160 160 160
AlNordrhein-Westfalen/75/2022 2 2022-11-21 P1SIAT1 80 160
A/Bolzano/38/2022 2 2022-11-21 SIATZ/SIATA 80 160
A/Palermo/3/2022 2b 2022-11-23 SIAT3/SIAT2
AlBolzanol47/2022 20 2022-11-24 SIAT3/SIATY 160
AlMilano/339/2022 2 2022-11-28 SIATZISIATA 160
AlSchleswig-Holstein/14/2022 2 20221111 PUSIAT1 160
A/Milano/257/2022 2b 2022-11-16 SIAT2/SIAT1
AlParmal88/2022 20 2022-11-15 SIAT3/SIATY 160
AlParmal84/2022 2 2022-11-16 SIATI/SIATY
AlBurgosi24/2022 2ad 2022-09-30
A/Burgos/23/2022 2a1 2022-10-01
AlBurgos/19/2022 _ 2a1 2022-10-03
‘Allreland/65034/2022 2aib 20221047
A/Brandenburg/12/2022 2a1b 2022-11-22
AlTunisial23062/2022 2a1b 2022-12-09
2a.1b, 114
2a3 108
< relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 202122 SH 2022
NH 202223
SH 2023
NH 2023-24
<afold 4fold sfoid [ >8-ola [ not recognised by the antiserum 2160 (no homologous titre)
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Table H3-5. Antigeni y of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-03-17

Post-infection ferret antisera

Viruses Collection Passage ACamb AlCamb  AThuringen  A/Stockholm ADarwin A/Norway A/Norway A/Poland A/Slovenia AlLille AlCatal
date history 925256/20  €0826360/20 1022 9/21 24873121 24873121 97122 8720/22 50053/22 NSVH-2067/22 NSVH-2067/22
Passage history s 99 SIAT T 99 SIAT Egg SIAT si s 99
Forrot number Fo3/21 Fl021 F36/22 FiS22 F3e21 FM022 P22 R F2422  FO223 Fa1122 Fo8/23
Genetic group 1a 1a 2b 2a 2a. 2a. 2a2 2a. 2a1 2a1b 2a.1b
'REFERENCE VIRUSES
AlCambodial925256/2020 1a 2020-09-25 SIATS 640 160 <40 320 320 40 40 80 <40 160 <40 <40
AlCambodiale0826360/2020 1a 2020-07-16 ESIE3 160 1280 40 160 320 40 80 40 160 160 <40 160
AlThuringen/10/2022 2b 2022-04-01 P1/SIAT2 160 320 320 320 640 160 160 160 320 640 80 640
AStockholm/5/2021 2a 2021-04-16 SIATO/SIAT4 80 160 80 640 640 160 160 320 320 320 160 320
A/Darwin/9/2021 2a 2021-04-17 E3/E4 160 640 320 640 1280 320 640 320 640 640 320 1280
A/Norway/24873/2021 2a3 2021-10-24 SIAT3 80 80 80 160 320 160 320 160 160 320 80 160
A/Norway/24873/2021 2a3 2021-10-24 E3E1 80 320 160 320 640 320 640 320 640 640 160 640
AlPoland/97/2022 2a2 2022-05-09 SIAT3 40 160 80 320 640 160 320 640 640 1280 320 640
ASlovenia/8720/2022 2a1 2022-02-10  SIAT1/MDCK1/SIAT2 160 160 160 640 640 320 320 640 2560 2560 640 1280
AlLille/50053/2022 2a1 2022-09-06 MDCK1/SIATS 40 80 40 160 320 80 80 160 640 1280 320 640
‘AlCatalonia/NSVH161512067/2022 2a1b 2022-09-14 SIAT1/SIAT3 40 80 80 160 320 80 160 320 640 640 320 640
‘AlCatalonia/NSVH161512067/2022 2a1b 2022-09-14 E3 (Am1A12) ND ND ND ND ND ND ND ND ND ND ND 5120
TEST VIRUSES
221 80
2a1b 80
AlLisboa/698/2022 2a1b SIAT1/SIATT 80 640
AlLisboa/697/2022 2a1b 160 640
AlLisboal721/2022 2a.1b 80 160
0: 2a.1b 80 320
2a.1b 80 320
2a.1b 80 320 320 320
2b 80 160 320 40
2b 160 160 320 80 640
2 320 0]
2b T2 80 320 40
2b 80 160 320 40
2b 160
2b 80 160 320 80
2b 160 40
2b 160 320 640 80 640
2b SIAT1 160 160 640 80 640
2b SIAT1 80 160 320
2b SIAT1 320 640 640 80 1280
ist 2b SIAT1/SIAT1 80 160 320 40
ACastilla La Manchald544/2022 2 SIATA 80 160 40
ACastilla La Manchald41412022 2 SIATA 80 80
‘A/Castilla La Mancha/4495/2022 2b SIAT1 160 160 320 80 640
‘AlCastilla La Mancha/4409/2022 2b SIAT1 160 160 320 80 640
AlLisboal696/2022 2b SIAT1/SIAT1 80 160 320 80 640
AlLisboa/695/2022 2b SIAT1/SIATT 80 160 320 40 640
AlLisboal709/2022 2b \T1/SI 80 160 320 40
2b 2022-11-25 SIAT1/SIAT1 160 320 40
2b 2022-11-27 SIAT1/SIAT1 80 160 320 80 640
2 2022-11-27 SIATH/SIATA 160 40l a0
AlLisboal713/2022 2b 202211-28 SIAT1/SIAT1 80 160 320 320 320 40 640
AlLisboal707/2022 2 20221128 SIATY/SIAT1 80 160 320 320 320 23 640
‘AlLisboal729/2022 2b 2022-11-29 SIAT1/SIAT1 160 640 640 1280 640 160 320 320 320 640 160 1280
< relates to the lowest dil Vaccine Vaccine
ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24
<4-fold a-fold sfold [ >s-old [ not recognised by the antiserum 2160 (no homologous titre)
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Table H3-6. i i of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-03-24

Haemagglutination inhibition titre

Post-infection ferret antisera

Viruses Collection Passage AlCamb AlCamb AlThuringen A/Stockholm  A/Darwin AlNorway A/Norway AlPoland A/Slovenia  AlLille AlCatal
date history 925256120 0826360120 10/22 521 9121 24873121 2487321  97/22 8720122 50053122 NSVH-2067/22
Passage history SIAT Egg SIAT SIAT Egg SIAT Egg  SIAT SIAT  SIAT SIAT
Ferret number F03/21 F10/21 F36/22 F15/22 F39/21 F10/22 F11/22 F39/22 F24/22 F02/23 Fa1/22
Genetic group 1a 1a 2b 2a 2a 2a3 2a3 2a2 2a1 2a1 2a.1b
REFERENCE VIRUSES
A/Cambodial925256/2020 1a 2020-09-25 SIATS 320 160 <40 160 160 <40 <40 80 <40 80 <40
A/Cambodiale0826360/2020 1a 2020-07-16 ES/E3 160 1280 40 160 320 40 80 80 160 160 <40
AlThuringen/10/2022 2 2022-04-01 P1SIAT2 160 640 320 320 640 320 160 160 320 640 80
Asstockholm/5/2021 2 2021-04-16 SIATO/SIATA 80 160 80 640 320 80 160 320 320 320 160
A/Darwin/9/2021 2 2021-04-17 E3/E4 80 320 160 320 640 160 320 320 640 320 160
A/Norway/24873/2021 2a3 2021-10-24 SIAT3 40 80 80 160 320 160 160 80 160 160 80
A/Norway/24873/2021 2a3 2021-10-24 E3/E1 40 160 160 320 640 160 640 160 640 320 80
AlPoland/97/2022 222 2022-05-09 SIAT3 40 80 80 320 640 160 320 640 640 640 160
AsSlovenia/8720/2022 2a1 2022-0210  SIATA/MDCK1/SIAT2 80 160 160 320 640 320 320 640 1280 1280 640
AlLille/50053/2022 2a1 2022-09-06 MDCKA/SIATS 40 80 40 80 160 40 40 160 320 1280 160
AlCatalonia/NSVH161512067/2022 2a.1b 2022-09-14 SIAT1/SIAT3 40 80 80 160 320 80 160 320 640 1280 640
TEST VIRUSES

AJEngland/123/2022 2a1 2022-06-06 SIAT1/SIATA 40 160 160 80 80 160 320 320 160
AlPalencial210/2022 2a1 2022-09-20 SIAT2 40 80 160 40 160 320 640 160
AlLisboal629/2022 2a1 2022-11-02 SIATA 80 160 80 160 640
A/Switzerland/06948/2022 2a1b 2022-10-05 MDCKA/SIAT1 80 160 160 320 640 160 320 320 640 1280 640
AlHessen/6/2023 2a.1b 2023-02-03 PAISIATA 40 80 160 40 40| 80 320 320 80
AJEngland/139/2022 2a3 2022-05-04 SIAT1/SIAT1 40/ 40 80 160 160 160 8080l 160 80
AJEngland/148/2022 2a3a1 2022-09-01 SIAT/SIATA 40 80 160 320 320 320 80 160 160 80
AJEngland/122/2022 2a.3a1 2022-09-02 SIAT1/SIATA 80 80 160 80 160 80 160 160 40
A/Sorial220/2022 2a3a1 202209-26 SIAT3 40 160 160 160 320 320 320 160 320 320 80
A/Bayern/5/2023 2a3a1 2023-01-25 P1SIAT1 40 80 80 320 160 320 80 160 160 80
A/Bayern/6/2023 2a3a1 2023-01-26 PASIATY 40 80 160 320 160 320 80 160 160 80
AlLisboal731/2022 2 2022-12-05 SIAT1 40 160 160 320 160 80 320
AlLisboal739/2022 2 202212-06 SIAT1 80 80 80 40 80 80 160
AlLisboal751/2022 20 2022-12-14 SIAT1 40 80 160 80 80 160
A/Baden-Wurttemberg/10/2023 2 2023-01-26 P1SIAT1 40 160 160 160 80 80 80 160 160
A/Baden-Wurttemberg/14/2023 2 2023-02-10 PASIAT1 80 320 160 640 1280 320 320 80 320 640
A/Berlin/3/2023 2 2023-02-14 PUSIAT1 80 160 160 320 160 160 80 80 160 160
< relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 2021-22 SH 2022
NH 202223
SH 2023
NH 202324
< 4-fold 4-fold sdoid [ >8-fold [ not recognised by the antiserum 2160 (no homologous titre)
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Table H3-7. igeni of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-04-21

Haemagglutination inhibition titre

ferret antisera

Viruses Collection Passage b AlThuringen A/Stockholm ADarwin A/Norway A/Norway A/Poland A/Slovenia ille ASwitzerland
date history 925256/20  e0826360/20 10122 5121 9/21 24873/21 24873/21 97122 8720/22 50053/22 NSVH-2067/22 128719/2022
Passage history SIAT Egg SIAT SIAT Egg IAT Egg SIAT SIAT SIAT IAT Egg
Ferret number Fo3/21 F10/21 F36/22 F15/22 F39/21 F10/22 F11/22 F39/22 F24/22 F02/23 Fa1/22 F09/23
Genetic group 1a 1a 2b 2a 2a 2a3 2a3 2a2 2a. 2a1 2a.1b
'REFERENCE VIRUSES
A/Cambodia/925256/2020 1a 2020-09-25 SIATS 640 160 40 160 160 40 40 80 <40 80 <40 <40
ACambodiale0826360/2020 1a 2020-07-16 ES/E3 160 1280 80 160 320 80 80 80 160 160 <40 80
AThuringen/10/2022 b 2022-04-01 P1/SIAT2 160 320 640 640 640 320 320 320 320 640 80 640
AStockholm/5/2021 2a 2021-04-16 SIATO/SIAT4 80 80 80 640 320 160 160 320 320 320 160 80
ADarwin/9/2021 2a 2021-04-17 E3/E4 80 320 160 320 640 160 320 320 640 640 160 160
A/Norway/24873/2021 2a3 2021-10-24 SIAT3 80 80 80 160 320 160 320 160 160 160 80 40
A/Norway/24873/2021 2a3 2021-10-24 E3/E1 80 160 160 320 640 320 640 160 640 320 160 160
A/Poland/97/2022 2a2 2022-05-09 SIAT3 40 160 80 320 640 160 320 640 640 640 320 80
A/Slovenia/8720/2022 2a1 2022-02-10  SIAT1/MDCK1/SIAT2 160 160 320 640 640 320 320 640 1280 1280 640 80
AlLille/50053/2022 221 2022.09-06 MDCK1/SIATS 40 80 40 160 320 80 160 320 1280 320 320
/Catalonia/NSVH161512067/2022 2a1b 2022-09-14 SIAT1/SIAT3 80 80 160 320 320 80 320 640 640 1280 640 80
ASwitzerland/28719/2022 2 2022-12-19 E3 (Am1A12) 10-5 <40 40 80 40 8 <40 40 <40 40 320 <40 640
TEST VIRUSES
2a1 2022-09-30 SIAT1/SIAT1 80 80
2a1 2022-10-05 SIAT1/SIAT1 40 80
2a1 2022-11-02 MDCK1/SIAT1 80 80
2a1b 80 80
2a.1b 160 320
2a.1b 80 80
2a.1b 80 80 160
2a.1b 80 160
2a.1b. 80
2a.3b 80
alladol 2b 160 160
AValladolid/13/2022 2b 22- 80 80
AValladolid/15/2022 2b 2022-10-01 80 80
ANalladolid1712022 2 2022-10-03 80 80
2 2022-10-04 80 80
2 2022-10-04 SIAT1/SIAT1 40
b 20221117 SIAT1 80
2b 2022-11-21 SIAT1 40
2b 2022-11-22 SIAT1 80 80
2 2022-12-08 PsIAT1 40 40
2b 2022-12-17 SIAT1 80 80
AlLatvial12-084272/2022 2b 2022-12-27 P2/SIAT1 80 80
< relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24
<afold afold gfoid [ >8old B not recognised by the antiserum 2160 (no homologous titre)
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Table H3-8. Antil i ly of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-04-28

Haemagglutination inhibition titre

Post-infection ferret antisera

Viruses Collection Passage AlCamb AlCamb  A/Thuringen A/Stockholm A/Darwin A/Norway A/Norway A/Poland A/Slovenia AlLille AlCatal
late history 925256/20 e0826360/20 10/22 521 9/21 24873/21 24873/21 97/122 8720/22 50053/22 NSVH-2067/22
Passage history SIAT Egg SIAT SIAT Egg SIAT Egg SIAT SIAT IAT SIAT
Ferret number F03/21 F10/21 F36/22 F15/22 F39/21 F10/22 F11/22 F39/22 F24/22 F02/23 F41/22
Genetic group 1a 1a 2b 2a 2a 2a3 2a3 2a.2 2a1 2a1 2a.1b
REFERENCE VIRUSES
AlCambodia/925256/2020 1a 2020-09-25 SIATS 640 160 40 80 160 80 80 80 <40 80 <40
A/Cambodia/e0826360/2020 1a 2020-07-16 ES/E3 160 1280 80 160 320 80 160 80 160 320 40
A/Thuringen/10/2022 2b 2022-04-01 P1/SIAT2 320 320 640 640 640 320 320 320 640 640 160
A/Stockholm/5/2021 2a 2021-04-16 SIATO/SIAT4 160 160 160 640 640 160 320 320 640 640 160
A/Darwin/9/2021 2a 2021-04-17 E3/E4 80 320 320 640 640 320 320 640 640 640 320
A/Norway/24873/2021 2a3 2021-10-24 SIAT3 80 80 160 320 640 320 320 320 320 320 80
A/Norway/24873/2021 2a3 2021-10-24 E3/E1 80 320 320 320 640 320 640 320 640 640 160
AJPoland/97/2022 2a2 2022-05-09 SIAT3 80 160 160 640 640 320 320 1280 640 1280 640
ASlovenia/8720/2022 2a1 2022-02-10  SIAT1/MDCK1/SIAT2 80 160 160 640 640 320 320 640 1280 1280 640
AlLille/50053/2022 2a1 2022-09-06 MDCK1/SIATS 40 160 80 160 320 80 160 320 640 1280 320
A/Catalonia/NSVH161512067/2022 2a.1b 2022-09-14 SIAT1/SIAT3 40 80 80 160 320 80 160 320 640 640 320
TEST VIRUSES
i 22 2a1 2022-11-16 SIAT1
A/Austria/1573806/2022 2a.1b 2022-12-09 SIAT1
ASlovenial/11309/2022 2a.1b 2022-12-12 SIAT1
A/Poland/PL65/2022 2a.1b 2022-12-21 SIAT1
Allsrael/B1743/2023 2a.1b 2023-01-08 SIAT1
AsSlovenial114/2023 2a.1b 2023-01-10 SIAT1
AlPoland/PL78/2022 2a3 2022-11-18 SIAT1
AlPoland/PL80/2022 2a3 2022-11-30 SIAT1
A/Austrial/1573799/2022 2a3a1 2022-12-09 SIAT1
A/Poland/P| 2a3a1 -12-14 SIAT1
A/Austrial1 2b 2022-10-24 SIAT1
AJAustria/1572480/2022 2b 2022-12-05 SIAT1
A/Austrial1572440/2022 2b 2022-12-05 SIAT1 320 160 320 160
AlPoland/PL71/2022 2b 2022-12-08 SIAT1 320 160 320 160
AlPoland/PL83/2022 2b 2022-12-11 SIAT1 320 160 320 160
AJAustria/1574200/2022 2b 2022-12-12 SIAT1 320 160 320 160
AJPoland/PL93/2022 2b 2022-12-12 SIAT1 320 160 320 160
ASlovenial11343/2022 2b 2022-12-13 SIAT1 640 320 320 160
AJKyiv/463/2022 2b 2022-12-15 SIAT2 320 160 160 160
A/Slovenial11443/2022 2b 2022-12-16 SIAT1 320 160 160 160
Allsrael/B1719/2022 2b 2022-12-30 SIAT1 160 320 320 320 160 320 160
ASlovenial68/2023 2b 2023-01-04 SIAT1 320 320 320 320 160 160 160
ASlovenial55/2023 2b 2023-01-05 SIAT1 160 320 320 320 160 160 160
Allsrael/R498/2023 2b 2023-01-07 SIAT1 320 320 640 320 160 320 160
ASlovenial10596/2022 no seq 2022-10-14 SISIAT1 320 1280 640 1280 640 640 1280
< relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24
<aold afold sfold [l >8old B not recognised by the antiserum 160 (no homologous titre)
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Table H3-9. ly of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-05-05
Haemagglutination inhibition titre
Postinfection ferret antisera
Viruses Passage AlCamb  AlCamb AlThuringen A/Stockholm  AlDarwin AlNorway AlNorway AlPoland AiSlovenia  AlLille AlCatal
history 925256120 60826360120 10122 5121 921 2487321 2487321 97122 8720122 50053122 NSVH-2067122
Passage history AT Egg SIAT SIAT Egg ST Egg  SIAT SIAT  SIAT SIAT
Ferret number F03/21 F10/21 F36/22 F15/22 F39/21 F10/22 F11/22 F39/22 F24/22 F02/23 Fa1/22
Genetic group 1a 1a 2b 2a 2a 2a3 2a3 2a2 2a1 2a1 2a.1b
REFERENCE VIRUSES
AlCambodial925256/2020 1a 2020.0025 SIATS 640 160 40 160 320 80 W 80 <« 160 40
AlCambodiale0826360/2020 1a 2020.07-16 ES/E2 80 640 40 160 320 40 80 80 160 160 40
AlThuringen/10/2022 2 2022-04-01 PUSIAT2 160 320 640 640 320 160 320 320 320 320 80
AlStockholm/5/2021 2a 2021-04-16 SIATOISIAT4 80 160 160 640 640 160 320 320 60 320 80
ADarwin/9/2021 2 20210417 E3E2 80 320 320 320 640 160 320 320 60 640 320
AlNorway/24873/2021 23 20211024 SIAT3 40 80 160 160 320 320 320 320 20 a0 80
AlNorway/24873/2021 2a3 2021-10-24 E3E1 40 160 320 320 640 320 640 160 640 640 160
AlPoland/9712022 222 2022.05-09 SIAT3 80 80 80 320 640 160 320 640 60 640 320
AlSlovenialg720/2022 2a1 20220210 SIAT1IMDCK1/SIAT2 40 160 80 320 640 160 20 640 1280 1280 640
AlLille/50053/2022 2a1 2022.00-06 MDCK1/SIATS 40 160 4 160 160 40 80 160 60 1280 320
AlCatalonialNSVH161512067/2022 2a1b 2022-09-14 SIATISIAT3 <40 W 80 160 320 80 160 320 640 640 320
TEST VIRUSES
ABulgarials) 221 2
‘AlBulgarial2712i2022 Zaib 2022.1220
AVAlbania/290558/2023 2a1b 2023.01.05
i 23 2a1b 2023.01-05
‘AAlbanial290469/2023 2a3a. 20230104
AlBulgaria/107/2023 _ 23321 2023.01-05
‘AAlbania/Z90165/2022 2 20221223
AVAlbania/290380/2022 2 2022-12-30
AVAlbania/290520/2023 2 2023.01-05
< relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 202122 SH 2022
NH 202223
SH 2023
NH 2023-24
<4fold 4-old sfoid [ >s-ola [ not recognised by the antiserum 2160 (no homologous titre)
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Table H3-10. Anti: i ly of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-05-19

Haemagglutination inhibition titre

Post-infection ferret antisera

Viruses Collection Passage AlCamb AlCamb AlThuringen A/Stockholm  AlDarwin A/Norway A/Norway AlPoland A/Slovenia  AlLille AlCatal
date history 925256120 0826360120 10122 5121 9/21 24873121 2487321 9722 8720122 5005322 NSVH-2067/22
Passage history AT Egg SIAT SIAT Egg SIAT Egg  SIAT SIAT  SIAT SIAT
Ferret number F03/21 F10/21 F36/22 F15/22 F39/21 F10/22 F11/22 F39/22 F24/22 F02/23 Fa1/22
Genetic group 1a 1a 2b 2a 2a 2a3 2a3 2a2 2a1 2a1 2a.1b
REFERENCE VIRUSES
A/Cambodia/925256/2020 1a 2020-09-25 SIATS 640 320 40 160 320 80 80 160 <40 160 40
A/Cambodiale0826360/2020 1a 2020-07-16 ES/E2 80 640 40 160 320 40 80 40 160 160 <40
AlThuringen/10/2022 2 2022-04-01 P1/SIAT2 160 320 640 640 320 160 160 160 320 640 80
AlStockholmi5/2021 2a 2021-04-16 SIATOISIAT4 80 160 160 640 640 160 160 320 640 640 160
A/Darwin/9/2021 2a 2021-0417 E3/E2 80 640 160 640 640 160 320 320 640 640 160
ANorway/24873/2021 2a3 2021-10-24 SIAT3 80 80 80 160 320 160 320 160 320 320 160
AlNorway/24873/2021 2a3 2021-10-24 E3E1 80 320 320 640 640 320 640 320 640 640 320
AlPoland/97/2022 2a2 2022-05-09 SIAT3 80 160 80 320 640 160 320 640 640 1280 320
A/Slovenia/8720/2022 2a1 20220210 SIATAIMDCKA1/SIAT2 80 160 160 640 640 160 320 640 1280 1280 1280
AlLille/50053/2022 2a1 2022-09-06 MDCK1/SIATS 80 160 40 160 320 80 80 320 640 2560 320
AlCatalonia/NSVH161512067/2022 2a1b 2022-09-14 SIATA/SIAT3 40 80 160 160 320 80 160 640 1280 1280 640
TEST VIRUSES
Allreland/80520/2022 2a1b 20224221 SIAT1 160 160
AMontenegro/519452/2022 2a1b 20224224 SIAT1 80 80
A/Albanial29035012022 202212-27 SIAT1 80 320 160
2023-01-08 SIAT1 80 160 160
‘A/Albanial290243/2022 20224227 SIATH 160 320 640 320
N/Albanial290270/2022 . 202212-28 SIAT1 80 160 160 160
AlNorth Lebanon/2952/2022 2a.3a1 20221228 SIAT1 40l 160 160 160
A/AKKar2212023 2a3a1 2023-01-03 SIAT1 160 320 320 320 |
‘A/Albania/289788/2022 % 20220942 SIATH 80 320 320 80
A/Rheinland-Pfalz/28/2022 2 202211416 PUSIAT1 80 160 320 160
A/SaidalS0215/2022 20 2022-11-29 SIAT1 80 160 320 80 80
A/Albanial289605/2022 2b 20221207 SIAT1 80 160 320 80 80
A/Albania/289904/2022 2 20221215 SIAT1 80 160 320 80 80
A/Albanial28990212022 2 20224215 SIAT1 160 640 640 160 1280 160
AMountLebanon/2909/2022 2 20221220 SIAT1 320 320 320 640 1280 640
Allreland/80523/2022 2 20221221 SIAT1 160 160 320 160 320 160
ANorth Lebanon/S0049/2023 2 2023-01-05 SIAT1 160 320 320 80 640 80
AMountLebanon/65/2023 2b 2023-01-09 SIAT1 80 160 320 80 160 [ 160! 80
<relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 202122 SH 2022
NH 202223
SH 2023
NH 202324
< 4-fold afold sfoid [ >8fold R not recognised by the antiserum 2160 (no homologous titre)
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Table H3-11. Anti: i ly of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-05-26

Haemagglutination inhibition titre

Post-infection ferret antisera

Viruses Collection Passage AlCamb AlCamb AlThuringen A/Stockholm  AlDarwin A/Norway AlNorway AlPoland A/Slovenia  AlLille AlCatal
date history 925256120 e0826360120 10/22 5121 9/21 24873121 2487321 9722 8720122 5005322 NSVH-2067/22
Passage history IAT Egg SIAT SIAT Egg SIAT Egg  SIAT SIAT  SIAT SIAT
Ferret number F03/21 F10/21 F36/22 F15/22 F39/21 F10/22 F11/22 F39/22 F24/22 F02/23 Fa1/22
Genetic group 1a 1a 2b 2a 2a 2a3 2a3 2a2 2a1 2a1 2a.1b
REFERENCE VIRUSES
A/Cambodial925256/2020 1a 2020-09-25 SIATS 640 320 40 160 320 80 80 160 <40 160 40
A/Cambodiale0826360/2020 1a 2020-07-16 ES5/E2 160 1280 80 160 320 80 80 40 160 320 40
AlThuringen/10/2022 2 2022-04-01 P1/SIAT2 160 320 640 640 640 160 320 160 640 640 160
Asstockholm/5/2021 2a 2021-04-16 SIATOISIAT4 160 160 160 640 1280 160 320 640 1280 640 320
A/Darwin/9/2021 2a 2021-0417 E3/E2 80 640 160 640 640 160 320 320 640 640 160
A/Norway/24873/2021 2a3 2021-10-24 SIAT3 160 160 160 320 320 160 320 160 640 320 320
ANorway/24873/2021 2a3 2021-10-24 E3E1 160 320 320 640 640 640 640 320 640 640 320
AlPoland/97/2022 2a2 2022-05-09 SIAT3 80 160 160 640 640 160 320 1280 640 1280 640
AsSlovenia/8720/2022 2a1 20220210 SIATAIMDCKA/SIAT2 160 160 160 640 1280 320 640 640 1280 1280 1280
AlLille/50053/2022 2a1 2022-09-06 MDCK1/SIATS 80 160 80 320 640 80 160 320 640 2560 320
AlCatalonia/NSVH161512067/2022 2a1b 2022-09-14 SIATA/SIAT3 80 80 160 320 640 160 160 640 1280 1280 640
TEST VIRUSES
A/GeorgialT18-45/2022 2a1b 2022-11-28 SIAT1 160 160 320 80 160 320 640 640
A/GeorgialT26-26/2022 2a1b 20221205 SIAT1 80 160 80 160 320 80 160 320 640 2560
AJEstonial172437/2022 2a.1b 2022-12-14 EVSel 80 160 320 80 160 160 640 640
AJEstonial17246412022 2a1b 2022412419 SIAT1 80 160 80 160 320 80 160 320 640 1280
AJEstonialKL7277/2022 2a1b 202212-28 SIAT1 80 160 80 320 320 80 160 320 640 1280
AJEstonial17263112023 2a1b 2023-01-01 SIAT1 80 160 320 320 80 160 320 640 640
Aislovenial125/2023 2a1b 2023-01-09 MDCKO/SIAT1 80 160 160 640 80 160 320 640 640
AlSlovenial110/2023 2a1b 2023-01-09 SIATOISIAT1 80 160 320 640 80 160 320 640 1280
AJEstonial172886/2023 2a1b 2023-01-11 SIAT1
AsSlovenia/158/2023 2a1b 2023-0111 MDCKO/SIAT1 80
A/Serbial263/2023 2a1b 2023-01-12 SIAT1 80
AJEstonial172883/2023 2a1b 2023-01-13 SIAT1 80
AsSlovenial277/2023 2a1b 2023-01-20 MDCKO/SIATA 80
AJEstonial173486/2023 2a1b 2023-0219 SIAT1

AEstonial173578/2023 2023-02-25 SIAT1
AUSlovenial657/2023 2023-03-01 MDCKfO/SIAT1 80
AEstonial173645/2023 2023-03-02 SIAT1
AEstonial173616/2023 2023-03-06 SIAT1
AlEstonial173741/2023 2023-03-08 SIAT1

‘Alireland/80522/2022 2022142-22 SIAT3,
A/Serbial500898/2023 2023-01-06 SIAT1
AlBulga 23 2023-01-15 SIAT2ISIAT1 80 K |
AlSerbial7028/2022 20221223 SIAT 80 320 60| 80
AJEstonial17257512022 20221224 SIAT1 160 80
Allreland/81103/2022 202212-25 SIAT3 80 80
AlSerbial3/2023 2023-01-02 SIAT1 80 640 40l
AMacedonial133/2023 2023-01-09 SIAT1 80 80
AMacedonia/213/2023 2023-0111 SIAT1 80 80
A/Serbial501681/2023 2023-01412 SIAT1 80 320 320 320 320 320 80
A/Bulgarial632/2023 2023-01-16 SIAT2ISIAT1 160 320 640 640 640 640 160
AlBulgarial627/2023 2023-01-16 SIAT2ISIAT1 80 320 320 320 320 320 1280 80
ABulgarial625/2023 2023-01-16 SIAT2/SIAT1 80 160 320 320 320 160 640 40l
A/Bulgarial508/2023 2023-01-16 SIAT2ISIAT1 160 320 640 320 640 320 320 80
AJEstonial173033/2023 2023-01-17 SIAT1 80 160 320 320 320 320 320 80
AJEstonial173028/2023 2023-01-21 SIAT1 160 320 640 320 640 640 320 80
AJEstonial173038/2023 2023-01-23 SIAT1 160 320 320 320 320 320 320 80
AJEstonial173097/2023 2023-01-23 SIAT1 80 160 320 320 320 320 60! 80
AJEstonial173253/2023 2023-02-02 SIAT1 80 160 320 320 320 320 320 80
AlBulgarial1427/2023 2023-02-09 SIAT2ISIAT2 80 160 320 320 320 320 640
AJEstonialKL283/2023 2023-0215 SIAT1 80 160 320 320 320 320 80
AlSlovenial526/2023 2023-0247 SIATOISIAT2 80 160 320 320 320 320 640
< relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 202122 SH 2022
NH 202223
SH 2023
NH 202324
<a-fold 4-fold sfod M >8foid B not recognised by the antiserum 2160 (no homologous titre)

64



Table H3-12. igeni I

A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-06-09

Haemagglutination inhibition titre

Post-infection ferret antisera

Viruses Collection Passage AlCamb AlCamb AlThuringen A/Stockholm  A/Darwin A/Norway AlNorway A/Poland AiSlovenia  AlLille AlCatal
date history 925256120 e0826360120 10/22 5121 921 24873121 2487321 97122 8720122 5005322 NSVH-2067/22
Passage history SIAT Egg SIAT SIAT Egg Egg  SIAT SIAT IAT SIAT
Ferret number Fo3/21 F10/21 F36/22 F15/22 F39/21 F10/22 F11/22 F39/22 F24/22 F02/23 Fa1/22
Genetic group 1a 1a 2b 2a 2a 2a3 2a3 2a2 2a1 2a1 2a.1b
REFERENCE VIRUSES
A/Cambodial925256/2020 1a 2020-09-25 SIATS 640 320 80 160 320 80 160 160 40 160 40
A/Cambodiale0826360/2020 1a 2020-07-16 ESIE2 160 1280 80 160 320 80 80 80 320 320 <40
AlThuringen/10/2022 20 2022:04-01 P1SIAT2 80 320 320 320 320 160 320 160 320 320 160
Alstockholm/5/2021 2a 2021-04-16 SIATOISIATA 160 160 160 640 640 80 320 320 640 320 320
A/Darwin/9/2021 2a 2021-0417 E3E2 80 640 160 640 1280 160 320 320 640 640 160
A/Norway/24873/2021 2a3 2021-10-24 SIAT4 80 160 160 320 640 320 640 160 320 320 320
AlNorway/24873/2021 2a3 2021-10-24 E3/E1 80 320 320 320 640 320 640 320 640 640 320
AlPoland/97/2022 222 2022-05-09 SIAT3 80 160 80 640 640 160 320 640 640 640 320
AlSlovenial8720/2022 2a1 20220210 SIATA/MDCK1/SIAT2 160 160 160 640 640 160 640 640 1280 1280 640
AlLille/50053/2022 2a1 2022.09-06 CK1/SIATS 80 160 80 320 320 80 160 320 640 2560 640
AlCatalonia/NSVH161512067/2022 2a1b 2022-09-14 SIATA/SIATS 40 80 80 320 640 80 160 320 1280 640 640
TEST VIRUSES
i . 2a 10-05 320
‘AlCatalonia/3505472NS/2022 Zaib 2022:09-25 80 640 640 640
A/Greece/370/2022 2a1b 202211-07 SIAT1 160 160 320 80 160 320 640 640 320
AlCatalonial2262797NS/2022 2022-12-01 SIAT1 160 320 640 80 160 320 640 1280 640
AlNetherlands/12136/2022 20221229 MDCK-MIX2SIAT1 160 320 320 80 160 320 640 640 640
AJEstonial172629/2023 2023-01-02 SIAT2 80 160 320 80 160 320 640 640 320
AlGreecellLI_236/2023 2023-01-02 SIAT1 80 160 320 80 80 320 320 640 320
AlGreece/lLI_237/2023 2023-01-03 SIAT1 80 160 320 80 160 320 640 640 320
AlGreece/15/2023 2023-01-09 SIATA 80 160 320 80 80 320 640 640 320
A/Armenial167/2023 2023-01-11 SIATA 80 320 320 80 160 320 640 640 640
AlNetherlands/1014212023 20230112 MDCK-MIX2/SIAT1 80 160 320 640 1280 160 320 1280 1280 1280 640
AlNetherlands/10226/2023 2023-0129  MDCK-MIX2/SIAT1 [0 g0l 160 160 320 160 80 320 640 640 640
AlNetherlands/10228/2023 2023-01-30  MDCK-MIX2SIAT1 80 160 640 80 160 640 1280 1280 640
Allreland/9047/2023 2023-02-04 SIATY 160 80 80 160 640 640 160
Allreland/9830/2023 2023-02-08 SIAT1 80 320 320 160
AlNetherlands/10277/2023 20230209 MDCK-MIX2SIAT1 80 320 80 1280 1280 640
Allreland!: 23 2023-04-02 SIAT1 320 320
AlGreecel267/2022 20221047 SIATA 60 320
A/Blidal4215412022 20221107 SIAT2 80 160 320 320
AlSaudiArabia2439/2022 2022-11-14 SIAT1
A/Boumerdes/44092/2022 2022-12-07 SIATA
AlNetherlands/11905/2022 20224213 MDCK-MIX2/SIAT1
AlCatalonia/3512677NS/2022 20221219 SIAT1
AlBouiral44511/2022 2022-12-20 80 320
2023-01-22 80 320
-01-16 1280
2022:06-25 80
AlCatalonia/2232752NS/2022 2022-10-07 80
AlCatalonia/3506449NS/2022 2022-10-10 SIAT1
AlGreece/386/2022 2022-11-07 SIATA
AlGreeceld16/2022 2022-11-16 SIAT1 80
AlGreece/415/2022 2022-11-16 SIAT1 80
AlCatalonia/3514090NS/2022 2022-12-30 SIAT1 160 160 320 320 320 160 1 320
AlGreecellLI_113/2023 2023-01-02 SIATY 80 160 320 320 320
AlGreecellLI_196/2023 2023-01-03 SIAT1 80 160 320 320 160
AlGreece/lLI_249/2023 2023-01-04 SIAT1 80 320 320 320 320
AlGreecellLI_433/2023 2023-01-10 SIAT1 80 320 320 160
AlNetherlands/10162/2023 20230123 MDCK-MIX2/SIAT1 80 320 320 320 320
Allreland/8169/2023 2023-02-01 sIAT1 [ 40 Es 320 160 160
AlNetherlands/10192/2023 20230201 MDCK-MIX2/SIAT1 80 160 320 320 320 80
Allreland/9468/2023 2023-02-07 SIAT2 80 160 320 320 320 80
2023-02-14 60 320 80
2023:02-02 80 160
Allreland/9045/2023 2023-02-04 320 80 160 320 1280 1280 640
< relates to the lowest dilution of antiserum used Vaccine Vaccine
ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 202324

<4-fold 4-fold 8-fold

P > 801

I8 not recognised by the antiserum
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Table H3-13. Antigeni ly of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-06-23

Haemagglutination inhibition titre

Post-infection ferret antisera

Viruses Collection Passage AlCamb AlCamb AlThuringen A/Stockholm  A/Darwin A/Norway AlNorway A/Poland AiSlovenia  AlLille AlCatal
date history 925256120 0826360120 10/22 5121 921 24873121 2487321 9722 8720122 5005322 NSVH-2067/22
Passage history SIAT Egg SIAT SIAT Egg SIAT Egg  SIAT AT SIAT
Ferret number F03/21 F10/21 F36/22 F15/22 F39/21 F10/22 F11/22 F39/22 F24/22 F02/23 Fa1/22
Genetic group 1a 1a 2b 2a 2a 2a3 2a3 2a2 2a1 2a1 2a.1b
REFERENCE VIRUSES
A/Cambodial925256/2020 1a 2020-09-25 SIATS 320 160 80 160 160 40 80 80 40 80 40
A/Cambodiale0826360/2020 1a 2020-07-16 ESIE2 80 640 80 160 320 80 80 40 160 160 <40
AlThuringen/10/2022 2b 2022:04-01 P1ISIAT2 40 160 320 320 160 80 160 160 320 320 80
Alstockholm/5/2021 2a 2021-04-16 SIATOISIATA 160 80 160 320 640 80 160 320 320 320 160
A/Darwin/9/2021 2a 2021-0417 E3/E2 160 640 320 640 640 160 320 320 640 640 160
A/Norway/24873/2021 2a3 2021-10-24 SIAT4 80 80 160 320 320 320 640 160 320 320 160
AlNorway/24873/2021 2a3 2021-10-24 E3E2 80 160 320 320 640 320 640 320 640 640 320
AlPoland/97/2022 2a2 2022-05-09 SIAT3 40 80 40 320 640 160 320 640 640 640 320
AsSlovenial8720/2022 2a1 20220210 SIATAMDCKA/SIAT2 80 80 EY 320 320 160 320 320 1280 1280 640
AlLille/50053/2022 2a1 2022.09-06 MDCK1/SIATS 40 80 40 160 160 40 80 320 640 1280 640
AlCatalonia/NSVH161512067/2022 2a1b 2022:09-14 SIATA/SIATS 40 40 80 160 320 80 160 320 640 640 320
TEST VIRUSES
2 2a1 2022-12-07___ MDS IATY 40 80 80
AlNetherlands/11817/2022 2aib 20224103 MDCK-MIX2/SIAT1 40 80 160
AlNetherlands/11833/2022 2a.1b 20221111 MDCK-MIX2/SIAT1 4040 80 80
AlNetherlands/1185412022 2a1b 20221127 MDCK-MIX2/SIAT1 40 160 160 160 80
AlNetherlands/10236/2023 2a1b 2023-02:03 ___MDCK-MIX2/SIAT1 40 80 80 160 80
AlPalenciall % 202240-09 40 80 160 160 40
AlNetherlands/11815/2022 20 2022-11-02  MDCK-MIX2/SIAT1 40 80 320 160 40
AlNetherlands/11812/2022 20 20221102 MDCK-MIX2/SIAT1 160 320 640 320 80
AlNetherlands/11816/2022 2 202211-03  MDCK-MIX2/SIAT1 40 80 320 160 40
AlNetherlands/1183212022 2 20221109 MDCK-MIX2ISIAT3 40 80 160 160 40
AJEgypti232768712022 20 2022-12-01 SIAT1 40 320 160 40
AJEgypti2319996/2022 20 2022:12:01 SIAT1 40 320 160 40
AJEgypti2334749/2022 2 20221208 SIAT1 40 320 160 40
AlAustrial1573851/2022 2 20224210 SIAT1 40 160 160 40
AJEgypt/2352738/2022 2b 20221229 SIAT1 4040l 160 160 40
< relates to the lowest dilution of antiserum used Vaccine
ND = Not Done NH 2021-22
<4-fold 4-fold sfold [ >8fold [ not recognised by the antiserum 2160 (no homologous titre)

66



Table H3-14. Antit of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-06-30
Viruses Collection Passage AlThuringen AlStockholm  AlDarwin AlNorway AlNorway AlSiovenia  AlLille AlCatal AlBrandenburg _ AlAlbania
date history 10122 5121 9121 2487321 2487321 872022 50053122 NSVH-206722 1si2022  1289813/2022
Passage history SIAT SIAT Egg ST Egg SIAT  SIAT SIAT Egg Egg
Ferret number F36/22 F15/22 F39/21 F10/22 F11/22 F24/22 F02/23 Fa1/22 F18/23 F19/23
Genetic group 2b 2a 2a 2a3 2a3 2a1 2a1 2a.1b 2a3a1 2a.3a1
REFERENCE VIRUSES
AThuringen/10/2022 2 2022-04-01 PUSIAT2 320 320 320 80 160 20 320 80 160 80
Alstockholmi5/2021 2 2021-04-16 SIATOISIATS 80 320 320 80 160 320 320 80 80 160
AlDarwin/9/2021 2 20210417 E3E2 160 320 640 160 320 320 320 80 160 320
AlNorway/24873/2021 23 2021-10-24 SIAT4 160 320 320 320 320 20 320 160 320 640
AlNorway/24873/2021 2021-10-24 E3/E2 160 320 640 320 640 60 640 160 320 640
AlSlovenia/8720/2022 20220210 SIATUMDCK1/SIAT2 80 320 320 160 320 128 1280 640 160 320
AlLille/50053/2022 2022-09-06 MDCK1/SIATS <40 160 160 40 80 320 1280 320 40 80
AlCatalonia/NSVH161512067/2022 2022-09-14 SIATH/SIATS 80 160 320 80 160 60 640 320 80 160
AlBrandenburg/15/2022 Ex/E4 320 640 1280 320 640 60 640 160 1280 1280
AlAlbanial289813/2022 20221213 E3(Am1AL2) 80 80 160 80 320 160 160 80 160 320
TEST VIRUSES
Alleon/4132/2023 2a.1b 2023-03-10 SIATY 80 320
AlBurgos/4014/2023 2a1b 2023-03-11 SIATY 80 320
AlBurgos/4012/2023 2a1b 2023-03-11 SIATY 80 320
AlLeon/4311/2023 2a1b 2023-03-20 SIATY 80 320
AValladolid/4167/2023 2a.1b 2023-03-20 SIATY “ 160
AlLeon/4319/2023 _ 2a.1b 2023-03-23 SIATY 320
‘ABurgosi4245/2033 2 20230314 SIAT2 760 80
ANValladolid/455012023 2 2023.04-06 SIAT1 80 80
< relates to the lowest dilution of antiserum used Vaccine
ND = Not Done SH 2022
NH 2022:23
SH 2023
NH 2023-24
<4old 4fold sfold [ >8ola BN not recognised by the antiserum 2 160 (no homologous titre)
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Table H3-15. i i of i A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-07-12

Viruses Collection Passage AfThuringen A/Stockholm  AlDarwin A/Norway A/Norway ASlovenia  AlLille AlCatal A/Brandenburg AlAibania
date history 10/22 5121 9021 24873121 2487321 8720122 5005322 NSVH-2067/22 1512022 1289813/2022
Passage history SIAT SIAT Egg SIAT Egg SIAT  SIAT SIAT Egg Egg
Ferret number F36/22 F15/22 F39/21 F10/22 F11/22 F24/22 F02/23 Fa1/22 F18/23 F19/23
Genetic group 2b 2a 2a 2a3 2a3 2a1 2a1 2a.1b 2a.3a1 2a.3a1
REFERENCE VIRUSES
AThuringen/10/2022 2 2022-04-01 P1SIAT2 320
AlStockholm/512021 2a 2021-04-16 SIATO/SIAT4 80
ADarwin/9/2021 2a 2021-04-17 E3/E4 160
AlNorway/24873/2021 2a3 2021-10-24 SIAT4 160
ANorway/24873/2021 2a3 2021-10-24 E3/E2 320
A/Slovenia/8720/2022 2a1 20220210 SIATA/MDCK1/SIAT2 80
AlLille/50053/2022 2a1 2022-09-06 MDCK1/SIATS <40
AlCatalonia/NSVH161512067/2022 2a.1b 2022-09-14 SIAT1/SIAT3 80
A/Brandenburg/15/2022 2a3a ExiE4 320
A/Albania/289813/2022 2a3a1 2022-12-13 E3(Am1AI2) 80
TEST VIRUSES
AMoldoval2025278/2023 2a1b 2023-01-05 SIAT1 80
AMoldoval2026063/2023 2a1b 2023-01-19 SIATA 80
ANorway/3891/2023 2a1b 2023-03-08 SIAT1 80
ANorway/3821/2023 2a1b 2023-03-10 SIAT1 80
\gadi _' 2a3a 2023-01-02 SIATA 80
A/Albaniai289813/2022 2a3ad 20224243 SIATA 80

__ AINorway/3170/2023 2a3a.1 2023-02-20 SIAT1 320
n 2a.3b 2022-12-06 SIAT 80

‘A/Moldova/2025330/2023 2b 2023-01-03 SIAT1 320 40 80 40
‘A/Norway/1282/2023 2b 2023-01-17 SIAT1 160 40 80 40
‘A/Norway/1294/2023 2b 2023-01-22 SIAT1 160 40 80
‘A/Norway/1999/2023 2b 2023-01-30 SIAT1 320 40 160 40
‘A/Norway/2003/2023 2b 2023-02-03 SIAT1 320 40 80 40
Allreland/16381/2023 2b 2023-02-10 SIAT1 320 80 160 40
‘A/Norway/3118/2023 2b 2023-02-12 SIAT1 80 40 80 40
‘A/Norway/3384/2023 2b 2023-03-02 SIAT2 320 40 80 40
A/Norway/3809/2023 2b 2023-03-06 SIAT1 160 40 80 40
‘A/Norway/5044/2023 2b 2023-03-30 SIAT1 160 160 160 40 80 40
< relates to the lowest dilution of antiserum used Vaccine
ND = Not Done SH 2022

NH 2022-23

SH 2023
NH 2023-24
<4-fold 4-fold sfold [ >8foid &M not recognised by the antiserum 2160 (no homologous titre)
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Table H3-16. Antigenic analyses of influenza A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-07-18

Post-infection ferret antisera

AlThuringen  AlStockholm  A/Darwin A/Norway A/Norway AlSlovenia  AlLille AlCatal A/Albania
10/22 5121 9121 24873/21 2487321 8720122 5005322 NSVH-2067/22 /28981312022
Passage history SIAT SIAT Egg SIAT Egg SIAT SIAT SIAT Egg
Ferret number F36/22 F15/22 F3921  Fl0022  F11/22 F24/22  F02/23 F41/22 F19/23
Viruses Geneticgroup  Collection date Passage history 2 2a 2 2a3 2a3 2a1 2a1 2a1b 2a3a.1
REFERENCE VIRUSES
AlThuringen/10/2022 20 2022-04-01 P1ISIAT2 320 320 160 80 80 160 160 40 40
AsStockholm/5/2021 2a 2021-04-16 SIATOISIATA 80 320 320 80 160 320 160 80 160
A/Darwin/9/2021 2a 20210447 E3/E4 160 320 640 80 320 640 320 160 320
AlNorway/24873/2021 2a3 2021-10-24 SIAT4 160 320 320 320 320 320 160 80 320
AlNorway/24873/2021 2a3 2021-10-24 E3/E2 320 640 640 320 640 640 640 160 640
AlSlovenia/8720/2022 2a1 20220210 SIATA/MDCK1/SIAT2 80 320 320 80 160 640 640 640 320
AlLille/50053/2022 2a1 2022-09-06 MDCK1/SIATS <40 80 160 40 80 320 640 160 80
AlCatalonialNSVH161512067/2022 2a1b 2022-09-14 SIAT1/SIAT3 80 160 320 80 160 640 640 320 160
A/Albanial289813/2022 2a3a1 202212413 E3(Am1A12) 80 80 160 80 320 160 160 80 320
TEST VIRUSES
ABoras/212023 2a1b 2023-01-02 SIAT1/SIAT1 80 160 160 40
A/BosniaAndHerzegovinal144/2023 2a1b 2023-01-24 SIAT1 80 160 320 80
AlPoland/204/2023 2a1b 2023-01-25 SIAT1 80 160 320 40
A/BosniaAndHerzegovina/154/2023 2a1b 2023-01-31 SIAT1 80 80 160 40
A/Poland/205/2023 2a1b 2023-02-01 SIAT1 80 160 320 40
AlSouth AfricalR03531/23 2a1b 2023-04-11 MDCK1/SIAT1 40 80 160 40
AiSouth AfricalR00407/23 2a3a 20230114 MDCKA/SIATA 80 160 320 80
AlSouth AfricalR03513/23 2a3a.1 2023-04-12 MDCK1/SIAT1 160 160 320 160
ASouth AfricalR03690/23 2a3a1 2023-04-14 MDCK1/SIAT1 80 80 160 160
A/South AfricalR03952/23 2a3a1 2023-04-18 MDCK1/SIAT1 80 160 320 160
AlSouth AfricalR03818/23 2a3a1 2023-04-18 MDCK1/SIAT1 80 160 320 160
AlSouth AfricalR04061/23 2a.3a1 2023-04-21 MDCK2/SIAT1 80 160 320 160
AiSouth AfricalR04953/23 2a.3a.1 2023-05-08 MDCK1/SIAT1 160 160 320 160
ASouth Africa/R05001/23 2a3a1 20230511 MDCK1/SIAT1 80 160 320 160
A/South AfricalR05520/23 2a3a1 2023-05-22 MDCK1/SIAT1 80 80 160 160
AlSouth AfricalR05871/23 2a3a.1 2023-05-25 MDCK1/SIAT1 160 160 320 160
AiSouth AfricalR06064/23 2a.3a1 2023-05-26 MDCK1/SIAT1 80 80 160 160
ASouth AfricalR06101/23 2a3a1 2023-05-30 MDCK1/SIAT1 80 160 320 160
A/South Africa/R06096/23 2a3a1 2023-05-30 MDCK1/SIAT1 80 80 160 160
AiSouth Africa/R06068/23 2a3a1 2023-05-30 MDCK1/SIAT1 160 160 320 160
AlSouth AfricalR06131/23 2a3a.1 2023-05-31 MDCK1/SIATA 80 160 320 160
AlSouth AfricalR06126/23 2a.3a.1 2023-05-31 MDCK1/SIAT1 160 160 320 320
A/South Africa/R06085/23 2a3a1 2023-05-31 MDCK1/SIAT1 80 160 160 160 320 80 640
A/South AfricalR06839/23 2a3a1 2023-06-09 MDCK1/SIAT1 80 80 160 160 320 80 640
ola 2b 2023-01-18 160 160 160 40 80 40 80
A/BosniaAndHerzegovinal167/2023 20 2023-02-07 SIAT1 320 320 320 80 160 40 80
A/BosniaAndHerzegovina/181/2023 20 202302415 SIAT1 160 320 160 80 80 40 80
ASweden/3098/2023 2 2023-02-21 SIAT1/SIAT1 160 160 160 40 80 40 40
A/Switzerland/76199/2023 2 2023-02-24 SIAT2ISIAT2 160 160 160 40 160 40 40
A/Switzerland/64418/2023 20 2023-02-25 SIAT2ISIAT2 160 160 80 40 80 40 40
AISkovdel2/2023 20 2023-03-05 SIAT1/SIAT1 160 160 80 40 80 40 40
A/Switzerland/87207/2023 2b 20230310 SIAT1/SIAT1 160 160 80 40 80 40 40
ASweden/377212023 2 20230312 SIAT1/SIAT1 160 160 80 40 80 40 40
ASweden/4723/2023 2 2023-03-23 SIAT1/SIAT1 160 160 160 40 80 40 40
AlSouth AfricalR03608/23 20 2023-04-06 MDCK1/SIATA 160 160 160 40 80 40 40
AlSouth Africa/R03715/23 2b 2023-0417 MDCK1/SIAT2 160 160 80 40 80 a0l <40
AlSouth Afri 2b 2023-05-22 1 160 160 160 40 80 40 40
‘AlBoras/3/2023 no seq 2023-0114 SIATA/SIATA 160 160 80 40 80 40 40
AlSouth AfricalR03574/23 no seq 2023-04-06 MDCK1/SIAT1 80 160 320 80 160 640 320 320 160
< relates to the lowest dilution of antiserum used Vaccine
ND = Not Done SH 2022
NH 202223
SH 2023
NH 202324
< 4-fold 4-fold 8-fold - > 8-fold - not recognised by the antiserum 2160 (no homologous titre)
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Table H3-17. Antigenic analyses of influenza A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-07-28 NEW

AlThuringen  AlStockholm  AlDarwin AiNorway ANorway AiSiovenia  AlLille Catal AlAlbania AlAlbania AlBrandenburg
1022 521 921 2487321 2487321 872022 5005322 NSVH-2067/22 /2898132022  [289813/2022 112022
Passage history SIAT SIAT Egg  SIAT Egg SIAT  SIAT SIAT SIAT Egg Egg
Forrot number F3622 522 P31 Fl022 122 Fa422  Foa23 Fat22 F2123 F1923 F18123
Viruses Geneticgroup  Collection date Passage history 2 2 2 23 23 21 2a1 2a1b 2321 2a3a1 2a3a1
REFERENCE VIRUSES
AThuringen/1012022 2 20220401 PUSIAT2 320 320 320 80 160 320 320 40 80 a0 80
Asst 5120: 2 20210416 SIATOISIATA 80 320 640 80 160 320 320 80 80 160 80
AlDarwin/9/2021 2 20210447 E3E4 160 320 640 160 320 640 640 160 320 320 160
AlNorway/24873/2021 23 20211024 SIATa 160 320 320 320 640 320 320 160 640 640 320
AlNorway/24873/2021 23 2021-1024 E3E2 320 640 1280 320 1280 640 640 160 1280 640 640
Alslovenial8720/2022 21 20220210 SIATIMDCKI/SIAT2 80 320 640 160 160 1280 640 640 320 320 160
AlLille/50053/2022 2a1 20220906 MDCK1/SIATS 0 160 160 “ 80 320 1280 320 160 160 40
AlCatalonialNSVH161512067/2022 2a1b 2022-09-14 SIATHISIAT3 80 160 320 80 160 640 640 320 160 160 80
AVAlbanial28981312022 22321 20221243 MDCK1 320 320 640 320 640 320 320 160 1280 1280 640
AVAlbanial28981312022 22324 20221243 E3(AMIAL)ES 80 80 160 80 320 160 160 40 320 640 160
AlBrandenburg/15/2022 2a3a1 ExES 320 640 1280 320 840 640 320 160 1280 1280 640
TEST VIRUSES
APPays_de_Loirel0199712023 2a1b 20230117 MDCK1/SIAT1 80 160 320 80 160 640 640 640 160 160 80
APPadovalil2023 2a1b 20230121 SIATI/SIATT 80 160 160 40 160 640 320 320 160 160 80
AFVG-Udine/99/2023 2a.1b 20230126 SIAT3/SIATY 80 160 320 400080 320 320 160 160 160 80
AlBretagnel02688/2023 2a1b 2023-01-27 MDCK1/SIAT1 80 320 640 640 80
Aunisial1652/2023 2a1b 20230131 SIAT1 80 160 320 640
AlBretagne/02975/2023 2a1b 20230131 MDCK1/SIAT1 80 160 320 640 80
ABelgium/GO171/2023 2a1b 20230201 SIATHSIAT1 160 160 320 640 80
AlBelgium/S088812023 2a1b 20230202 SIATHISIAT1 80 160 320 640 640 160
AlCentre/03353/2023 2a1b MDCK1/SIAT1 80 320 640 1280 1280 1 160
iSwitzerland71367/2023 2a1b SIAT1 80 160 320 640
A'Switzerland/950 2216 SIAT1 80 160 320 640
ABelgium/$120412023 2216 SIATUSIATY 320 1280 )
AlKosovo/89112023 2a1b S 640 80
ABelgium/$141412023 2a1b SIATUSIAT1 640 160
A'Switzerland/11159/2023 2a1b SIAT1 80
23 2321 CaisiAT2 640
A'Serbial50232612023 22321 CUUSIATY 640
AfFranche_Comte/02032/2023 2321 MDCK1/SIAT1 640
AlPays_de_Loirel0559012023 2a3a1 MDCK1/SIAT1 1280
ABelgium/G0261/2023 2a3a1 SIATH/SIATT 640
AlSouth AfricalR03796/23 2a3a1 MDCK2/SIAT2 640
__ AlBousher/52310940/2023 2a3a1 SIATH 1280 |
rug 2 SIATISIATI
AlSerbial72023 2 20230103 C2SIATH 40
AIFVG-Trieste/d1/2023 2 2023-01-04 SIAT3ISIATY 40
AlSerbial668/2023 2 20230119 CUSIATY
ABasse_Normandie/02105/2023 2 2023.0119 MDCK1/SIAT1 40 80
ASassari/5/2023 2 2023.0121 0
AlChampagne_Ardenne/02109/2023 2 2023.01.23 MDCK1/SIAT1 80 80 160
Allle_de_Francel0264712023 2 20230125 MDCK1/SIAT1 80 80 80
AIFVG-Pordenone/109/2023 2 2023.0131 SIATYSIAT1 40 80
ABelgium/S089 2 20230202 SIATUSIAT1 80 80
AIDijon/04832/2023 2 20230212 MDCK1/SIAT1 80 80
ABelgium/$137212023 2 20230214 SIATUSIAT1 80 80 160
ASwitzerland/85635/2023 2b 2023-02-16 SIAT1 4 8 4 4
ADijon/048352023 2 20230217 MDCK1/SIAT1 80 80 80
AlDijon/0483412023 2b 2023-02-17 MDCK1/SIAT1 80 __u
AlSwitzerland/32862/2023 2 20230223 SIATH 40 80
AlChampagne_Ardenne05242/2023 2 20230227 MDCK1/SIAT1 80 80 80
ASwitzerland/20498/2023 2b 2023-03-23 SIAT1 sl s 4 80
< relates to the lowest dilution of antiserum used Vaccine
ND = Not Done. SH2022
NH2022.23
SH 2023
NH 202324
<a-fold a-fold sfoid [ >8fold &M not recognised by the antiserum 2160 (no homologous titre)
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Table H3-18. Antigenic analyses of influenza A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-08-09

Abarwin AlNorway

Ahingen Aicekhain Aoy ASoveis | ALl AGas Al ARbas  Aisars
Passage histry T sar S Ty e o e o 20 2
ReFERERCE VRUSES
Jra— s s @ m e @ m w © w0 “ - o
primorstnion Sootacts surasus 0 M e % w m 1o o 10 ] o
o T o M e e = s oo b i o o
et St o S m 3 e m e bl o o o o
ptren iy o Mmoo e b s o “ oo
Tomtaw  SWTMDCKATS s T i o m bt i b - b
St SaTs o o B m m bl o b ] oo
NCamoniameuitetsizoenztzz et gt W bR B - o0 b o o
prrTmeeri et oo o T e o o m am b o “ o
AlAlbanial289813/2022 202212413 E3(Am1AI2)/E4 80 80 160 80 320 160 160 40 320 320 320 640
Notenatzsoztozoss ot Crpentary 0w e om s 1o 1 o oo
preierrr i Eriny o o % B e s b o -
Tesr wRuses
faidinga B am  moes — » g w0
o i e eane sl - S5 %
W% — %
B i o0 __im 0
2030 5 o0 e )
P e oo %
n % o im %
e ® o im b
e ® o im b
e ® oo im H
22301 160 160 JEaD| 80
e ® oo H
e * o im H
bl * o im H
Aorakorot 82053 b * o im H
Siazors ) MocKiBAT] ® loo__im H
w T %
PR — ey — =
it
Wi daaass

<4fold afold

8fold

> 500

B2 not recognised by the antiserum

2160 (n0 homologous titre)
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Table H3-19. Antigenic analyses of influenza A(H3N2) viruses (Guinea Pig RBC with 20nM Oseltamivir) 2023-09-15

Postinfection ferret antisera
AlThuringen  AlStockholm  AlDarwin AlNorway A/Norway AlSlovenia  AlLille AlCat: ni A/Albania| AlBrandenburg
1022 521 487321 2487321 8720122 5005322 NSVH-206722 /2898132022 28981312022 1512022
Passage history SIAT SIAT Egg SIAT = SIAT  SIAT SIAT Egg Egg
Ferret number F36122 F5/22 Fa21  Fl022  Fi122 F2422  F02023 Fa1/22 F21/23 F19/23 F18/23
Viruses Geneticgroup  Collection date Passage history 2 2 2 . 23 2a1 2a1 2a1b 2a3a1 2a3a1 2a3a1
REFERENCE VIRUSES
AThuringen/1012022 2 20220401 PASIAT3 320 160 160 80 160 320 160 40 80 40 40
AsStockholm/52021 2 20210416 SIATOISIATA 160 640 640 160 160 640 640 160 160 160
A/Darwin/912021 2a 20210417 E3E4 160 320 640 160 320 640 640 320 320 160
AINorway/24873/2021 223 20211024 SIATA 80 320 320 160 640 320 320 640 320
AINorway/24873/2021 223 20211024 E3E2 320 320 640 320 640 640 640 1280 640 320
AiSlovenial8720/2022 2a1 20220210 SIATAMDCK1/SIAT2 80 640 640 160 320 1280 1280 640 320 160
AlLillel50053/2022 2a1 MDCK1/SIATS 40 160 160 a0 80 320 1280 160 80 40
AlCatalonia/NSVH161512067/2022 2a.1b 20220914 SIATA/SIATS 80 160 320 80 160 640 1280 160 160 80
AJAlbanial289813/2022 2a3a1 20221213 MDCK1 320 320 640 320 640 320 320
A/AIbanial289813/2022 2a3a1 20221213 E3(Am1AI2)/E4 80 80 160 80 320 160 160
AlBrandenburg/15/2022 2a3a1 ExES 640 640 1280 640 1280 640 640
TEST VIRUSES
___ AlLisboal69/2023 (RL221188_1°SIAT1) 2a.1b SIATH/SIATY
2a3a

" AlKosicel 15812023 seq pending MDCK/SIAT1
AlKosice/130/2023 seqpending 20230127 MDCKxISIAT1
< relates to the lowest dilution of antis Vaccine
ND = Not Done SH2022
NH 2022:23
SH 2023
NH 2023-24
<afold afold sfoid [ >sfoia M not recognised by the antiserum 2160 (no homologous titre)
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Microneutralisation tables: H3IN2

n Neutralisal

Table MN-1. Antigenic analysis of influenza A(H3N2) viruses - Plaque Reduct n (MDCK-SIAT) 2023-07-06

Titre
Post-nfection ferret antisera
AThuringen Alstockhoim ‘AlDarwin AlSiovenia AlCatalonia
22 512021 912021 872012022 NSVH-206712022
Passage history SIAT SIAT Egg SIAT

Ferret number| F36122 F1522 Fo5/22 F2422 Fa122
Viruses Genetic group ~ Collection Date Passage History 2 2 2 21 2a1b
REFERENCE VIRUSES
AlThuringen/10/2022 2b 2022-04-01 PA/SIAT3 10° 91 60
Astockholm/5(2021 2 20210416 SIATOISIAT4 10° < 9
ADarwin/9/2021 2 20210447 E3E4 10° 101 470
ASlovenial872012022 221 20220210 SIATH/MDCK1/SIAT1 10° < 6
AlCatalonia/NSVH161512067/2022 21b 20220914 SIAT1ISIATS 103 10° < 50
TEST VIRUSES.
AVEstonialKL283/2023 2 20230215 SIATY "7 82
AEstonial173253/2023 2 20230202 SIATY R 72
Allreland/9468/2023 2 20230207 SIAT1 o 62
Aflreland/86612023 2 20230202 SIATY 8 6
Allreland/8169/2023 2 20230201 SIATY 102 66
ANetherlands/10290/2023 2 20230214 M-MIX2ISIAT1 18 )
AlNetherlands/10192/2023 2 20230201 M-MIX2ISIATA i
AEstonial 17374112023 2a1b 20230308 SIATY Aa
AVEstonial173616/2023 2a1b 2023.03.06 SIATY 5
AEstonial17364512023 2a1b 20230302 SIATY o7
AEstonial17357812023 21b 20230225 SIAT1 54
AEstonial17348612023 2a1b 20230219 SIATY 54
Aflreland/21983/2023 2a1b 20230402 SIATY 55
Aflreland/983012023 2a1b 20230208 SIAT1 62
Aflreland/9047/2023 2a1b 20230204 SIATY 57
Allreland/904512023 2a1b 20230204 SIATY 55
AlNetherlands/10277/2023 2a1b 20230209 M-MIX2ISIAT| 64

<=2-fold >2<a-fold ||| >a<a-fold [Jll>8-fola [ not recognised by the antiserum
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Table MN-2. Antigeni is of infl A(H3N2) viruses - Plaque Reduction Neutralisation (MDCK-SIAT) 2023-07-13
Neutralisation Titre
Post-infection ferret antisera
AlThuringen ‘A/Stockholm A/Darwin A/Slovenia A/Catalonia
10/2022 5/2021 9/2021 8720/2022 NSVH-2067/2022
Passage history| SIAT SIAT Egg SIAT SIAT
Ferret number| F36/22 F15/22 F05/22 F24/22 F41/22

Viruses Genetic group Collection Date Passage History| 2b 2a 2a 2a1 2a.1b
REFERENCE VIRUSES
AlThuringen/10/2022 2b 2022-04-01 P1/SIAT3 10° 91 60 45 56 <
A/Stockholm/5/2021 2a 2021-04-16 SIATO/SIAT4 107 < 95 74 158 k4l
A/Darwin/9/2021 2a 2021-04-17 E3/E4 10° 101 470 983 924 239
AlSlovenia/8720/2022 2a1 2022-02-10 SIAT1/MDCK1/SIAT1 10 < 61 40 185 90
‘AlCatalonia/NSVH161512067/2022 2a.1b 2022-09-14 SIAT1/SIAT3 10-3 10° < 50 47 170 65
TEST VIRUSES
A/Slovenial526/2023 2b+T135A 2023-02-17 SIATO/SIAT2 46 56
A/Valladolid/4550/2023 2b+T135A 2023-04-06 SIAT1 51 53
A/Burgos/4245/2023 2b+T135A 2023-03-14 SIAT2] 45 50
‘A/Bulgaria/1427/2023 2b+T135A 2023-02-09 SIAT2/SIAT2 77
A/Slovenial657/2023 2a.1b 2023-03-01 MDCKO/SIAT1
A/Burgos/4014/2023 2a.1b 2023-03-11
A/Burgos/4012/2023 2a.1b 2023-03-11
AlLeon/4311/2023 2a.1b 2023-03-20
AlLeon/4132/2023 2a.1b 2023-03-10
AlLeon/4319/2023 2a.1b 2023-03-23
A/Valladolid/4167/2023 2a.1b 2023-03-20

<=2-fold

>2<a-toia [ a<s.toa [H-s-roia
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Table MN-3. Antigenic analysis of influenza A(H3N2) viruses - Plaque Reduction Neutralisation (MDCK-SIAT) 2023-07-17

Neutralisation Titre
Post.infection ferret antisera
Affhuringen Alstockholm ‘AlDarwin AlSlovenia AlCatalonia
10/2022 512021 912021 872012022 NSVH.2067/2022
Passage history SIAT SIAT Egg SIAT SIAT
Ferrt number F36122 F15/22 Fo5/22 F24/22 Fa122
Viruses Geneticgroup  Collection Date Passage History 2 2 2 221 2a.1b
REFERENCE VIRUSES
AlThuringen/10/2022 2 2022-04-01 P1/SIAT3 10° El 60 45 56 <
Alstockholm/5/2021 2 2021-04-16 SIATO/SIAT4 10° < 95 7 158 7
ADarwin/9/2021 2 2021-0817 E3/E4 10° 101 470 983 924 239
AlSlovenia/720/2022 224 2022.02-10 SIATIMDCK1/SIAT1 10° < 61 0 185 %
AlCatalonia/NSVH161512067/2022 2a1b 2022:00-14 SIATHISIAT3 10-3 10° < 50 a 170 65
TEST VIRUSES
Allreland/16381/2023 2 2023-02-10 SIAT1 7 0
AlNorway/5044/2023 20+T135A 20230330 SIATY a7 60
AlNorway/3809/2023 20+T135A 20230306 SIATY 62 61
AlNorway/3821/2023 2a1b 20230310 SIATY 95
AlNorway/3891/2023 2a1b 20230308 SIAT1 61
AlNorway/3170/2023 2a3a1 20230220 SIATY 105 187
<=2-fold >2<4-fold [ >a<s-fold [Jll>8-foid MMl not recognised by the antiserum
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Table MN-4. Antigenic analysis of influenza A(H3N2) viruses - Plaque Reduction Neutralisation (MDCK-SIAT) 2023-07-27

Neutralisation Titre
Post-infection ferret antisera
AfThuringen ‘AStoskholm ‘AlDarwin ASiovenia AlCatalonia
1012022 512021 912021 872012022 NSVH-2067/2022
Passage history SIAT SIAT Egg SIAT SIAT
Ferret number F36122 F15122 Fo5/22 F24122 Fati22

Viruses Genetic group  Collection Date Passage History 2 2 2 2.1 2a1b
REFERENCE VIRUSES
AlThuringen/10/2022 2 2022.04-01 PUISIAT3 10° 9 60 4 56 <
AlStockholmi5/2021 2 2021-04-16 SIATOISIAT4 10° < 95 7 158 7
AlDarwin/9/2021 2 20210417 E3/E4 10° 101 470 983 924 239
AlSlovenial8720/2022 21 2022:02-10 SIATAIMDCK1/SIAT1 10° < 61 40 185 %0
AlCatalonia/NSVH161512067/2022 2a.1b 2022-09-14 SIAT/SIATS 10-3 10° < 50 a7 170 65
TEST VIRUSES
AlSweden/3772/2023 2 2023-03-12 SIATY/SIATA 11 76
AlSweden/3098/2023 zn 20230221 SIAT1/SIATA 107 7
AlSwitzerland/76199/2023 2 2023-02-24 SIAT2ISIAT2 % o7
AlBosniaAndHerzegovinal181/2023 2+T135A 2023-02-15 SIAT1 157 265
AlBosniaAndHerzegovinal167/2023 26+T135A 2023-02.07 SIAT1 150 255
AlSwitzerland/87207/2023 20+T135A 2023-03-10 SIATI/SIATA a2 60
AlSweden/4723/2023 2+T135A 2023-03-23 SIAT1/SIATA a7 56
AlSkovde2/2023 2+T135A 2023-03-05 SIATA/SIATA 59 ”
AlSwitzerland/6441812023 26+T135A 2023-02:25 SIAT2/SIAT2 40 53
AlPoland/205/2023 2a.1b 2023.02.01 SIAT1 — 72

<=2-fold

76

>2<4-fold ||| >a<8-fold [ >8-fold

I not recognised by the antiserum




Table MN-5. Antigenic analysis of influenza A(H3N2) viruses - Plaque Reduction Neutralisation (MDCK-SIAT) 2023-07-31

AThuringen AlStockhoim
512021
Passage history SIAT SIAT
Ferrot number|  F36122 Fi5/22
Viruses Genetic group  Collection Date Passage History, 2 2
REFERENCE VIRUSES
AlThuringen/10/2022 2 2022:0401 PUSIATS 10° 91 0
Alstockholm/5/2021 2a 2021-04-16 SIATO/SIAT4 10° < 95
AlDarwin/912021 2 20210417 E3/E4 10° 101 an
AISlovenial8720/2022 2a1 2022:02-10 SIAT1/MDCK1/SIAT1 10° < &1
AlCatalonia/NSVH161512067/2022 2a1b 2022:09-14 SIATAISIATS 103 10° < 50
AJAIbanial289813/2022 2a3a.1+N122D 202212413 MDCK1 10% 95 148
AJAIbanial289813/2022 2a3a.1+N122D 202212413 E410° 57 123
TEST VIRUSES
AlSouth AfricalR05834123 2 2023.06.09 MDCK1/SIAT1 138 132
AlSouth AfricalR03608/23 2 2023.05:22 MOCK1/SIAT1 70 65
ASouth AfricalR03631/23 2a1b 20230525 wmockusiaT1 [N 45
AlSouth AfricalR05001/23 22321 2023.05:31 MDCK1/SIAT1 119 197
AlSouth AfricalR04953123 2a3a4 2023.0531 MOCK1/SIAT1 % 184
AlSouth AfricalRo4061123 2324 2023.05:31 MDCK1/SIAT1 102 73
AlSouth AfricalR03952123 22321 2023.05:30 MDCK1/SIAT1 92 73
AlSouth AfricalR03513123 2a3a4 2023.05:26 MOCK1/SIAT1 142 429
AlSouth AfricalR03818123 2a.3a.14N122D 2023.05:30 MDCK1/SIAT1 92 148
ASouth AfricalR03690123 2a3a.14N122D 2023-05:30 MOCK1/SIAT1 o7 116
AlSouth AfricalR03574123 no seq 2023.0417 “

Mncm/smz_

‘AlDarwin

912021

Egg
F05/22
2

Titre
Post-infection ferret antisera
AlSiovenia AlCatalonia A/Aibania A/Albania
872012022 NSVH-2067/2022 289813/2022 28981312022
SIAT T 99
F2422 Fa1/22 F19/23
2a1 2a.1b 2a3a1+N122D | 2a.3a.1+N122D
56 < < <
158 7 54 107
924 239 m 663
185 % a 92
170 65 a 84
276 o7 519 498
249 56 220 520

=2-fold

>2<atoid [ll>s<e-tos [l>o-tc1c Mot rocounisod by the antiserum
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Table MN-6. Antigenic analysis of influenza A(H3N2) viruses - Plaque Reduction Neutralisation (MDCK-SIAT) 2023-08-03

et o s

T R R TR
s X B 5 wti e | et
nerenevos vuses
AlThuringen/10/2022 2 20220401 PAUSIAT3 10°| 9 60 45 56 < < <
AlStockholm/5/2021 2a 2021-04-16 SIATO/SIAT4 10°| < 95 74 158 n 54 107
AlDarwin/9/2021 2a 2021-04-17 EVE4 10°| 101 470 983 924 239 21 663
AlSlovenia/8720/2022 2a1 2022-02-10 'SIAT1/MDCK1/SIAT1 10°| < 61 40 185 90 a4 92
AlCatalonia/NSVH161512067/2022 2a.1b 20220914 SIAT1/SIAT3 10-3 10°| . 50 41 170 65 4“ 84
A/Albania/289813/2022 2a.3a.1 + N122D 20221213 MDCK1 10°| 95 148 18 276 67 519 498
AAlAlbanial289813/2022 2a.3a.1 + N122D 2022-12-13 E410°| 57 123 51 249 56 220 520
resr wnuses
Wt i35 s wookisaT: " « R
Neoum ateunsss s woormn| - = ar
PP e wooarman| - " - o
Neoum ateunaeatn ma e vooaran| e - a - -
PP e wooron| o - bt -
Neoum ateunasann ma e Vooran| - - - -
PP T e isoneonll B - - -
Neoum ateunssota T e Nooran| - -
Neoum aeunsssas i woaron| ot - ,s -
Neoum ateunesras T e Noorman| - - -
PP T e riconeonll - - - -

>2<atod [ll>a<s-toid [ll>s-rota Mot rocoanised by tho antisorum
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Table MN-7. Antigenic analysis of influenza A(H3N2) viruses - Plaque Reduction Neutralisation (MDCK-SIAT) 2023-08-14

Noutraiisation Titre
Postinfection forret antisera
AThuringen Aswitzeriand  AlStockholm “ADarwin Alsiovenia ‘AlCatalonia “AATbania
2871902022 12021 912021 201 NSVH2067/2022 26981312022
Passage history| SIAT Egg SIAT Egg SIAT SIAT
Forot number|  F36/22 Foaiz3. Fi5z22 Fosiz2 F2ui22 Fatizz F21123

Viruses 2 2+ T135A 2 2 221 2a1b 23a.14N122D
'REFERENCE VIRUSES
AlThuringeni1012022 S 2022.0401 PUSIATS 10° 9t < 0 45 56 < <
Alswitzerlandi2871912022 2+ T135A 20221219 E4 (Am1A13) 10° < 133 < < < < <
Alstockholm/5/2021 2 2021-08-16 SIATOISIATA 10° < < 9 7 158 7 5
ADarwin/9i2021 2 20210847 E3E410° 101 2 an 983 924 29 21
Alslovenials720/2022 2a1 202202-10 SIATIIMDCK1SIAT1 10°) < < 61 e 185 % “
AlCatalonialNSVH16151206712022 2a1b 20220914 SIATYSIATS 10° < < 50 a 1 65 l
AlAIbania/28981312022 2a3a1+N122D 20221213 mDCK1 10° 9 < 148 118 276 o 519
TEST VIRUSES
AlSwitzerland/2049812023 » 20230323 SIAT1 7
AlBelgium/s137212023 2 20230214 SIATUSIATY £
A'Switzerlandi32862/2023 2+ T135A 2023.0223 SIAT1 2
AlSwitzerland/B563512023 2+ 71358 2023.02-16 siaT 8
ABolgiumi$089812023 2+ T135A 2023.0202 SIATUSIATY 8
Arswitzerland/1115912023 2atb 20230314 siaT1 5 6
ASwitzerlandI71367/2023 2a1b 2023.0208 SiaT1 ) 73
ArSwitzerland/950501202; 2atb 20230208 SiAT1 62 108
AlBelgium/s141412023 2a1b 2023.03.02 SIATUSIATY 66 62
AlBelgiumis120412023 2a1b 2023.02-16 SIATUSIATY 1 116
ABelgiumi/S088812023 2ab 20230202 SIATISIATY 66 &0
AlBelgium/GO17112023 21 20230201 SIATUSIATY 5 &
AlBelgium/G0261/2023 2a3a1+N122D 20230307 SIATUSIATY 142 [

<=2-fold
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Table MN-8. Antigenic analysis of influenza A(H3N2) viruses - Plaque Reduction Neutralisation (MDCK-SIAT) 2023-08-17

Noutraiisation Titre
Postinfection forret antisera

Atningen  AlSwisTd Ao arwin o ACaanis AT
o Corioon o oo 3 o iR

Pussagonisony| ST i i T2 S a

Tentimma| AR robls A rold A vz s
Viuses P PN o P Pt P sz
[——
AlThuringen/10/2022 2 20220401 PAUSIAT3 10°| 9 < 60 45 56 < <
ASwitzerland/28719/2022 26+ T135A 20221219 E4 (AmIAI3) 10° < 133 < < < < <
AlStockholm/5/2021 2a 2021-04-16 SIATO/SIATA 10°| < < 95 74 158 kil 54
AlDarwin/9/2021 2a 20210417 E3/E4 10%| 101 72 470 283 924 239 21
Alslovenials720/2022 2a1 202202-10 SIATIIMDCK1SIAT1 10°) < < 6t e 185 % “
AlCatalonia/NSVH161512067/2022 2a1b 2022-09-14 SIATY/SIAT3 10°| < < 50 47 170 65 41
AlAlbania/289813/2022 2a.3a.1+N122D 202212413 MDCK1 10°| 95 < 148 118 276 67 519
resr vinuses
AChampogne_ArdennabSHZEE » oo WocKiSATI 18 “ ® »
AlDijon/04835/2023 2 2023-0217 'MDCK1/SIAT1| 160 56 107 82
ADlorios342023 » i wookuswri| 1z " s
ADionios22023 w212 wockuswTi| 248 w0 e w
AKosovolss2023 w02z st o 20
ACenriosss92023 0230203 wookuswri| 7| w o
NCamorooni7s2202 i sty o ®
ACamaroon25282123 w0321 A o o ||
ABoushersz51034072023 jrssgosy A — - 0 s
APays_do_Lori0s5002025 msateNzD 0230300 wookusiaTi| 108 “ 152 oo
Wouth AmcaRO3T9623 Wtz ws0u wookzsaT| & st o 5

>2<atola [0

saaoia [l>s-rold
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Table MN-9. Antigenic analysis of influenza A(H3N2) viruses - Plaque Reduction Neutralisation (MDCK-SIAT) 2023-08-21

Noutraiisation Titre
Postinfection forret antisera
AThuringen Aswitzeriand  AlStockholm “ADarwin Alsiovenia ‘AlCatalonia “AATbania
2871902022 12021 912021 872012022 NSVH2067/2022 26981312022
Passage history| SIAT Egg SIAT Egg SIAT SIAT
Forot number|  F36/22 Foaizs Fi5z22 Fosiz2 F2ui22 Fatizz F21123
Viruses 2 2+ T135A 2 2 221 2a1b 23a.14N122D
'REFERENCE VIRUSES
AlThuringeni1012022 » 20220401 PUSIATS 10° o1 < 0 a5 56 < <
Alswitzerlandi2871912022 2+ T135A 20221219 E4 (Am1A13) 10° < 133 < < < < <
Alstockholm/5/2021 2 2021-08-16 SIATOISIATA 10° < < 9 7 158 7 5
ADarwin/9i2021 2 20210847 E3E410° 101 2 an 983 924 29 21
Alslovenials720/2022 2a1 202202-10 SIATIIMDCK1SIAT1 10°) < < 6t e 185 % “
AlCataloniaNSVH16151206712022 2a1b 20220914 SIATYSIATS 10° < < 50 a 1 65 l
AlAIbania/28981312022 2a3a1+N122D 20221213 mDCK1 10° 9 < 148 118 276 o 519
TEST VIRUSES
AlHongKong/154612023 2023.07-11 MDCK1SIAT1 & 15 s 0 an
AlHongKong/154012023 2023.07-10 MDCK1/SIAT1 Ll 18 155 o 08
AHongKong/153912023 20230710 MDCK1SIAT1 0 2 194 65 82
AlHongKong/153812023 2023.07-10 MDCK1SIAT1 5 116 133 ) 250
AlHongKong/153712023 20230710 MDCK2ISIAT1 o it 164 52 2
AlHongKong/153512023 2023.07-10 MDCK1SIAT s 147 174 ) 386
AHongKong/154212023 2023.0709 MDCK1/SIAT1 £l 21 152 52 20
AlHongKong/154412023 2023.07-08 MDCK1SIAT1 50 8 130 ) 167
AlHongKong/154312023 2023.07-08 MDCK1/SIAT1 & 21 154 167
AHongKong/1636/2023 2023.07.07 MDCK1SIAT1 5 £ 143 172

s2<atod [Ill><s-toia [ll-stota Mot recoanised by the antiserum
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Fold-reduction table: H3N2

<4-fold difference 4-fold difference >4-fold difference _[total
number | percentage | number | percentage | number | percentage
A/Thuringen/10/2022 Cell 2b 56]  50.90% 47| 42.70% 7 6.40% 110
A/Stockholm/5/2021 Cell 2a o1 82.70% 17| 15.50% 2 1.80% 110
A/Darwin/9/2021 Egg 2a 54| 49.10% 44, 40% 12| 1090% 110
A/Norway/24873/2021 Cell 223 48[ 43.60% 40[  36.40% 22 20% 110
A/Norway/24873/2021 Egg 2a3 36| 32.70% 30 2730% 44 40% 110
A/Slovenia/8720/2022 Cell 2a.1 33 30% 52| 47.30% 25| 2270% 110
A/Lille/50053/2022 Cell 2a.1 31 28.20% 46]  41.80% 33 30% 110
A/Catalonia/NSVH-2067/2022 Cell 2a.1b 2] 38.20% 32[  29.10% 36| 3270% 110
A/Albania/289813/2022 Cell 2a.3a.1 16| 4320% 7] 1890% 14| 37.80% 37
A/Albania/289813/2022 Egg 2a.3a.1 49 57% 10]  11.60% 27]  31.40% 86
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A /H3N2: Egg isolates

Virus

Status

Genetic group/clade

Comment

A /Norway/29511/2021

A/Norway /248732021

A /Slovenia/9216/2022
A/Slovenia/9318/2022
A/Catalonia/NSVH161512067/2022
A /Catalonia/NSVH172304934 /2022
A /Poland/97/2022
A/Norway,/24873/2021

A /Brandenburg/15/2022

A/Albania /290243 /2022

A/Albania/290270,/2022

A/Albania/289813,/2022

A /Switzerland /28719 /2022

SAN-017/017A

sent out

sent out

sent out

sent out
available to send
out

Reference only
sent out

sent out recently

sent out recently

sent out recently

sent out recently

NIB-136A

3C.2alb.2a.2 (E50K)

3C.2alb.2a.2 (N96S,
1192F, N378S)
3C.2alb.2a.2 (H1568,
D53G, D104G)
3C.2alb.2a.2 (H156S,
D53G, D104G)
3C.2alb.2a.2 (I1140K,
R299K)

3C.2alb.2a.2 (1140K,
R299K)

3C.2a1b.2a.2 (S145N)

2a.3 (E50K, D53N,
NO6S, T192F)

2a.3a.1 (E50K, 1223V,
1140R, R140K)
2a.3a.1 (E50K, 1223V,
1140R, R140K, S91N,
N122D)

2a.3a.1 (E50K, 1223V,
1140R, R140K, S91N,
N122D)

2a.3a.1 (E50K, 1223V,
[140R, R140K, S91N,
N122D)

2b (T135A, S262N -
Thuringen group)

Egg adaptation:
(D186N, D225G),
1-way pass

Egg adaptation:
(D225G)

Egg adaptation:
(S219F, D225G)
Egg adaptation:
(D186N, D225G)
Egg adaptation:
(D225G)

Egg adaptation:
(D225G)

Egg adaptation:
(D225G)

Egg adaptation:
(D225G)

Egg adaptation:
(D186G)

Egg adaptation:
(F195Y)

Egg adaptation:
(N190T, S228@G)

Egg adaptation:
(F195Y, S228T)

Egg adaptation:
(H183F), 2-way
pass
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A /H3N2: HI reagents and references

Virus Genetic group Virus passage Ferret ID
A /Cambodia/925256/2020 la SIATS F03/21
A /Cambodia/e0826360,/2020 la 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 SIAT? F10/22
A /Norway /24873 /2021 2a.3 E3 (Am2All) F11/22
A /Poland/97/2022 2a.2 S2 F39/22
A /Slovenia/8720/2022 3C.2alb.2a.2 SIAT1/MDCK1/SIAT2 F24/22
A /Lille/50053 /2022 2a.1 MDCK1/SIAT3 F02/23
A/Catalonia/NSVH161512067/2022  3C.2alb.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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Summary: H3N2

Genetic analyses
Clade 3C.2alb.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 the
2a.1b were the most frequently detected.

Viruses from clade 2b (E50K, F79V, I140K) are split into three subclades: one with 1242M; a second represented
by A/Florida/50/2022, A /Puerto Rico/31/2022 as potential CVVs; and a third subclade (S262N) with two
groups: viruses from Europe and Japan (R33Q) and viruses from Europe represented by A /Montana/08/2023
(T135A with potential loss of glycosylation).

Viruses from clade 2a.1b (I1140K, R299K) were detected in Europe and South Africa, represented by
A /Catalonia/NSVH161512067/2022.

Clade 2a.3a.1 viruses were detected worldwide, characterised by I1140K with a subclade showing N122D (loss
of glycosylation), represented by A/New York/66/2022 and another subclade with 125V, V347M, 1418V,
detected in China and the US.

Additional potential CVVs were located throughout the phylogeny representing nearly all of the genetic
subgroups in these clades.

Antigenic analyses

For the 2a.2 viruses we observed that, where we have titrations, the post-infection antisera raised against new
reference viruses discriminated antigenic properties among the different genetic subgroups.

In HI assays, the egg-based A/Darwin/9/21 vaccine strain is showing reduced recognition of 2a.1b and 2a.3a.1
groups and a more dramatic loss in recognition for test viruses in the 2b subclade.

In MN assay the egg based A/Darwin/9/21 vaccine strain is showing significantly reduced recognition to all
other subclades of test viruses.

A/Albania/289813/2022 (2a.3a.1) shows good recognition of test viruses in its own clade, but this antiserum
does not recognise viruses in 2b at all.

A /Slovenia/8720/2022 (2a.1) shows good recognition of 2a.1b and 2a.3a.1 viruses, with some lower recognition
of 2b viruses.
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Influenza B

Genetic analyses: B/Victoria

Maximum likelihood phylogenetic tree: B/Victoria

Maximum likelihood 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 200 sequences and keep at least one representative from each country. Annotation of amino
acids substitutions performed with Treetime ancestral reconstruction. References and CVVs are marked as
Cell or Egg.
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Antigenic analyses: B/Victoria

Haemagglutination inhibition tables: B/Victoria

Table BV-1. Antigenic analyses of infl B viruses (Victoria lineage) 2023-02-14
Haemagglutination inhibition titre
Post-infection ferret antiserum
Viruses Collection Passage B/Bris BiColorado B/Wash'ton B/Neth  B/Neth  B/Austria  B/Austria  B/Austria B/Stock
date history 60108 06117 02119 11267/22 10894122 1350417/21 1350417/21 135941721 3122
Passage history Egg Egg Egg  MD Egg MDCK Egg G141 EggG141R  MDCK
Sh 539,
540, 543,
Ferret number 244 270 Fa4/18 F2020 F29/22  F37/22 NIBFoO1/21 F15/21 Fa421  F28/22
571, 574"
Genetic group V1A V1A1 VIA3  VIA3  VIA3  ViA3a2 ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 VIA 2008-08-04 E4E4 2560 160 40 <10 80 <40 <40 <40 <40
BIColorado/06/2017 VIA1 2017-02-05 ESE2 1280 320 40 <10 160 <40 <40 <40 <40
B/Washington/02/2019 V1A3 2019-01-19 EJE3 640 160 160 40 320 <40 <40 <40 <40
BINetherlands/11267/2022 VIA3 20220414 MDCK-MIX/MDCK2 <40 <10 <20 80 <10 <40 <40 <40 <40
BINetherlands/10894/2022 V1A3 2022-04-02 E4/E1 640 40 <20 40 160 <40 <40 <40 <40
B/Austria/1359417/2021 G141 ViA3a2 2021-01-09 SIAT1/MDCK4 640 20 <20 <10 <10 1280 1280 640 640
BlAustria/1359417/2021 Isolate 2 G141 ViA3a.2 202101-09 E3ES 640 20 <20 40 <10 1280 1280 640 1280
BlAustria/1359417/2021 Isolate 2 G141R ViA3a2 2021-01-09 EJES 320 20 <20 20 <10 1280 640 2560 640
B/Stockholm/3/2022 ViA3a2 202203-22 SIAT1/MDCK2 320 40 <20 <10 <10 1280 1280 320 1280
TEST VIRUSES
B/Morondaval07368/2022 ViA3a2 2022-12-02 MDCK1 640 40 1280 1280 640 1280
B/Morondava/07092/2022 V1A3a2 202211-21 MDCK1 640 40 1280 1280 320 1280
< relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 202122 SH 2022
NH 202223
SH 2023
<a-fold a-fold sfold M >8fold  JEM not recognised by the antiserum 2160 (no homologous titre) NH 2023-24
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Table BV-2. Antigeni y of infl B viruses (Victoria lineage) 2023-02-21
Haemagglutination inhibition titre
Post-infection ferret antiserum
Viruses Collection Passage B/Bris B/Colorado B/Wash'ton B/Neth B/Neth BlAustria Bl/Austria Bl/Austria B/Stock
date history 60/08 06/17 02/19 11267/22 10894/22 1359417/21 1359417/21 1359417/21 3122
Passage history Egg Egg Egg Egg MDCK Egg G141 EggG141R  MDCK
Sh 539,
540, 543,
Ferret number 844, 870, Fa41s F20120 F29/22  F3722 NIBFO121 F1521 Fa4i21  F28/22
571.574'
Genetic group V1A VIAL VIA3  VIA3  VIA3  ViA3a2 ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 VIA 2008-08-04 E4/E4 2560 160 40 <10 80 <40 <40 <40 <40
B/Colorado/06/2017 V1Al 2017-02-05 ES/E2 640 320 40 <10 80 <40 <40 <40 <40
B/Washington/0212019 VA3 2019-01-19 E3/E3 640 160 80 10 160 <40 <40 <40 <40
B/Netherlands/11267/2022 V1A3 2022-04-14  MDCK-MIX/MDCK2 <40 10 <20 80 <10 <40 <40 <40 <40
BINetherlands/10894/2022 VA3 2022-04-02 E4/E1 320 40 <20 40 160 <40 <40 <40 <40
B/Austria/1359417/2021 G141 ViA3a.2 2021-01-09 SIAT1/MDCK4 320 20 <20 <10 <10 1280 1280 320 640
BlAustria/1359417/2021 Isolate 2 G141 ViA3a2 20210109 E3/E4 320 20 <20 40 <10 1280 1280 640 640
BlAustria/1359417/2021 Isolate 2 G141R VIA3a2  2021-01-09 E3/E5 160 10 <20 20 <10 1280 640 2560 640
BiStockholm/3/2022 ViA3a2 20220322 SIAT1/MDCK3 320 20 <20 <10 <10 1280 640 320 640
TEST VIRUSES
B/Salamancal47/2022 ViA3a2 20221230 SIATA/SIAT1 640 640 320 640
B/Belgium/$1989/2022 VIA3a2  2022:09-30 C1/MDCK1 640 1280 640 320 640
B/Belgium/G0370/2022 ViA3a2 20221212 C1/MDCK1 640 640 640 320 640
BlLeon/48/2022 VIA3a2 20221230 SIAT1/SIAT1 640 640 640 320 640
B/Belgium/S2470/2022 ViA3a.2 unknown C1/MDCK1 640 640 640 320 640
B/Dakar/15/2022 ViA3a.2 2022-10-11 P2/MDCK2 640 640 640 60| 640
B/Dakar/08/2022 ViA3a2 20221016 P1/MDCK1 640 1280 640 320 640
B/Dakar/16/2022 VIA3a2 2022017 P2/MDCK1 640 1280 640 320 640
B/Dakar/19/2022 ViA3a2  2022-10-19 P1/MDCK1 640 640 640 320 640
B/Dakar/11/2022 VIA3a2  202210-21 P1/MDCK1 640 1280 640 320 640
m/G0306/2022 ViA3a2 20221128 C1/MDCK1 640 1280 1280 320 640
B/Dakar/01/2022 VIA3a2 20220917 P1/MDCK1 640 1280 1280 320 1280
B/Dakar/17/2022 ViA3a2 20221016 P2IMDCK1 640 1280 640 320 640
B/Dakar/05/2022 ViA3a2 20221016 P2IMDCK1 640 1280 640 320 640
B/Dakar/18/2022 ViA3a2 20221017 P1/MDCK1 640 1280 640 320 640
B/Belgium/S2629/2022 ViA3a2 20221213 C1/MDCK1 640 1280 1280 640 640
B/Dakar/10/2022 ViA3a.2 2022-10-22 P1/MDCK1 640 640 640 320 640
B/Belgium/G0240/2022 ViA3a2 20221024 C1/MDCK1 640 1280 640 640 320
B/Belgium/G0304/2022 ViA3a.2 2022-11-28 C1/MDCK1 320 1280 640 320 1280
B/Bel 33412022 ViA3a2 20221205 C1/MDCK1 640 1280 640 640 640
B/Belgium/G0384/2022 V1A3a2 2022-12-13 C1/MDCK1 640 1280 1280 640 640
BiSegovia/3/2023 ViA3a2 20230107 MDCK1/MDCK1 640 1280 640 320 640
B/Slovenial18/2023 ViA3a.2 2023-01-03 MDCKx/MDCK1 320 640 320 [460] 640
<relates to the lowest dilution of antiserum used Vaceine Vaccine
" hyperimmune sheep serum: ND = Not Done NH 2021-22 SH 2022
NH 202223
SH 2023
NH 202324

<a-fold a-fold

sroia [ > 5-fola
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Table BV-3. igeni of i B viruses (Victoria lineage) 2023-03-01

Haemagglutination inhi

ibition titre

Post-infection ferret antiserum
Viruses Collection Passage B/Bris BiColorado B/Washton B/Neth BiNeth BlAustria  BiAustria  BiAustria B/Stock
date history 60/08 06117 02119 11267122 10894122 1359417/21 1350417)21 1359417121 3122
Passage history Egg Egg Egg E Egg G141 Egg G141R  MDCK
Sh 539,
Ferret number oy F44118 F20120 F2022  F37/22 NIBF01/21 F15/21 Faa21  F28/22
571.574'
Genetic group VA VA4 VIA3  VIA3  VIA3  ViA3a2 ViA3a2 ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 VIA 2008-08-04 E4E4 2560 320 40 <10 160 <40 <40 <40 <40
B/Colorado/06/2017 VA1 2017-02-05 ESE2 1280 640 40 <10 160 <40 <40 <40 <40
B/Washington/02/2019 VIA3 2019-01-19 E3/E3 640 320 80 20 160 <40 <40 <40 <40
BiNetherlands/11267/2022 VIA3 20220414 MDCK-MIX/MDCK2 <40 <10 <10 160 20 <40 <40 <40 <40
BINetherlands/10894/2022 VIA3 2022-04-02 E4/E1 640 40 <10 40 160 <40 <40 <40 <40
Bl/Austria/1359417/2021 G141 V1A3a.2 2021-01-09 SIAT1/MDCK4 320 20 <10 10 <10 1280 1280 320 640
BlAustria/1350417/2021 Isolate 2 G141 VIA3a2  2021-01-09 E3/E4 640 40 <10 40 10 2560 1280 640 640
BlAustria/1350417/2021 Isolate 2 G141R VIA3a2  2021-01-09 E3/ES 320 20 <10 40 10 1280 1280 2560 640
BiStockholm/3/2022 ViA3a2  2022:03-22 SIAT1/MDCK3 640 20 <10 10 10 640 640 320 640
TEST VIRUSES
B/Qatar/10-VI-22-2092996/2022 V1A3a.2 2022-10-18 MDCK1 1280 1280 640 1280
B/Qatar/10-VI-22-2090416/2022 ViA3a2 20221017 MDCK2 1280 1280 320 1280
BIQatar/10-VI-22-1923371/2022 ViA3a2  2022-08-24 MDCK1 1280 1280 320 640
B/Qatar/10-VI-22-2090192/2022 ViA3a2 20221017 MDCK2 1280 1280 320 640
BJ/Argentina/3350/2022 V1A3a.2 2022-09-13 MDCK1 640 640 60 640
VIA3a2 20220916 MDCK1 1280 640 320 640
ViA3a2  2022-10-08 MDCK1 1280 640 320 1280
V1A3a.2 2022-10-01 MDCK1 1280 1280 320 1280
VIA3a2  2022:09-22 MDCK1 1280 640 320 1280
< relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 202122 SH 2022
NH 202223
SH 2023
NH 202324
<afold 4fold stord M > 8toia M not recognised by the antiserum 2160 (no homologous titre)
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Table BV-4. Antigeni ly of infl B viruses (Victoria lineage) 2023-03-22
Haemagglutination inhibition titre
Postinfection ferret antiserum
Viruses Collection Passage B/Bris BiColorado B/Wash'ton B/Neth  B/Neth BJAustria  B/Austria  B/Austria B/Stock
date history 60/08 06117 02119 11267/22 10894/22 1359417/21 1359417/21 1359417121 3122
Passage history Egg Egg Egg  MDCK Egg MDCK EggGl41 EggG141R  MDCK
Sh 539,
540,543,
Ferret number 244 270 Fa4/18 F2020 F29/22  F37/22 NIBFO1:21 F15121 Fa421  F28/22
571,574
Genetic group V1A V1A1 VIA3  VIA3  VIA3  ViA3a2  ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 VIA 2008-08-04 E4E4 1280 160 20 10 160 <40 <40 <40 <40
BIColorado/06/2017 VIA1 2017-0205 ESE2 640 640 20 10 160 <40 <40 <40 <40
B/Washington/02/2019 V1A3 2019-01-19 E3J/E3 640 160 40 40 160 <40 <40 <40 <40
BINetherlands/11267/2022 VIA3 20220414 MDCK-MIX/MDCK2 <40 <10 <10 80 20 <40 <40 <40 <40
BINetherlands/10894/2022 V1A3 2022-04-02 E4/E1 320 40 <10 40 160 <40 <40 <40 <40
BlAustria/1359417/2021 G141 ViA3a2 2021-01-09 SIAT1/MDCK4 320 20 <10 20 <10 1280 640 160 320
BJAustrial1359417/2021 Isolate 2 G141 V1A3a2 2021-01-09 E3JE4 320 20 <10 80 10 1280 1280 320 640
BJAustrial1359417/2021 Isolate 2 G141R ViA3a2 2021-01-09 E3J/ES 160 10 <10 40 <10 640 640 1280 320
BIStockholm/3/2022 ViA3a2 202203-22 SIAT1/MDCK3 320 20 <10 10 <10 640 640 160 640
TEST VIRUSES
B/Belgium/S0048/2023 V1A3a2 202203-20 C1/MDCK1 320 20 640 640 320 640
B/Amerat/52225653/2022 ViA3a2 2022-10-09 MDCK1 320 20 640 640 160 640
B/Baden-Wurttemberg/2/2023 ViA3a2 2023-01-26 P1/MDCK1 320 10 1280 640 320 320
BINiedersachsen/2/2023 V1A3a2 2023-01-30 P1/MDCK1 320 10 640 640 160 320
BlHessen/9/2023 ViA3a2 2023-0213 P1/MDCK1 320 20 640 640 320 640
B/Berlin/18/2023 ViA3a2 2023-0214 P2/MDCK1 640 20 1280 1280 320 640
BINordrhein-Westfalen/13/2023 V1A3a2 2023-0217 P1/MDCK1 320 20 640 640 160 640
B/Bayern/6/2023 V1A3a2 2023-0220 P1/MDCK1 320 10 640 640 160 320
B/Bremen/4/2023 ViA3a2 2023-02-20 P1/MDCK1 320 10 640 640 160 320
< relates to the lowest dilution of antiserum used Vaccine Vaccine
" hvperimmune sheen serum: ND = NH 2021-22 SH 2022
NH 202223
SH 2023
NH 2023-24
<a-fold 4-fold sfoid M >s-oild M not recognised by the antiserum 2160 (no homologous titre)
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Table BV-5. Antigeni yses of i B viruses (Victoria lineage) 2023-04-05
Haemagglutination inhibition titre
Post-infection ferret antiserum
Viruses Other Collection Passage BiBris BiColorado BMWash'ton BiNeth B/Neth B/Austria  B/Austria  B/Austria BiStock
information date history 60/08 06117 02119 11267122 10894122 1350417/21 1350417)21 1359417121  3i22
Passage history Egg Egg Egg  MD( Egg G141 Egg G141R  MDCK
Sh 539,
Ferret number oy Faa/te F2020 F20i22  F37122 NIB FO1/21 F1si21 Faa21  F28i22
571.574'
Genetic group VA V1A4 VIA3  VIA3  VIA3  ViA3a2 ViA3a2 ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 VIA 2008-08-04 E4E4 1280 160 20 10 160 <40 <40 <40 <40
B/Colorado/06/2017 VA1 2017-02-05 ESIE2 0 640 20 10 160 <40 <d0 <40 <40
B/Washington/02/2019 VIA3 2019-01-19 E3/E3 640 160 80 40 160 <40 <40 <40 <40
BiNetherlands/11267/2022 VIA3 20220414 MDCK-MIX/IMDCK2 <40 <10 <10 80 20 <40 <40 <40 <40
BINetherlands/10894/2022 VIA3 2022-04-02 1 320 40 <10 40 160 <40 <40 <40 <40
Bl/Austria/1359417/2021 G141 V1A3a.2 2021-01-09 SIAT1/MDCK4 320 20 <10 20 <10 2560 640 160 320
BlAustria/1359417/2021 Isolate 2 G141 ViA3a2  2021-01-09 320 20 <10 80 10 1280 1280 320 640
BlAustrial1359417/2021 Isolate 2 G141R ViA3a2  2021-01-09 E3/ES 160 10 <10 40 <10 640 640 2560 320
BiStockholm/3/2022 ViA3a2  2022:03-22 SIAT1/MDCK3 320 20 <10 10 <10 640 640 160 1280
TEST VIRUSES
BINordrhein-Westfalen/9/2023 ViA3a.2 16/02/2023 P1/MDCK1 640 N4 20 20 1280 1280 640 1280
B/Baden-Wurttemberg/6/2023 ViA3a2 16/02/2023 P1/MDCK1 1280 80 40 1280 2560 640 2560
BINordrhein-Westfalen/12/2023 ViA3a.2 1710212023 P1/MDCK1 1280 80 20 20 1280 1280 640 1280
<relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 202122 SH 2022
NH 202223
SH 2023
NH 202324
<a-fold a-fold sfoid M >8-foid  JEM not recognised by the antiserum 2160 (no homologous titre)
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Table BV-6. Antigeni y of infl

B viruses (Victoria lineage) 2023-04-26

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage BiBris BiColorado B/Washton B/Neth B/Neth BlAustria  BlAustria  BiAustria B/Stock
information date history 60/08 06/17 02119 11267/22 10894122 1359417/21 1359417/21 135941721 3122
Passage history Egg Egg Egg Egg G141 Egg G141R  MDCK
Sh 539,
Ferret number oppard Fa4118 F20120 F29/22  F37/22 NIBFO1/21 Fi5/21 4421 F28/22
571.574'

Genetic group V1A VA4 VIA3  VIA3  VIA3  ViA3a2 ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 V1A 2008-08-04 E4/E4 1280 80 40 <10 80 <40 <40 <40 <40
B/Colorado/06/2017 VIA1 2017-02-05 ESIE2 1280 1280 40 <10 160 <40 <40 <40 <40
B/Washington/02/2019 VIA3 2019-01-19 E3/E3 640 160 160 10 80 <40 <40 <40 <40
BINetherlands/11267/2022 VIA3 2022-04-14  MDCK-MIX/MDCK2 <40 <10 <10 80 20 <40 <40 <40 <40
BINetherlands/10894/2022 VIA3 2022-04-02 320 20 10 20 160 40 <40 <40 <40
Bl/Austria/1359417/2021 G141 V1A3a.2 2021-01-09 SIAT1/MDCK4 320 10 10 10 <10 1280 640 320 320
BlAustria/1359417/2021 Isolate 2 G141 VIA3a2  2021-01-09 640 10 10 40 20 1280 1280 640 640
BlAustrial1359417/2021 Isolate 2 G141R VIA3a2  2021-01-09 E3/ES 320 <10 10 20 10 1280 1280 1280 640
BiStockholm/3/2022 ViA3a2  2022:03-22 SIAT1/MDCK3 640 10 10 10 <10 640 640 320 640
TEST VIRUSES
Bllreland/71667/2022 VIA3a2 20221114 MDCK1 1280 1280 640 640
B/Tunisial23489/2022 ViA3a2  2022:12-06 MDCK1 1280 640 320 640
B/Bishkek/S-66SARI2022 VIA3a2 20221125 MDCK1 640 640 320 640
B/Bishkek/S-21ARI2022 ViA3a2 20221122 MDCK1 640 640 160 320
BiSlovenia/11466/2022 VIA3a2 20221219 MDCK1 1280 1280 640 1280
B/Poland/PL29-2/2022 Vi1A3a.2 2022-12-19 MDCK1 20 1280 1280 640 1280
BlPoland/PL27/2022 VIA3a2 20221214 MDCK1 20 1280 1280 640 1280
Blisrael/B1642/2022 Vi1A3a.2 2022-12-22 MDCK1 20 1280 1280 640 1280
BlLatvia/01-049393/2023 VIA3a2 20230112 P2IMDCK1 1280 1280 640 640
BlLatvia/12-069508/2022 ViA3a2 20221221 P2/MDCK1 2560 1280 640 640
BlLatvia/12-020596/2022 VIA3a2  2022-12-06 P2IMDCK1 640 1280 320 640
B/Bremen/2/2023 ViA3a2  2023-01-19 P1/MDCK1 20 1280 1280 640 1280
BlHessen/1/2023 VIA3a2 20230117 P1/MDCK1 20 1280 1280 640 1280
B/Thuringen/1/2023 ViA3a2  2023-01-16 P1MDCK1 20 1280 1280 640 640
BlHessen/2/2023 VIA3a2 20230116 P2/MDCK1 20 2560 2560 640 1280
B/Bremen/1/2023 ViA3a2  2023-01-16 P1/MDCK1 20 1280 1280 320 640
BINiedersachsen/1/2023 no seq 2023-01-09 P1/MDCK1 2560 1280 640 640
BINordrhein-Westfalen/1/2023 ViA3a2  2023-01-05 P1/MDCK1 20 1280 1280 320 640
B/Berlin/1012022 VIA3a2  2022-12-30 P1/MDCK1 20 1280 1280 320 1280
BINordrhein-Westfalen/1/2022 ViA3a2  202212-28 P1MDCK1 20 1280 1280 640 1280
B/Berlin/3/2023 ViA3a2 P2/MDCK1 20 1280 1280 640 640
B/Berlin/2/2023 ViA3a2 P3IMDCK1 2560 1280 640 640
B/Berlin/1/2023 ViA3a2 P1/MDCK1 20 1280 2560 640 1280
B/Catalonia/3515497NS/2023 VIA3a2 20230113 MDCK1 1280 1280 320 640
B/Catalonia/2279261NS/2023 ViA3a2 2023-01-03 MDCK1 20 1280 1280 640 1280
BiCatalonia/3511044NS/2022 VIA3a2  2022-12:04 MDCK1 640 640 320 640
B/Bishkek/05/2023 ViA3a2 2023-01-18 MDCK1/MDCK1 2560 1280 640 1280
B/Bishkek/04/2023 VIA3a2 20230117 MDCK1/MDCK1 20 2560 1280 640 1280
B/Bishkek/01/2023 Vi1A3a.2 2023-01-11 MDCK1/MDCK1 1280 1280 640 640
BIBishkek/047/2022 V1A3a2 2022-12-29 MDCK1/MDCK1 20 1280 1280 640 1280
B/Bishkek/046/2022 Vi1A3a.2 2022-12-27 MDCK1/MDCK1 2560 1280 640 640
B/Bishkek/045/2022 VIA3a2  202212-23 MDCK1/MDCK1 2560 1280 640 640
B/Bishkek/044/2022 ViA3a.2 2022-12-23 MDCK1/MDCK1 1280 1280 640 640
< relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022

NH 2022-23
< afold a-fold sfold [ >ssoid M not recognised by the antiserum 2160 (no homologous titre)
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Table BV-7. g y of B viruses (Victoria lineage) 2023-05-04
Haemagglutination inhibition titre
Post-infection ferret antiserum
Viruses Other Collection Passage BiBris BiColorado BWashton BiNeth BiNeth B/Austria BiAustria  BlAustria BiStock
information date history 60/0 06117 0219 11267122 10894122 1359417121 135941721 135041721 3122
Passage history Egg Egg Egg Ed Egg G141 Egg G141R  MDCK
Sh 539,
Ferret number oppard Faa/ts F2020 F20922  F3722 NIBFO1/21 F15i21 Faa21  F28i22
571.574'

Genetic group Via ViAA VIA3  VIA3  VIA3  ViA3a2 ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 2008-08-04 E4E4 2560 160 w0 <0 4 <40 <40 @0 <0
BIColoradol06/2017 2017-02:05 ESE2 640 640 80 <10 80 <40 <40 <0 <0
B/Washington/02/2019 2019.01-1 EJE3 640 160 160 <10 80 <40 <40 <0 <0
BiNetherlands/11267/2022 2022.04-14  MDCK-MIXIMDCK2 <40 <10 <10 80 20 <40 <40 <« <0
BiNetherlands/10894/2022 2022.04-02 E4/E1 640 40 20 10 160 <40 <40 <0 <0
B/Austria/1359417/2021 G141 2021-01-09 SIAT1/MDCK4 320 <10 <10 <10 <10 1280 640 320 320
BlAustrial1359417/2021 Isolate 2 G141 2021-01-08 E3E4 640 <10 <10 2 20 1280 1280 640 640
BlAustrial1359417/2021 Isolate 2 G141R 2021-01-08 E3ES 160 <10 <10 10 10 1280 640 1280 320
BIStockholm/3/2022 ViA3a2  202203.22 SIAT1/MDCK3 320 <10 <0 <0 <10 640 640 320 640
TEST VIRUSES
BlAustrial1569661/2022 ViA3a2 20221125 MDCK2 320 640 320 60
B/Bishkeki019/2022 ViA3a2 20221130 MDCK1/MDCK1 640 1280 640 1280
B/Bishkekl02012022 ViA3a2  202212.01 MDCK1/MDCK1 640 1280 640 640
B/Bishkek/035/2022 ViA3a2 20221214 MDCK1/MDCK1 640 1280 640 640
BIBishkekl024/2022 ViA3a2 20221244  MDCK1/MDCK1 640 1280 320 640
B/Bishkek/031/2022 V1A3a.2 2022-12-15 MDCK1/MDCK1 640 1280 320 320
B/Bishkek/030/2022 ViA3a2 20221245  MDCK1/MDCK1 640 2560 640 640
B/Bishkek/038/2022 V1A3a.2 2022-12-20 MDCK1/MDCK1 640 1280 640 1280
B/Bishkek/036/2022 ViA3a2 20221220  MDCK1/MDCK1 640 1280 320 640
< relates to the lowest dilution of antiserum used Vactine
" hyperimmune sheep serum; ND = Not Done NH 2021-22

NH 2023.24
<atold atotd ssos [ >0l [ not recognised by the antiserum 2160 (0 homologous tre)
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Table BV-8. Antigeni y of i B viruses (Victoria lineage) 2023-05-16
Haemagglutination inhibition titre
Post-infection ferret antiserum
Viruses Other Collection Passage BiBris BiColorado BMWash'on B/Neth B/Neth B/Austria B/Austria  BiAustria BiStock
information date history 60108 06117 02119 11267122 10894122 135941721 135941721 1359417121 3122
Passage history Egg Egg Egg [2 Egg G141 Egg G141R  MDCK
Sh 539,
Ferret number oppate Fa4/18 F2020 F2022  F3722 NIBFO121 F15i21 Faa21  F28i22
571. 574
Genetic group ViA Via1 VIA3  VIA3  VIA3  ViA3a2 ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 ViA 2008-08-04 E4/E4 2560 160 80 <10 40 <40 <40 <a0 <0
B/Colorado/06/2017 ViA1 2017-0205 ES/E2 640 1280 80 <10 80 <40 <40 <a0 <40
B/Washington/022019 VIA3 2019-01-19 EY/E3 640 160 160 10 80 <40 <40 <40 <0
BINetherlands/11267/2022 VIA3 2022.04-14  MDCK-MIXIMDCK2 <40 <10 <10 80 20 <40 <40 <40 <0
BINetherlands/10894/2022 VIA3 2022-04-02 4/E1 640 40 40 20 80 <40 <40 <a0 <40
Bl/Austria/1359417/2021 G141 ViA3a.2 2021-01-09 SIAT1/MDCK4 320 <10 <10 <10 <10 1280 640 320 320
B/Austria/1359417/2021 Isolate 2 G141 ViA3a2  2021-01-08 320 <10 <10 40 10 1280 1280 320 640
BlAustria/1359417/2021 Isolate 2 G141R ViA3a2  2021-01-08 E3/ES 320 <10 <10 20 10 1280 640 250 320
B/Stockholm/32022 ViA3a2  2022.03-22 SIATI/MDCK3 320 <10 <10 10 <10 640 640 320 640
TEST VIRUSES
BiMontenegro/103896/2023 ViA3a2 20230111 MDCK1 320 640 640 320 320
BiMontenegro/101801/2023 ViA3a2  2023.01-09 MDCK1 1280 20 10 2560 1280 640 640
BINewport/4981/2023 ViA3a2  2023.01-18 MDCK1 640 40 10 1280 1280 320 640
BINewporti4979/2023 ViA3a2  2023.01-18 MDCK1 640 10 10 1280 1280 320 1280
BiBischkeld03/2023 ViA3a2  2023.01-13 MDCK1/MCK2 640 1280 1280 640 640
< relates to the lowest dilution of a Vo Vaccine
" hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 2022.23
SH 2023
NH 2023-24
<afold 4-fold sfold M >s-oid BN not recognised by the antiserum 2160 (no homologous titre)
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Table BV-9. igeni ly of infl

B viruses (Victoria lineage) 2023-05-24

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage BiBris BiColorado B/Washton B/Neth BINeth BlAustria  BiAustria  BiAustria B/Stock
information date history 60/0 0617 02119 11267/22 10894122 1359417/21 1359417/21 1359417)21  3/22
Passage history Egg Egg Egg E¢ Egg G141 Egg G141R  MDCK
Sh 539,
Ferret number oppard F44118 F20120 F29/22  F37/22 NIBFO1/21 F15/21 4421 F28122
571.574'
Genetic group VA VA4 VIA3  VIA3  VIA3  ViA3a2 ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 2008-08-04 E4/E4 1280 160 40 <10 40 <40 <40 <40 <40
B/Colorado/06/2017 2017-02-05 ESIE2 1280 640 80 10 80 <40 <40 <40 <40
B/Washington/02/2019 2019-01-19 E3/E3 640 160 160 20 80 <40 <40 <40 <40
BINetherlands/11267/2022 20220414 MDCK-MIX/MDCK2 <40 <10 <10 80 20 <40 <40 <40 <40
BINetherlands/10894/2022 2022-04-02 1 640 40 40 40 80 <40 <40 <40 <40
Bl/Austria/1359417/2021 G141 2021-01-09 SIAT1/MDCK4 320 <10 <10 10 <10 640 640 160 320
BlAustria/1359417/2021 Isolate 2 G141 2021-01-09 E3/E4 320 <10 <10 40 10 1280 640 320 320
BlAustrial1359417/2021 Isolate 2 G141R 2021-01-09 E3/ES 160 <10 <10 20 <10 640 640 2560 320
BiStockholm/3/2022 ViA3a2  2022-03-22 SIAT1/MDCK3 320 <10 <10 20 <10 640 640 320 640
TEST VIRUSES
BISlovenia/186/2023 V1A3a2 2023-01-16 MDCKO/MDCK1 640 640 - 640
BiSlovenial237/2023 2023-01-19 MDCKO/MDCK1 640 640 640
BINewport/4988/2023 2023-01-20 MDCK2 640 640 640
BiSlovenial265/2023 2023-01-23 MDCKO/MDCK1 640 640 320 640
2023-01-24 MDCKO/MDCK1 640 640 640
2023-01-25 MDCKO/MDCK1 640 640 [N 60| 640
/enia/359/2023 2023-01-31 MDCKO/MDCK1 640 640 640
BISlovenia/404/2023 2023-02-05 MDCKO/MDCK1 640 320 (460 640
BiSlovenia/d14/2023 2023-02-06 MDCKO/MDCK1 1280 640 320 640
BISlovenia/500/2023 2023-02-15 SIATO/MDCK1 640 640 320 640
BISlovenia/505/2023 2023-02-16 SIATO/MDCK1 640 320 60| 320
BiSlovenial547/2023 2023-02-20 MDCKO/MDCK1 640 640 320 640
BiSlovenia/590/2023 2023-02-22 MDCKO/MDCK1 640 640 640
BISlovenial635/2023 2023-02-27 MDCKO/MDCK1 640 640 320 640
BISlovenial/621/2023 2023-02-27 MDCKO/MDCK1 320 640 60| 640
BISlovenial665/2023 202302-28  MDCKfO/MDCK1 640 640 320 640
BiSlovenia/698/2023 2023-03-05 SIATO/MDCK1 640 640 640
BiSlovenia/724/2023 2023-03-06 MDCKO/MDCK1 640 1280 320 640
BiSlovenia/732/2023 2023-03-06 MDCKO/MDCK1 640 640 320 640
B/Slovenia/726/2023 2023-03-06 MDCKO/MDCK1 320 640 [ 60| 320
BiSlovenia/744/2023 2023-03-07 MDCKO/MDCK1 640 640 320 640
BISlovenial778/2023 2023-03-08  MDCKfO/MDCK1 640 640 320 640
BiSlovenial758/2023 2023-03-08  MDCKfO/MDCK1 1280 640 320 640
BiSlovenia/743/2023 2023-03-08 MDCKO/MDCK1 640 640 320 640
BlSlovenia/853/2023 2023-03-14 MDCKfO/MDCK1 | 20 640 640 320 640
BiSlovenia/24/2023 2023-0314  MDCKfO/MDCK1 640 640 640
BiSlovenial924/2023 2023-03-22  MDCKfO/MDCK1 640 640 320 640
BISlovenia/938/2023 2023-03-23 MDCKO/MDCK1 640 640 - 640
B/Slovenia/979/2023 2023-03-28 MDCKO/MDCK1 10 640 640 640
BiSlovenia/1035/2023 2023-04-06  MDCKfO/MDCK1 640 640 640
BiSlovenia/1052/2023 2023-04-07  MDCKfO/MDCK1 640 640 320 640
BIEstonial74172/2023 2023-04-11 MDCK1 1280 640 320
BJEstonial174175/2023 2023-04-12 MDCK1 640 640 320 640
BIEstonia/KL549/2023 2023-04-13 MDCK1 640 640 60| 640
BIEstonia/KL548/2023 3a. 2023-04-13 MDCK1 640 640 320 640
BIEstonial174174/2023 V1A3a.2 2023-04-14 MDCK1 640 320 60| 320
<relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 202122 SH 2022
NH 202223
SH 2023
NH 202324
<a-fold sfold M >s-foid BN not recognised by the antiserum 2160 (no homologous titre)
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Table BV-10. Antigeni y of i B viruses (Victoria lineage) 2023-06-01

Haemagglutination inhibition titre
Post-infection ferret antiserum

Viruses Other Collection Passage BiBris BiColorado BMWash'ton BiNeth B/Neth B/Austria  B/Austria  B/Austria BiStock
information date history 60/08 06117 02119 11267122 10894122 1350417/21 1359417121 1359417121  3i22
Passage history Egg Egg Egg E Egg G141 Egg G141R  MDCK
Sh 539,
Ferret number oy F44118 F2020 F29122  F3722 NIBFO1/21 F15/21 Faa21  F28/22
571.574'
Genetic group VA V1A1 VIA3  VIA3  VIA3  ViA3a2 ViA3a2 ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 2008-08-04 E4/E4 1280 80 40 <10 80 <40 <40 <40 <40
B/Colorado/06/2017 2017-02-05 ESIE2 0 320 80 <10 160 <40 <40 <40 <40
B/Washington/02/2019 2019-01-19 E3/E3 320 80 160 20 160 <40 <40 <40 <40
BiNetherlands/11267/2022 20220414 MDCK-MIX/MDCK2 <40 <10 <10 80 40 <40 <40 <40 <40
BiNetherlands/10894/2022 2022-04-02 E4/E1 320 20 40 40 160 <40 <40 <40 <40
Bl/Austria/1359417/2021 G141 2021-01-09 SIAT1/MDCK4 160 <10 <10 10 <10 640 640 160 320
BlAustria/1359417/2021 Isolate 2 G141 2021-01-09 E3/E4 320 <10 10 20 10 1280 640 320 640
BlAustrial1359417/2021 Isolate 2 G141R 2021-01-09 E3/E5 160 <10 <10 20 <10 1280 640 2560 320
BiStockholm/3/2022 ViA3a2 20220322 SIAT1/MDCK3 320 <10 <10 10 <10 640 640 320 640
TEST VIRUSES
. VIA3 ~ ~ |
BiBosnia and Herzegovina/48i2022 ViA3aZ 20224122 640 640
BIEstonia/72050/2022 20221201 640
B/Estonial72315/2022 2022-12-05 640 640
B/Bosnia and Herzegovinal61/2022 2022-12-06 640 640
/499177/2022 2022-12-15 640 1280
BISerbial500612/2023 2023-01-04 640 640 640
BiSerbial354/2023 2023-01-15 1280 640 640
BiMacedonia/335/2023 2023-01-17 640 640 640
B/Estonia/173044/2023 2023-01-20 1280 640 640
B/Bulgaria/1485/2023 2023-02-14 640 640 640
B/Bulgaria/1643/2023 2023-02-22 640 640 640
B/Bulgarial1646/2023 2023-02-23 1280 640 320
B/Bulgaria/1671/2023 2023-03-07 640 640 640
B/Bulgarial1734/2023 2023-03-14 640 640 640
B/Bulgaria/1757/2023 2023-03-15 MDCK2/MDCK1 20 640 640 640
B/Bulgarial1756/2023 2023-03-15 MDCK2/MDCK1 20 640 320
B/Bulgaria/1860/2023 2023-03-21 MDCK2/MDCK1 20 640 320
B/Bulgaria/1830/2023 2023-03-21 MDCK2/MDCK1 20 640 640
B/Bulgaria/1826/2023 2023-03-21 MDCK2/MDCK1 20 640 640
B/Bulgarial1823/2023 2023-03-21 MDCK2/MDCK1 20 640 640
B/Bulgaria/1808/2023 2023-03-21 MDCK2/MDCK1 20 640 640
B/Bulgaria/1903/2023 D197N (+CHO) 2023-03-27 MDCK2/MDCK1 20
B/Bulgaria/1896/2023 D197N (+CHO) 2023-03-27 MDCK2/MDCK1 20
B/Bulgarial1915/2023 2023-03-29 MDCK2/MDCK1 20
B/Bulgaria/1929/2023 2023-04-04 MDCK2/MDCK1 10
BiSlovenial1024/2023 2023-04-05  MDCKfO/MDCK3 20
BlEastKazakhstan/1015/2022 (11954) MDCK1 20 1280
< relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 202223
SH 2023
NH 202324
<afold 4ol stord M >sora M not recognised by the antiserum 2160 (no homologous titre)
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Table BV-11. Antigeni y of i B viruses (Victoria lineage) 2023-06-08

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage BiBris BiColorado B/Washton B/Neth B/Neth BlAustria  B/Austria  BiAustria BiStock
information date history 60/08 06/17 0219 11267/22 10894/22 1359417/21 1359417/21 135941721 3122
Passage history Egg Egg Egg  MDCK Egg Egg G141 Egg G141R  MDCK
Sh 539,
Ferret number oppary Fa4118 F20120 F29/22  F37/22 NIBFO1/21 F15/21 Fa4;21  F28/22
571.574'
Genetic group VIA VIAL VIA3  VIA3  VIA3  ViA3a2 ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 V1A 2008-08-04 E4/E4 1280 80 40 <10 80 <40 <40 <40 <40
BIColorado/06/2017 VIA1 2017-02-05 ES/E2 1280 320 80 10 160 <40 <40 <40 <40
B/Washington/02/2019 VIA3 2019-01-19 E3/E2 320 40 80 20 80 <40 <40 <40 <40
BINetherlands/11267/2022 VIA3 2022-04-14  MDCK-MIX/MDCK2 <40 <10 <10 160 20 <40 <40 <40 <40
BINetherlands/1089412022 VIA3 2022-04-02 1 640 10 40 80 160 <40 <40 <40 <40
59417/2021 G141 Vi1A3a.2 2021-01-09 SIAT1/MDCK4 320 <10 <10 20 <10 640 320 160 320
BlAustria/1359417/2021 Isolate 2 G141 VIA3a2  2021-01-09 320 <10 10 40 <10 1280 640 320 640
BlAustria/1359417/2021 Isolate 2 G141R VIA3a2  2021-01-09 160 <10 <10 20 <10 640 320 1280 320
BiStockholm/3/2022 ViA3a2  2022:03-22 SIAT1/MDCK3 320 <10 <10 10 <10 640 320 160 640
TEST VIRUSES
BISaudiArabial787/2022 VIA3a2 20220810 MDCK1 320 640 320 160 640
BlSaudiArabial929/2022 VIA3a2  2022:09-02 MDCK1 320 1280 320 320 320
BiSaudiArabial1164/2022 VIA3a2 20220911 MDCK1 640 640 640 320 640
BlSaudiArabial1259/2022 ViA3a2  2022:09-13 MDCK1 320 640 320 320 640
BITogol2686/2022 VIA3a2  2022-11-08 MDCK1 640 640 640 320 640
BITogo/2847/2022 ViA3a2 20221118 MDCK1 640 640 640 320 640
BITogo/2846/2022 VIA3a2 20221118 MDCK1 640 640 640 320 640
BITogo/2874/2022 Vi1A3a.2 2022-11-23 MDCK1 640 640 320 160 640
BITajikistan/375/2022 VIA3a2 20221215 MDCK1 320 640 320 160 640
BJGreece/643/2022 ViA3a2 20221218 MDCK1 640 640 320 160 640
BlGreecellLl_25212023 VIA3a2  2023-01-04 MDCK1 640 1280 640 320 640
BTajikistan/1133/2023 ViA3a2 20230111 MDCK1 320 640 320 160 320
BITajikistan/1139/2023 VIA3a2 20230118 MDCK1 320 640 320 160 320
B/SaudiArabial1073/2022 ViA3a2 20220912 MDCK1 160 320 160 160 320
< relates to the lowest dilution of antiserum used Vaccine Vaccine
hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 202223
SH 2023
NH 202324
<atola atold atola [l >80t [EM ot recognised by the anti > 160 (no homologous titre)
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Table BV-12. g y of i B viruses (Victoria lineage) 2023-06-28
Haemagglutination inhibition titre
Post-infection ferret antiserum
Viruses Other Passage BiBris BiColorado B/Washton B/Neth BiNeth BlAustria  BiAustria  BiAustria B/Stock
information history 60/08 0617 02119 11267/22 10894122 1359417/21 1350417/21 1359417121  3/22
Passage history Egg Egg Egg Egg G141 Egg G141R  MDCK
Sh 539,
Ferret number oppard F44118 F20120 F2922  F37/22 NIBFO1/21 F15/21 4421 F28/22
571.574'
Genetic group V1A VA4 VIA3  VIA3  VIA3  ViA3a2 ViA3a2 ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 VIA 2008-08-04 E4/E4 1280 80 40 <10 80 <40 <40 <40 <40
B/Colorado/06/2017 VA1 2017-02-05 ESIE2 1280 320 40 <10 160 <40 <40 <40 <40
B/Washington/02/2019 VIA3 2019-01-19 E3/E2 640 80 160 20 160 <40 <40 <40 <40
BiNetherlands/11267/2022 VIA3 20220414 MDCK-MIX/MDCK2 <40 <10 <10 80 10 <40 <40 <40 <40
BiNetherlands/10894/2022 VIA3 2022-04-02 1 640 20 20 40 160 <40 <40 <40 <40
Bl/Austria/1359417/2021 G141 V1A3a.2 2021-01-09 SIAT1/MDCK4 640 10 <10 10 <10 1280 640 320 320
BlAustria/1359417/2021 Isolate 2 G141 VIA3a2  2021-01-09 320 10 <10 40 <10 1280 640 320 640
BlAustria/1350417/2021 Isolate 2 G141R VIA3a2  2021-01-09 160 10 <10 20 <10 1280 320 2560 320
BIStockholm/3/2022 ViA3a2  2022:03-22 SIAT1/MDCK3 320 20 <10 20 <10 640 320 320 640
TEST VIRUSES
BiSaudiArabia/987/2022 VIA3a2 20220905 MDCK3 1280 640 320
BiNetherlands/11856/2022 ViA3a2  2022-11-28 MDCK-MIX2/MDCK1 640 640
BiNetherlands/11963/2022 VIA3a2 20221219 MDCK-MIX2/MDCK1 640 640
BiNetherlands/10199/2023 ViA3a2  2023-01-31 MDCK-MIX2/MDCK1 640 640
BiNetherlands/10195/2023 ViA3a2  2023-01-31 MDCK-MIX2/MDCK1 1280 320 320
B/Netherlands/10191/2023 V1A3a.2 2023-02-01 MDCK-MIX2/MDCK1 640 320 640
BiNetherlands/10253/2023 ViA3a 2023-02-08  MDCK-MIX2/MDCK1 640 320
BINetherlands/10258/2023 ViA3a2  2023-02-09 MDCK-MIX2/MDCK1 640 320 640
BiNetherlands/10257/2023 VIA3a2 20230209 MDCK-MIX2/MDCK1 640 320 640
B/Netherlands/10264/2023 ViA3a2 2023-02-10 MDCK-MIX2/MDCK1 1280 320 640
BiNetherlands/10316/2023 VIA3a2 20230216 MDCK-MIX2/MDCK1 1280 320 640
BINetherlands/10335/2023 VIA3a2 20230217 MDCK-MIX2/MDCK1 640 320 640
BiNetherlands/10486/2023 VIA3a2 20230321 MDCK-MIX2IMDCK1 640 320 640
B/Burgos/4810/2023 VIA3a2  2023-04-19 MDCK1 640 320 640
BiSalamanca/4829/2023 VIA3a2  2023-04-21 MDCK1 1280 320 640
BiSalamancal4831/2023 VIA3a2  2023-04-28 MDCK1 640 320 640
B/Salamancal4828/2023 ViA3a2  2023-04-29 MDCK1 1280 640 320 1280
< relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 202122 SH 2022
NH 202223
SH 2023
NH 202324
<afold afold sfold [ >8-foid M not recognised by the antiserum 2160 (no homologous titre)
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Table BV-13. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-07-11

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage B/Bris B/Wash'ton  B/Austria  B/Austria  B/Austria B/Stock
information date history 60/08 02119 1359417/21  1359417/21 1359417/21 3122
Passage history Egg Egg MDCK Egg G141 EggG14IR  MDCK
Sh 539,
540, 543,
Ferret number 544,570, F20/20 NIB F01/21 F15/21 F44i21  F28/22
571. 574"
Genetic group V1A VIA3  VIA3a2  ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 VIA 2008-08-04 E4/E4 1280 40 <40 <40 <40 <40
B/Washington/02/2019 VIA3 2019-01-19 E3/E2 1280 320 <40 <40 <40 <40
B/Austria/1359417/2021 G141 ViA3a2 2021-01-09 SIAT1/MDCK4 320 <10 1280 640 320 320
BlAustria/1359417/2021 Isolate 2 G141 ViA3a2 2021-01-09 E3/E3 320 <10 1280 640 320 640
Bl/Austria/1359417/2021 Isolate 2 G141R ViA3a2 2021-01-09 E3/E5 160 <10 1280 320 2560 320
BIStockholm/3/2022 ViA3a2 2022-03-22 SIAT1/MDCK3 320 <10 640 320 160 640
TEST VIRUSES
BISale/24/2022 V1A3a:2 2022-11-09 MDCK1 1280 640 320 640
BlFes/185/2022 ViA3a2 2022-12-21 MDCK1 640 320 [ 60| 640
B/Marrakech/246/2022 ViA3a2 2022-12-22 MDCK2 640 320 320 640
B/Moldova/2027197/2023 ViA3a2 2023-02-08 MDCK1 2560 1280 320 640
B/Mauritius/P10571_-20/2023 ViA3a2 2023-02-23 MDCKx/MDCK1 1280 640 320 640
B/Moldova/2030616/2023 ViA3a2 2023-03-20 MDCK1 2560 640 640 640
B/Moldova/2030610/2023 ViA3a2 20230321 MDCK1 1280 640 320 1280
B/Moldova/2030527/2023 ViA3a2 2023-03-22 MDCK1 1280 640 640 1280
B/Moldova/2030521/2023 ViA3a2 2023-03-22 MDCK1 2560 640 640 640
B/Moldova/2030620/2023 ViA3a2 2023-03-23 MDCK1 1280 320 320 640
Bllreland/20627/2023 ViA3a2 2023-03-28 MDCK1 1280 640 320 1280
Bllreland/21113/2023 ViA3a2 2023-03-29 MDCK1 1280 640 320 1280
B/Moldova/2030891/2023 ViA3a2 2023-03-29 MDCK1 1280 640 320 1280
B/Moldova/2030885/2023 V1A3a:2 2023-03-29 MDCK1 1280 640 640 1280
Blireland/23609/2023 V1A3a:2 2023-03-30 MDCK1 1280 640 320 1280
B/Moldova/2030963/2023 ViA3a2 2023-03-30 MDCK1 2560 640 640 640
B/Moldova/2031302/2023 ViA3a2 2023-04-03 MDCK1 2560 1280 1280 1280
Blireland/23071/2023 ViA3a2 2023-04-06 MDCK1 640 320 G0 640
B/Moldova/2031294/2023 ViA3a2 2023-04-06 MDCK1 640 320 320 640
B/Moldova/2031629/2023 ViA3a2 2023-04-13 MDCK1 1280 640 320 640
B/Moldoval2031620/2023 ViA3a2 2023-04-13 MDCK1 640 320 [ 60| 160
B/Mauritius/P23195_I-37/2023 ViA3a2 2023-04-18 MDCKx/MDCK1 1280 640 320 640
B/Moldova/2031877/2023 ViA3a2 2023-04-20 MDCK1 2560 640 320 640
< relates to the lowest dilution of antiserum used Vaccine Vaccine
hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24

<4-fold 4-fold 8-fold

P > s-fola

B2 not recognised by the antiserum
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Table BV-14. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-07-25

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage B/Bris B/Wash'ton  BiAustria  B/Austria  B/Austria B/Stock
information date history 60108 0219 1350417/21 1350417/21 135941721 3122
Passage history Egg Egg MDCK  Egg G141 EggG141R  MDCK
Sh 539,
540, 543,
Ferret number poyibas F2020 NIB Fo1/21 F15/21 Faar21  F28i22
571. 574"
Genetic group VIA VIA3  ViA3a2  ViA3a2  VIA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 VIA 2008-08-04 E4/E4 1280 80 <40 <40 <40 <40
B/Washington/02/2019 VA3 2019-01-19 E3/E3 640 320 <40 <40 <40 <40
BlAustria/1359417/2021 V1A3a2 2021-01-09 SIAT1/MDCK4 160 <10 640 640 320 320
BlAustrial1359417/2021 Isolate 2 ViA3a2 2021-01-09 E3/E4 160 <10 640 640 160 320
B/Austria/1359417/2021 Isolate 2 ViA3a2 2021-01-09 E3/E5 160 <10 1280 320 2560 320
BIStockholm/3/2022 ViA3a.2 2022-03-22 SIAT1/MDCK3 320 <10 640 320 320 640
TEST VIRUSES
B/Medeal43411/2022 ViA3a2 202241123 MDCK1 320 1280 640 320 320
BTebessal43789/2022 ViA3a2 2022-12-01 MDCK1 320 1280 320 320 320
B/Uppsala/1/2023 ViA3a2 2023-01-02 SIATA/MDCK1 320 640 320 320 320
BISouth Africa/R00198/23 ViA3a2 2023-01-09 MDCK1/MDCK1 320 1280 320
B/BosniaAndHerzegovina/148/2023 ViA3a2 2023-01-24 MDCK2 320 1280 320
B/Parmal9/2023 ViA3a2 2023-02-01 MDCK3/MDCK1 320 640 640
B/Parmal10/2023 ViA3a2 2023-02-03 MDCK3/MDCK1 320 640 320
BlPerugia42023 ViA3a.2 2023-02-03 MDCK3/MDCK1 160 320 320
B/Armenia/600/2023 ViA3a2 2023-02-06 MDCK2 320 1280 320
Bllreland/9152/2023 ViA3a.2 2023-02-06 MDCK1 320 640 640
BISwitzerland/58634/2023 ViA3a.2 2023-02-06 MDCK1/MDCK1 640 640 640
BISwitzerland/45344/2023 ViA3a.2 2023-02-06 MDCK1/MDCK1 320 320 320
B/Hungary/40/2023 ViA3a2 2023-02-06 MDCK1/MDCK1 160 640 320
BiSerbial112412023 ViA3a2 2023-02-06 CUMDCK1 320 640 640
B/Parmal7/2023 V1A3a2 2023-02-06 MDCK3/MDCK1 320 1280 320
B/Armenia/622/2023 ViA3a2 2023-02-07 MDCK1 640 640 640
Bllreland/9627/2023 ViA3a2 2023-02-08 MDCK1 320 640 320
BISwitzerland/6471/2023 ViA3a2 2023-02-10 MDCK1/MDCK1 320 640 320
B/Parmal11/2023 ViA3a2 2023-0213 MDCK3/MDCK1 320 640 320
BISwitzerland/51774/2023 ViA3a2 2023-02-14 MDCK1/MDCK1 320 1280 320
B/Hungary/46/2023 ViA3a2 2023-02-14 MDCK1/MDCK1 320 640 320
B/Hungary/64/2023 ViA3a2 2023-02-14 MDCK1/MDCK1 320 640 320
BISerbial1430/2023 ViA3a2 2023-02-14 C2/MDCK1 320 640 640
BISerbial1428/2023 ViA3a2 2023-02-14 C1/MDCK1 320 640 640
BISerbial1415/2023 ViA3a2 2023-02-14 C1/MDCK1 320 640 640
B/Parmal16/2023 ViA3a.2 2023-02-14 MDCK3/MDCK1 320 640 640
B/Parmal15/2023 ViA3a2 2023-02-14 MDCK3/MDCK1 640 640 320
Bllreland/13684/2023 ViA3a.2 2023-02-16 MDCK1 320 640 640
BiStockholm/6/2023 ViA3a2 20230216 SIAT1/MDCK1 320 640 640
B/Orebro/1/2023 ViA3a2 2023-02-19 SIAT1/MDCK1 320 640 640
BIStockholm/2/2023 ViA3a2 2023-02-20 SIAT1/MDCK1 320 640 640
BINorway/3749/2023 ViA3a2 2023-02-22 MDCK1 320 640 320
BINorway/3226/2023 ViA3a2 2023-02-22 MDCK1 320 1280 320
B/Hungary/75/2023 ViA3a2 2023-02-24 MDCK1/MDCK1 320 640 640
BlKarlstad/1/2023 ViA3a2 2023-02-25 SIATA/MDCK1 320 640 640
BISwitzerland/64703/2023 ViA3a2 2023-02-27 MDCK1/MDCK1 320 640 640
BISerbial2225/2023 ViA3a2 2023-02-28 C1/MDCK1 320 640 640
Bllreland/14244/2023 ViA3a2 2023-03-01 MDCK1 320 640 640
BiSkovde/1/2023 ViA3a2 2023-03-01 SIATA/MDCK1 320 1280 320
BISwitzerland/20084/2023 ViA3a2 2023-03-03 MDCK1/MDCK1 320 1280 320
B/Norway/3607/2023 ViA3a2 2023-03-06 MDCK1 160 320 320
B/Sweden/4139/2023 ViA3a.2 2023-03-06 SIAT1/MDCK1 320 640 640
Bllreland/15857/2023 ViA3a.2 2023-03-07 MDCK1 640 640 640
B/Boras/1/2023 ViA3a.2 2023-03-08 SIAT1/MDCK1 320 1280 320
B/Norway/3989/2023 ViA3a.2 2023-03-13 MDCK1 320 640 640
BiSwitzerland/213/2023 ViA3a2 20230313 MDCK1/MDCK1 320 640 640
B/Sweden/3764/2023 ViA3a2 2023-03-13 SIAT1/MDCK1 320 640 640
Bllreland/17764/2023 ViA3a2 2023-03-14 MDCK1 640 640 1280
B/Norway/400012023 ViA3a2 2023-03-14 MDCK1 320 1280 320
B/Piacenza/36/2023 ViA3a2 2023-03-14 MDCK3/MDCK1 320 640 640
Bllreland/18570/2023 ViA3a2 2023-03-16 MDCK1 640 640 1280
Bllreland/18976/2023 ViA3a2 2023-03-20 MDCK1 320 640 640
Bllreland/19288/2023 ViA3a2 2023-03-21 MDCK1 320 640 640
B/Norway/5200/2023 ViA3a2 2023-03-28 MDCK1 320 320 640
BINorway/5216/2023 ViA3a2 2023-03-31 MDCK1 320 1280 320
BINorway/5172/2023 ViA3a2 2023-04-03 MDCK1 320 640 640
B/Norway/5159/2023 ViA3a2 2023-04-03 MDCK1 320 1280 640
B/Hungary/126/2023 ViA3a2 2023-04-03 MDCK1/MDCK1 320 640 640
BISerbia/2781/2023 ViA3a.2 2023-04-03 C1/MDCK1 320 640 320
BISwitzerland/55100/2023 ViA3a.2 2023-04-06 SIATI/MDCK1 320 1280 320
BIEstonial174086/2023 ViA3a.2 2023-04-09 MDCK1 320 640 320
B/BosniaAndHerzegovina/256/2023 ViA3a.2 2023-04-11 MDCK1 320 640 640
B/Sweden/5308/2023 ViA3a.2 2023-04-13 SIAT1/MDCK1 320 640 640
BINorway/5917/2023 ViA3a.2 2023-04-14 MDCK1 640 1280 1280
B/Serbial3004/2023 ViA3a2 2023-04-16 Cc2/MDCK1 320 640 320
B/BosniaAndHerzegovina/261/2023 ViA3a2 2023-04-18 MDCK1 320 640 640
B/Sweden/5500/2023 V1A3a2 2023-04-23 SIATA/MDCK1 320 640 640
B/Sweden/5454/2023 ViA3a2 2023-04-24 SIAT1/MDCK1 320 640 640
ViA3a2 2023-04-26 SIAT1/MDCK1 320 640 320
<relates to the lowest dilution of antiserum used Vaccine Vaccine
* hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
<4-fold 4-fold sfold M >s-oid B not recognised by the antiserum > 160 (no homologous titre) NH 2023-24
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Table BV-15. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-08-01

Haemagglutination inhibition titre
Post-infection ferret antiserum
Viruses Other Collection Passage B/Bris B/Wash'ton  Bl/Austria  BJ/Austria  Bl/Austria B/Stock
information date history 60/08 0219 1359417/21 1359417/21 1359417/21 3/22
Passage history Egg Egg MDCK  Egg G141 Egg G141R  MDCK
Sh 539,
540, 543,
Ferret number 544, 570, F20/20  NIB FO1/21 F15/21 F44121  F28/22
571.574'
Genetic group V1A VIA3  ViA3a2 ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 V1A 2008-08-04 E4/E4 2560 80 <40 <40 <40 <40
B/Washington/02/2019 ViA3 2019-01-19 E3/E3 640 160 <40 <40 <40 <40
B/Austria/1359417/2021 G141 ViA3a2 2021-01-09 SIAT1/MDCK4 320 10 1280 640 320 640
B/Austria/1359417/2021 Isolate 2 G141 ViA3a2 2021-01-09 E3/E4 160 10 2560 640 640 640
BlAustria/1359417/2021 Isolate 2 G141R ViA3a2 2021-01-09 E3/E5 320 10 1280 640 2560 640
B/Stockholm/3/2022 ViA3a2 2022-03-22 SIAT1/MDCK3 640 10 1280 640 320 640
TEST VIRUSES
B/Parma/8/2023 ViA3a2 2023-02-01 MDCK1/MDCK1 320 640 320 320 640
BIFVG-Gorizia/34/2023 ViA3a2 2023-02-01 MDCK1/MDCK1 640 1280 640 320 320
BIFVG-Gorizia/33/2023 ViA3a2 2023-02-01 MDCK1/MDCK1 640 1280 640 320 1280
B/Belgium/S1509/2023 ViA3a2 2023-02-01 MDCK1/MDCK1 640 640 320 320 640
B/Belgium/G0178/2023 ViA3a2 2023-02-02 MDCK1/MDCK1 640 640 320 320 640
B/Belgium/G0192/2023 ViA3a2 2023-02-03 MDCK1/MDCK1 320 640 320 320 640
B/Belgium/G0182/2023 ViA3a2 2023-02-06 MDCK1/MDCK1 640 1280 640 320 1280
B/Belgium/S$1322/2023 V1A3a.2 2023-02-07 MDCK1/MDCK1 640 640 640 320 640
B/Belgium/G0187/2023 ViA3a2 2023-02-07 MDCK1/MDCK1 640 640 640 320 640
B/Belgium/S1167/2023 ViA3a2 2023-02-09 MDCK1/MDCK1 320 640 640 320 640
B/Belgium/S1674/2023 ViA3a2 2023-02-12 MDCK1/MDCK1 320 1280 640 640 640
B/Belgium/S1273/2023 ViA3a2 2023-02-13 MDCK1/MDCK1 320 640 320 320 640
B/Belgium/S1782/2023 ViA3a2 2023-02-14 MDCK1/MDCK1 640 2560 640 640 640
Bllreland/11305/2023 V1A3a2 2023-02-15 MDCK1 640 1280 1280 320 1280
B/Belgium/$1933/2023 ViA3a2 2023-02-21 MDCK1/MDCK1 640 1280 640 320 640
B/Belgium/G0231/2023 ViA3a2 2023-02-21 MDCK1/MDCK1 640 640 640 320 640
B/Belgium/S1960/2023 ViA3a2 2023-02-22 MDCK1/MDCK1 640 1280 640 640 640
B/Belgium/S1397/2023 ViA3a2 2023-02-23 MDCK1/MDCK1 640 2560 640 640 640
B/Belgium/S1957/2023 ViA3a2 2023-02-26 MDCK1/MDCK1 640 640 640 320 640
B/Belgium/S1420/2023 ViA3a2 2023-02-27 MDCK1/MDCK1 640 1280 640 320 640
B/Belgium/G0282/2023 ViA3a2 2023-03-16 MDCK1/MDCK1 640 1280 640 320 1280
B/Poland/157/2023 ViA3a2 2023-03-29 MDCK1 640 2560 1280 640 640
B/Estonia/KL484/2023 ViA3a2 2023-04-04 MDCK2 1280 20 1280 1280 640 1280
< relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 202223
SH 2023
NH 2023-24
< a-fold a-fold sfold M >s-foid B not recognised by the antiserum =160 (no homologous titre)
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Table BV-16. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-08-08

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage B/Bris BWash'ton  BlAustria  B/Austria  BJAustria B/Stock
information date history 60/08 02/19  1359417/21 1359417/21 1359417/21 3122
Passage history Egg Egg MDCK Egg G141 Egg G141R  MDCK
Sh 539,
540, 543,
Ferret number 544, 570, F20/20 NIB F01/21 F15/21 Fa4/21 F28/22
571. 574
Genetic group V1A V1A3 V1A.3a.2 V1A.3a.2 V1A3a.2 ViA3a.2
REFERENCE VIRUSES
B/Brisbane/60/2008 V1A 2008-08-04 E4/E4 2560 160 <40 <40 <40 <do
B/Washington/02/2019 V1A3 2019-01-19 E3E3 640 160 <40 <40 <40 <do
B/Austria/1359417/2021 G141 V1A3a.2 2021-01-09 SIAT1/MDCK4 320 10 1280 640 320 320
Bl/Austria/1359417/2021 Isolate 2 G141 V1A3a2 2021-01-09 E3/E4 320 10 2560 640 640 640
Bl/Austria/1359417/2021 Isolate 2 G141R ViA3a.2 2021-01-09 E3/E5 640 10 1280 640 2560 640
BJStockholm/3/2022 ViA3a2 2022-03-22 SIAT1/MDCK3 640 10 1280 640 320 640
TEST VIRUSES
B/Romania/545694/2023 V1A3a2 2023-01-30 SIAT1/MDCK1 640 1280 640 320 640
B/Switzerland/97262/2023 V1A3a.2 2023-02-20 MDCK1 640 1280 640 320 640
B/Paris/05461/2023 V1A3a2 2023-02-21 MDCK1/MDCK1 640 1280 640 320 320
B/Champagne_Ardenne/04851/2023 ViA3a.2 2023-02-21 MDCK1/MDCK1 640 40 1280 640 320 640
B/Romanial546753/2023 ViA3a2 2023-02-21 SIAT1/MDCK1 640 0| 1280 640 320 640
B/Romania/546872/2023 V1A3a.2 2023-02-22 SIAT1/MDCK1 320 20 1280 640 320 320
B/Basse_Normandie/05466/2023 V1A3a.2 2023-02-28 MDCK1/MDCK1 640 20 1280 640 320 640
BlAlsace/05588/2023 ViA3a2 2023-03-02 MDCK1/MDCK1 640 [ 0| 1280 640 320 640
B/Switzerland/43256/2023 V1A3a.2 2023-03-06 MDCK1 640 20 1280 640 320 640
BINord_Pas_de_Calais/06089/2023 ViA3a2 2023-03-06 MDCK1/MDCK1 640 [ 0| 1280 640 320 640
B/Odesal1930/2023 V1A3a2 2023-03-08 MDCK1 640 20 1280 640 640 320
B/Romania/547838/2023 V1A3a2 2023-03-08 SIAT1/MDCK1 320 20 1280 640 320 320
B/Paris/06391/2023 ViA3a2 2023-03-09 MDCK1/MDCK1 640 0 1280 640 320 640
B/Bretagne/06819/2023 V1A.3a.2 2023-03-13 MDCK1/MDCK1 640 20 1280 640 320 640
B/Odesal1937/2023 V1A3a.2 2023-03-15 MDCK1 640 20 1280 640 640 320
B/Romania/548499/2023 V1A3a.2 2023-03-15 SIAT1/MDCK1 640 20 1280 640 640 320
B/Switzerland/53639/2023 V1A3a2 2023-03-17 MDCK1 640 20 1280 640 320 640
B/Bretagne/08376/2023 V1A3a.2 2023-03-20 MDCK1/MDCK1 640 20 1280 640 640 640
B/Switzerland/528/2023 V1A3a2 2023-03-22 MDCK1 640 20 2560 1280 640 640
B/Pays_de_Loire/08365/2023 V1A3a.2 2023-03-24 MDCK1/MDCK1 640 20 1280 640 320 640
B/Bretagne/08463/2023 V1A3a2 2023-03-27 MDCK1/MDCK1 640 20 1280 640 640 640
Bl/Bretagne/08762/2023 ViA3a.2 2023-03-28 MDCK1/MDCK1 1280 20 1280 640 640 640
B/Romania/549369/2023 ViA3a2 2023-03-29 SIAT1/MDCK1 640 [ 0| 1280 640 320 320
B/Romania/549363/2023 V1A3a.2 2023-03-29 SIAT1/MDCK1 640 20 1280 640 320 640
B/Romania/549662/2023 ViA3a2 2023-04-03 SIAT1/MDCK1 640 [ 0| 1280 640 320 640
BISwitzerland/24464/2023 V1A3a.2 2023-04-05 MDCK1 640 20 1280 1280 640 640
B/Haute_Normandie/11317/2023 V1A3a.2 2023-04-12 MDCK1/MDCK1 640 20 640 640 320 640
B/Mauritius/P23120/2023 V1A3a2 2023-04-17 MDCK1 1280 20 1280 640 320 640
B/Mauritius/P23817/2023 ViA3a2 2023-05-02 MDCK1 640 [ 0| 1280 640 320 640
V1A3a.2 2023-05-02 MDCK1 640 20 1280 640 320 320
V1A3a.2 2023-05-05 MDCK1 1280 20 1280 1280 640 1280
B/Mauritius/P37214/2023 V1A3a.2 2023-05-09 MDCK1 640 1280 640 320 640
B/Romania/552603/2023 V1A3a.2 2023-05-16 SIAT1/MDCK1 640 20 1280 640 640 640
B/Kyiv/1986/2023 V1A3a.2 2023-05-24 MDCK1 640 20 1280 640 640 1280
B/Kyiv/1985/2023 V1A3a.2 2023-05-24 MDCK1 640 20 1280 640 320 640
iv/2021/2023 V1A3a2 2023-06-12 B MDCK1 640 20 1280 640 640 1280
B/Paris/04385/2023 no seq MDCK1/MDCK1 640 20 1280 640 640 320
B/Champagne_Ardenne/07355/2023 no seq 2023-03-15 MDCK1/MDCK1 640 [ 0| 640 640 320 640
B/Bourgogne/07365/2023 no seq 2023-03-16 MDCK1/MDCK1 640 20 1280 640 320 640
B/Romania/549368/2023 no seq 2023-03-29 SIAT1/MDCK1 640 20 1280 640 320 320
B/Mauritius/P23195/2023 no seq 2023-04-18 MDCK1 640 20 1280 640 640 640
< relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
<afold 4fold sfold M >8foid M not recognised by the antiserum 2160 (no homologous titre) NH/202524)
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Table BV-17. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-08-15

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage B/Bris B/Wash'ton  B/Austria  B/Austria  B/Austria B/Stock
information date history 60/08 0219 1350417/21 135941721 1359417/21 3122
Passage history Egg Egg MDCK Egg G141 EggG141R  MDCK
Sh 539,
540, 543,
Ferret number 544,570, F20/20 NIB F01/21 F15/21 F44/21  F28/22
571. 574
Genetic group V1A VIA3  ViA3a2  V1A3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 V1A 2008-08-04 E4/E4 2560 160 <40 <40 <40 <40
B/Washington/02/2019 VIA3 2019-01-19 E3/E3 640 320 <40 <40 <40 <40
BJAustria/1359417/2021 G141 ViA3a2 2021-01-09 SIAT1/MDCK4 320 20 1280 640 320 320
BJAustria/1359417/2021 Isolate 2 G141 ViA3a2 2021-01-09 E3/E4 640 20 1280 640 640 640
BJ/Austria/1359417/2021 Isolate 2 G141R ViA3a2 2021-01-09 E3/E5 320 20 1280 640 2560 640
BIStockholm/3/2022 V1A3a.2 2022-03-22 SIAT1/MDCK3 640 10 640 640 320 640
TEST VIRUSES
BJ/Estonia/173317/2023 ViA3a2 2023-02-03 MDCK1 640 640 640 320 640
BJ/Estonial173429/2023 ViA3a2 2023-02-15 MDCK1 640 1280 640 320 320
BJ/Estonial173580/2023 ViA3a2 2023-02-22 MDCK1 640 1280 640 320 640
BJ/Estonia/173587/2023 ViA3a2 2023-02-27 MDCK1 640 1280 640 320 320
B/Estonia/173777/2023 ViA3a.2 2023-03-07 MDCK1 1280 40 1280 640 320 640
B/Estonia/173928/2023 V1A3a.2 2023-03-23 MDCK1 1280 1280 1280 640 640
BJ/Estonia/173900/2023 ViA3a2 2023-03-25 MDCK1 640 1280 640 320 640
BJ/Estonia/173585/2023 V1A3a.2 2023-03-27 MDCK1 1280 40 1280 640 640 640
B/Romania/550752/2023 V1A3a.2 2023-04-21 SIAT1/MDCK1 320 640 320 320 320
B/Burgos/4840/2023 V1A3a.2 2023-04-25 MDCK1 640 640 640 320 640
BJAvila/4883/2023 ViA3a2 2023-04-29 MDCK1 1280 1280 640 320 640
B/Palencial4842/2023 ViA3a2 2023-05-03 MDCK1 1280 40 1280 640 640 640
B/Salamanca/4852/2023 ViA3a2 2023-05-05 MDCK1 1280 40 1280 640 640 640
B/Salamanca/4851/2023 V1A3a:2 2023-05-05 MDCK1 640 1280 640 320 640
B/Burgos/4893/2023 ViA3a2 2023-05-08 MDCK1 1280 1280 640 320 640
B/Segovial4864/2023 ViA3a2 2023-05-10 MDCK1 640 1280 640 320 640
B/Leon/4901/2023 ViA3a2 2023-05-16 MDCK1 640 1280 640 640 640
B/HongKong/15/2023 V1A3a.2 2023-06-17 MDCK1/MDCK1 640 640 640 320 640
< relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24
< a-fold a-fold sfold M >s-foid M not recognised by the antiserum =160 (no homologous titre)

105




Table BV-18. Antigeni of lineage) 2023-08-31 NEW NEW NEW
Haemagglutination inhibition titre
Viruses Collection Passage BiBris BWashton B/Austria  BlAustria  BiAustria BiStock BiNetherlands  BiCatalonial BiCatalonial
date ory 60108 0219 1350417121 1359417121 1359417121 3022 1033512023 3514402NS2023 2279261NSI2023
Passage history Egg Egg EggG141 EggGI4iR  MDCK 99 Egg Egg
Sh 539,
Ferret number foppare F2020  NIBFO1121 Fa0121 Faa21  F28i22 F27123 F25123 F26123
571, 574'
Genetic group V1A VIA3  VIA3a2  VIA3a2  VIA3a2 ViAda2 ViA3a2 ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 ViA 2008-08-04 E4/E4 1280 40 <40 <40 <40 <40 <40 <40 40
/ashington/02/2019 VIA3 2019-01-19 EVE3 640 160 40 <40 <40 <40 <40 <40 80
BlAustrial 135041712021 ViA3a2 2021-01-09 SIATH/MDCK4 640 20 1280 640 320 320 640 2560 2560
BlAustrial1359417/2021 Isolate 2 ViA3a2 2021-01-09 E3E4 640 20 1280 640 640 320 640 2560 2560
BlAustrial 135941712021 Isolate 2 ViA3a2 2021-01-09 160 20 1280 320 2560 320 320 640 1280
BiStockholm/3/2022 ViA3a2 2022:03-22 SIATH/MDCK3 640 20 1280 640 320 640 640 2560 2560
BINetherlands/10335/2023 ViA3a2 2023.02.17 E3 (Am1A12) 1280 40 1280 640 640 1280 1280 5120 2560
B/Catalonial3514402NS/2023 ViA3a2 2023-01-03 E4 (Am1AI3) 640 40 1280 640 320 640 1280 2560 2560
B/Catalonial2279261NS/2023 ViA3a2 2023-01-03 E5 (Am1Al4) 640 40 1280 640 320 640 1280 5120 2560
TEST VIRUSES
BlLisboal55/2023 (RL221033_1°MDCK) V1A3a2 2023-03-09 MDCKA/MDCK1 640 20 1280 640 320 320 320 1280 1280
BiLisboal47/2023 (VG221012_1°MDCK) ViA3a2 2023-03-23 MDCK1/MDCK1 640 40 1280 640 640 320 640 2560 1280
BILisboa/45/2023 (VG221001_1°MDCK) ViA3a2 2023-03-27 MDCK1/MDCK1 640 20 1280 640 320 640 640 2560 2560
BlLisboal56/2023 (RL221205_1°MDCK) ViA3a2 2023-03-31 MDCK1/MDCK1 640 40 1280 640 320 320 1280 1280
BILisboa/50/2023 (VG221021_1°MDCK) ViA3a2 2023-04-06 MDCK1/MDCK1 640 40 1280 640 320 640 1280 2560 2560
BILisboa/49/2023 (VG221019_1"MDCK) ViA3a2 2023-04-10 MDCK1/MDCK1 640 20 1280 640 320 640 1280 2560 2560
BlLisboal48/2023 (VG221017_1*MDCK) ViA3a2 2023-04-10 MDCK1/MDCK1 640 20 640 320 320 320 640 2560 2560
BlLisboa/57/2023 (RL221310_1°MDCK) ViA3a2 2023-04-25 MDCK1/MDCK1 640 20 640 640 320 640 640 2560 2560
BlLisboa/58/2023 (RL221351_SWAB) ViA3a2 2023-05-10 CK1 640 20 640 640 320 640 640 2560 2560
<relates to the lowest dilution of antiserum used ccine Vaccine
" hyperimmune sheep serum; NI Done NH 2021-22 2022
NH 2022-23
2023
NH 2023-24
<a-fold atola stoia [l >sr0ia  JEM not recognised by the antiserum 2160 (no homologous titre)
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Table BV-19. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-09-08

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage B/Bris B/Wash'ton  B/Austria  B/Austria  BJ/Austria B/Stock
information date history 6008 02119 135941721 1359417/21 1359417/21 3122
Passage history Egg Egg MDCK  Egg G141 EggG141R  MDCK
Sh 539,
540, 543,
Ferret number 544,570, F20120 NIB F01/21 F40/21 F44i21  F28/22
571. 574"
Genetic group VIA VIA3  ViA3a2  ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 ViA 2008-08-04 E4/E4 1280 40 <40 <40 <40 <40
B/Washington/02/2019 VIA3 2019-01-19 E3/E3 640 160 <40 <40 <40 <40
B/Austria/1359417/2021 G141 ViA3a2 2021-01-09 SIAT1/MDCK4 320 20 1280 640 320 320
BJAustria/1359417/2021 Isolate 2 G141 ViA3a2 2021-01-09 E3/E4 320 20 1280 640 320 320
B/Austria/1359417/2021 Isolate 2 G141R ViA3a2 2021-01-09 E3/ES 160 10 1280 320 2560 320
B/Stockholm/3/2022 ViA3a2 2022-03-22 SIAT1/MDCK3 320 20 640 320 320 320
TEST VIRUSES
BlTajikistan/1275/2023 ViA3a2 2023-02-03 MDCK1 320 20 640 320 60| 320
BfTajikistan/1314/2023 ViA3a2 2023-02-06 MDCK1 320 20 1280 640 320 320
BITajikistan/1449/2023 ViA3a2 2023-02-22 MDCK1 32000000 1280 640 320 320
B/Tajikistan/1563/2023 ViA3a2 2023-03-10 MDCK1 320 20 1280 640 320 320
BITajikistan/1728/2023 ViA3a2 2023-04-03 MDCK1 640 20 640 320 320 640
B/Antananarivo/01778/2023 ViA3a2 2023-06-13 MDCK1 320 640 320 320
BlAntsirabe/01813/2023 ViA3a2 2023-06-14 MDCK1 320 640 320 320
B/Antananarivo/01799/2023 ViA3a2 2023-06-14 MDCK1 640 640 320 320 640
B/Moramanga/01789/2023 ViA3a2 2023-06-14 MDCK1 640 20 640 320 320 640
B/Tsiroanomandidy/01848/2023 ViA3a2 2023-06-19 MDCK1 32000000 640 320 [N 60| 320
BJFianarantsoa/01942/2023 ViA3a2 2023-07-03 MDCK1 640 20 640 320 320 640
B/HongKong/2394/2023 V1A3a:2 2023-07-05 MDCK1 640 0| 640 320 320 320
B/HongKong/6952/2023 ViA3a2 2023-07-12 MDCK1 640 20 640 320 320 640
B/HongKong/8442/2023 V1A3a:2 2023-07-14 MDCK1 32000000 320 320 [ 60| 320
< relates to the lowest dilution of antiserum used Vaccine Vaccine
' hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24
< 4-fold 4-fold sfold M >s-foid B not recognised by the antiserum 2160 (no homologous titre)
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Table BV-20. Antigenic analyses of influenza B viruses (Victoria lineage) 2023-09-12

Haemagglutination inhibition titre

Post-infection ferret antiserum

Viruses Other Collection Passage B/Bris B/Wash'ton  B/Austria  B/Austria  B/Austria B/Stock
information date history 60/08 02119 1359417/21 135941721 1359417/21 3122
Passage history Egg Egg MDCK Egg G141 EggG141R  MDCK
Sh 539,
540, 543,
Ferret number 544,570, F20/20 NIB F01/21 F40/21 F44/21  F28/22
571. 574
Genetic group VIA VIA3  Vi1A3a2  ViA3a2  ViA3a2 ViA3a2
REFERENCE VIRUSES
B/Brisbane/60/2008 VIA 2008-08-04 E4/E4 2560 80 40 <40 <40 <40
B/Washington/02/2019 VIA3 2019-01-19 E3/E3 1280 160 40 <40 <40 <40
BJAustria/1359417/2021 G141 ViA3a2 2021-01-09 SIAT1/MDCK4 640 20 1280 640 320 320
BJAustria/1359417/2021 Isolate 2 G141 ViA3a2 2021-01-09 E3/E4 640 20 1280 640 640 640
BJ/Austria/1359417/2021 Isolate 2 G141R ViA3a2 2021-01-09 E3/E5 320 20 1280 320 2560 320
B/Stockholm/3/2022 ViA3a2 2022-03-22 SIAT1/MDCK3 640 20 640 320 320 320
TEST VIRUSES
B/Secovska Polianka/159/2023 seqpending  2023-02-06 MDCKx/MDCK1 640/ 1280 640 320 640
BINizny Hrabovec/161/2023 seqpending  2023-02-08 MDCKx/MDCK1 640 640 640 320 640
B/England/20/2023 seqpending  2023-02-08 SIAT1/MDCK1 640 20 640 320 320 640
B/England/19/2023 seqpending  2023-02-08 SIAT1/MDCK1 640 20 640 320 320 640
B/England/16/2023 seqpending  2023-02-08 MDCK1/MDCK1 640 20 640 640 320 640
B/Vranov nad Toplou/164/2023 seqpending  2023-02-09 MDCKx/MDCK1 640 20 1280 320 320 640
B/England/21/2023 seqpending  2023-02-09 SIAT1/MDCK1 640 20 640 640 320 640
B/England/18/2023 seqpending  2023-02-09 SIAT1/MDCK1 640 20 640 320 320 640
B/England/22/2023 seqpending  2023-02-10 SIAT1/MDCK1 640 20 640 640 320 640
B/Vranov nad Toplou/181/2023 seqpending  2023-02-13 MDCKx/MDCK1 1280 20 1280 640 320 640
B/Kladzany/163/2023 seqpending  2023-02-13 MDCKx/MDCK1 640 20 640 640 320 640
B/Kosice/160/2023 seqpending  2023-02-13 MDCKx/MDCK1 1280 20 1280 640 640 640
B/Hencovce/162/2022 seqpending  2023-02-13 MDCKx/MDCK1 640 20 640 320 320 640
B/Banske/183/2022 seqpending  2023-02-17 MDCKx/MDCK1 640 [ 0| 1280 640 320 640
B/Banska Bystrica/166/2023 seqpending  2023-02-17 MDCKx/MDCK1 640 20 1280 640 320 320
B/England/6/2023 seqpending  2023-02-20 SIAT1/MDCK1 640 20 1280 640 320 640
B/England/5/2023 seqpending  2023-02-20 SIAT1/MDCK1 640 20 640 640 320 640
B/England/4/2023 seqpending  2023-02-20 SIAT1/MDCK1 320 20 640 320 [ 60| 320
B/England/7/2023 seqpending  2023-02-22 SIAT1/MDCK1 640 1280 640 320 320
B/England/8/2023 seqpending  2023-02-28 SIAT1/MDCK1 640 640 640 320 640
B/England/9/2023 seqpending  2023-03-02 MDCK1/MDCK1 640! 1280 640 320 320
B/Banska Bystrica/237/2023 seqpending  2023-03-06 MDCKx/MDCK1 640 20 1280 640 320 320
B/Banska Bystrica/238/2023 seqpending  2023-03-07 MDCKx/MDCK1 1280 20 2560 640 320 320
B/England/11/2023 seqpending  2023-03-07 MDCK1/MDCK1 640 640 320 320
B/England/10/2023 seqpending  2023-03-07 SIAT1/MDCK1 640 640 320 640
B/Kosice/327/2023 seqpending  2023-03-08 MDCKx/MDCK1 640 20 1280 640 320 640
B/England/12/2023 seqpending  2023-03-09 SIAT1/MDCK1 640 0| 640 320 320 640
B/Banske/328/2023 seqpending  2023-03-20 MDCKx/MDCK1 640 20 1280 640 320 640
BlKraliky/291/2023 seqpending  2023-03-24 MDCKx/MDCK1 640 20 640 320 320 640
B/Ocova/305/2023 seqpending  2023-03-30 MDCKx/MDCK1 640 20 640 320 60| 320
BJKraliky/374/2023 seqpending  2023-05-09 MDCKx/MDCK1 640 20 1280 640 320 640
B/Moramanga/01821/2023 seqpending  2023-06-15 MDCK2 1280 20 1280 640 320 640
< relates to the lowest dilution of antiserum used Vaccine Vaccine
" hyperimmune sheep serum; ND = Not Done NH 2021-22 SH 2022
NH 2022-23
SH 2023
NH 2023-24
< a-fold 4-fold sfold M >s8-foia M not recognised by the antiserum 2 160 (no homologous titre)
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Fold-reduction table: B/Vic

<4-fold difference 4-fold difference >4-fold difference total

number percentage | number | percentage | number | percentage
B/Washington/02/2019 Egg V1A3 1 0.3% 3 1.0% 282 98.6% 286
B/Austria/1359417/2021 Cell G141 [V1A.3a.2 284 99.3% 1 0.3% 1 0.3% 286
B/Austria/1359417/2021 Egg G141 [V1A.3a.2 282 98.6% 3 1.0% 1 0.3% 286
B/Austria/1359417/2021 Egg G141R [V1A.3a.2 1 0.3% 37 12.9% 248 86.7% 286
B, 3/2022 Cell V1A.3a.2 284 99.3% 1 0.3% 1 0.3% 286
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B/Victoria: Egg isolates

Virus Status Genetic group/clade Comment
B/Netherlands/10894 /2022 BX-119 V1A.3 (G184R) Egg adaptation:
(T199A), 2-way
pass
B/Catalonia/3514402NS/2023 sent out V1A.3a.2 (D197E, Egg adaptation:
E128K, A154T, V11T7I, (no change)
K326R)
B/Catalonia/2279261NS /2023 sent out V1A.3a.2 (E183K) Egg adaptation:
(no change)
B/Netherlands/10335/2023 sent out V1A.3a.2 (E128K, Egg adaptation:

B/Norway/5216,/2023
B/Norway/3749/2023

B/Switzerland/53639/2023

available to send
out

available to send
out

sequencing in
progress

A221T, T182A, D197E,
T221A)

V1A.3a.2 (E128K,
A154E, S208P)
V1A.3a.2 (E128K,
A154E, S208P)
V1A.3a.2 (E128K,
A154E, S208P)

(no change)

Egg adaptation:
(no change)
Egg adaptation:
(no change)

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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Summary: B/Victoria

Genetic analyses

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.
Antigenic analyses

All V1A.3a.2 viruses tested were well-recognised by antisera raised against B/Austria/1359417/2021 and -like
viruses.

Antiviral (NAI) testing of isolates with collection dates after 2023-
01-31%*

Number of viruses tested for phenotype1

Month of Collection A(H1N1)pdm09 A(H3N2) Influenza B-Victoria Influenza B-Yamagata ‘
NI RIHRI NI RIHRI NI RIHRI NI RIHRI ‘ Totals

2023 0
February 60 1 64 65 190
March 36 26 63 0 125
April 9 4 39 52
May 2 3 9 14
June 3
July 4

Totals 114 1 97 0 176 0 0 388

" Phenotype: NI (normal inhibition), RI (reduced inhibition), HRI (highly reduced inhibition) as defined in WHO WKy. Epidemiol. Rec. (2012) 87, 369-374

* As of 2023-07-31

Fold difference

NA substitution

Oseltamivir Zanamivir

489.81 (HRI)

Subtype/ Lineage Collection date
A(H1pdm) 2023-02-16

Virus name

AlNetherlands/10294/2023
Outliers

$ Clinical sample not available

In-silico assessment for potential oseltamivir and zanamivir resistance of 285 HIN1-, 112 H3N2- and 412
B/Victoria-associated NA gene sequences deposited in GISAID for viruses with collection dates from 1st
February 2023.

HINI:

o A/Switzerland /94869/2023 is polymorphic at position 136, Q65%: K35% and showed 6-fold higher than
normal inhibition when tested for zanamivir resistance.
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o A/Netherlands/10294/2023 clinical sample showed D199G; the isolate exhibited HRI with H275Y. Minority
variants analysis of the clinical sample showed presence of NA H275Y in proportions ~90/10% and D199G in
proportions ~10/90%, whereas the isolate showed NA mixtures of H275Y ~10/90% and D199G ~90/10%.

Influenza B:

o B/Switzerland/6471/2023, B/Kosovo/1306/2023, B/Netherlands/10253/2023, B/Kosovo/1561/2023,
B/Bremen/4/2023 have K360E, which is a substitution associated with HRI against peramivir, which is not
taested in our phenotypic NAI resistance assays.

Based on whole genome sequencing at the WIC, full-length gene sequences were generated for totals of 210
HIN1-, 108 H3N2- and 401 B/Victoria-associated PA genes from individual viruses with collection dates after
31 January 2023 were determined, as of 15th September 2023. No sequences with mutations encoding amino
acid markers associated with reduced susceptibility /resistance to Baloxavir marboxil were identified, except
for A /Salalah/5239001/2023 (HI1N1) which showed substitution I38V (Phenotypic testing in progress).

For 15 HIN1, 15 H3N2 and 15 B/Victoria lineage viruses the lack of reduced susceptibility was confirmed by
phenotypic testing.
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Annex
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B/Yamagata dynamics

[ BiYamagata " BlVictoria (no deletion) | BMVictoria (double deletion) | BWVictoria (triple deletion)
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