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Global vaccine recommendations for the
northern hemisphere 2025-2026

It is recommended that vaccines for use in the 2025-2026 northern
hemisphere influenza season contain the following:

Trivalent: Egg-based Vaccines

- an A/Victoria/4897/2022 (HIN1)pdmO9-like virus antigen;

- an A/Croatia/10136RV/2023 (H3N2)-like virus antigen*; and
- a B/Austria/1359417/2021 (B/Victoria lineage)-like virus.

Trivalent: Cell-, recombinant protein- or nucleic acid-based Vaccines
- an A/Wisconsin/67/2022 (HIN1)pdmOQ9-like virus antigen;

- an A/District of Columbia/27/2023 (H3N2)-like virus antigen*; and

- a B/Austria/1359417/2021 (B/Victoria lineage)-like virus antigen.

Quadrivalent: Egg- or cell culture- or recombinant-based Vaccines
- Above 3 components; and a B/Phuket/3073/2013 (B/Yamagata lineage)-like antigen.

* Different from that recommended for the 2024-25 northern hemisphere season

Recommendation and technical reports available at: https://www.who.int/teams/global-influenza-programme/vaccines/who-recommendations

Influenza Division, National Center for Inmunization and Respiratory Diseases




Candidate vaccine viruses & publications

 The recommended candidate viruses for vaccine development and production
for NH 2025-26 and FAQ;

* https://www.who.int/teams/global-influenza-programme/vaccines/who-recommendations

« Candidate vaccine viruses and reagents

* https:/Awww.who.intteams/global-influenza-programme/vaccines/who-
recommendations/candidate-vaccine-viruses

* Guidance to tropical and subtropical countries: which formulation (northern
hemisphere vs. southern hemisphere) and when to start vaccination:

 https:/www.who.int/teams/global-influenza-programme/vaccines/vaccine-in-tropics-and-
subtropics

 Zoonotic influenza summary reports and candidate vaccine viruses on
H5/H7/H9 and variant influenza vaccine viruses:
* https://www.who.int/teams/global-influenza-programme/vaccines/who-recommendations

* https://www.who.int/teams/global-influenza-programme/vaccines/who-recommendations/zoonotic-
influenza-viruses-and-candidate-vaccine-viruses

Influenza Division, National Center for Inmunization and Respiratory Diseases
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Influenza activity and global distribution of type/subtype

Distribution of Influenza virus type/subtype by influenza transmission zone, between
September 01 2024 and January 31 2025
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Influenza A(H1IN1)pdmOQ9 activity

Influenza A(H1N1)pdmO09, September 2024 to January 2025, percent of positive samples
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A(HIN1)pdmO09 HA phylogeography ’
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A(HIN1)pdmO09 Extended Diversity Plot by Geographic Region ?

100%

Africa

% of Total

Eastern Asia

Feb. 1, 2024 - Present o

Southern Asia

% of Total

% of Total

Southeastern
Asia

% of Total
3
R

Central Asia

% of Total
8
2

HA Clade_subclade

5a.2a_C.1 5a.2a_C.1.7.2 5a.2a_C.1.9.1
5a.2a_C.1.2 5a.2a_C.1.8 5a.2a_C.1.9.2
B 5a2a_C17 [l 5a.2a_C.19 5a.2a_C.1.9.3 100%

Western Asia

% of Total
3
2

Europe

% of Total

B 5a2a_C194 5a.2a.1_D.1 5a.2a1_D.4
[ 5a.2a.1_C.1.1 [W5a2a.1_D2 N 5a2a.1_D5 100%
M 5a.2a.1.D [V 5a.2a.1_D.3 North America

% of Total
5
2

Oceania

% of Total

I
2
ES

South America'.g 50%

Es

https://clades.nextstrain.org/

| I I |
06/2024 08/2024 10/2024 12/2024

Month of Collection Date

I I
02/2024 04/2024

Based on HA sequence availability from GISAID EpiFlu™

AN
Influenza Division, National Center for Inmunization and Respiratory Diseases ”jy)
s



10

Antigenic analysis of A(HIN1)pdmOQ9 viruses in HI assays

Antisera to northern hemisphere 2024-25 vaccine virus antigens

A/Wisconsin/67/2022-like (cell) A/Victoria/4897/2022-like (egQ)
D (5a.2a.l) C.1.1 (5a.2a.l)

WHO CC Like (<8 fold) Low (2 8 fold) WHO CC Like (<8 fold) Low (2 8 fold)
CDC 219 (99%) 2 (1%) CDC 219 (99%) 2 (1%)
CNIC 1579 (99%) 11 (1%) CNIC 1544 (98%) 37 (2%)

FCI 396 (99%) 2 (1%) FCI 397 (100%) 1 (0%)
NIID 153 (96%) 6 (4%) NIID 153 (96%) 6 (4%)
VIDRL 608 (99%) 8 (1%) VIDRL 612 (99%) 4 (1%)

TOTAL 2955 (99%) 29 (1%) TOTAL 2925 (98%) 50 (2%)

“Low” reactor represented titers 2 8-fold lower than vaccine strain homologous titer by Hl

VCM Information meeting: : 2y=

| . DC
Influenza Division, National Center for Inmunization and Respiratory Diseases /}y/




A(HIN1)pdmO09
Integrated
Genotype and
Phenotype
Analysis

Geographic Region
(Tre= Tip Colors)

I Africa

[l Eastem Asia

B Southeastem Asia

[ Southem Asia
Central Asia
Western Asia

M Europe

B tiorth America
Oceania
South America

& Mapbox: & OSM

HA Clade_subclade
Sal2a C18

M sa2a c19
5a2a_C.19.1
5al2a_C192
5al2a C193

B sa2a ci184

W sa2a1_c1n

W sa2a10D
5a2ai1_D.1

W 55231 D2

M sa2a1 D3
5a2ai D4

W 52231 D5

R113K

G1ssE ————01T

P37

S14G
ME0V -

T2ES — =

148V —

P1375 [
1168v

HaT3Y

vaTA
TZI6A -

H138Q e
P1375 -~
E2630 —_|

1=t

Miav

— L157TM

HA Amino Acid changes compared to
Clade | Subclade A/Wisconsin/67/2022
C1 S137P, R142K, E260D, A277T, D356E,
’ V4181, H451N
c18 V471, T120A, S137P, R142K, E260D,
A277T, D356E, H451N
C19 T120A, S137P, R142K, K169Q, E260D,
o A27TT, D356E, H451N
C191 T120A, R142K, K169Q, E260D, A277T,
5a.2a D356E, H451N
192 N38D, T120A, S137P, R142K, K169Q,
E260D, A277T, D356E, HA51N, K480R
c193 S83P, T120A, S137P, R142K, K169Q,
E260D, A277T, D356E, HA51N, 1510T
N38D, Q54K, D86N, T120A, N125D, S137P,
C.1.94 |R142K, 1149V, K169Q, E260D, A277T,
D356E, H451N
Cc11 None
D T216A
D.1 R45K, T216A
5a.2a.1 D2 R113K, T216A, V4271
D.3 T120A, T216A, 1372V
D 4 T120A, T216A
D5 RA5K, T216A

https://clades.nextstrain.org/

K540 A186T Q1B2E
E224A R258K K3DER

H142R
D2E0)
MAS1H

i
L T T

P1375
1372y

EQF?A Tziga| T1204

R113

60T

VE204

61D

0.000

0.005 0.010

0.015 0.020
Genetic Distance

0.025

0.030

0.035 | ||

| Dm—

11
Antigenic Characterization by
HI using Ferret Antisera
Fold Reduction into
A/Wisconsin/67/2022 cell

<=2 M =3
B-

ba.2a

(C.1.8,C.1.9, C.1.9.1,

C.1.9.2,C.1.9.3,
C.1.9.4)

ba.2a.l
(C.1.1,D,D.1,D.2, D.3,
D.4,D.5)

Based on HA sequence availability from GISAID EpiFlu™

Influenza Division, National Center for Inmunization and Respiratory Diseases




A(H1IN1)pdmO9 antigenic cartography

Source: University of Cambridge
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Human post-vaccination serum analysis of A(H1N1)pdmO9 viruses 13
Vaccine: A/Wisconsin/67/2022-like C.1.1 (5a.2a.1)

C.1.1 (5a.2a.1) D (5a.2a.1) D.5 (5a.2a.1) C.1.9 (5a.2a) C.1.9.3 (5a.2a)
+T120A +P1375 +T120A +G155E +T120A +166Y
- #1521 +R45K +T216A +T120A +K1690Q +K169Q +K1690 +K1690
“WIET MATE DER3 MIF59 TNTT MOM124 14110
SIAT SIAT SIAT SIAT SIAT SIAT SIAT
Pediatric ccliv3
(6-35M) UsA (cell) 101
. Pediatric ccliv3
i (3-8Y) USA (cell)
e
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od
ol
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E Adult USA (cell)
F
2 RIV3
o (recombinant)
(5]
2]
= I3
< (e0g)
IV3-HD

=
Elderly (265Y) USA (egg)

Statistically non-inferior = v GMT Ratio Lower-Bound (30% CI)
Statistically non-inferior but reference virus GMT <40=x 0,000 | 1 000

Geometric Mean Titer (GMT) ratics between reference and test antigens are calculated with 90% (Cl) confidence intervals for each cohort and panel location. Unadjusted model resultz are shown. If the Cl lower bound
iz greater than 50%, it is statistically non-inferior (95% confidence level); otherwise, it is possibly inferior. Heat map cells are colored using the GMT ratio lowsr bound. Blue indicates statistical non-inferiority and orange
denotes possible inferiorty. Humbers shown are post-vaccination GMTs for the unadjusted model. They are shown for reference antigens® and possibly inferior test antigens. Marks ¥ or ¥, denote statistically
significant non-inferiority when the reference virus GMT is 240 or =40, respectively.

Strains abbreviated: AIDELAWARE/B3/2024 (DE/B3); ANOWAI110/2024 (1A/110); AMASSACHUSETTS/TE/2024 (MA/TE); AIMICHIGAN/S9/2023 (MI/53); AMISSOURIM24/2024 (MO/124); ATENNESSEE/TT2024
(TNITT); AIWISCONSIN/ETI2022 (WIIET).

Influenza Division, National Center for Inmunization and Respiratory Diseases
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A(HIN1)pdmO09: antiviral susceptibility

Neuraminidase inhibitors

« Of 2,492 A(HIN1)pdmO9 virus clinical samples and isolates that were
examined for neuraminidase inhibitor (NAI) susceptibility by genetic and/or
phenotypic analyses, 61 viruses showed evidence of reduced susceptibility
to NAls.

 Fifty-six had NA substitution H275Y (42 of which were detected in China), two had a
mixture of H275Y/H, two had [223K, one had 1223V and S247N.

Endonuclease inhibitors
« Of 1,754 A(H1IN1)pdmO9 viruses examined by genetic and/or phenotypic

analyses, four showed reduced susceptibility to the endonuclease inhibitor
baloxavir marboxil.

« One virus had an E23G PA substitution, one had a mixture of E23K/E, one had an
E199G, and one had a mixture of E199K/E

VCM Information meeting: https://www.youtube.com/watch?v=kGTmLmiBL-Y
Ly s /

e o o . . . . . .‘I‘\"I‘." ,
Influenza Division, National Center for Inmunization and Respiratory Diseases ’
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A(HIN1)pdmO9 summary (1): global circulation and HA diversity

* A(HIN1)pdmO9 viruses circulated globally and predominated in several
geographic regions.

« The hemagglutinin (HA) genes of viruses that were genetically characterized
belonged to the 6B.1A.5a.2 clade, with further diversity within subclades 5a.2a
and 5a.2a.1 and their respective emerging subclades.

* Viruses from both subclades continued to circulate:

« 5a.2a viruses were predominant in Oceania, Asia, Europe, Africa, and the
Caribbean, while 5a.2a.1 viruses were predominant in South America. In
North America, both clades co-circulated.

VCM Information meeting: https://www.youtube.com/watch?v=kGTmLmiBL-Y

Influenza Division, National Center for Inmunization and Respiratory Diseases



16

A(HIN1)pdmO9 summary (2): antigenic characteristics

« Post-infection ferret antisera raised against the SH 2024 and NH 2024-
2025 A(H1N1)pdmOQ09 vaccine components (cell culture-propagated
A/Wisconsin/67/2022 and egg-propagated A/Victoria/4897/2022) from the
5a.2a.l subclade recognized 5a.2a and 5a.2a.1 viruses well, including emerging

D and C.1.9 subclades.

» Post-vaccination GMTs were not reduced significantly for most recently
circulating A(HIN1)pdmO9 viruses when compared to the responses to cell
culture-propagated A/Wisconsin/67/2022 (H1N1)pdmO9-like vaccine reference
viruses.

 The data supported A/Wisconsin/67/2022-like (C.1.1 (5a.2a.1)) and
AlVictoria/4897/2022-like (D (5a.2a.1)) to remain as the vaccine antigens for

the 2025-26 northern hemisphere.

VCM Information meeting: https://www.youtube.com/watch?v=kGTmLmiBL-Y
L1/ / /

Influenza Division, National Center for Inmunization and Respiratory Diseases
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A(H3N2) Viruses

Influenza Division, National Center for Inmunization and Respiratory Diseases
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Influenza A(H3N2) virus activity

Influenza A(H3N2), September 2024 to January 2025, percent of positive samples
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60-80% Positive
>80% Positive
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*When = 10 specimens tested for Influenza
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A(H3N2) HA phylogeograp
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A(H3N2) Extended Diversity Plot by Geographic Region 20
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Antigenic analysis of A(H3N2) viruses in HI assays

HI Antisera to northern hemisphere 2024-25 antigens (2a.3a.1)
Assay
A/Massachusetts/18/2022-like Cell A/Thailand/8/2022-like Egg
(2a.3a.1) (2a.3a.1)
Like Low Like Low

(<8 fold) (2 8 fold) (<8 fold) (2 8 fold)

CDC 121 (54%) 102 (46%) CDC 136 (61%) 87 (39%)
CNIC 39 (63%) 23 (37%) CNIC 37 (60%) 25 (40%)
FCI 220 (72%) 87 (28%) FCI 227 (74%) 80 (26%)

NIID 38 (95%) 2 (5%) NIID 36 (90%) 4 (10%)
VIDRL 487 (75%) 166 (25%) VIDRL 187 (29%) 466 (71%)

905 (70%) 380 (30%) 623 (48%) 662 (52%)

“Low” represented titers 2 8-fold lower than vaccine strain homologous titer

o

VCM Information meeting:

. DC
Influenza Division, National Center for Inmunization and Respiratory Diseases Jy/
s
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Antigenic analysis of A(H3N2) viruses in HI assays

HI Antisera to southern hemisphere 2025 antigens (J.2)
Assay
A/District of Columbia/27/2023-like Cell A/Croatia/10136RV/2023-Like Egg
3.2) J.2)
Like Low Like Low
(<8 fold) (2 8 fold) (<8 fold) (2 8 fold)
CDC 221 (99%) 2 (1%) CDC 52 (66%) 27 (34%)
CNIC 61 (100%) 0 (0%) CNIC 41 (67%) 20 (33%)
FCI 301 (99%) 3 (1%) FCI 197 (64%) 110 (36%)
NIID 40 (100%) 0 (0%) NIID 27 (68%) 13 (33%)
VIDRL 653 (100%) 0 (0%) VIDRL 450 (69%) 203 (31%)

1276 (99%) 5 (0%) 767 (67%) 373 (33%)

“Low” represented titers 2 8-fold lower than vaccine strain homologous titer

VCM Information meeting: : ? i

(DC
Influenza Division, National Center for Inmunization and Respiratory Diseases Jy/
s
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A(H3N2) Integrated Genotype and Phenotype Analysis

* Multiple additional HA substitutions have emerged, with several positions showing convergent evolution
(e.g., HA substitutions S145N, T135K (CHO-), N158K, K189R and V223I)

* Ferret antisera to A/Massachusetts/18/2022-like viruses show reduced to poor reactivity with J.2 viruses
with additional HA substitutions

e Greater reductions for viruses with either N158K or K189R HA substitutions or both.

» Reference viruses from subclade J.2+S145N (e.g., A/District of Columbia/27/2023 and
A/Croatia/10136RV/2023) (boxed below) recognized the majority circulating viruses well

S145N

N122D%*

K276E

Emerging subclades in J.2 September 2024 through January 2025

Influenza Division, National Center for Inmunization and Respiratory Diseases
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A(H3N2) HI Assay

2024-25 2025
NH Antigens SH Antigens Post VX
Human Sera
SIAT EGG SIAT EGG SIAT SIAT SIAT CELL
HA DATE CRO/
REFERENCE VIRUSES Subclade COLLECTED PASSAGE MA/18 THA/8 DC/27 10136RV OK /05 1D/69 WI/154 ADULT HA AA changes vs. J.2 Base consensus
2 AIMASSACHUSETTS/18/2022 J 2022/06/04 S3 2560 1280 640 640 320 80 320 320 D122N(CHO+), E276K
3 A/THAILAND/8/2022 J 2022/07/11 E3/E2 2560 2560 1280 1280 640 160 640 320 D122N(CHO+), V182X, F195Y, E276K
5 A/DISTRICT OF COLUMBIA/27/2023 J.2 S145N 2023/12/09 S2 320 160 320 640 320 160 320 160 S145N
6 A/CROATIA/10136RV/2023 J.2 S145N 2023/12/04 E2/E2 1280 1280 1280 1280 640 640 640 320 S145N, D186A
8 A/OKLAHOMA/05/2024 J.2 N158K 2024/02/08 S2 160 160 160 160 5120 40 160 160 N158K
9  A/IDAHO/69/2023 J.2 S145N + K189R 2023/12/27 S2 160 80 160 320 80 160 80 160 S145N, K189R
11 A/WISCONSIN/154/2024 J.2 T135K 2024/10/26 S2 320 640 640 320 320 80 1280 160 T135K(CHO-)
TEST VIRUSES
16 A/COLORADO/245/2024 J11  S145N 2024/12/01 S1 160 80 _ 80 125V, S54N, S145N, 1214T, V347 M, S400T
29 A/MISSOURI/209/2024 J2 2024/12/02 s1 320 80 320 160 N8D(CHO-), V347M
12 A/COLORADO/209/2024 J2 2024/10/10 S2 320 80 320 160 1160M, V204l, V223l
30 A/NEVADA/224/2024 J2 2024/11/22 s1 320 80 160 R92K, V223
24 AIHAWAII/41/2024 J2 2024/11/22 s1 160 80 320 160 148M, N63S(CHO-), V1121, V223I
10 A/MICHIGAN/32/2024 J.2 S145N 2024/02/20 S2 640 160 320 160 D104N, S145N
20 A/OKLAHOMA/06/2024 J2 S145N 2024/10/03 s1 320 160 320 160 F79V, S124R(CHO-), S145N
25 A/CALIFORNIA/229/2024 J.2 S145N 2024/12/20 s1 160 80 80 148V, Q80R, K82R, S145N
31 A/VIRGINIA/41/2024 J2 S145N 2024/12/01 s1 320 80 320 160 S145N, R261Q, V347M
17 A/DELAWARE/97/2024 J.2 S145N + N158K 2024/11/18 S1 160 _ 80 D104N, S145N, N158K, Q173H
18 A/MINNESOTA/09/2025 J.2 S145N + N158K 2025/01/09 S1 160 40 D104N, V1121, S145N, N158K
32  A/WISCONSIN/193/2024 J2 T135K 2024/12/15 s1 320 80 1280 160 T135K(CHO-)
33 A/OREGON/03/2025 J.2 T135K + K189R 2025/01/02 s1 80 40 640 80 T135K(CHO-), K189R
13 A/COLORADO/06/2024 J2.1 2024/01/02 s1 640 160 320 320 F79L, P239S
15 A/PENNSYLVANIA/234/2024 J22 2024/07/02 S2 320 80 320 160 T65K(CHO-), S124N(CHO-)
36 A/MINNESOTA/117/2024 J22  S145N 2024/09/21 S1 320 160 320 160 T65K(CHO-), S124N(CHO-), S145N, Q327L
14  A/MINNESOTA/97/2024 J2.2  S145N 2024/08/05 S2 640 160 320 160 T65K(CHO-), S124N, S145N

Influenza Division, National Center for Inmunization and Respiratory Diseases




A(H3N2) antigenic cartography
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A(H3N2) HINT

CDC Atlanta
@
®
A/District of Columbia/27/2023-cell
O e @

A/Darwin/6/21-cell

A/Massachusetts/18/2 2-cell

O 135K

@ 145N

O 158K

@ 139R

O 135K 189N

© 145N 158K

@ 145N 189R

© 158K 189R

O 1357 1455 158N 189K

A(H3N2) HI
CC Crick

® ..
O
O O
'o.. o

A/District of Columbia/27g023—cell
A/Croatia/10136RV/2023-egg

A/Thailand/8/22-egg
A/Massachusetts/18/22-cel

@ 135K

@ 145N

O 158K

@ 139R

O O 135K 189N

© 145N 158K

@ 145N 189R

© 158K 189R

O 135T 1455 158N 189K

&

@)
9)

Source: University of Cambridge

VCM Information meeting: ht

tps://www

Influenza Division, National Center for Inmunization and Respiratory Diseases
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A(H3N2) antigenic cartography

A(H3N2) HINT A(H3N2) HI
CDC Atlanta J.2 S145N serum circle CC Crick
Serum circle A/District of Columbia/27/2023-cell Serum circle
DC/27/23 cell CR/10136RV/23 egg
@
A/District of Columpbia/27/2023-cell ® ®
s 0
g (@)
A/District of Colurfibia/27/2023-cel @)
A/Croatia/10136RV/2023-gg
A/Darwin/6/R1-cell
A/Thailand/8/22-¢gg
A/Massachusktts/18/2 2-cell A/Massachusetts/\8/32-cel
O 135K O 135K
@ 145N @ 145N
O 158k O 158K
@ 139R @ 139R
O 135K 189N O 135K 189N J.25145N serum circle
O© 145N 158K O 145N 158K A/Croatia/10136RV/2023-egg
@ 145N 189R ) 145N 189R
© 158K 189R O 158K 189R
O 135T 145S 158N 189K O 135T 1455 158N 189K
Serum circles (within 8-fold of homologous titers)
Source: University of Cambridge VCM Information meeting: . ”

Influenza Division, National Center for Inmunization and Respiratory Diseases



Human post-vaccination serum analysis of A(H3N2) viruses 28

Vaccine: A/IMassachusetts/18/2022-like (2a.3a.1 J)

J J.2 J.2.2
] +§145N +D104N +S145N +N158K +h 633'2;;2"4' +T135K +TE5K +5124N +Tﬁf§1:§:f4"
“MA/18 DCi27 MI/32 OKI05 C0/209 WI/154 PA/234 VIC/478
SIAT SIAT SIAT SIAT SIAT SIAT SIAT SIAT

Pediatric cellva
5

Pediatric cellva
o
=

Pediatric ccllva
(5]
o (9-17Y) USA (cell) .
8
&
= cellva
E Adult USA oel)
(7]
S RIV3
E (recombinant)
2

I3
S (e0g)
=y
Elderly (265Y) USA "g:}n
Statistically non-inferior = v GMT Ratio Lower-Bound (30% CI)
Statistically non-inferior but reference virus GMT < 40 = X 0.000 1.000

Geometric Mean Titer (GMT) ratics between reference and test antigens are calculated with 90% (CI) confidence intervals for each cohort and panel location. Unadjusted model results are shown. If the Cl lower bound
is greater than 50%, it is statistically non-inferior (95% confidence level); otherwise, it is possibly inferior. Heat map cells are colored using the GMT ratio lower bound. Blue indicates statistical non-infericrity and orange

denotes possible inferiority. Humbers shown are post-vaccination GMTs for the unadjusted model. They are shown for refersnce antigens* and possibly inferior test antigens. Marks, ¥ or X, denote statistically
significant non-inferiority when the reference virus GMT iz 240 or <40, respectively.

Strains abbreviated: AICOLORADO209/2024 (COV209); ADISTRICT OF COLUMBIAJZT2D023 (DCI2T);, AIMASSACHUSETTSME2022 (MAME); AIMICHIGANI32/2024 (MI/32); A/OKLAHOMAMS 2024 (ORIDS);
APENNSYLVANIAZ34/2024 (PAFZ34); ANVICTORIAMTE2024 (VICH4TE), AMWISCONSIN/S4/2024 (WI154).

~EN £
Influenza Division, National Center for Inmunization and Respiratory Diseases [ery)
s
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A(H3N2): antiviral susceptibility

Neuraminidase inhibitors

« Of 1,844 A(H3N2) viruses that were examined for neuraminidase inhibitor
(NAI) susceptibility by genetic and/or phenotypic analyses, none showed
genetic or phenotypic evidence of reduced inhibition to neuraminidase

Inhibitors
Endonuclease inhibitors

« Of 1,846 A(H3N2) viruses examined by genetic and/or phenotypic analyses,
3 showed genetic or phenotypic evidence of reduced susceptibility to
endonuclease inhibitor baloxavir marboxil

« Each had an 138T, I38T/I or I38T/M/I substitution in PA, respectively

VCM Information meeting:

Influenza Division, National Center for Inmunization and Respiratory Diseases
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A(H3N2) summary (1): global circulation and HA diversity

 In some countries, areas and territories reporting influenza A viruses, A(H3N2)
predominated

« Significant H3 activity was observed in North America, Central America and the
Caribbean, and Oceania Melanesia and Polynesia

« HA phylogenetics:

« Clade 2a.3a.1 HA genes continued to diversify

* Viruses expressing HA from 2a.3.1 J.2 subclade predominated

« Multiple additional HA substitutions have emerged, with several positions showing
convergent evolution

« S145N, T135K (CHO-), N158K, K189R, and V223I
« Emerging subgroups with T135K and K189R
« Emerging subgroups with N158K and K189R

VCM Information meeting: : 2v=

Influenza Division, National Center for Inmunization and Respiratory Diseases
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A(H3N2) summary (2): antigenic characteristics

« A/Massachusetts/18/2022-cell and A/Thailand/8/2022-egg (2a.3a.1 vaccine
viruses)

« Showed reduced reactivity against many recent viruses, with greater reductions
observed for viruses with either N158K or K189R HA substitutions or both.

« Reference viruses from subclade J.2+S145N (e.g., A/District of
Columbia/27/2023 and A/Croatia/10136RV/2023)

* Recognized the majority circulating viruses well

 Human serology studies with serum panels from individuals vaccinated with
A/Massachusetts/18/2022-like (2a.3a.1) viruses:

Post vaccination GMTs to many recent AﬁHBNZ) viruses from the J.2 subclades were
significantly reduced in most serum panels

* The data supported recommending A/District of Columbia/27/2023-like
(J.2+S145N) and A/Croatia/10136RV/2023-like (J.2+S145N) as the vaccine
antigens for the 2025-26 northern hemisphere.

VCM Information meeting:

Influenza Division, National Center for Inmunization and Respiratory Diseases
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Influenza B Viruses
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Influenza B virus activity

Influenza B, September 2024 to January 2025, percent of positive samples

[ ] 0-20% Positive
20-40% Positive
40-60% Positive
60-80% Positive
>80% Positive

Data Incomplete
|| Not applicable

(¢]
o o
(o]
Il EEE

*When = 10 specimens tested for Influenza

0 1250 2500km
. - . . Data source: FluNet (https://www.who.int/tools/flunet
Surveillance site information : Sentinel and other types of 3 {httpsd o] i
A A PR A : . z i Map creation Date: February 10 2025
Percent of positives is calculated by dividing the number of positive samples for the selected systematically conducted virologic surveillance are used. N
z ST 5 5 3 % ¢ Map production: WHO Global Influenza Programme
virus by the total number of positive samples for all influenza viruses. Details on which source was used are available upon request.

© WHO 2025. All rights reserved.

The designation employed and the presentation of the material in this publication does not imply the expression of any opinion whatsoever
on the part of WHO concerning the legal state of any country, territory city, or area or of its authorities, or concerning the delimitation of its
frontiers or boundaries. Dotted and dashed lines on the map represents approximate boarder lines of which there may not yet full agreement.

Data source: FluNet, (https://www.who.int/tools/flunet), Global Influenza Surveillance and Response System (9 Feb 2025)

World Health
Organization

VCM Information meeting: : 2v= iBL-

Influenza Division, National Center for Inmunization and Respiratory Diseases
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Influenza B/Yamagata Viruses

Influenza Division, National Center for Inmunization and Respiratory Diseases
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B/Yamagata lineage summary

* There have been no confirmed detections of circulating B/Yamagata/16/88
lineage viruses after March 2020.

* |t continues to be recommended globally that the B/Yamagata lineage antigen
should be excluded from influenza vaccines as it is no longer warranted.

* Where quadrivalent vaccines are still used, the B/Yamagata lineage
component remains unchanged from previous recommendations:

« B/Phuket/3073/2013 (B/Yamagata lineage)-like virus

Influenza Division, National Center for Inmunization and Respiratory Diseases
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Influenza B/Victoria Viruses
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B/Victoria HA phylogeography 37
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B/Victoria Extended Diversity Plot by Geographic Region

Feb. 1, 2024 - Present
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Antigenic analysis of B/Victoria viruses in HI assays

Antisera to northern hemisphere 2024-25 vaccine virus antigens

B/Austria/1359417/2021-like (cell) B/Austria/1359417/2021-like (egg)
V1A.3a.2 V1A.3a.2
Like Low .
(<8 fold) (2 8 fold) WHO CC Like (< 8-fold)
CDC 104 (100%) 0 (0%) CDC 104 (100%) 0 (0%)
CNIC 33 (100%) 0 (0%) CNIC 32 (97%) 1 (3%)
FCI 253 (100%) 0 (0%) FCI 253 (100%) 0 (0%)
NIID 10 (100%) 0 (0%) NIID 10 (100%) 0 (0%)
VIDRL 239 (100%) 0 (0%) VIDRL 238 (100%)) 1 (0%)

639 (100%) 0(0%)  TOTAL 637 (100%) 2 (0%)

“Low” represented titers 2 8-fold lower than vaccine strain homologous titer

VCM Information meeting: : 2v=

: . : e
Influenza Division, National Center for Inmunization and Respiratory Diseases /}y/
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B/Victoria antigenic cartography

Since 1°* September B/Victoria HI Clade C serum circle B/Victoria HI

2024 (older viruses in CDC Atlanta B/Austria/1359417/2021-egg CDC Atlanta

grey) Serum circle
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VCM Information meeting: i ithin 8- i
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Influenza Division, National Center for Inmunization and Respiratory Diseases



Human post-vaccination serum analysis of B/Victoria viruses *

Vaccine: B/Austria/1359417/2021-like (3a.2 C)

C(V1A.3a.2) C.5.1 (V1A.3a.2) C.5.6 (V1A.3a.2) C.5.7 (V1A Ja.2)
*AUTM359417 Ut KS/05 ALOT RAMNITI
MDCK MDCK MDCK MDCK MDCK
Pediatric ccliv3
(6-35M) USA (cell
E Pediatric cclivV3
x, (3-8Y) USA (cell
5
8
Pediatric ccliv3
= (947Y) UsA (cell)
o
&
= Adult USA cellva
5 (cell)
[=1]
3
= RIV3
= {recombinant)
r
o
5 3
< (eqg)
m
INV3-HD
=
Elderly (265Y) USA (600)
Statistically non-inferior = v GMT Ratio Lower-Bound (30% CI)
Statistically non-infierior but reference virus GMT <40 = X o.o00 , P 1000

Geometric Mean Titer (GMT) ratics between reference and test antigens are calculated with 90% (CI) confidence intervals for each cohort and panel location. Unadjusted model results are shown. If the Cl lower bound
is greater than 50%, it is statistically non-inferior (95% confidence level); otherwise, it is possibly inferior. Heat map cells are colored using the GMT ratio lower bound. Blue indicates statistical non-infeniority and orange

denotes possible inferiority. Mumbers shown are post-vaccination GMTs for the unadjusted model. They are shown for reference antigens* and possibly inferior test antigens. Marks, v or X, denote statistically
significant non-inferiority when the reference virus GMT is 240 or <40, respectively.

Strains abbreviated: B/ALABAMAMT2023 (ALMOT); BAAUSTRIAM 359417/2021 (AUTHM 359417); BIKANSASIOS/2024 (KS/05); BARANONGTI2023 (RANITI); BAUTAHM 12023 (UTHM1).

~ £
Influenza Division, National Center for Inmunization and Respiratory Diseases %



43

B/Victoria lineage antiviral susceptibility

Neuraminidase inhibitors

« Of 671 Influenza B/Victoria lineage viruses collected since 1 September 2024
that were examined for neuraminidase inhibitor (NAI) susceptibility by genetic
and/or phenotypic analyses, none showed evidence of reduced or highly
reduced inhibition by NAls.

Endonuclease inhibitors

« Of 673 B/Victoria lineage viruses collected and analyzed in this period, none
showed evidence of reduced susceptibility to baloxavir.

VCM Information meeting: https://www.youtube.com/watch?v=kGTmLmiBL-Y
[LLl/] ]

e o o . . . . . ;"‘-"‘; ,
Influenza Division, National Center for Inmunization and Respiratory Diseases ’
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Influenza B/Victoria lineage summary (1): global circulation and
HA diversity

* Only influenza B/Victoria lineage viruses were available for analysis (no
B/Yamagata viruses confirmed after March 2020)

* Phylogenetics of B/Victoria lineage HA genes
* Only 3a.2 HA clade viruses circulated (no 3a.1)

« HA subclades C.5.1, C.5.6 and C.5.7 predominated

VCM Information meeting:

Influenza Division, National Center for Inmunization and Respiratory Diseases
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Influenza B/Victoria lineage summary (2): antigenic characteristics

« Antigenic characteristics of B/Victoria lineage viruses

 Post-infection ferret antisera raised against B/Austria/1359417/2021-like
viruses (3a.2 HA) inhibited the vast majority of recently circulating 3a.2
viruses well

« Human serology studies, using serum panels from the SH 2024 or NH
2024-2025 vaccine

« Recent representative B/Victoria lineage viruses expressing various clade
3a.2 HA genes were well inhibited by NH 2024-25 post vaccination human
sera

 The data supported B/Austria/1359417/2021-like (3a.2) to remain as the
vaccine antigens for the 2025-26 northern hemisphere.

VCM Information meeting:

Influenza Division, National Center for Inmunization and Respiratory Diseases
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Support and Disclaimer

The findings and conclusions in this report are those of the authors and do not necessarily represent
the official position of the Centers for Disease Control and Prevention.

These projects have been funded in part with federal funds from US Health and Human
Services (National Institutes of Health, Centers for Disease Control and Prevention, and the
Biomedical Advanced Research and Development Authority).
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Additional Slides

Influenza Division, National Center for Inmunization and Respiratory Diseases
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Influenza B Lineage Determination by WHO Region from Feb 1, 2024 — Feb 1, 2025
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Data source: FluNet (https://www.who.int/tools/flunet)
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