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Influenza A(H1)v



Human infections Sept 23 – Feb 24

Subtype (clade) Country 
reporting

Cases Clinical severity Exposure Age

H1N1v (1A.3.3.2)
Brazil
Spain

1
1

Severe
Mild

None reported
Swine exposed

49
33

H1N1v (1C.2.2) Switzerland 1 Mild Swine exposed unknown

H1N2v (1B.1.1.1) United Kingdom 1 Mild None reported 80



A(H1N1)v human infections



Recommendation: an A/Catalonia/NSAV198289092/2023-like CVV 

A(H1N1)v human infections



A(H1N2)v human infections



A(H1N2)v human infections

Recommendation: an A/England/234600203/2023-like CVV 



Human infections from Feb 2023 to Sept 2023

Subtype (clade) Country 
reporting

Cases Clinical severity Exposure Age

H1N1v (1A.3.3.2) Brazil 1 Fatal Swine exposed 42

H1N1v (1C.2.2) Netherlands 1 Mild None reported >18

H1N2v (1A.1.4) Taiwan, China 1 Mild Swine exposed 16

H1N2v (1B.2.1) USA 2 Mild Swine exposed 15, 15
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WHO Collaborating Center for Surveillance, Epidemiology and Control of Influenza,  
Influenza Division, National Center for Immunization and Respiratory Diseases

Influenza A(H1)v virus activity in humans Sept 22 – Feb 23

Subtype / clade Country Jurisdiction Illness Onset Age Gender Exposure Severity Outcome

H1N1v / 1A.3.3.2 Brazil Parana 2022 NR NR Swine Mild Recovered

H1N1v / 1C.2.3
China

Sichuan 04.01.2023 3 F Mild Recovered

H1N1v / 1C.2.3 Jiangsu 30.01.2023 1 F Mild Recovered

H1N2v / 1C.2.2 Netherlands Limburg 2022 26 F Swine Mild Recovered

H1N2v / 1C.2.5 Taiwan Taiwan 24.09.2022 7 F Swine Mild Recovered

H1N1v / 1C.2.6 Spain Navarra 14.10.2022 63 F Swine Mild Recovered
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WHO Collaborating Center for Surveillance, Epidemiology and Control of Influenza,  
Influenza Division, National Center for Immunization and Respiratory Diseases

Influenza A(H1) swine 
virus clade distribution



A(H1)v activity in humans from Feb 22 - Sept 22

Country WHO case # Subtype State
Age 

(yrs)
Sex Onset date Exposure

Confirmed/ 

Reported

Isolate available 

at CDC
HI test (date) Strain name

Germany 1
H1N1v

(1C.2.2)

North-Rhine-

Westphalia
>18 M 21-Mar-2022

No exposure 

reported

Robert Koch 

Institute
no no A/Nordrhein-Westfalen/8/2022

Denmark 2
H1N1v

(1A.3.3.2) 

pdm09

? ? ? 23-Nov-2021
Exposure to 

swine

IHR National 

Focal Point, 

Denmark

no no A/Denmark/36/2021

China 1
H1N1v

(1C.2.3)
Shaanxi 6 F 08-April-2022

Exposure to 

swine

IHR National 

Focal Point, 

China

no no A/Shaanxi/1351/2022

USA

1
H1N2v

(1A.1.1)
California >18 M 27-Dec-2021

Exposure to 

swine

CDC, USA

Yes Yes        A/California/71/2021

2
H1N2v

(1B.2.1)
Oregon <18 M 28-July-2022

No exposure 

reported
Yes Yes A/Oregon/32/2022

3
H1N2v

(1B.2.1)
Ohio <18 F 13-Aug-2022

Exposure to 

swine
yes Yes A/Ohio/28/2022

4
H1N2v

(1A.1.1)
Michigan <18 F 17-Aug-2022

Exposure to 

swine
yes pending A/Michigan/42/2022

5
H1N2v

(1A.3.3.2)
Wisconsin <18 F 24-Aug-2022

Exposure to 

swine
No no A/Wisconsin/51/2022

6
H1N2v

(1B.2.1)
Georgia <18 F 1-Sept-2022 Unknown No no A/Georgia/08/2022



Evolutionary Relationships Among Influenza A(H1)v 
and swine viruses; 1B.2.1 (Delta 2)

K113R V199I H205Y 

E256K 

R102K 

E169K@AS A215S@AS 

N141S@AS 

E169R@AS 

V173I 

S36R N71T E169K@AS A215V@AS N276D@AS 

N71T 

N71T V173I S260G 

N71T R189K@AS S289N 

A/California/58/2018 H1N2v
A/swine/Iowa/18TOSU0368/2018
A/swine/Iowa/18TOSU0374/2018
A/swine/Iowa/18TOSU0365/2018
A/swine/Iowa/18TOSU4866/2018 H1N2
A/Ohio/28/2018 H1N2v

A/California/62/2018 H1N2v p
A/swine/California/A01459629/2018 HA

A/swine/Illinois/18TOSU1765/2018
A/swine/California/1/2018
A/swine/Iowa/18Tosu0614/2018 H1N2
A/swine/Iowa/18Tosu0641/2018 H1N2
A/swine/Iowa/18Tosu0594/2018 H1N2
A/swine/Iowa/18TOSU0367/2018
A/swine/Iowa/18TOSU0370/2018
A/swine/Iowa/18TOSU0371/2018
A/swine/Iowa/18TOSU0369/2018
A/swine/Iowa/18Tosu0372/2018 H1N2
A/swine/Iowa/18Tosu0732/2018 H1
A/Ohio/25/2018 H1N2v
A/swine/Ohio/18TOSU4536/2018 H1N2
A/swine/Ohio/A01354364/2018 H1N2

A/swine/Iowa/18TOSU0351/2018
A/swine/Iowa/18Tosu0406/2018 H1
A/swine/Michigan/A01104114/2018 HA
A/Michigan/383/2018 H1N2v IDCDC-RG58A
A/Michigan/384/2018 H1N2v

A/swine/Michigan/A01635976/2018 H1N2
A/Michigan/382/2018 H1N2v

A/swine/Iowa/18TOSU0355/2018
A/swine/Iowa/19SW2788/2019 H1
A/swine/Iowa/19SW2698/2019 H1
A/swine/Iowa/19SW2831/2019 H1N2

A/swine/Iowa/19SW2714/2019 H1
A/swine/Iowa/19SW3072/2019 H1
A/swine/Iowa/19SW2691/2019 H1
A/swine/Iowa/19SW2870/2019 H1N2
A/swine/Iowa/19SW3034/2019 H1

A/swine/Iowa/3813/2019 H1
A/swine/Iowa/A01678516/2017 H1N2
A/swine/Iowa/A01785403/2018 H1N2
A/swine/Iowa/A01785409/2018 H1N2

A/swine/Iowa/A02139248/2018 H1N2
A/swine/Iowa/A02158711/2018 H1N2

A/swine/Iowa/A02138494/2017 H1N2
A/swine/Iowa/A02219790/2017 

A/swine/Iowa/A02479107/2020 H1N2
A/Iowa/04/2021 H1N2v

A/swine/Iowa/21Tosu0792/2021 H1N2
A/swine/Ohio/21Tosu1829/2021 H1N2
A/swine/Illinois/21Tosu2123/2021 H1N2
A/swine/Ohio/21Tosu1832/2021 H1N2
A/swine/Ohio/21Tosu1836/2021 H1N2
A/swine/Indiana/22Tosu518/2022 H1N2
A/swine/Indiana/21Tosu2758/2021 H1N2
A/swine/Indiana/21Tosu2913/2021 H1N2
A/swine/Indiana/21Tosu2752/2021 H1N2
A/swine/Kentucky/21Tosu2533/2021 H1

A/swine/Indiana/21Tosu3102/2021 H1N2
A/swine/Indiana/21Tosu3125/2021 H1
A/swine/Indiana/21Tosu3377/2021 H1N2

A/swine/Indiana/21Tosu3135/2021 H1N2
A/Indiana/01/2021 H1N2v

A/Ohio/02/2021 H1N2v
A/swine/Kentucky/21Tosu2627/2021 H1N2

A/swine/Indiana/21Tosu3382/2021 H1N2
A/swine/Indiana/21Tosu3398/2021 H1N2

A/swine/Iowa/A02524982/2020 H1N2
A/swine/Iowa/A02479326/2020 H1N2
A/swine/Ohio/A02636080/2021 H1N2
A/swine/Illinois/A02635737/2021 H1N2

A/swine/Iowa/A02635933/2021 H1N2
A/swine/Iowa/22Tosu1435/2022 H1N2
A/swine/Iowa/22Tosu1432/2022 H1N2
A/swine/Iowa/22Tosu1426/2022 H1N2
A/swine/Iowa/22Tosu1408/2022 H1N2
A/swine/Indiana/22Tosu521/2022 H1N2
A/Georgia/08/2022 H1N2
A/swine/Indiana/22Tosu507/2022 H1N2
A/swine/Iowa/22Tosu1681/2022 H1N2
A/swine/Iowa/22Tosu1493/2022 H1N2
A/swine/Iowa/22Tosu1490/2022 H1N2
A/swine/Iowa/22Tosu1483/2022 H1N2

A/swine/Iowa/22Tosu1499/2022 H1N2
A/swine/Iowa/22Tosu1491/2022 H1N2
A/swine/Iowa/22Tosu1489/2022 H1N2
A/swine/Iowa/22Tosu1488/2022 H1N2
A/swine/Iowa/22Tosu1481/2022 H1N2
A/swine/Iowa/22Tosu1479/2022 H1N2
A/swine/Iowa/22Tosu1438/2022 H1N2
A/swine/Iowa/22Tosu1428/2022 H1N2
A/swine/Iowa/22Tosu1669/2022 H1N2
A/swine/Iowa/22Tosu1480/2022 H1N2

A/Oregon/32/2022 H1N2v

A/Ohio/28/2022 H1N2v



Antigenic properties of A(H1)v viruses

REFERENCE ANTIGENS Subtype Lineage
Victoria/ 

2579 Bris/02 MI/45 CA/71 OH/35 MI/383 RG58A Adult * Child^ Passage Collected

1
A/Victoria/2570/2019

H1N1pdm09 seasonal
5120

2560 2560 80 320
2560

640
5120 320 E4/E3 (2/10/22) 11/22/2019

2 A/Brisbane/02/2018 H1N1pdm09 seasonal 80 5120 5120
<10 <10 <10 <10

2560 160 E3/E3 (6/12/19) 1/4/2018

3 A/Michigan/45/2015 H1N1pdm09 seasonal 160 2560 5120
<10 <10 <10 <10

5120 160
QMC2C4 
(2/6/20)

9/7/2015

4
A/California/71/2021 H1N2v 1A.1.1 (Alpha) <10 <10 <10 5120 <10 <10 <10

40
10

S1 (1/26/21)
12/27/2021

5 A/Ohio/35/2017
H1N2v 1B.2.1 (Delta 2) <10 <10 <10 10

2560 320 10 40
<10

C2 (12/6/18) 8/17/2017

6
A/Michigan/383/2018 H1N2v 1B.2.1 (Delta 2) <10 <10 <10 <10

320 640 80 20
<10 E2 (2/3/22)

7/31/2018

7
A/Michigan/383/2018 IDCDC-
RG58A H1N2v 1B.2.1 (Delta 2) <10 <10 <10 <10

320 320 80 20
<10

V1E3 (11/29/18) Reassortant

TEST ANTIGENS

8 A/Oregon/32/2022 H1N2v 1B.2.1 (Delta 2)
<10 <10 <10 <10 160 640 40 10 <10 C1(8/21/2022) 7/29/2022

9 A/Ohio/28/2022 H1N2v 1B.2.1 (Delta 2)
<10 <10 <10 <10 160 320 40 10 <10 C1(9/5/2022) 8/13/2022



Evolutionary Relationships Among Influenza A(H1)v 
and swine viruses, 1A.3.3.2 (pdm09-like)

N129D@AS  

N129D@AS 

G45R T185I@AS N260D A282P V298I 

A/Ontario/RV1604/2019 H1N1
A/Oman/1015/2019 H1N1
A/Finland/117/2019 H1N1

A/Georgia/21HU0061/2021
A/Minnesota/29/2019 H1N1

A/Indiana/27/2019 H1N1
A/swine/Iowa/19SW2744/2019 H1N1pdm09

A/swine/Iowa/9955/2019 H1
A/swine/Iowa/19SW2724/2019 H1N1pdm09

A/swine/Iowa/19SW2794/2019 H1N1pdm09
A/swine/Iowa/19SW2719/2019 H1N1pdm09

A/swine/Iowa/19SW2712/2019 H1N1pdm09
A/swine/Iowa/19SW2793/2019 H1N1pdm09
A/swine/Iowa/19SW2796/2019 H1N1pdm09

A/swine/Iowa/19SW3071/2019 H1N1pdm09
A/Iowa/02/2021 H1N1v

6B.1A.5A

A/swine/Missouri/A02139233/2018 H1N1 pdm
A/swine/Georgia/20Tosu0232/2020 S121N       

G45R P137S@AS V173I A282P V298I 

T185I@AS  

S157L@AS D274N@AS 

V47I  

V47I 

H51N S85P R205K 

D274N@AS A282P 

A282P 

T185I@AS 

G45R 

T120A 

V298I 

A/Idaho/07/2018 QMCX H1N1
A/Washington/185/2018 H1N1
A/Mexico/2327/2018 H1N1
A/Florida/75/2018 H1N1

A/Ireland/10477/2019 H1N1
A/Guatemala/241/2018 H1N1
A/California/18/2019 H1N1
A/Maryland/62/2018 H1N1
A/Mexico/2599/2018 H1N1
A/Alaska/22/2019 H1N1
A/Arizona/61/2018 H1N1
A/Louisiana/04/2019 H1N1
A/Connecticut/13/2019 H1N1
A/Connecticut/40/2018 H1N1
A/Pennsylvania/863/2019 H1N1

A/Texas/157/2018 H1N1
A/Michigan/288/2019 H1N1v

A/swine/Texas/19TOSU1784/2019 Mar CX
A/Brisbane/02/2018 H1N1

A/swine/Arizona/18TOSU3325/2018 Dec CX 4
A/swine/Arizona/18TOSU3337/2018 Dec CX

A/Washington/302/2019 H1N1
A/Mexico/874/2019 H1N1
A/swine/Mississippi/19TOSU1146/2019 Feb CX

A/South Dakota/01/2019 H1N1
A/North Dakota/8311/2019 H1N1
A/South Dakota/05/2019 H1N1
A/Texas/8538/2019 H1N1
A/swine/Nebraska/A02432389/2019 H1N1
A/Missouri/16/2019 H1N1

A/swine/Iowa/A02479162/2020 H1N1
A/Texas/7790/2018

A/swine/Minnesota/A02635876/2021 H1N1
A/swine/Iowa/A02635912/2021 H1N1

A/swine/Minnesota/A02525220/2021 H1N1
A/swine/Iowa/A02525340/2021 H1N1
A/North Dakota/12226/2021 H1N1v

A/swine/Ohio/22Tosu0490/2022 HA
A/swine/Ohio/22Tosu1165/2022 H1N2

A/swine/Indiana/22Tosu533/2022 H1N2
A/swine/Iowa/22Tosu1565/2022 H1N2
A/swine/Iowa/22Tosu1541/2022 H1N2
A/swine/Iowa/22Tosu1537/2022 H1N2
A/swine/Iowa/22Tosu1425/2022 H1N2
A/swine/Iowa/22Tosu1579/2022 H1N2

6B.1A.1

6B.1A.3

A/Wisconsin/51/2022 H1N2v 

A/Wisconsin/588/2019 H1N1

A/Hawaii/70/2019 H1N1



Evolutionary Relationships Among Influenza A(H1)v 
and swine viruses, 1A.1.1 (alpha)

A141K@AS G155A@AS 

K43R N84T H126Y K127E@AS D138Y@AS A141Q@AS I149M N156D@AS G185D@AS
 Q189K@AS Q193H@AS S204P E209K T216K@AS Y230H V234I G264S A270T T310K K311R 

L71P E103V G222N@RBS 

S74N I119T 

I119S N125H G155D@AS R160I V199I Q208H E302K 

K54N G155D@AS Q193K@AS 

119T R160M N168D@AS K308R 

L176I 

I119R K127E@AS R160M V250L 

I149M  

K127E@AS S142R@AS V295I 

N156D@AS  

V132A@RBS 

V132E@RBS A141K@AS Q208H T216A@AS L233I 

H126Y V132E@RBS 

K127E@AS A141K@AS S142R@AS G155D@AS 

I149M G155D@AS E209K K252R K311R  

G155D@AS E209K 

D138Y@AS I149M N156D@AS E209K K252R K311R 

A141K@AS G155D@AS 

K252R 

S142N@AS I149M G155D@AS N156D@AS N168S@AS K252R K311R 

I149M K252R 

I149M G155D@AS E209K K252R K311R 

A141E@AS 

I149M 

G155D@AS  

N84T D86G D138Y@AS I149M N156D@AS G185D@AS E209K K252R K311R 

G155D@AS 

A48S N156D@AS E209K T310R 

N156D@AS 

S69P I149M N156D@AS Q189R@AS A195T E209K T232A K252R 

E66G D138Y@AS G185D@AS E209K K252R K311R 

D138Y@AS R170G K311R 

A139D@AS A195E L233I 
S74N P118S S157V@AS G185K@AS S198Y 

S198Y 

S69L I70P K113R I116M S198Y K311R 

S69L K113R I116M S157L@AS G185E@AS K311R 

I70L L71F K169R@AS 

I5V N84D S94D I119K K127E@AS X128T@AS -129N@AS X130K S135A@RBS D138Y@AS G155D@AS
 R160M R170G N196D E209K K211E@AS G222D@RBS E235K T239K K252R G262E V267I I272V I321T 

A/swine/Alberta/SD0042/2014 H1N2 
A/swine/South Dakota/A01823237/2015 H1N2

A/swine/Iowa/A01675568/2016 H1N2 
A/swine/South Dakota/A01747624/2015 H1N2 

A/swine/South Dakota/A02223247/2017 
A/swine/Alberta/SD0272/2018 H1N2

A/swine/Alberta/SD0232/2017 H1N2
A/swine/Alberta/SD0237/2017 H1N2

A/Alberta/1/2020 H1N2v
A/swine/Indiana/22Tosu1756/2022 H1N2
A/swine/Indiana/22Tosu1774/2022 H1N2
A/swine/Indiana/22Tosu1757/2022 H1N2

A/swine/Iowa/22Tosu1458/2022 H1N2
A/swine/Iowa/22Tosu1534/2022 H1N2
A/swine/Iowa/22Tosu1526/2022 H1N2

A/swine/Iowa/22Tosu1339/2022 H1N2
A/swine/Iowa/22Tosu1544/2022 H1N2

A/swine/Manitoba/D0336/2014 
A/swine/Minnesota/A01566110/2014 H1N2

A/swine/California/A01459157/2015 H1N2
A/swine/North Carolina/A01894593/2016 H1N2
A/Minnesota/45/2016 H1N2v 
A/swine/Iowa/A01840670/2015 H1N2 
A/swine/Iowa/A01781495/2016 H1N2

A/swine/Pennsylvania/A02214908/2017 H1N2
A/swine/North Carolina/A02217275/2017 

A/swine/North Carolina/A01782934/2016 H1N2
A/swine/North Carolina/A01782799/2016 H1N2
A/swine/Manitoba/D0345/2014 H1N2 

A/swine/Manitoba/D0289/2013 
A/swine/Manitoba/D0294/2013 
A/swine/Manitoba/D0359/2014 H1N2
A/swine/Iowa/A02077564/2015 H1N2 

A/swine/Minnesota/A01472283/2015 H1N2
A/swine/Minnesota/A01676072/2016 H1N2

A/swine/Iowa/A02076932/2015 H1N2 
A/swine/Manitoba/D0328/2014 H1N2
A/swine/Manitoba/D0296/2013 H1N2 
A/swine/Manitoba/D0348/2014 H1N2

A/Ohio/24/2017 3000484122 H1N2v
A/swine/Ohio/A02215048/2017 H1N2

A/swine/Manitoba/D0319/2014 H1N2
A/swine/Manitoba/D0341/2014 H1N2 

A/swine/Manitoba/D0265/2013 
A/swine/Manitoba/D0303/2014 

A/swine/Minnesota/A01394082/2013 H1N2 
A/swine/Iowa/A01796529/2015 H1N2 

A/swine/Iowa/A01729216/2016 H1N2
A/swine/Manitoba/D0402/2015 H1N2
A/swine/Manitoba/D0426/2016 H1N2
A/swine/Manitoba/D0487/2017 H1N2

A/swine/Manitoba/D0489/2017 H1N2
A/swine/Iowa/20Tosu2291/2020
A/swine/Iowa/20Tosu1020/2020
A/swine/Iowa/20Tosu1520/2020
A/swine/Iowa/20Tosu1015/2020
A/swine/Ohio/20Tosu2580/2020

A/swine/Texas/A02135700/2017 
A/swine/Iowa/A02245578/2020 H1N2

A/Manitoba/01/2021 (H1N2)v H1N2 HA
A/swine/Iowa/A02478731/2019 H1N2

A/swine/South Dakota/A02524468/2020 H1N2
A/swine/Manitoba/D0362/2014 H1N2

A/swine/Nebraska/A01841830/2015 H1N2
A/swine/Manitoba/D0369/2015 H1N2

A/swine/Minnesota/A01469803/2015 H1N2
A/swine/Minnesota/A01781045/2016 

A/swine/Saskatchewan/D0410/2016 
A/swine/Manitoba/D0468/2016 H1N2
A/swine/Manitoba/D0451/2016 H1N2

A/swine/Alberta/SD0224/2017
A/swine/Illinois/A02525118/2021 H1N2

A/California/71/2021 H1N2v
A/swine/Iowa/A02245813/2020 H1N2

Q189R@AS   

G155D@AS  

G155D@AS      

G155D@AS 

G155D@AS   

G155D@AS       

G155D@AS 

G155D@AS   

A/Michigan/42/2022 H1N2v
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WHO Collaborating Center for Surveillance, Epidemiology and Control of Influenza,  
Influenza Division, National Center for Immunization and Respiratory Diseases

CVV development – H1v

 

H1v candidate vaccine viruses    

IDCDC-RG48A (A/Ohio/09/2015-like) H1N1v  Gamma (1A.3.3.3) 
CNIC-1601 (A/Hunan/42443/2015) H1N1v  Eurasian avian (1C.2.3)  
IDCDC-RG58A (A/Michigan/383/2018-like) H1N2v Delta 2 (1B.2.1) 
IDCDC-RG59 (A/Ohio/24/2017-like) H1N2v Alpha (1A.1.1) 

IDCDC-RG76A (A/Wisconsin/03/2021-like) H1N1v Gamma (1A.3.3.3) 
IDCDC-RG72A (A/Iowa/32/2016-like) H1N2v Delta 1 (1B.2.2) (pending) 

MHRA A/Netherlands/3315/2016 H1N1v Eurasian avian (1C.2.1) (pending) 

MHRA A/Ohio/35/2017-like H1N2v Delta 2 (1B.2.1) (pending) 

MHRA A/Hessen/47/2020-like H1N1v Eurasian avian (1C.2.2) (pending) 

MHRA A/Netherlands/10370-1b/2020 H1N1v Eurasian avian (1C.2.1) (pending) 

SJ A/Bretagne/24241/2021 H1N1v Eurasian avian (1C.2.4) (pending) 

IDCDC-RG81A (A/California/71/2021) H1N2v Alpha (1A.1.1) (pending) 
  A/England/234600203/2023-like CVV                                                     1B.1.1.1 (pending) 

  A/Catalonia/NSAV198289092/2023-like CVV    1A.3.3.2 (pending) 



Influenza A(H3N2)v
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WHO Collaborating Center for Surveillance, Epidemiology and Control of Influenza,  
Influenza Division, National Center for Immunization and Respiratory Diseases

Influenza A(H3)v virus activity in humans Feb 23 to Feb 24

H3N2v (unknown) USA 1 Mild Swine exposed 11



A(H3N2) SIV HI testing

Recommendation: an A/swine/Iowa/23TOSU0850/2023 -like CVV 
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WHO Collaborating Center for Surveillance, Epidemiology and Control of Influenza,  
Influenza Division, National Center for Immunization and Respiratory Diseases

Influenza A(H3)v virus activity in humans Sept 22 – Feb 23

Subtype / clade Country Jurisdiction Illness Onset Age Gender Exposure Severity Outcome

H3N2v / 2010.1 USA New Mexico 2022 <18 NR Swine Mild Recovered



A(H3)v activity in humans from Feb 22-Sept 22

Country Subtype State Age Sex Onset Date Exposure

Confirmed

/ reported

Isolate 

available HI test (date) Strain Designation

USA

H3N2v

(2010.1)
WV <18 F

29-July-

2022

Exposure 

to swine
CDC, USA

S1

(8/8/2022)
8-16-2022

A/West 

Virginia/24/2022

3003597120

H3N2v

(2010.1)
WV <18 M

01-Aug-

2022

S1

(8/8/2022)
8-16-2022

A/West 

Virginia/25/2022

3003597154

H3N2v

(2010.1)
WV

<18
M

01-Aug-

2022

S1

(8/12/2022)
8-16-2022

A/West 

Virginia/26/2022

3003597187

H3N2v

(2010.1)
MI <18 M

06-Sep-

2022
VNR N/A A/Michigan/48/2022



Evolutionary Relationships Among Influenza A(H3)v 
and swine viruses, 2010.1 (human-like)

A/swine/Ohio/A01354299/2017 H3N2
A/swine/Ohio/17TOSU4078/2017 HA Union
A/swine/Ohio/17TOSU1389/2017 HA Clinton
A/Ohio/29/2017 H3N2v
A/Ohio/23/2017 H3N2v
A/Ohio/15/2017 H3N2
A/North Dakota/19/2017 H3N2v
A/Maryland/79/2017 H3N2v
A/Maryland/77/2017 H3N2v

A/swine/Indiana/17TOSU1827/2017 H3N1
A/swine/Indiana/17TOSU1823/2017 H3N1
A/Maryland/75/2017 H3N2v
A/Ohio/27/2017 H3N2v
A/Maryland/76/2017 H3N2v
A/Ohio/13/2017 H3N2
A/Ohio/14/2017 H3N2

A/Indiana/27/2018 H3N2v
A/swine/Iowa/18Tosu0394/2018 H3N2
A/swine/Iowa/18Tosu0488/2018 H3N2

A/swine/Iowa/18Tosu0383/2018 H3N2
A/swine/Indiana/18TOSU3605/2018 Indiana fair

A/swine/Indiana/18TOSU3614/2018 Indiana fair
A/swine/Iowa/18Tosu0373/2018 H3N2

A/swine/Iowa/18SW0373/2018
A/swine/Indiana/18TOSU3611/2018 Indiana fair

A/swine/Arizona/18TOSU3365/2018 H3N2
A/swine/Oklahoma/19TOSU0918/2019 H3N2

A/swine/Ohio/A02218759/2017 H3N2
A/swine/Colorado/19TOSU0182/2019 H3N2
A/swine/Arizona/18TOSU5621/2018 H3N2
A/swine/Colorado/19TOSU0042/2019 H3N2

A/Iowa/38/2017 4
A/swine/Iowa/A02478486/2019 H3N2

A/swine/Minnesota/A02245582/2020 H3N2
A/swine/Iowa/A02635864/2021 H3N2

A/swine/Iowa/A02635816/2021 H3N2
A/swine/Iowa/A02635920/2021 H3N2

A/swine/Iowa/A02636112/2021 H3N2
A/swine/Iowa/A02636094/2021 H3N2

22-023598-005
22-023598-006

A/West Virginia/24/2022
22-023598-001
22-023598-003
22-023598-004
A/Michigan/48/2022

A/swine/Iowa/A02524590/2020 H3N2
A/swine/Iowa/A02524683/2020 H3N2

A/swine/Minnesota/A02636143/2021 H3N2
A/swine/Minnesota/A02636090/2021 H3N2

A/swine/Illinois/21Tosu2100/2021 H3N2
A/swine/Illinois/21Tosu2086/2021 H3
A/swine/Indiana/21Tosu0951/2021 H3N2

A/swine/Illinois/21Tosu2026/2021 H3N2
A/swine/Illinois/21Tosu2153/2021 H3N2
A/swine/Illinois/21Tosu2196/2021 H3N2

A/swine/Iowa/A02635791/2021 H3N2
A/Ohio/06/2021

A/swine/Minnesota/A02246842/2021 H3N2
A/swine/Ohio/22Tosu0908/2022
A/swine/Ohio/22Tosu0771/2022
A/swine/Ohio/22Tosu0644/2022
A/swine/Ohio/22Tosu0573/2022
A/swine/Ohio/22Tosu0217/2022
A/swine/Ohio/22Tosu0497/2022
A/swine/Ohio/22Tosu0476/2022
A/swine/Ohio/22Tosu0473/2022
A/swine/Ohio/22Tosu0469/2022
A/swine/Ohio/22Tosu0468/2022
A/swine/Ohio/22Tosu0454/2022
A/swine/Ohio/22Tosu0432/2022
A/swine/Ohio/22Tosu0404/2022
A/swine/Ohio/22Tosu0358/2022
A/swine/Ohio/22Tosu0357/2022
A/swine/Ohio/22Tosu0261/2022
A/swine/Ohio/22Tosu0257/2022
A/swine/Ohio/22Tosu0255/2022

A/swine/Ohio/22Tosu0642/2022
A/swine/Ohio/22Tosu0360/2022

A/swine/Ohio/22Tosu0438/2022
A/swine/Ohio/22Tosu0441/2022

A/swine/Ohio/22Tosu0494/2022
A/swine/Ohio/22Tosu0470/2022

A/West Virginia/26/2022
A/West Virginia/25/2022



Antigenic properties of A(H3)v viruses

Seas IV-A IV-A 2010.1 2010.1 2010.1 MN X-203 
Adult 

Strong 
Responder Adult ChildREFERENCE ANTIGENS Lineage Tas/503/20 MN/11/10 MN X203 OH/27/16

IDCDC-
RG55C

IDCDC-
RG60A PASSAGE Date Collected

1 A/Tasmania/503/2020 Seasonal 640 <20 <20 20 20 40 80 320 160 S2/S2(12/22/21) 2/16/2020

2 A/Minnesota/11/2010 IV-A 80 1280 5120 <20 80 40 1280 320 160 E2(7/22/13) 11/26/2010

3 A/Minnesota/11/2010 X-203 IV-A 160 1280 5120 40 160 160 1280 320 160 EX/E1 (2/25/11) Reassortant

4 A/Ohio/27/2016 2010.1 <20 <20 <20 5120 2560 320 320 320 80 C1S2 (10/3/16) 7/31/2016

5 IDCDC-RG55C (A/Ohio/28/2016-like) 2010.1 <20 <20 <20 5120 2560 640 160 320 160 V1E3 (5/25/17) Reassortant

6 IDCDC-RG60A (A/Ohio/13/2017-like) 2010.1 <20 40 <20 640 320 2560 640 640 320 V1E3(2/19/21) Reassortant

TEST ANTIGENS

7 A/West Virginia/24/2022 2010.1 <20 <20 <20 320 80 640 160 160 80 S1 (8/8/2022) 8/1/2022

8 A/West Virginia/25/2023 2010.1 <20 20 <20 320 80 640 320 320 160 S1 (8/8/2022) 8/3/2022

9 A/West Virginia/26/2023 2010.1 <20 40 <20 320 160 640 320 320 160 S1 (8/12/2022) 8/4/2022
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WHO Collaborating Center for Surveillance, Epidemiology and Control of Influenza,  
Influenza Division, National Center for Immunization and Respiratory Diseases

CVV development – H3v

H3N2v candidate vaccine viruses 

NYMC X-203, A/Minnesota/11/2010 North American (1990.4.a)

NYMC X-213, A/Indiana/10/2011 North American (1990.4.a)

IDCDC-RG55C, (A/Ohio/28/2016-like) North American (2010.1)

IDCDC-RG74A, (A/Ohio/13/2017-like) North American (2010.1) (pending)

IDCDC-RG, (A/swine/Iowa/23TOSU0850/2023-like) North American (1990.4.a) (pending)



Genetic and antigenic characteristics of zoonotic influenza A viruses and development of 
candidate vaccine viruses for pandemic preparedness. February 2024
202402_zoonotic_vaccinvirusupdate.pdf (who.int)

Zoonotic influenza: candidate vaccine viruses and potency testing reagents
Global Influenza Programme (who.int)

 A(H3N2) variant - Northern hemisphere 2024-2025

 A(H1) variant - Northern hemisphere 2024-2025
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Links

https://cdn.who.int/media/docs/default-source/influenza/who-influenza-recommendations/vcm-northern-hemisphere-recommendation-2024-2025/202402_zoonotic_vaccinvirusupdate.pdf?sfvrsn=70150120_4
https://www.who.int/teams/global-influenza-programme/vaccines/who-recommendations/zoonotic-influenza-viruses-and-candidate-vaccine-viruses


Questions?
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