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Influenza A(H3N2)v activity in 2016/2017

Human infections

• 18 cases of A(H3N2)v were identified in the United States

- All cases reported exposure to swine while at one or more of seven 
agricultural fairs in Michigan and Ohio 

- no human-to-human transmission was identified

- Sixteen viruses had a seasonal human-like influenza A(H3) HA gene 
that was likely introduced from humans into swine in 2010 or 2011.

- Swine specimens from all seven fairs tested positive for swine 
influenza A(H3N2) virus, and genetic sequencing showed the viruses 
were very closely related to the human viruses.

• One case of A(H3N2)v was identified in Canada

- The case developed respiratory infection symptoms in Oct 2016, was 
hospitalized with the diagnosis of pneumonia, and recovered

- The case has confirmed exposure to ill swine on a farm. 



Country subtype Age Sex Location Onset date Outcome Exposure
Confirmed/ 

Reported
Isolate CDC ID CDC HI test

HA 

sequence
Virus name

USA

H3N2v (human-like) 13 M OH 7/28/2016 Recovered Fair attendee CDC Yes 3000478486 9/8/2016 Yes A/Ohio/28/2016

H3N2v (human-like) 2 F OH 7/29/2016 Recovered Fair attendee CDC Yes 3000480507 9/8/2016 Yes A/Ohio/27/2016

H3N2v (human-like) 9 M MI 7/29/2016 Recovered Fair exhibitor CDC No 3000480509 No Yes A/Michigan/82/2016

H3N2v (human-like) 10 M MI 8/1/2016 Recovered Fair exhibitor CDC Yes 3000480511 9/8/2016 Yes A/Michigan/83/2016

H3N2v (Cluster IV) 64 F MI 8/4/2016 Recovered
Vet working 

multiple fairs
CDC Yes 3000478560 9/8/2016 Yes A/Michigan/84/2016

H3N2v (human-like) 2 M MI 8/6/2016 Recovered Fair attendee CDC Yes 3000414190 9/8/2016 Yes A/Michigan/87/2016

H3N2v (human-like) 8 M MI 8/6/2016 Recovered Fair exhibitor CDC No 3000414191 No Yes A/Michigan/88/2016

H3N2v (human-like) 5 M OH 8/13/2016 Recovered Fair attendee CDC Yes 3000480656 9/8/2016 Yes A/Ohio/29/2016

H3N2v (human-like) 2 F MI 8/6/2016 Recovered Fair attendee CDC No 3000414194 No Yes A/Michigan/91/2016

H3N2v (human-like) 13 F MI 8/7/2016 Recovered Fair attendee CDC Yes 3000414193 9/8/2016 Yes A/Michigan/90/2016

H3N2v (human-like) 3 M MI 8/8/2016 Recovered Fair attendee CDC No 3000414192 No Yes A/Michigan/89/2016

H3N2v (human-like) 15 M OH 8/11/2016 Recovered Fair exhibitor CDC No 3000480635 No Yes A/Ohio/33/2016

H3N2v (human-like) 10 F MI 8/9/2016 Recovered Fair attendee CDC Yes 3000480638 9/8/2016 Yes A/Michigan/93/2016

H3N2v (Cluster IV) 4 M MI 8/8/2016 Recovered Fair attendee CDC Yes 3000480639 9/8/2016 Yes A/Michigan/94/2016

H3N2v (human-like) 6 M MI 8/11/2016 Recovered Fair exhibitor CDC No 3000480640 No Yes A/Michigan/95/2016

H3N2v (human-like) 5 mo F MI 8/6/2016 Recovered Fair attendee CDC No 3000480641 No Yes A/Michigan/96/2016

H3N2v (human-like) 19 F OH 8/13/2016 Recovered Fair exhibitor CDC Yes 3000480643 9/8/2016 Yes A/Ohio/32/2016

H3N2v (human-like) 1 F OH 8/3/2016 Recovered Fair attendee CDC No 3000478835 No Yes A/Ohio/35/2016

Canada H3N2v (Cluster IV) ? ? ON 10/24/2016 Recovered
exposure to 

swine
CDC Yes 3000687667 No Yes A/Ontario/RV3236/2016 

Influenza A(H3N2)v activity in 2016/2017



Genome Comparisons of H3N2v 2005-2017
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Evolutionary Relationships Among 

Influenza A Variant (H3N2) HA, 2016

H3-IV(A)

H3-

IV(B)

Seasonal

human-like 

H3
A/swine/Iowa/A01727249/2015 * H3N2
A/swine/Minnesota/A01941510/2015 * H3N2

A/swine/Iowa/A01797426/2015 * H3N2
A/swine/Iowa/A01796498/2015 * H3N2
A/swine/Iowa/A01795441/2015 * A

A/swine/Minnesota/A01677935/2016 * H3N2
A/swine/Minnesota/A01677360/2016 * H3N2

A/swine/Minnesota/A01941094/2015 * H3N2
A/swine/Minnesota/A01676585/2016 * H3N2
A/swine/Iowa/A01733867/2016 * H3N2
A/swine/Iowa/A01775848/2016 * H3N2

A/swine/North_Carolina/A01728953/2016 * H3N2
A/swine/Iowa/A01729570/2016 * H3N2
A/swine/Illinois/A01795739/2015 * H3N2
A/swine/Iowa/A01775597/2016 * H3N2
A/swine/Iowa/A01895860/2016 * H3N2

A/swine/Iowa/A01847868/2015 * H3N2
A/swine/Iowa/A01728010/2015 * H3N2

A/Michigan/95/2016 * H3N2v_partial
A/swine/Missouri/A01847626/2015 * H3N2
A/swine/Missouri/A01795668/2015 * H3N2

A/Ohio/33/2016 * H3N2v_partial
16TOSU5240_HA

A/swine/Ohio/A01798226/2015 * H3N2
A/swine/Ohio/A01795737/2015 * H3N2

A/swine/Indiana/A01796207/2015 * H3N2
A/swine/Indiana/A01730580/2016 * H3N2
A/swine/Ohio/A01728296/2015 * H3N2

A/swine/Arkansas/A01797066/2015 * H3N2
A/swine/Missouri/A01770005/2015 * H3N2
A/swine/Missouri/A01798099/2015 * H3N2

A/swine/Missouri/A01822838/2015 * H3N2
A/swine/Minnesota/A01847237/2015 *H3N2

A/swine/Iowa/A01944136/2015 * H3N2
A/swine/Missouri/A01554556/2015 * H3N2

A/swine/Illinois/A01796457/2015 * H3N2
A/swine/Missouri/A01943095/2016 * H3N1

A/swine/Missouri/A01840170/2014_H3N2
A/swine/Missouri/A01840163/2014_H3N2
A/swine/Missouri/A01840324/2015 * H3N2
A/swine/Missouri/A02076058/2015 * H3N2

A/swine/Missouri/A01554320/2015 * A
A/swine/Iowa/A01944889/2015 * A
A/swine/Iowa/A02077646/2015 * H3N2

A/swine/Missouri/A01476458/2013_H3N1
A/swine/Missouri/A01410818/2013_H3N1

A/swine/Missouri/A01410819/2014_H3N1
A/swine/Iowa/A01476914/2014_H3N2

A/swine/Iowa/A01728956/2016 * H3N2
A/swine/Minnesota/A01941831/2015 * H3N2

A/swine/Minnesota/A01940176/2015 * H3N2
A/swine/Iowa/A01566613/2014_H3N2

A/swine/Iowa/A01941549/2015 * H3N2
A/swine/Minnesota/A01943420/2016 * H3N2
A/swine/Minnesota/A01941693/2015 * H3N2

A/swine/Minnesota/A01942171/2016 * H3N2

A/swine/Missouri/A01476459/2012_H3N2
A/South_Dakota/02/2010_H3N2
A/Peru/PER373/2010_H3N2
A/Florida/24/2011_H3N2
A/Chile/72/2011_H3N2
A/District_of_Columbia/03/2011_H3N2

A/Rhode_Island/04/2011_H3N2
A/California/22/2011_H3N2
A/Tennessee/F2011/2011_H3N2
A/Mississippi/05/2011_H3N2
A/Boston/DOA75/2011_H3N2
A/Santiago/18454/2011_H3N2
A/Argentina/676/2011_H3N2
A/Minnesota/09/2011_H3N2
A/Mississippi/03/2011_H3N2
A/Tennessee/F2018/2011_H3N2

A/Victoria/361/2011_H3N2
A/Switzerland/9715293/2013_H3N2

A/Texas/50/2012_H3N2
A/Perth/16/2009_H3N2

A/Brisbane/10/2007_H3N2
A/Wisconsin/67/2005_H3N2

A/Fujian/411/2002_H3N2
A/swine/Iowa/H03LDH5/2003_H3N2

A/California/32/1999_H3N2
A/swine/Texas/4199-2/1998_H3N2

A/Wuhan/359/1995_H3N2
A/Moscow/10/99_H3N2

A/Sydney/5/1997_H3N2

0.01

A/swine/Binh_Duong/03_08/2010_H3N2
A/Vietnam/85/2015 * H3N2v

A/swine/Hong_Kong/NS2439/2011_H3N2
A/swine/Hong_Kong/2503/2011_H3N2

A/Vietnam/302/2011_H3N2
A/swine/Guangxi/NS2783/2010_H3N2

A/Ohio/29/2016 * H3N2v
A/Michigan/91/2016 * H3N2
16TOSU4783
A/Ohio/28/2016 * H3N2v
A/Michigan/93/2016 * H3N2v
16TOSU5081
A/Michigan/89/2016 * H3N2v
A/Michigan/90/2016 * H3N2v
16TOSU5097
A/Michigan/96/2016 * H3N2v
16SW4783
16TOSU4788
A01104095
A01104095 lung
A/Michigan/87/2016 * H3N2v
A/Michigan/83/2016 * H3N2v
A/Ohio/35/2016 * H3N2v
16SW4788
A/Ohio/32/2016 * H3N2v
A/Ohio/27/2016 * H3N2v
A/Michigan/82/2016 * H3N2v

Seasonal

human 

H3

A/swine/Indiana/A01202866/2011 H3N2
A/swine/Michigan/A01259034/2012 H3N2

A/turkey/Ontario/FAV-9/2011 H3N2
A/swine/Iowa/A01049750/2011 H3N2

A/swine/Nebraska/A01241171/2012 H3N2
A/swine/Iowa/A01202613/2011 H3N2

A/swine/Iowa/A01203197/2012 H3N2
A/swine/Iowa/A01203196/2012 H3N2

A/swine/Iowa/A01202889/2011 H3N2
A/swine/Iowa/A01203751/2012 H3N2

A/swine/Michigan/A01203498/2012 H3N2
A/swine/Illinois/A01201606/2011 H3N2

A/swine/Minnesota/A01432433/2013 H3N2
A/swine/Minnesota/A01501738/2014 H3N2

A/swine/Iowa/A01300195/2012 H3N2
A/Ohio/4319/2014 H3N2v

A/Ohio/02/2014 H3N2v
A/Minnesota/38/2015 H3N2v

A/swine/Iowa/A01822205/2015 H3N2
A/swine/Iowa/A02077555/2015 H3N2

A/swine/Arkansas/A01554688/2015 H3N2
A/swine/Illinois/A01554952/2015 H3N2

A/swine/Minnesota/A01327922/2012 H3N2
A/swine/Minnesota/18/2012 H3N2

A/Kansas/13/2009 H3N2v
A/swine/Illinois/02907/2009 H3N2

A/swine/Minnesota/02782/2009 H3N2
A/swine/Pennsylvania/A01076777/2010 H3N2

A/Pennsylvania/14/2010 H3N2v
A/swine/Minnesota/1300/2007 H3N2

A/swine/Iowa/01700/2007 H3N2
A/swine/Minnesota/00484/2005 H3N2

A/swine/Minnesota/5947/2007 H3N2
A/swine/Minnesota/01146/2006 H3N2

A/swine/Minnesota/00709/2005 H3N2
A/Indiana/08/2011 H3N2v

A/swine/Wyoming/A01444562/2013 H3N2
A/swine/Michigan/A01259000/2012 H3N2

A/Minnesota/11/2010 H3N2v
A/Wisconsin/12/2010 H3N2v

A/Minnesota/11/2010 X-203 H3N2v
A/Pennsylvania/40/2010 H3N2v

A/swine/Iowa/A01501048/2014 H3N2
A/swine/Iowa/A01410971/2014 H3N2
A/swine/Iowa/A01410752/2014 H3N2
A/swine/Iowa/A01410600/2014 H3N2
A/swine/Iowa/A01501525/2014 H3N2

A/Wisconsin/24/2014 H3N2v
A/swine/Iowa/A01410995/2014 H3N2
A/swine/North Carolina/A01410877/2014 H3N2
A/swine/Iowa/A01410847/2014 H3N2

A/New Jersey/53/2015 H3N2v
A/Michigan/94/2016 H3N2v
A/Michigan/84/2016 H3N2v

16TOSU5235 HA
A/swine/Illinois/A01411097/2014 H3N2

A/Michigan/39/2015 H3N2v
A/swine/NY/A01104005/2011 H3N2
A/Utah/10/2012 H3N2

A/Indiana/10/2011 H3N2v
A/Indiana/10/2011 X-213 H3N2v
A/swine/Illinois/A01241469/2012 H3N2

A/West Virginia/06/2011 H3N2v
A/swine/North Carolina/A01475277/2014 H3N2

A/swine/North Carolina/A01410136/2014 H3N2
A/swine/Illinois/A01502053/2014 H3N2
A/swine/Iowa/A01410748/2014 H3N2

A/Indiana/21/2012 H3N2v
A/swine/Indiana/A00968373/2012 H3N2

A/Ohio/13/2012 H3N2v
A/Hawaii/03/2012 H3N2v

A/Ohio/77/2012 H3N2v
A/Ohio/86/2012 H3N2v

A/swine/Iowa/A01410633/2014 H3N2
A/swine/Minnesota/A01280462/2013 H3N2
A/Iowa/04/2013 Oct H3N2v

A/swine/South Dakota/A01480341/2014 H3N2
A/swine/Nebraska/A01491325/2014 H3N2

A/Indiana/09/2013 H3N2v
A/Indiana/10/2013 H3N2v
A/Ohio/05/2013 H3N2v
A/Indiana/19/2013 H3N2v
A/Illinois/03/2013 H3N2v

A/swine/Illinois/A01409611/2014 H3N2
A/swine/Illinois/A00843193/2014 H3N2

A/swine/Illinois/A01409717/2014 H3N2
A/swine/Illinois/A01409675/2014 H3N2
A/swine/Illinois/A01475266/2014 H3N2

A/swine/Iowa/A01945156/2015 A / H3N2
A/swine/North Carolina/A01797533/2015 A / H3N2
A/swine/Iowa/A01730108/2016 A / H3N2
A/swine/North Carolina/A01945800/2015 A / H3N2

A/swine/North Carolina/A01945244/2015 A / H3N2
A/swine/Iowa/A02025409/2015 A / H3N2

A/swine/Indiana/A01260983/2015 A / H3N2
A/swine/Indiana/A01812045/2015 A / H3N2
A/swine/Indiana/A01260967/2015 A / H3N2

A/Ontario/RV3236/2016 H3N2
A/swine/Illinois/A01411363/2014 H3N2

H3-IV(A)

H3-IV(B)

Seasonal

human-

like H3

A/swine/Iowa/A01727249/2015 * H3N2
A/swine/Minnesota/A01941510/2015 * H3N2

A/swine/Iowa/A01797426/2015 * H3N2
A/swine/Iowa/A01796498/2015 * H3N2
A/swine/Iowa/A01795441/2015 * A

A/swine/Minnesota/A01677935/2016 * H3N2
A/swine/Minnesota/A01677360/2016 * H3N2

A/swine/Minnesota/A01941094/2015 * H3N2
A/swine/Minnesota/A01676585/2016 * H3N2
A/swine/Iowa/A01733867/2016 * H3N2
A/swine/Iowa/A01775848/2016 * H3N2

A/swine/North_Carolina/A01728953/2016 * H3N2
A/swine/Iowa/A01729570/2016 * H3N2
A/swine/Illinois/A01795739/2015 * H3N2
A/swine/Iowa/A01775597/2016 * H3N2
A/swine/Iowa/A01895860/2016 * H3N2

A/swine/Iowa/A01847868/2015 * H3N2
A/swine/Iowa/A01728010/2015 * H3N2

A/Michigan/95/2016 * H3N2v_partial
A/swine/Missouri/A01847626/2015 * H3N2
A/swine/Missouri/A01795668/2015 * H3N2

A/Ohio/33/2016 * H3N2v_partial
16TOSU5240_HA

A/swine/Ohio/A01798226/2015 * H3N2
A/swine/Ohio/A01795737/2015 * H3N2
A/swine/Indiana/A01796207/2015 * H3N2

A/swine/Indiana/A01730580/2016 * H3N2
A/swine/Ohio/A01728296/2015 * H3N2
A/swine/Arkansas/A01797066/2015 * H3N2

A/swine/Missouri/A01770005/2015 * H3N2
A/swine/Missouri/A01798099/2015 * H3N2
A/swine/Missouri/A01822838/2015 * H3N2
A/swine/Minnesota/A01847237/2015 *H3N2

A/swine/Iowa/A01944136/2015 * H3N2
A/swine/Missouri/A01554556/2015 * H3N2

A/swine/Illinois/A01796457/2015 * H3N2
A/swine/Missouri/A01943095/2016 * H3N1

A/swine/Missouri/A01840170/2014_H3N2
A/swine/Missouri/A01840163/2014_H3N2
A/swine/Missouri/A01840324/2015 * H3N2
A/swine/Missouri/A02076058/2015 * H3N2

A/swine/Missouri/A01554320/2015 * A
A/swine/Iowa/A01944889/2015 * A
A/swine/Iowa/A02077646/2015 * H3N2

A/Ohio/29/2016 * H3N2v
A/Michigan/91/2016 * H3N2
16TOSU4783
A/Ohio/28/2016 * H3N2v
A/Michigan/93/2016 * H3N2v
16TOSU5081
A/Michigan/89/2016 * H3N2v
A/Michigan/90/2016 * H3N2v
16TOSU5097
A/Michigan/96/2016 * H3N2v
16SW4783
16TOSU4788
A01104095
A01104095 lung
A/Michigan/87/2016 * H3N2v
A/Michigan/83/2016 * H3N2v
A/Ohio/35/2016 * H3N2v
16SW4788
A/Ohio/32/2016 * H3N2v
A/Ohio/27/2016 * H3N2v
A/Michigan/82/2016 * H3N2v

A/swine/Indiana/A01202866/2011 H3N2
A/swine/Michigan/A01259034/2012 H3N2

A/turkey/Ontario/FAV-9/2011 H3N2
A/swine/Iowa/A01049750/2011 H3N2

A/swine/Nebraska/A01241171/2012 H3N2
A/swine/Iowa/A01202613/2011 H3N2

A/swine/Iowa/A01203197/2012 H3N2
A/swine/Iowa/A01203196/2012 H3N2

A/swine/Iowa/A01202889/2011 H3N2
A/swine/Iowa/A01203751/2012 H3N2

A/swine/Michigan/A01203498/2012 H3N2
A/swine/Illinois/A01201606/2011 H3N2

A/swine/Minnesota/A01432433/2013 H3N2
A/swine/Minnesota/A01501738/2014 H3N2

A/swine/Iowa/A01300195/2012 H3N2
A/Ohio/4319/2014 H3N2v
A/Ohio/02/2014 H3N2v

A/Minnesota/38/2015 H3N2v
A/swine/Iowa/A01822205/2015 H3N2
A/swine/Iowa/A02077555/2015 H3N2

A/swine/Arkansas/A01554688/2015 H3N2
A/swine/Illinois/A01554952/2015 H3N2

A/swine/Minnesota/A01327922/2012 H3N2
A/swine/Minnesota/18/2012 H3N2

A/Kansas/13/2009 H3N2v
A/swine/Illinois/02907/2009 H3N2

A/swine/Minnesota/02782/2009 H3N2
A/swine/Pennsylvania/A01076777/2010 H3N2

A/Pennsylvania/14/2010 H3N2v
A/swine/Minnesota/1300/2007 H3N2

A/swine/Iowa/01700/2007 H3N2
A/swine/Minnesota/00484/2005 H3N2

A/swine/Minnesota/5947/2007 H3N2
A/swine/Minnesota/01146/2006 H3N2

A/swine/Minnesota/00709/2005 H3N2
A/Indiana/08/2011 H3N2v

A/swine/Wyoming/A01444562/2013 H3N2
A/swine/Michigan/A01259000/2012 H3N2

A/Minnesota/11/2010 H3N2v
A/Wisconsin/12/2010 H3N2v

A/Minnesota/11/2010 X-203 H3N2v
A/Pennsylvania/40/2010 H3N2v

A/swine/Iowa/A01501048/2014 H3N2
A/swine/Iowa/A01410971/2014 H3N2
A/swine/Iowa/A01410752/2014 H3N2
A/swine/Iowa/A01410600/2014 H3N2
A/swine/Iowa/A01501525/2014 H3N2

A/Wisconsin/24/2014 H3N2v
A/swine/Iowa/A01410995/2014 H3N2
A/swine/North Carolina/A01410877/2014 H3N2
A/swine/Iowa/A01410847/2014 H3N2

A/New Jersey/53/2015 H3N2v
A/Michigan/94/2016 H3N2v
A/Michigan/84/2016 H3N2v

16TOSU5235 HA
A/swine/Illinois/A01411097/2014 H3N2

A/Michigan/39/2015 H3N2v

A/swine/Iowa/A01945156/2015 A / H3N2
A/swine/North Carolina/A01797533/2015 A / H3N2
A/swine/Iowa/A01730108/2016 A / H3N2
A/swine/North Carolina/A01945800/2015 A / H3N2

A/swine/North Carolina/A01945244/2015 A / H3N2
A/swine/Iowa/A02025409/2015 A / H3N2

A/swine/Indiana/A01260983/2015 A / H3N2
A/swine/Indiana/A01812045/2015 A / H3N2
A/swine/Indiana/A01260967/2015 A / H3N2

A/Ontario/RV3236/2016 H3N2
A/swine/Illinois/A01411363/2014 H3N2

H1v candidate 

vaccine virus

CDC reference 

viruses in blue

2016 H3N2v 

viruses



Antigenic properties of A(H3N2)v viruses

REFERENCE ANTIGENS H3N2 clade

MOS/9

9

Perth/

09 SWITZ IN/10 MN/11

MN/11 

X-203

child 

pool*

Adult 

pool*

A/Moscow/10/99 Seasonal 1280 10 <# 20 10 < < 160

A/Perth/16/2009 Seasonal 10 640 10 10 10 < 640 640

A/Switzerland/9715293/2013 Seasonal 10 10 640 20 10 < 640 1280

A/Indiana/10/2011 IV-A 10 < 10 2560 2560 1280 80 320

A/Minnesota/11/2010 IV-A 10 < 20 1280 2560 1280 80 640

A/Minnesota/11/2010 X-203 IV-A 10 80 < 320 640 2560 40 40

TEST ANTIGENS

A/Ohio/27/2016 human-like 20 80 40 160 40 < 160 1280

A/Ohio/28/2016 human-like 20 80 40 160 10 < 320 1280

A/Ohio/29/2016 human-like 20 40 40 160 10 < 320 1280

A/Ohio/32/2016 human-like 20 40 40 80 10 < 160 640

A/Michigan/83/2016 human-like 20 40 40 80 80 40 160 1280

A/Michigan/87/2016 human-like 20 80 40 320 160 160 160 2560

A/Michigan/90/2016 human-like 20 80 40 160 80 80 160 1280

A/Michigan/93/2016 human-like 10 20 10 80 10 < 160 640

A/Michigan/84/2016 IV-A 20 < 10 1280 1280 640 80 320

A/Michigan/94/2016 IV-A 20 10 10 1280 1280 640 80 320



Antigenic characterization

• Antigenic testing of the ‘human-like’ A(H3N2)v isolates from the USA revealed that 

ferret antisera generated against existing cluster IV-A wt and CVVs 

(A/Minnesota/11/2010 and A/Indiana/10/2011) poorly inhibited these viruses. 

• Heterologous HI titers of ferret antiserum generated against A/Perth/16/2009, the 

closest seasonal A(H3N2) vaccine virus based on amino acid relationship, were 

reduced by 8-fold or greater compared to the homologous virus titer. 

• 23 amino acid differences b/t Perth/16 

• Many found in antigenic sites

• Post-vaccine immune serum from children (0-3 yrs) reacted with the human-like 

A(H3N2)v viruses with titers ranging from 160-320, whereas HI titers of adult (19-49 

yrs) post-vaccine immune serum with these viruses were higher (640-2560) 



Status of A(H3N2)v candidate vaccine virus development 

Candidate vaccine viruses Type Institution
A/Minnesota/11/2010 (NYMC X-203) Conventional reassortant CDC 
A/Indiana/10/2011 (NYMC X-213) Conventional reassortant CDC 

Candidate vaccine viruses in preparation Type Institution
A/Ohio/28/2016-like Conventional reassortant NIBSC

and reverse genetics CDC 



Influenza A(H1N1)v and A(H1N2)v activity in 2016/2017

Country subtype Age Sex Location
Onset 

date
Outcome Exposure

Confirmed/ 

Reported

Isolate 

available

CDC ID/ 

Source
CDC HI test HA seq. Virus name

USA

H1N2v (alpha) 55 M MN
27-Mar-

2016
recovered

potential 

exposure to 

swine

Influenza 

Division, CDC

yes 3000478102 6/23/2016 CDC A/Minnesota/45/2016

H1N2v (delta 1) 64 M WI
1-Jun-

2016
recovered

exposure to 

swine
yes 3000414182 6/23/2016 CDC A/Wisconsin/71/2016

H1N2v (delta 1) 7 M MN
5-Apr 

2016
recovered

exposure to 

swine
yes 3000478188 9/20/2016 CDC A/Minnesota/70/2016

H1N2v (delta 1) 52 M IA
4-Nov-

2016
recovered

exposure to 

swine
yes 3000414195 1/19/17 CDC A/Iowa/32/2016

Netherlands
H1N1 (Eurasian 

avian-like)
9 ? ?

October 

2016
Recovered

exposure to 

swine
Erasmus Medical 

Center
Yes 3000687663 1/19/17 GISAID

A/Netherlands/3315/2016 

Switzerland
H1N1 (Eurasian 

avian-like)
23 M Zurich

20-Dec-

2016
recovered

exposure to 

swine

National Centre 

of Influenza in 

Switzerland

No N/A GISAID
A/Zurich/19495823/16

Italy
H1N1 (Eurasian 

avian-like)
40s M Pavia Oct-2016 recovered

exposure to 

swine

IZSLe, Brescia, 

Italy
? N/A GISAID A/Pavia/65/2016



Genome Comparisons of H1N1v and H1N2v Viruses 2009-2017

Classical Swine H1N1 – North American Lineage

Eurasian Swine Lineage

Avian – North American Lineage

Human Seasonal Lineage

Genes derived from H1N1 pdm09 virus

PB1

PA

HA

NP

NA

MP

NS

PB2

PB1

PA

HA

NP

NA

MP

NS

2009 Pandemic H1N1
A/Missouri/12/2012 

H1N1v - delta

PB2

PB1

PA

HA

NP

NA

MP

NS

PB2

A/Arkansas/14/2013  
A/Iowa/39/2015

A/Minnesota/46/2015
H1N1v - gamma

PB1

PA

HA

NP

NA

MP

NS

PB2

A/Minnesota/33/2014
A/Ohio/09/2015
H1N1v - gamma

A/Minnesota/45/2016
H1N2v - alpha

PB1

PA

HA

NP

NA

MP

NS

PB2

A/Parana/720/2015
H1N2v - delta

PB1

PA

HA

NP

NA

MP

NS

PB2

A/Wisconsin/71/2016
A/Minnesota/70/2016

A/Iowa/32/2016
H1N2v – delta 1

PB1

PA

HA

NP

NA

MP

NS

PB2
PB1

PA

HA

NP

NA

MP

NS

A/Netherlands/3315/2016
A/Pavia/65/2016

Eurasian avian-like H1N1v

PB2



0.025

A/swine/1931 H1N1
A/Alma Ata/1417/84 H1N1v

A/swine/Alberta/SD0042/2014 H1N2
A/swine/Iowa/A01675568/2016 * H1N2

A/swine/South Dakota/A01747624/2015 * H1N2
A/swine/Minnesota/A01394082/2013 H1N2
A/swine/Manitoba/D0341/2014 H1N2

A/swine/Iowa/A01796529/2015 * H1N2
A/swine/Manitoba/D0336/2014 H1N2

A/swine/Iowa/A01840670/2015 * H1N2
A/Minnesota/45/2016 * H1N2v

A/swine/Manitoba/D0345/2014 H1N2
A/swine/Iowa/A02077564/2015 * H1N2

A/swine/Iowa/A02076932/2015 * H1N2
A/swine/Manitoba/D0296/2013 H1N2

A/Thailand/271/2005 H1N1v
A/swine/Minnesota/5892 7/1979 H1N1
A/swine/Ontario/7/1981 H1N1

A/swine/Wisconsin/663/1980 H1N1
A/swine/Hong Kong/59/1977 H1N1
A/Wisconsin/263/1976 H1N1v
A/Wisconsin/301/1976 H1N1v

A/New Jersey/11/1976 H1N1v
A/swine/Tennessee/87/1977 H1N1

A/swine/Iowa/2/1987 H1N1
A/swine/St Hyacinthe/106/1991 H1

A/swine/Ontario/11112/04 H1N1
A/swine/Ontario/53518/03 H1N1

A/swine/Minnesota/02053/2008 H1N1
A/swine/Alberta/56626/03 H1N1

A/swine/Ontario/57561/03 H1N1
A/Philippines/344/2004 H1N2v

A/turkey/NC/19762/1988 H1N1
A/Swine/Indiana/1726/1988 H1N1
A/Wisconsin/4755/1994 H1N1v

A/Ohio/3559/1988 H1N1v
A/swine/Iowa/1/1985 H1N1

A/Maryland/12/1991 H1N1v
A/Nebraska/01/1992 H1N1v

A/swine/Indiana/00427/2004 H1N2
A/swine/Indiana/240218/2010 H1N2

A/Iowa/CEID23/2005 H1N1v
A/swine/Minnesota/SG1138/2002 H1N1
A/swine/Iowa/H03UWF2/2003 H1N1

A/swine/Minnesota/001200/2006 H1N1
A/Iowa/05/2007 H1N1v

A/South Dakota/03/2008 H1N1
A/swine/Minnesota/001581/2007 H1N1
A/Iowa/01/2006 H1N1v

A/Texas/14/2008 H1N1v
A/Minnesota/10/2009 H1N1v

A/Minnesota/03/2008 H1N1v
A/swine/Nebraska/A01399492/2013 H1N1

A/swine/Oklahoma/A01410195/2014 H1N1
A/swine/Minnesota/02475/2008 H1N1

A/swine/Missouri/A01049487/2011 H1N1
A/swine/Minnesota/A01201429/2011 H1N2

A/swine/Illinois/SG1141/2003 H1N1
A/California/07/2009 H1N1pdm

A/swine/Korea/CY01-06/2012 H1N1
A/swine/Brazil/G3P1/2013 H1N1

A/swine/Texas/A01104004/2011 H1N1
A/Bangladesh/2021/2012 H1N1v

A/swine/Nebraska/A01509523/2014 H1N1
A/swine/Kansas/A01377310/2014 H1N1

A/swine/Togo/ONA32/2013 H1N1
A/swine/Taiwan/NPUST0005/2013 H1N2

A/swine/Japan/KU-YG5/2013 H1N1
A/swine/Taiwan/NPUST0002/2013 H1N1

A/swine/Italy/153511-11/2013 H1N1
A/swine/Iowa/A01410990/2014 H1N1

A/swine/Minnesota/1192/2001 H1N2
A/Wisconsin/87/2005 H1N1v

A/swine/North Carolina/A01840545/2015 * H1N1
A/Ohio/09/2015 * H1N1v

A/swine/North Carolina/A01409950/2014 H1N1
A/swine/North Carolina/A01432882/2013 H1N1

A/swine/South Dakota/A01480750/2014 H1N1
A/swine/Illinois/A01462632/2015 * H1N2

A/Ohio/02/2007 H1N1v
A/Illinois/09/2007 H1N1
A/Ohio/01/2007 H1N1v

A/swine/Ohio/02026/2008 H1N1
A/swine/Kansas/77778/2007 H1N1
A/Iowa/02/2009 H1N1v

A/swine/Minnesota/A01049218/2010 H1N1
A/swine/Oklahoma/A01410541/2014 H1N1

A/swine/Oklahoma/A01555399/2015 * H1N1
A/swine/North Carolina/A01409181/2013 H1N1

A/swine/North Carolina/A01476810/2014 H1N1
A/swine/North Carolina/A01840320/2015 * H1N1

A/Wisconsin/28/2011 H1N1v
A/swine/Minnesota/A01442408/2012 H1N1

A/swine/Iowa/A01049773/2011 H1N1
A/swine/Indiana/A01203320/2012 H1N1
A/swine/Iowa/A01202033/2011 H1N1

A/Missouri/12/2012 H1N1v
A/swine/Indiana/A01260402/2013 H1N1

A/Iowa/39/2015 * H1N1v
A/swine/Iowa/A01489009/2015 * H1N1

A/swine/South Dakota/A01469598/2015 * H1N1
A/Minnesota/46/2015 * H1N1v
A/swine/Iowa/A01555526/2015 * H1N1

A/swine/Minnesota/A01567678/2015 * H1N1
A/swine/Minnesota/A01480795/2014 H1N1
A/swine/Ohio/A01476448/2014 H1N1

A/Arkansas/14/2013 H1N1v
A/swine/Illinois/A01476407/2014 H1N1

A/swine/Iowa/A01432785/2013 H1N1
A/Minnesota/33/2014 Nov H1N1v
A/swine/Texas/A01410177/2014 H1N1

A/swine/Mississippi/A01432467/2013 H1N1
A/swine/Minnesota/A01350905/2013 H1N1

A/South Carolina/1/1918 H1N1
A/Wilson-Smith/1933 H1N1

A/Fort Worth/1950 H1N1
A/Singapore/6/1986 H1N1
A/Taiwan/01/1986 H1N1

A/Texas/36/91 H1N1
A/New York/653/1996 H1N1

A/Bayern/7/95 H1N1
A/Beijing/262/95 H1N1

A/USSR/90/1977 H1N1
A/Brazil/11/1978 H1N1

A/Chile/1/1983 H1N1
A/New York/294/2003 A / H1N2

A/Michigan/3/2003 H1N2
A/New York/296/2003 H1N2

A/swine/Ontario/52156/03 H1N2
A/swine/Ontario/55383/04 H1N2

A/Memphis/8/2003 A / H1N2
A/New York/26/2002 A

A/New York/417/2002 A / H1N2
A/New York/481/2003 A / H1N2

A/Egypt/21181/2001 H1N2
A/New Caledonia/20/1999 H1N1

A/swine/Zhejiang/01/2008 H1N2
A/Canterbury/64/2001 H1N1

A/Massachusetts/01/2007 H1N1
A/Solomon Islands/3/2006 H1N1
A/Solomon Islands/03/2006

A/swine/Binh Doung/02 16/2010 H1N2
A/Norway/168/2008 H1N1

A/South Dakota/06/2007 H1N1
A/Brisbane/59/2007 H1N1
A/Saskatchewan/5131/2009 H1N1
A/SW/SK/11-35/2009 H1N1

A/swine/North Carolina/226124/2010 H1N2
A/swine/North Carolina/1035/2011 H1N2

A/swine/Minnesota/07002083/2007 H1N1
A/swine/Iowa/A01202809/2011 H1N2
A/swine/South Dakota/152B/2009 H1N2

A/Michigan/09/2007 H1N2
A/sw/Michigan/01/2007 H1

A/Nagasaki/07N005/2008 H1N1
A/swine/Brazil/232-11-13/2011 A / H1N2
A/swine/Brazil/185-11-7/2011 A / H1N2

A/swine/Brazil/G2P1/2013 H1N2
A/Parana/720/2015 * H1N2

A/swine/England/00003/2009 A / H1N2
A/wild boar/Brazil/214-11-13D/2011 A / H1N2
A/swine/Brazil/31 11 1/2011 A / H1N2

A/Minnesota/12/2012 Aug H1N2v
A/swine/Minnesota/A01301731/2012 Aug H1N2

A/swine/Iowa/A01203001/2011 H1N2
A/swine/Indiana/A01202631/2011 H1N2

A/Minnesota/19/2011 H1N2
A/swine/Indiana/A01203541/2012 May H1N2

A/swine/Ohio/A01116888/2011 H1N2
A/swine/Texas/050625/2008 H1N2

A/swine/Minnesota/A01202454/2011 H1N2
A/swine/Iowa/A01203194/2012 Jan H1N2

A/swine/Iowa/A01203538/2012 May H1N2
A/swine/Minnesota/SG1133/2008 H1N2

A/swine/Iowa/A01202612/2011 H1N2

alpha

beta

pdm09

gamma

delta 
lineage 
(human 

seasonal)  
swine 

viruses

delta 1

delta-
like

A/swine/Minnesota/A01941555/2015 * A / H1N2
A/Minnesota/70/2016 * H1N2v

A/swine/Minnesota/A01482977/2014 A / H1N2
A/swine/Arkansas/A02035008/2015 * A / H1N2
A/swine/Oklahoma/A01841014/2015 * A / H1N2
A/swine/Illinois/A01820414/2015 * A / H1N2

A/swine/Indiana/A02077077/2015 * A / H1N2
A/swine/Arkansas/A01841266/2015 * A / H1N2
A/swine/Oklahoma/A02076821/2015 * A / H1N2

A/Wisconsin/71/2016 * H1N2v
A/swine/Minnesota/A01941141/2015 * H1N2

A/South Carolina/1/1918 H1N1
A/Wilson-Smith/1933 H1N1

A/Fort Worth/1950 H1N1
A/Singapore/6/1986 H1N1
A/Taiwan/01/1986 H1N1

A/Texas/36/91 H1N1
A/New York/653/1996 H1N1

A/Bayern/7/95 H1N1
A/Beijing/262/95 H1N1

A/USSR/90/1977 H1N1
A/Brazil/11/1978 H1N1

A/Chile/1/1983 H1N1
A/New York/294/2003 A / H1N2

A/Michigan/3/2003 H1N2
A/New York/296/2003 H1N2

A/swine/Ontario/52156/03 H1N2
A/swine/Ontario/55383/04 H1N2

A/Memphis/8/2003 A / H1N2
A/New York/26/2002 A

A/New York/417/2002 A / H1N2
A/New York/481/2003 A / H1N2

A/Egypt/21181/2001 H1N2
A/New Caledonia/20/1999 H1N1
A/swine/Zhejiang/01/2008 H1N2

A/Canterbury/64/2001 H1N1
A/Massachusetts/01/2007 H1N1

A/Solomon Islands/3/2006 H1N1
A/Solomon Islands/03/2006

A/swine/Binh Doung/02 16/2010 H1N2
A/Norway/168/2008 H1N1
A/South Dakota/06/2007 H1N1
A/Brisbane/59/2007 H1N1
A/Saskatchewan/5131/2009 H1N1
A/SW/SK/11-35/2009 H1N1

A/swine/North Carolina/226124/2010 H1N2
A/swine/North Carolina/1035/2011 H1N2

A/swine/Minnesota/07002083/2007 H1N1
A/swine/Iowa/A01202809/2011 H1N2
A/swine/South Dakota/152B/2009 H1N2

A/Michigan/09/2007 H1N2
A/sw/Michigan/01/2007 H1

A/Nagasaki/07N005/2008 H1N1
A/swine/Brazil/232-11-13/2011 A / H1N2
A/swine/Brazil/185-11-7/2011 A / H1N2

A/swine/Brazil/G2P1/2013 H1N2
A/Parana/720/2015 * H1N2

A/swine/England/00003/2009 A / H1N2
A/wild boar/Brazil/214-11-13D/2011 A / H1N2
A/swine/Brazil/31 11 1/2011 A / H1N2

A/Minnesota/12/2012 Aug H1N2v
A/swine/Minnesota/A01301731/2012 Aug H1N2

A/swine/Iowa/A01203001/2011 H1N2
A/swine/Indiana/A01202631/2011 H1N2

A/Minnesota/19/2011 H1N2
A/swine/Indiana/A01203541/2012 May H1N2

A/swine/Ohio/A01116888/2011 H1N2
A/swine/Texas/050625/2008 H1N2

A/swine/Minnesota/A01202454/2011 H1N2
A/swine/Iowa/A01203194/2012 Jan H1N2
A/swine/Iowa/A01203538/2012 May H1N2

A/swine/Minnesota/SG1133/2008 H1N2
A/swine/Iowa/A01202612/2011 H1N2

delta lineage 
(human 

seasonal)  
swine viruses

delta 1

delta-like

A/swine/Minnesota/A01941555/2015 * A / H1N2
A/Minnesota/70/2016 * H1N2v

A/swine/Minnesota/A01482977/2014 A / H1N2
A/swine/Arkansas/A02035008/2015 * A / H1N2
A/swine/Oklahoma/A01841014/2015 * A / H1N2
A/swine/Illinois/A01820414/2015 * A / H1N2

A/swine/Indiana/A02077077/2015 * A / H1N2
A/swine/Arkansas/A01841266/2015 * A / H1N2
A/swine/Oklahoma/A02076821/2015 * A / H1N2

A/Wisconsin/71/2016 * H1N2v
A/swine/Minnesota/A01941141/2015 * H1N2

A/swine/Alberta/SD0042/2014 H1N2
A/swine/Iowa/A01675568/2016 * H1N2

A/swine/South Dakota/A01747624/2015 * H1N2
A/swine/Minnesota/A01394082/2013 H1N2
A/swine/Manitoba/D0341/2014 H1N2

A/swine/Iowa/A01796529/2015 * H1N2
A/swine/Manitoba/D0336/2014 H1N2
A/swine/Iowa/A01840670/2015 * H1N2
A/Minnesota/45/2016 * H1N2v

A/swine/Manitoba/D0345/2014 H1N2
A/swine/Iowa/A02077564/2015 * H1N2
A/swine/Iowa/A02076932/2015 * H1N2
A/swine/Manitoba/D0296/2013 H1N2

alpha

A/Iowa/32/2016 H1N2v

A/Iowa/32/2016 H1N2v

H1v candidate vaccine 
virus

CDC reference viruses in 
blue

2016 H1N2v viruses

Underlines indicate 
human seasonal vaccine

Viruses collected in 
2015/2016 (*)

Influenza A Variant
(H1)v HA, 2016



Antigenic properties of A(H1N2)v viruses
HEMAGGLUTINATION INHIBITION REACTIONS OF INFLUENZA A(H1)v

NEW

seasonal H1N1 pdm09 beta gamma

2009-165 2014-073 2009-172 2014-074 2015-119 2007-072 2012-033 2013-001 2016-021 2016-009 2015-160 2016-063 2015/2016

STRAIN DESIGNATION Lineage Bris/59 CA/7 X-179 BA/2021 St.P/15 IA/1 WI/28 MO/12 OH/09 RG48A MN/33 IA/39 HUMAN*

1 A/Brisbane/59/2007 seasonal H1N1 2560 10 <10 <10 10 <10 <10 <10 <10 <10 20 10 320

2 A/California/7/2009 pdmH1 <10 5120 1280 320 320 2560 80 40 80 <10 1280 160 640

3 A/California/7/09  X-179 pdmH1 <10 640 640 640 320 640 <10 20 1280 80 640 640 2560

4 A/Bangladesh/2021/2012 pdmH1 (6A) <10 640 320 1280 160 320 <10 20 160 10 160 320 640

5 A/St Petersburg/61/15 pdmH1 (6B) <10 640 320 640 1280 160 <10 <10 40 <10 320 80 160

6 A/Iowa/1/2006 H1N1v (beta) 10 1280 160 320 10 320 <10 <10 5120 640 640 640 640

7 A/Wisconsin/28/2011 H1N1v (gamma) 10 5120 5120 640 640 5120 640 640 1280 160 5120 5120 1280

8 A/Missouri/12/2012 H1N1v (gamma) 10 5120 5120 5120 1280 5120 5120 5120 5120 1280 5120 5120 5120

9 A/Ohio/9/2015 (155E) H1N1v (gamma) <10 <10 <10 <10 <10 <10 <10 <10 2560 1280 160 320 80

10 A/Ohio/9/2015 CVV RG48A H1N1v (gamma) 10 20 10 80 40 80 <10 10 5120 5120 2560 2560 320

11 A/Minnesota/33/2014 H1N1v (gamma) <10 5120 2560 640 640 2560 640 320 640 320 5120 1280 640

12 A/Iowa/39/2015 H1N1v (gamma) <10 320 160 320 160 640 10 10 2560 320 5120 5120 1280

TEST ANTIGENS

13 A/Minnesota/45/2016 H1N2v (alpha) 10 10 10 20 <10 <10 <10 <10 <10 <10 <10 <10 40

14 A/Minnesota/19/2011 H1N2v (delta) 160 <10 <10 <10 <10 <10 <10 <10 10 <10 <10 <10 20

15 A/Wisconsin/71/2016 H1N2v (delta) 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 40

* 2015-2016 post-vaccine immune serum pool from adult (19-49 yrs) vaccinees



Eurasian avian-like H1N1



Haemagglutination inhibition assays of influenza A(H1) variant viruses 

REFERENCE ANTIGENS Lineage CA/ 7 X-179

RG 

48A Br/59

WI/ 

71

sw/ 

HK sw/Bg

Hu / 

42443

CNIC 

1601

pooled 

human 

sera

A/California/7/2009 pdm09 2560 1280 10 < # < 1280 640 1280 1280 160

A/California/7/2009  X-179 pdm09 320 160 20 < < < 20 < < 80

A/Ohio/9/2015 RG48A classical γ < < 1280 < < 40 160 20 < 20

A/Brisbane/59/2007 pre-2009 H1N1 < < 10 640 10 < < < < 80

A/Wisconsin/71/2016 H1N2v δ < < < < 5120 < < < < 10

A/swine/HK/201/2010 EA† avian 1280 640 10 < < 2560 640 1280 2560 20

A/swine/Belgium/1/98 EA avian 1280 640 20 < < 640 2560 320 640 40

A/Hunan/42443/2015 EA avian 1280 320 < < < 1280 640 1280 1280 40

A/Hunan/42443/2015 CNIC 1601 EA avian 640 320 < < < 1280 640 640 1280 <

TEST ANTIGENS

A/Iowa/32/2016 H1N2v δ < < < < 1280 < < < < 10

A/Netherlands/3315/2016 EA avian 10 < 10 < < 160 160 160 10 40

# represents a haemagglutination inhibition titre of <10; † Eurasian avian



Status of A(H1N1)v candidate vaccine virus development 

Candidate vaccine viruses Type Institution
A/Ohio/9/2015 (IDCDC-RG48A) Reverse genetics CDC 
A/Hunan/42443/2015 (CNIC-1601) Conventional reassortant CCDC & NIBSC 

Candidate vaccine viruses in preparation Type Institution 
A/Iowa/32/2016 – A(H1N2)v δ lineage RG CDC
A/Netherlands/3315/2016 – EA avian-like             RG & Conventional NIBSC 
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