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Study Type Efficacy 
Pertaining to  Swine Influenza Virus, H1N1 
Study Purpose Demonstrate efficacy against swine influenza virus, H1N1, 12-weeks after 

2nd vaccination to establish the duration of immunity. 
Product 
Administration  

Two doses, administered intramuscularly, three weeks apart.   
NA1 (A/swine/IA/A01410307/2014 (H1N1)) – NA6 
(A/swine/MN/A01483170/2014 (H1N1)) 
NA4 (A/swine/MI/A02077465/2015 (H1N2)) – NA2 
(A/swine/IL/A01475495/2014 (H1N2)) 

Study Animals  Commercial pigs, three days of age, 32 vaccinates and 30 controls (placebo 
vaccinated). 

Challenge 
Description  

All pigs were challenged 12 weeks post second vaccination with swine 
influenza strain A/swine/Indiana/A02429505/2019 (H1N1). 

Interval 
observed after 
challenge 

Lung lesion scores were assessed 5 days post challenge on a subgroup of 20 
vaccinates and 18 controls.   

Results  
 
 
 
 
 
Five number summary for lung lesion scores*: 
Group Number Minimum  Q1 Median Q3 Maximum 
Vaccinate 20 0.3  0.7 1.2 2.8 6.9 
Placebo 18 3.8  6.0 8.9 13.1 24.7 
 
*Lesion scores were calculated as the percentage of total lung area 
 
 
 
 
 
Raw data are shown below. 

 
USDA 
Approval Date 

June 10, 2020 
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Table 1:  Lung Lesion Scoring (LLS) by 1st Scorer 
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Table 2:  Lung Lesion Scoring (LLS) by 2nd Scorer 
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Study Type Efficacy 
Pertaining to  Swine Influenza Virus, H1N1 
Study Purpose Demonstrate efficacy against swine influenza virus, H1N1 
Product 
Administration  

Two doses, administered intramuscularly, three weeks apart.   
NA1 (A/swine/IA/A01410307/2014 (H1N1)) – NA6 
(A/swine/MN/A01483170/2014 (H1N1)) 
NA4 (A/swine/MI/A02077465/2015 (H1N2)) – NA2 
(A/swine/IL/A01475495/2014 (H1N2)) 

Study Animals  Commercial pigs, three days of age, 32 vaccinates and 32 controls (placebo 
vaccinated). 

Challenge 
Description  

All pigs were challenged 35 days post second vaccination with swine 
influenza strain A/swine/MN/A01483170/2014 (H1N1). 

Interval 
observed after 
challenge 

Lung lesion scores were assessed 5 days post challenge on a subgroup of 20 
vaccinates and 20 controls.   

Results  
 
 
Five number summary for lung lesion scores*: 
Group Number Minimum  Q1 Median Q3 Maximum 
Vaccinate 20 0.5  0.9 1.4 2.6 5.5 
Placebo 20 0.9  6.2 10.1 13.5 20.4 
*Lesion scores were calculated as the percentage of total lung area 
 
  
 
 
Raw data are shown below. 

 
USDA 
Approval Date 

June 5, 2020 

 
 
 
 
 
 
 
 
 
 
 
 
 

165A                   19A5.R8 Page 5 of 18



 
 
Table 1:  Lung Lesion Scoring (LLS) by 1st Scorer 
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Table 2:  Lung Lesion Scoring (LLS) by 2nd Scorer 
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Study Type Efficacy 
Pertaining to  Swine Influenza Virus, H1N2 
Study Purpose Demonstrate efficacy against swine influenza virus, H1N2 
Product 
Administration  

Two doses, administered intramuscularly, three weeks apart.   
NA1 (A/swine/IA/A01410307/2014 (H1N1)) – NA6 
(A/swine/MN/A01483170/2014 (H1N1)) 
NA4 (A/swine/MI/A02077465/2015 (H1N2)) – NA2 
(A/swine/IL/A01475495/2014 (H1N2)) 

Study Animals  Commercial pigs, three days of age at 1st vaccination; 32 vaccinates and 32 
controls (placebo vaccinated). 

Challenge 
Description  

All pigs were challenged 38 days post second vaccination with swine 
influenza strain A/swine/Illinois/A01475495/2014 (H1N2) 

Interval 
observed after 
challenge 

Lung lesion scores were assessed 5 days post challenge on a subgroup of 20 
vaccinates and 20 controls.   

Results  
 
 
 
Five number summary for lung lesion scores*: 
Group Number Minimum  Q1 Median Q3 Maximum 
Vaccinate 20 0.5  0.7 1.2 3.1 6.9 
Placebo 20 5  9.1 11.8 22.1 37.3 
 
*Lesion scores were calculated as the percentage of total lung area 
 
 
 
 
Raw data are shown below. 
 

USDA 
Approval Date 

August 12, 2020 
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Table 1:  Lung Lesion Scoring (LLS) by 1st Scorer 
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Table 2:  Lung Lesion Scoring (LLS) by 2nd Scorer 
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Study Type Efficacy 
Pertaining to  Swine Influenza Virus, H1N2 
Study Purpose Demonstrate efficacy against swine influenza virus, H1N2 
Product 
Administration  

Two doses, administered intramuscularly, three weeks apart.   
NA1 (A/swine/IA/A01410307/2014 (H1N1)) – NA6 
(A/swine/MN/A01483170/2014 (H1N1)) 
NA4 (A/swine/MI/A02077465/2015 (H1N2)) – NA2 
(A/swine/IL/A01475495/2014 (H1N2)) 

Study Animals  Commercial pigs, three days of age at 1st vaccination; 31 vaccinates and 32 
controls (placebo vaccinated). 

Challenge 
Description  

All pigs were challenged 34 days post second vaccination with swine 
influenza strain A/swine/Oklahoma/A01409770/2014 (H1N2, N21998 clade) 

Interval 
observed after 
challenge 

Lung lesion scores were assessed 5 days post challenge on a subgroup of 20 
vaccinates and 20 controls.   

Results  
 
 
Five number summary for lung lesion scores*: 
Group Number Minimum  Q1 Median Q3 Maximum 
Vaccinate 20 0.1  0.3 0.6 1.2 6.9 
Placebo 20 1.9  4.3 7.2 9.8 17.2 
 
*Lesion scores were calculated as the percentage of total lung area 
 
 
Raw data are shown below. 
 

USDA 
Approval Date 

February 16, 2021 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

165A                   19A5.R8 Page 11 of 18



Table 1:  Lung Lesion Scoring (LLS) by 1st Scorer 
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Table 2:  Lung Lesion Scoring (LLS) by 2nd Scorer 
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Study Type Efficacy 
Pertaining to  Swine Influenza Virus, H3N2 
Study Purpose Demonstrate efficacy against swine influenza virus, H3N2 
Product 
Administration  

Two doses, administered intramuscularly, three weeks apart.   
NA1 (A/swine/IA/A01410307/2014 (H1N1)) – NA6 
(A/swine/MN/A01483170/2014 (H1N1)) 
NA4 (A/swine/MI/A02077465/2015 (H1N2)) – NA2 
(A/swine/IL/A01475495/2014 (H1N2)) 

Study Animals  Commercial pigs, three days of age at 1st vaccination; 32 vaccinates and 32 
controls (placebo vaccinated). 

Challenge 
Description  

All pigs were challenged 34 days post second vaccination with swine 
influenza strain A/swine/Missouri/A01840724/2015 (H3N2, N22002 clade) 

Interval 
observed after 
challenge 

Lung lesion scores were assessed 5 days post challenge on a subgroup of 20 
vaccinates and 20 controls.   

Results  
 
 
 
Five number summary for lung lesion scores*: 
Group Number Minimum  Q1 Median Q3 Maximum 
Vaccinate 20 0.7  1.4 2.3 3.5 9.2 
Placebo 20 4  5.7 10.5 13.7 21.2 
 
*Lesion scores were calculated as the percentage of total lung area 
 
 
Raw data are shown below. 
 

USDA 
Approval Date 

September 24, 2020 
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Table 1:  Lung Lesion Scoring (LLS) by 1st Scorer 
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Table 2:  Lung Lesion Scoring (LLS) by 2nd Scorer 
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Study Type Safety 
Pertaining 
to  

All 

Study 
Purpose 

Demonstrate safety of product under typical use conditions. 

Product 
Administra
tion  

2 doses administered intramuscularly (IM) 3 weeks apart. 

Study 
Animals  

748 pigs, 3-5 days of age, distributed among 3 study sites. 

Challenge 
Description  

Not applicable 

Interval 
observed 
after 
challenge 

Animals were observed for systemic and/or local injection site reactions, and 
various adverse events (AEs) per VeDDRA guidance for 21 days after each 
vaccination, or until resolution. 

Results 
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USDA 
Approval 
Date 

December 13, 2021 
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