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The majority of H1N1 swine influenza viruses 
(SIV) in the United States belong to three 
genetic groups based on sequencing of the 
hemagglutinin (HA) gene: 

• Classical H1N1 (cH1N1) 
• H1N2-like H1N1 
• Reassortant/variant H1N1 (rH1N1) 

H1N2-like and rH1N1 viruses are reassortant 
viruses that differ antigenically and genetically 
from each other and from the cH1N1 group. 
Sequencing of H1N1 field isolates obtained in 
2001–2005 indicates a prevalence of 51% 
H1N2-like, 42% rH1N1 and 7% cH1N1 (Marie 
Gramer, University of Minnesota Veterinary 
Diagnostic Laboratory) Pfizer Animal Health’s 
FluSure line of SIV vaccines contain an H1N1 
virus belonging to the H1N2-like genotype. In 
this study, the ability of FluSure to protect swine 
challenged with heterologous H1N2-like and 
rH1N1 viruses was evaluated. 
 
Materials and Methods 
SIV seronegative weaned piglets (n = 110) were 
allocated to one of five treatment groups and 
two challenge groups, blocking on sow of origin 
(Table 1). Pigs were vaccinated at approximately 
3 and 5 wks of age with vaccines formulated to 
contain a minimum immunizing dose of H1N1 
and H3N2 antigen and a typical release dose of 
Mycoplasma hyopneumoniae  (M. hyo) antigen. 
 
Table 1: Vaccine groups 
Group Vaccine* 
T01 M. hyopneumoniae bacterin 
T02 Lyo SIV reconstituted with M. hyo 
T03 RTU SIV + M. hyo 
T04 Lyo SIV reconstituted with Amphigen 
T05 RTU SIV 
*SIV at minimum level H1N1 and H3N2. 
 
Pigs were challenged intratracheally with either 
an H1N2-like virus (MN01; 98.0% identity to 
FluSure) or an rH1N1 virus (NADC11; 92.7% 
identity to FluSure). Clinical signs and nasal 
swabs were taken daily for 5 days post-challenge 

(PI). On Day 5PI, the lungs were scored for 
gross lesions and bronchial alveolar lavage 
(BAL) fluids taken for virus isolation. Data were 
analyzed with a mixed model or categorical 
procedure (SAS/STAT, Release 6.12). This 
study was conducted within the guidelines of 
Pfizer Animal Health’s IACUC. 
 
Results and Discussion 
For both the H1N2-like and rH1N1 challenge 
viruses, all SIV vaccine treatment groups (T02, 
T03, T04, T05, compared to the T01 control) 
showed a significant reduction in: 

• The frequency of animals with at least 
one clinical sign on Days 1-5 PI 

• The mean number of days animals shed 
virus in nasal swabs on Days 1-5 PI 

• The number of animals positive for 
virus in BAL samples at necropsy 

The least square mean percent lung damage in 
the control T01 groups was 33.04% for MN01 
and 28.65% for NADC11, reflecting the high 
level of virulence of both challenge strains. The 
percent reduction in lung damage in the SIV 
vaccine groups is summarized in Table 2. 
 
Table 2: Percent reduction in lung damage. 

Challenge Virus  
Group MN01 NADC11 
T01 ---- ---- 
T02 93.4 70.8 
T03 83.1 76.8 
T04 90.1 80.5 
T05 93.9 41.4 
 
These data, along with previous reports of 
challenges with rH1N1 and cH1N1 viruses (1,2) 
demonstrate efficacy of FluSure against viruses 
representing the predominant H1N1 genotypes 
co-circulating in the US swine population. 
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