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Introduction
Data from field surveillance at the University 
of Minnesota Veterinary Diagnostic Labora-
tory indicate variability in the hemagglutinin 
(HA) gene sequence among contemporary 
gamma cluster H1 swine influenza viruses
(SIV).1 This study evaluated efficacy in pigs 
vaccinated with the updated tetravalent 
formulation of a Swine Influenza Vaccine, 
H1N1, H1N2, & H3N2, Killed Virus (FluSure 
XP) and challenged with a contemporary 
gamma cluster H1N1 virus that is 91.8% 
similar to the gamma H1N1 vaccine virus in 
FluSure XP, based on HA sequence 
similarity.1, 2

Materials and Methods
Three-to-four week-old SIV-negative pigs,
allocated into treatments using a generalized 
randomized block design, were vaccinated on
Days 0 and 14 (Table 1).

Table 1
Group No. Pigs Treatment
NTXa 6 None
T01 18 Amphigen Placebo
T02 18 FluSure XP

aNTX challenge controls, necropsied on Day 28

Pigs were challenged on Day 29 with a gamma 
cluster H1N1 virus that was isolated in 2010 
from a farm in Ohio and pigs were necropsied 
on Day 34. Variables analyzed (SAS/STAT 
Version 9.2) included macroscopic lung 
lesions (% involvement) at necropsy, hemag-
glutination inhibition (HI) antibody titers, 
virus isolation from bronchial alveolar lavage 
(BAL) fluids and clinical observations. The 
level of significance was set at 0.05%. The 
animal phase of this study was conducted 
according to the guidelines of Pfizer Animal 
Health’s Institutional Animal Care and Use 
Committee.

Results
Compared to T01 placebo controls (Table 2)
the T02 vaccinates had significantly lower 

percent lung lesions at necropsy (P≤0.0001).
Virus was isolated from 61.1% of BAL fluid 
samples from the T01 pigs, but from none of 
the pigs in T02, and there were significant 
reductions in the number of positive pigs
(P≤0.0001) and in the least squares mean viral 
titers (P=0.0002) for the vaccinated pigs.
Compared to the placebo controls, the 
vaccinated pigs responded with significantly 
higher HI antibody titers to the vaccine viruses
(P≤0.05), but with the exception of one T02 
pig, the pre-challenge HI titers to the Ohio 
challenge virus were <40 (data not shown).
However, on Day 34, at necropsy, the HI titers 
to the Ohio challenge virus were significantly 
higher (P≤0.05) in vaccinates (GMT=74.1) 
compared to placebo (GMT=6.8), suggesting 
that the pigs were primed to the heterologous 
challenge virus by the vaccine.

Table 2
Group % Lung Lesions

(Back Transformed LS Mean ± SE) 
NTX 0.1 ± 0.14a

T01 23.3 ± 2.47
T02 4.0  ± 1.14

aFor NTX, mean ± standard deviation

Conclusions
Under the conditions of this study, FluSure XP
helped to protect from lung lesions, virus 
isolation from BAL fluids and clinical signs of 
respiratory disease (data not shown) in pigs 
experimentally challenged with a contem-
porary gamma cluster H1N1 SIV. Although 
HI cross-reactivity is a predictor of vaccine 
efficacy, these data are consistent with other 
reports where SIV vaccine protection was 
demonstrated without HI cross-reactivity to a 
heterologous SIV virus.3
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