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Summary

An outbreak of respiratory disease in
suckling piglets started in December 2010
in a 1200-sow farrow-to-wean facility.
Swine influenza virus HIN2 was isolated
from nasal swabs of affected piglets and
determined to be the cause of the respira-
tory disease. After 2 months of continuous
respiratory disease in the suckling-piglet
and nursery populations, a change in the
influenza vaccination strategy was adopted.
Administration of swine influenza autog-
enous vaccine at 85 to 91 days of gestation

was discontinued, and mass vaccination of
the breeding herd was performed with two
doses of a commercial multivalent vaccine.
Prevalence of virus shedding was monitored
by real-time reverse transcriptase polymerase
chain reaction assay in nasal swabs and

oral fluids from sows and suckling piglets
before and after mass vaccination. After
vaccination, there was a signiﬁcant increase
(P <.001) in hemagglutination inhibition
serum-antibody titers in breeding females.
Prevalence of shedding in sows and suckling
piglets decreased through the 13 weeks of

monitoring until no influenza-positive sam-
ples were detected in suckling and recently
weaned pigs. This case report provides
insights into a potential control strategy for
swine influenza in breeding herds through
mass vaccination.
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Resumen - Observaciones con respecto
ala excrecion del virus de influenza A en
una granja de hembras después de la vacu-
nacion en masa

En Diciembre del 2010 inicié un brote de
enfermedad respiratoria en los lechones de la
maternidad en una granja de 1200 hembras
(nacimiento y destete). Se aislé el virus
HIN2 de influenza porcina en muestras de
hisopos nasales de lechones afectados y se
determiné como la causa de la enfermedad
respiratoria. Después de 2 meses de enfer-
medad respiratoria continua en la poblacién
de lechones de maternidad y destete, se
adopté un cambid en la estrategia de vacu-
nacién contra influenza. Se descontinué

la administracién de una vacuna autégena
de influenza porcina los dias 85291 de
gestacion, y se realizé la vacunacién general
del hato de crfa con dos dosis de una vacuna
comercial multivalente. Antes y después

de la vacunacién en masa, se monitored la
prevalencia de la excrecién de virus mediante
la prueba de reaccién en cadena de la polim-
erasa de transcriptasa reversa en tiempo real
en muestras nasales y fluidos orales de las
hembras y lechones en lactancia. Después

de la vacunacidn, en las hembras, hubo un
incremento significativo (P < .001) de los
titulos de anticuerpos séricos detectados
mediante la prueba de la inhibicién de la
hemaglutinacion. La prevalencia de la excre-
cion en hembras y lechones de lactancia se
redujo alo largo de las 13 semanas de moni-
toreo hasta que se no detectaron muestras
positivas a influenza en lechones lactantes y
recién destetados. Este reporte de caso ofrece
ideas sobre una potencial estrategia de con-
trol contra la influenza porcina en hembras
mediante la vacunacién generalizada.
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Résumé - Observations relatives a
I'excrétion du virus de I'influenza A dans
une ferme de reproduction porcine suite a
une vaccination de masse

Une éclosion de maladies respiratoires

chez des porcelets a la mamelle a débuté en
décembre 2010 dans une unité de maternité
de 1200 truies. Le virus de l'influenza porcin
HIN2 a été isolé découvillons nasaux de
porcelets affectés et il fut identifié comme
¢tant la cause des maladies respiratoires.
Apres 2 mois de maladies respiratoires en
continu chez les porcelets & la mamelle et
dans la pouponnitre, un changement dans
la stratégie de vaccination contre I'influenza
a été adopté. L'administration 2 85291
jours de gestation d’un vaccin autogene

de l'influenza porcin a été discontinuée,

et une vaccination en masse du troupeau
reproducteur a été faite avec deux doses
d’un vaccin multivalent commercial. La
prévalence de lexcrétion du virus a été suivie
par réaction d’amplification en chaine par la
polymérase en temps réel a l'aide de la tran-
scriptase réverse a partir découvillons nasaux
et de fluides oraux provenant de truies et de
porcelets a la mamelle avant et apres la vac-
cination massive. Apres la vaccination, une
augmentation significative (P < .001) des
titres sériques fut détectée chez les femelles
reproductrices par épreuve d’inhibition

de 'hémagglutination. La prévalence
dlexcrétion chez les truies et les porcelets a la
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mamelle a diminué durant les 13 semaines
de suivi jusqua ce quaucun échantillon
positif pour I'influenza ne fut détecté chez
les porcelets & la mamelle et ceux récemment
sevrés. Ce cas donne un apergu d’une straté-
gie potentielle pour la maitrise de I'influenza
porcin dans des troupeaux de reproducteurs
via une vaccination de masse.

disease with clinical signs such as cough-

ing, nasal discharge, and sneezing. Mor-
bidity can reach up to 100% in the at-risk
population, but mortality is generally low.!
Pigs frequently are pyrexic and anorexic,
which results in reduced growth perfor-

mance.! Influenza has also been known to
2

l nfluenza virus in swine causes respiratory

induce abortions” as a clinical manifestation
of pyrexia in pregnant females. In the North
American pig population, three subtypes

of influenza A, HIN1, HIN2, and H3N?2,
circulate continuously throughout the year.?
Transmission of influenza occurs horizon-
tally through nose-to-nose contact and can

also be transmitted through droplets.4

Control and prevention of influenza A in
swine has become a priority.5 Biosecurity
measures, changes in pig flow, medications,
and vaccinations have been tools used in
the industry for disease control. Recently,
Torremorell et al® reported elimination of
H3N2 influenza A virus from a multi-site
system through a combination of herd
closure and partial depopulation. Vaccines
have been the first and perhaps the only tool
for prevention of influenza; however, the
degree of protection may be variable due to
mismatch of the antigen in the vaccine and
the wild-type virus circulating in the pig
population,6 unique host immune responses,
and vaccination timing. Experiences in
Italy” with avian influenza have highlighted
the key role vaccination plays when used

as an emergency tool for disease control,
containment, and prevention. Emergency
vaccination programs at the flock level in a
defined area were able to stop disease spread
to neighboring farms by generating a mini-
mal yet uniform level of immunity, which
decreased viral shedding and transmission
rate in Italian poultry.7

Presently, to the authors’ knowledge, there are
no data regarding the efficacy of using a killed
vaccine administered through a vaccination
protocol in swine breeding herds. In this

case, gilts and sows in a breeding herd were
mass vaccinated using a commercial swine
influenza vaccine, and the prevalence of virus
shedding in these females, suckling pigs, and
recently weaned pigs was monitored for 13

weeks by real-time reverse-transcriptase poly-
merase chain reaction (RRT-PCR).

Case description

The case farm was a commercial 1200-sow
farrow-to-wean unit located in southern
Minnesota. This farm was part of a two-site
production system weaning 21-day-old pigs
into an off-site, continuous-flow, 4000-head
nursery located 1.98 km south of the sow
farm. The sow farm historically tested sero-
positive for porcine reproductive and respira-
tory syndrome virus (PRRSV), Mycoplasma
hyopneumoniae, and porcine circovirus

type 2 (PCV2). One dose of an autogenous
influenza vaccine (Newport Laboratories,
Worthington, Minnesota) containing previ-
ously isolated A/Swine/MN/02011/2008/
HIN1 and A/Swine/MN/02588/2009/
H3N?2 viruses, plus the A/Swine/MN/
003252/2010/H1N?2 virus isolated from the
outbreak described in this report, was admin-
istered to breeding females at 85 to 91 days

of gestation. Gilts originating from an off-site
gilt-developer unit were vaccinated twice after
arrival at the breeding herd, at 100 and 110 kg
of body weight. Piglets received one dose of
PCV2 vaccine (Circumvent PCV M; Inter-
vet/Schering-Plough Animal Health, Omaha,
Nebraska) at weaning.

In early December 2010, the breeding herd
experienced an outbreak of acute respiratory
disease in suckling piglets. Respiratory disease
was characterized by cough ranging from light
to severe, which was evident in 10- to 21-day-
old piglets and lasted approximately 2 weeks.
Shortly after the initial respiratory episode in
the farrowing unit, pigs with similar respira-
tory signs were seen in the nursery.

The herd veterinarian suspected influenza
and collected 10 nasal swabs from suckling
piglets in different litters for molecular diag-
nostic testing by an influenza A virus matrix
gene RRT-PCR®?and by virus isolation

at the University of Minnesota Veterinary
Diagnostic Laboratory. Four of the 10 nasal
swabs were positive for influenza A viral
RNA, and virus was isolated from two of
the four RRT-PCR-positive swabs. The virus
was successfully subtyped and genetically
characterized as an HIN?2 virus group-

ing with the delta I cluster human-swine
double reassortant viruses.1? During the
first weeks of February 2011, as part of the
routinely scheduled herd-health visits, the
herd veterinarian again collected nasal swabs
from 21-day-old piglets. Twelve of 30 (40%)
tested positive for influenza, indicating that
suckling pigs were still becoming infected
during the lactation phase.

On the basis of the RRT-PCR results and
the persistence of clinical signs of respiratory
disease in both the breeding and nursery
farms, the veterinarian and owner concluded
that the influenza vaccination strategy

was not working as expected. Thus, they
decided to change the vaccination strategy
from vaccination during late gestation to a
two-dose vaccination of the entire breeding
herd, which, for the purposes of this report,
included lactating, gestating, and open sows
and gilts at the site. The first vaccination was
administered to the entire breeding herd in

1 day. The second dose was administered 5
weeks later. All lactating, gestating, and open
sows were vaccinated on the same day, and
all giles 3 days later. The autogenous vaccine
was replaced by a commercial vaccine (Flu-
Sure XP; Pfizer Animal Health, Kalamazoo,
Michigan), a killed multivalent vaccine that
uses Amphigen as the adjuvant and contains
four distinct inactivated influenza isolates:
A/Swine/North Carolina/031/05 (HIN1),
A/Swine/Missouri/069/05 (H3N2), A/
Swine/lowa/726H/2005 (HIN2), and A/
Swine/Iowa/110600/00 (HIN1). The two
HINT1 vaccine strains belong to the delta 1
and delta 2 groups, respectively. The HIN2
strain belongs to the delta 1 group, and

the H3N2 vaccine strain is a cluster 4H3.
The hemagglutinin (HA) gene of virus
isolated from the farm samples shared 98.9%
nucleotide similarity with the HA gene

in the delta 1 HIN2 virus in FluSure XP
(Figure 1).

Monitoring

The change in vaccination composition

and timing was accompanied by a protocol
(Figure 2) which included monitoring for
influenza virus A by RRT-PCR testing in the
breeding herd and in both suckling piglets

and nursery pigs.

Breeding-herd nasal-swab testing
protocol

A total of 120 nasal swabs (95% confident of
detecting at least one positive sample when
the prevalence of virus shedding is > 2.5%)
were collected 1 week before the first vac-
cination and 3 weeks after the second vacci-
nation. The first set of 120 swabs originated
from lactating sows, and the second set from
sows in the breeding-gestation area. Sixty of
the 120 were paired nasal swabs.

Breeding-herd serological testing
protocol

Sixty paired blood samples were collected
from sows 1 week before the first vaccination
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Figure 1: Phylogenetic tree comparing the HIN2 virus isolated from a 1200-sow farm undergoing an outbreak of respiratory
disease in suckling piglets and the virus strains included in the commercial vaccine (FluSure XP; Pfizer Animal Health, Kalamazoo,

Michigan) used in a vaccination protocol introduced to control the outbreak.
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and 3 weeks after the second vaccination.
Samples were tested for influenza A antibod-
ies by hemagglutination inhibition (HI)!!
against all strains in the FluSure XP vaccine
and against the HIN2 outbreak virus previ-
ously isolated from suckling pigs.

Suckling-piglet nasal-swab collec-
tion protocol

Suckling pigs were monitored by collecting
30 nasal swabs (95% confident of detecting
at least one positive sample when shedding
prevalence is > 10%) from 14- and 21-day-
old piglets for a total of 60 nasal swabs.
Sampling targeted parity one and two lit-

ters; however, when there were few parity
one and two litters, litters showing signs of
respiratory disease were sampled. The first
samples were collected 2 weeks after the first
breeding-herd vaccination, and subsequent
samples were collected every other week for
a total of seven samples. Sampling schemes
included nasal swabs from pigs born prior
to the vaccination event (eg, the 21-day-old
pigs), pigs born to sows receiving only the

Figure 2: Summary of the sampling protocol and vaccination timeline in a 1200-sow
farm undergoing a respiratory disease outbreak in suckling piglets. An inactivated
commercial vaccine was administered to the entire breeding herd (lactating, gestat-
ing, and open sows, and gilts) in 1 day during week 6 of 2011 (red arrow). A second
dose was administered 5 weeks later: lactating, gestating, and open sows were vac-
cinated on the same day and gilts 3 days later (blue arrow). Nasal swabs and blood
samples were collected from lactating and gestating females 1 week before the

first vaccination and 3 weeks after the second vaccination. Suckling-piglet samples
were collected 3 weeks after the first vaccination and then every other week (seven
occasions total). Samples were collected from one nursery cohort on the sixth week
of the year and then every other week during the nursery phase. A second nursery

first vaccine dose, and pigs born to sows that
received both doses.

Nursery-cohort longitudinal
monitoring

Two cohorts of approximately 650 pigs, one
pre-vaccination and one postvaccination,
were monitored throughout their time in
the nursery by collecting 30 individual nasal
swabs and pen oral-fluid samples (16 oral-

cohort was monitored in the same manner starting on week 16 of the year.

o Sow-gilt mass vaccination

m Lactating-gestating female sampling

A Suckling-piglet sampling
o Nursery-pig sampling

»
»
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»
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Week of year 2011

fluid samples total) at 4, 6, 8, and 10 weeks
of age. Each pen-based oral-fluid sample
represented 30 to 40 pigs. The cohorts

were conveniently selected so that the pre-
vaccination cohort was moved out of the
nursery prior to the arrival of the postvacci-
nation cohort. The objective of longitudinal
monitoring was to determine the prevalence
over time of influenza virus in the nursery
pre- and post vaccination.

Nursery cross-sectional monitoring
On the day when samples for the postvacci-
nation cohort were being collected, 30 nasal
swabs and 16 oral-fluid samples per age
group at 4, 6, 8, and 10 weeks of age were
also collected. The objective of the cross-
sectional monitoring was to determine the
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prevalence by age group of influenza virus in
the nursery at each time point post vaccina-

tion. In both pre-vaccination and postvacci-
nation groups of pigs monitored, oral fluids

collected at different time points originated

from the same rooms and pens.

Statistical analyses

Comparison of pre-vaccination and postvac-
cination HI titers was performed by a paired
¢ test using log,-transformed values. Titers
below 10 were assigned a value of 5. Univari-
ate and multivariate logistic regression was
used to determine associations between
piglets with influenza A virus detected in
nasal swabs and age of the piglet (14 versus
21 days of age), weeks after vaccination
protocol was initiated, parity of the sow, and
whether piglets were born to a sow that had
completed the vaccination protocol 2 weeks
before farrowing (yes versus no). Litter was
included in the model as a random effect to
account for clustering within litter. Statisti-
cal analyses were performed using SAS 9.2
(SAS Institute Inc, Cary, North Carolina).

Results of RRT-PCR and

serological testing

Breeding-female nasal swabs and
serology

Of 120 nasal swabs collected 1 week before
vaccination, two (1.6%) tested positive for
influenza RNA. Eleven additional nasal
swabs were classified as suspect (cycle
threshold 36 to 40). None of the 120 nasal
swabs collected from females that had been
vaccinated twice tested positive for influenza
RNA. A significant increase (P < .001)
between pre- and postvaccination antibody
titers was detected (Table 1).

Suckling-piglet nasal swabs

The prevalence of influenza A virus in the
suckling-pig population, as determined

by PCR detection of influenza RNA in
nasal swabs, decreased after vaccination
(Table 2). A notable decrease in prevalence
of influenza A virus RNA-positive nasal
swabs occurred after the second vaccination,
with 14-day-old piglets having no detect-
able influenza virus in nasal swabs as early

as 3 weeks post vaccination. There were no
influenza RNA-positive nasal swabs from
suckling pigs at 5,7, and 9 weeks post vacci-
nation. One swab from a 21-day-old pig was
classified as suspect (cycle threshold value
37) nine weeks after vaccination (Table 2).

The decrease in prevalence of influenza A
virus RNA-positive nasal swabs was affected
by piglet age and time post vaccination, as
determined by the final statistical model,
which retained only these two variables

and was described by the log odds of testing
positive for influenza virus = 2.017 + 0.138
x (age) - 0.802 x (weeks after vaccination)
+ ai (random effect of the 7th litter). The
likelihood of a suckling pig testing positive
for influenza virus increased 1.14 times with
each increasing day of age (CI, 1.02-1.28)
and decreased 0.44 times with each succes-
sive week after vaccination (CI, 0.34-0.57).

Nursery cohorts

Table 3 summarizes results of testing nasal
swabs and oral-fluid samples for swine influ-
enza virus in the pre- and postvaccination
cohorts.

Nursery cross-sectional monitoring
Nursery cross-sectional monitoring results
are summarized in Table 4. In the last two

4-week-old groups of pigs tested during the
study, no nasal swabs or oral fluids tested
positive.

Discussion
Mass vaccination approaches for viral disease
control in swine, together with other man-
agement interventions, have been reported
for Aujeszky’s disease,!? foot-and-mouth
disease,!?
respiratory syndrome virus (PRRSV)

in both experimental and field scenarios. In
12,13

and porcine reproductive and
14-16

some cases, mass vaccination was part
of an elimination campaign for a specific
pathogen. To the authors’ knowledge, there
have been no scientific reports regarding
mass vaccination as a control measure for
swine influenza. In many US herds, gestating
sows are vaccinated before farrowing, and in
some herds, growing pigs are vaccinated!”
with either commercial or autogenous vac-
cines. Perhaps logistics or lack of resources
explain why mass vaccination is not a com-
mon practice. Nevertheless, results of this case
show that it is apparently worth the effort in
endemically or clinically affected herds.

Prevalence of influenza A virus in adult
females in the case herd was minimal, which is
in agreement with an earlier study'® in which
60 nasal swabs from breeding females were
collected in two endemically infected breed-
ing herds without finding a positive result. An
explanation for this could be that breeding
females have some immunity due to previous
infection with field viruses. Van Reeth et al'?
demonstrated that after an HIN2 challenge,
pigs previously infected with both HIN1
and H3N2 had lower viral titers in both lung
and nasal secretions than did pigs that had

Table 1: Paired hemagglutination inhibition (HI) reciprocal geometric mean antibody titers* of breeding females against the
four influenza strains in a commercial killed vaccine (FluSure XP; Pfizer Animal Health, Kalamazoo, Michigan) and the outbreak

H1N2 strain
Strain Pre-vaccination Post vaccination P+
Outbreak HTN2 89 195 <.001
FluSure XP Delta 1 HIN2 93 316 <.001
FluSure XP Delta 2 H1N1 139 300 <.001
FluSure XP Gamma H1N1 87 304 <.001
FluSure XP H3N2 141 340 <.001

Blood samples were collected from 60 females 1 week before and 56 females 3 weeks after a two-dose mass vaccination protocol for

influenza virus in a 1200-sow breeding herd undergoing an outbreak of respiratory disease in suckling pigs. Four sows had been culled by
the time the second blood sample was obtained.

+ Paired t test.
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Table 2: Results of testing nasal swabs from suckling piglets for swine influenza virus by RRT-PCR during and after vaccination of
the entire breeding herd with a commercial influenza vaccine*

No. of 14-day-old piglets (%)

No. of 21-day-old piglets (%)

Week of 2011
Pos Sus Neg Pos Sus Neg

6 First mass vaccination

8 2(6.7) 3(10.0) 25 (83.3) 8(26.7) 3(10.0) 19 (63.3)
10 20 (66.6) 5(16.7) 5(16.7) 24 (80.0) 5(16.7) 1(3.3)
11 Second mass vaccination
12 10 (33.4) 3(10.0) 17 (56.6) 13 (43.3) 2(6.7) 15 (50.0)
14 0 (0) 0 (0) 30(100.0) 7 (23.3) 2(6.7) 21 (70.0)
16 0 (0) 0 (0) 30(100.0) 0 (0) 0 (0) 30(100.0)
18 0 (0) 0 (0) 30(100.0) 0 (0) 0(0) 30(100.0)
20 0(0) 0 (0) 30(100.0) 0 (0) 1(3.3) 29 (96.7)

*

All breeding females in a 1200-sow farrow-to-wean herd infected with influenza HTN2 were vaccinated twice with a commercial vaccine

(FluSure XP; Pfizer Animal Health, Kalamazoo, Michigan). Suckling piglets were monitored beginning 2 weeks after the first vaccination was
administered and then every other week for seven sampling events. During each sampling event, nasal swabs were collected from 14- and
21-day-old piglets (n = 30 per age group) and tested for influenza virus by RRT-PCR with cycle threshold (Ct) cut-off positive Ct < 35,

suspect = Ct 35-40, and negative = Ct > 40.

RRT-PCR = real-time reverse-transcriptase polymerase chain reaction; Pos = positive; Sus = suspect; Neg = negative.

been previously infected with either HIN1
or H3N2 alone. On the basis of this finding,
it is assumed that sows have a diverse anti-
influenza antibody repertoire which may play
arole in decreasing the severity of clinical
signs during a respiratory outbreak, as well as
in virus shedding dynamics and transmission
to piglets. In this herd, some sows may not
have been infected, and if infected, may have
shown no detectable clinical signs. In adult
populations in general, duration and magni-
tude of nasal shedding can be quite limited,
thereby decreasing the probability of detect-
ing virus through a sow-sampling protocol.

A two-dose regimen of a killed commercial
vaccine administered to the entire herd
significantly increased HI antibody titers
when sera were tested against five different
strains. Increase in HI titers after vaccina-
tion has been reported.?? In experimental
settings, pigs that were vaccinated and chal-
lenged had fewer lung lesions, shorter shed-
ding periods, and lower clinical-signs scores
than did nonvaccinated challenged pigs.21’23
Experimental vaccine studies suggest that
vaccines confer protection by increasing anti-
influenza antibodies that can theoretically

be transferred to newborn piglets after colos-
trum intake.?4%¢ One study?* reported that
piglets born to sows vaccinated before farrow-
ing, either with an autogenous or commercial

bivalent vaccine, had significantly higher HI

titers than did piglets born to nonvaccinated
sows. Besides protecting the sow, vaccina-
tion before farrowing can have an additional
benefit in that maternally derived antibodies
may provide some protection for the piglet
for up to 8 to 10 weeks after birth.2% In our
study, since sows had a significant increase in
HI, we can hypothesize that piglets may have
received a high concentration of antibod-

ies in colostrum (high piglet HI), which is
believed?® to be correlated with protection,
and that may have played a role in reducing
transmission. However, in this case, antibod-
ies were not measured in piglets.

Viral shedding in suckling piglets 14 and

21 days of age was detected in the first three
sampling points, consisting entirely of pigs
born to sows that had not been vaccinated or
had received only the first dose. Three weeks
after the second dose, virus was found only
in 21-day-old piglets. That point marked

the transition between pigs born to sows
receiving one and two doses. During the next
6 weeks of sampling, all nasal swabs tested
negative except for one suspect result in a
21-day-old piglet. The increase in HI titers in
sows induced by vaccination may have played
arole in the decreased prevalence of nasal
shedding in suckling piglets, associated with
an increase in the level of maternally derived
antibodies as reported earlier.24 This may

have improved herd immunity, thus decreas-
ing transmission of the virus. In two earlier

studies, 2”28

pigs with maternally derived
antibodies did become infected; however,
pigs in those studies were experimentally

challenged.

Our multivariate logistic regression model
detected an association between the age of
the pigand the presence of the virus. The
odds of detecting influenza-positive piglets
increased as pig age increased. This finding
agrees with previous reports'® that suggested
the likelihood of finding influenza-positive
piglets in the suckling phase increased as the
piglets got older. In this case, the odds of
detecting influenza-positive piglets decreased
as weeks after vaccination program increased.

Results from the cross-sectional sampling
supported the observation that nasal
shedding in suckling piglets decreased over
time. However, by the sixth week of age (third
week in the nursery), pigs became infected,
which could be the result of the combination
of maternally derived antibodies decreasing
and horizontal transmission occurring in this
continuous-flow population.

Changes in shedding prevalence in this herd
may have been associated with vaccination.
However, it is difficult to conclude that the
decrease in shedding prevalence was solely
the result of vaccination. The role of natural
immunity, which occurs in convalescing
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Table 3: Results of testing individual nasal swabs and pen oral fluids by RRT-PCR for swine influenza virus* in nursery pigs from
pre- and postvaccination cohorts weaned from a 1200-sow breeding herd that underwent a respiratory disease outbreak in
suckling piglets

Pre-vaccination Post vaccination
Age No. of nasal swabs (%) No. of oral fluids (%)t No. of nasal swabs (%) No. of oral fluids (%)
(weeks)  Pos Sus Neg Pos Sus Neg Pos Sus Neg Pos Sus Neg
4 2 10 48 2 0 0 3 1 26 8 1 7
(3.3) (16.7) (80.0) | (100.0) (0) (0) (10.0) (3.3) (86.7) | (50.0) (6.2 (43.8)
6 1 3 26 6 1 9 1 2 27 6 2 8
(3.3) (10.0) (86.7) (37.5) 6.2) (563) | 3.3) (67) (90.0) | (37.5) (12.5) (50.0)
8 4 3 23 13 2 1 2 2 26 2 2 12
(13.4)  (10.0) (76.6) (81.3) (12.5) (6.2) 6.7) (6.7) (86.6) | (125) (125) (75.0)
0 0 30 3 0 13
10¢ NT. NT NT NT O NT N gy 0 000) | 188)  © (812

Thirty nasal swabs and 16 oral-fluid samples were collected every other week starting at 4 weeks of age. Each oral-fluids sample repre-
sented 30-40 pigs. RRT-PCR cycle threshold (Ct) cut-off: positive Ct < 35; suspect = Ct 35-40; negative = Ct > 40.

t  In the pre-vaccination cohort at 4 weeks of age, only two oral-fluid samples were collected.
# No samples were collected from the pre-vaccination cohort at 10 weeks of age, as the pigs had been moved to the off-site finisher barn.
RRT-PCR = real-time reverse-transcriptase polymerase chain reaction; Pos = positive; Sus = suspect; Neg = negative; NT = not tested.

Table 4: Results of cross-sectional monitoring of nursery pigs by RRT-PCR for swine influenza virus*

Week 10 Week 12 Week 14 Week 16
Age Sample
(weeks)  type Pos Sus Neg Pos Sus Neg Pos Sus Neg Pos Sus Neg
(%) (%) () | (B) (%) (%) [ () (%) (%) [ (%) (%) (%)
NS 3 1 26 0 0 30 0 0 30 0 0 30
/ (1000 (33) (B67)| (0 0) (100.0) [ (0) 0) (100.0) [ (0) (0)  (100.0)
OF 8 1 7 5 1 10 0 0 16 0 0 16
(50.0) (62) (43.8)| (31.3) (6.2) (62.5) (0) 0) (100.0) [ (0) (0)  (100.0)
NS 3 3 24 1 2 27 3 4 23 1 0 29
. (100) (10.0) (80.0) | (33) (67) (90.0) | (100) (133) (767) | 33) (©  (96.7)
OF 5 1 10 6 2 8 11 1 4 2 2 12
(313) (62 (625 | 375) (125) (50.0) | (68.7) (63) (25 | (125 (@25 (75
NS 1 0 29 3 1 26 2 2 26 2 7 21
. 33) 0 ©67)| (100) (33) 867 | 66) (66 (867 | 66 (234 (70.0)
OF 16 0 0 15 1 0 2 2 12 10 0 6
(100.0)  (0) © |38 ©2 (© | @25 @25 (75 | 625 (0  (37.5)
NS 6 0 24 18 8 4 4 5 21 0 0 30
10 (20.0) (100.0) (80.0) | (60.0) (26.7) (13.3) | (13.3) (16.7) (70.0) 0) 0) (100.0)
OF 6 2 8 16 0 0 16 0 0 3 0 13
(37.5) (12.5) (50.0) | (100.0)  (0) (0) |(100.0) (0) (0) (18.7)  (0) (81.3)
NS 13 4 103 22 11 87 9 11 100 3 7 110
o (108) (34) (858)| (183) (92) (725) | (75 (92) (833) | @5 (58 (91.7)
o OF 35 4 25 42 4 18 29 3 32 15 2 47
(54.6)  (63) (B9 656) (63) (8.1) | 453) (47) (500) | @34) (32 (734

*  Cross-sectional sampling performed at weeks 10, 12, 14, and 16 of 2011 during the 2 months post vaccination of the sows weaning pigs
into this off-site nursery; nasal swabs, n = 30 per age group; pen oral-fluid samples, n = 16 per age group. Each oral-fluid sample rep-
resented 30-40 pigs. Vaccination and sampling protocols described in Figure 2. RRT-PCR cycle threshold (Ct) cut-off: positive Ct < 35;
suspect = Ct 35-40; negative = Ct > 40.

Pos = positive; Sus = suspect; Neg = negative; NS = nasal swab; OF = oral fluids.
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animals, could not be accurately assessed in
the case herd. Natural immunity is arguably
more robust and protective than vaccine
immunity.19

Opverall, this case provides important
insights into the ecology of influenza A virus
in breeding farms by highlighting the role of
suckling piglets as an important population
in which the virus circulates and reaches
endemicity. Additionally, prevalence of
shedding in suckling piglets increased with
age, suggesting that by the time piglets are
weaned and sent to another site, the virus
will be present at detectable levels. These
shedding weanlings become a potential
source for on-site horizontal and regional
transmission. The data presented here are
intriguing and suggest that implementation
protocols for commercial swine influenza
vaccine and their impact on the ecology of
the virus in the breeding herd should be fur-
ther investigated. Such protocols may have
benefits beyond protecting the sow from
clinical episodes.

Implications

e Vaccination of breeding females with
two doses of a multivalent commercial
killed swine influenza vaccine can
reduce viral shedding detected in nasal
swabs from their offspring.

o Suckling piglets may be a source of
influenza virus infection for littermates
and younger piglets, maintaining
circulation of the virus.

e Mass vaccination of the breeding herd
for swine influenza may play an impor-
tant role in transmission dynamics.
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