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Summary

Objectives: To evaluate the impact of en-
demic infection with porcine reproductive
and respiratory syndrome virus (PRRSV),
swine influenza virus (SIV), transmissible
gastroenteritis virus-porcine respiratory
coronavirus (TGEV-PRCV), pseudorabies
virus (PRV), Mycoplasma hyopneumoniae,
and Actinobacillus pleuropneumoniae (APP)

on the reproductive performance of sows.

Methods: Seventeen groups of 30 to 60
sows and gilts in seven herds were moni-
tored over a 2-year period by serological
testing for the pathogens listed above. Lit-
ter size, number of stillborn (including
mummies), average weaning weight,

preweaning deaths, and interfarrowing in-
terval were recorded for the sows that were
tested. Multiple linear regression analyses
were performed to evaluate the association
of the measures of reproductive perfor-
mance with serological test results.

Results: Infection with PRRSV was consis-
tently associated with poorer reproductive
performance. Sows that had antibodies to
PRRSV had, on average, 0.1 to 0.9 more
stillborn piglets per litter than seronegative
animals. The average interfarrowing inter-
val was 3 to 10 days longer for PRRSV-
seropositive sows. A consistent correlation
between reproductive performance and

serological results could not be found for
SIV, TGEV-PRCV, PRV, M hyopneu-

moniae, or APP.

Implications: Even in herds where no clini-
cal signs of the disease are present, repro-
ductive performance may be substantially
inferior in sows with high levels of anti-

body against PRRSV.
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athogens such as porcine reproduc-
P tive and respiratory syndrome virus

(PRRSV), swine influenza virus
(SIV), transmissible gastroenteritis virus
(TGEV), Mycoplasma hyopneumoniae, and
Actinobacillus pleuropneumoniae (APP) are
prevalent in a large percentage of swine
herds in the United States.l"? Conse-
quences of acute disease outbreaks due to
these pathogens include abortions, still-
births, reduced fertility of the sows, and
increased mortality of the piglets.>° How-
ever, herds may be infected with these
pathogens without showing signs that dif-
ferentiate or characteristically define the
presence of a specific disease.“®7 These
endemic infections may be characterized by

mild respiratory signs such as coughing or
sneezing, or slightly reduced reproductive
performance that does not elicit diagnosis
and intervention by the producer.

Several studies have evaluated the financial
impact of acute disease outbreaks in swine
operations.ig‘10 The economic conse-
quences of endemic infection, on the other
hand, are more difficult to measure. For
decisions regarding herd health manage-
ment, it is crucial to have information on
the impact of infection on productivity.
Interventions such as vaccination or elimi-
nation of a pathogen from a herd must be
evaluated against the consequences of al-
lowing the herd to remain endemically in-
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fected. The objective of this study was to
estimate the impact of endemic infections
with PRRSV, SIV, TGEV, pseudorabies
virus (PRV), M hyopneumoniae, and APP
on reproductive performance. These patho-
gens were selected for monitoring because
of their potential impact on productivity,4‘
6.11-14 3nd because a serological test that
was economical and feasible for use under
practice conditions was available for each
organism. The impact of endemic infection
with these pathogens on growth in
finishing pigs has been evaluated
previously. !

Materials and methods
Herds

This study was conducted in herds that
met the following criteria for inclusion:
herd size 2100 sows, single-site manage-
ment, use of computerized production
records (PigChamp; Swine Data Manage-
ment, Wheatland, Iowa), and a history of
positive serological testing results for at
least one of the monitored pathogens, as
reported by the herd manager.
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Table 1:Characteristics of seven swine herds' serologically monitored in 1996 and 1997 for porcine reproductive and
respiratory syndrome virus (PRRSV), swine influenza virus (SIV), transmissible gastroenteritis virus-porcine respiratory
coronavirus (TGEV-PRCV), pseudorabies virus (PRV), Mycoplasma hyopneumoniae (MH), and Actinobacillus pleuropneu-

moniae (APP)

Herd
1 2 3 4 5 6 7
. 1996, 1996,
Years monitored 1997 1996 1997 1997 1997 1997 1997
Housing Pasture Confinement Confinement Confinement gﬁi:ja;ioorg Confinement Confinement
Number of sows 150 100 150 200 250 150 2000
Clinical TGEV
disease history? 1994 None TGEV 1993 None None None None
History of positive SV SIV, TGEV-  PRRSV, SIV, S|V PRRSV, PRRSV, PRRSV,
serological tests? PRCV, APP  TGEV-PRCV SIV, MH PRV PRV
Vaccination SIV, SIvV,
AT None TGEV None None PRRSV3 PRV PRV

1 Sow herds with =100 sows, single-site management, use of computerized production records (PigChamp; Swine Data Management,
Wheatland, lowa), and a history of positive serological testing results for at least one of the monitored pathogens, as reported by the

herd manager.
Reported by herd manager.

Sows were vaccinated beginning 4 months after the first test.

During the first year of the study, three
university research herds were monitored,
one of which (Herd 2) was depopulated at
the end of the year. In that herd, only one
group of 30 sows could be monitored be-
fore the farm was depopulated. In the sec-
ond year, the two remaining and one new
university research herd were monitored.
Three commercial herds were also evalu-
ated during 1997. A summary of herd
characteristics and disease and vaccination
history is provided in Table 1.

Sampling procedures

The study was conducted in 1996 and
1997, beginning in the spring of each year.
Each herd was visited twice per year, with a
5- to 6-month interval between visits. In
1996, blood samples were collected from
30 sows in each herd, selected at random.
This sample size provides a 95% probabil-
ity of detecting seropositivity with a preva-
lence of at least 10%.'° The sample size
was increased to 60 sows per herd in 1997,
because many sows were lost to follow-up
during the first year. With a maintained
sample size of 60, there is a 95% probabil-
ity of detecting seropositivity if the preva-
lence is at least 5%. Whenever possible,
sows sampled during the first herd visit
were re-sampled on the second visit, with

the remainder required to achieve the de-
sired sample size selected at random. Data
on reproductive performance of sows
sampled for serological testing were ob-
tained from computerized production
records. For each sampling, the reproduc-
tive performance of the tested sows was
recorded for the farrowing preceding and
following the serological test. The recorded
measures of production were the number
of piglets born alive, the number of piglets
born dead (including mummies), the num-
ber of piglets fostered on or off, the num-
ber of pigs weaned, the weaning weight of
the litter, and the time between two con-
secutive farrowings (interfarrowing
interval).

Serological testing

Endemic infections with the following
pathogens were monitored by serological
assays performed at the University of Illi-
nois Veterinary Diagnostic Laboratory
(Champaign, Illinois): PRRSV, HerdChek
PRRS ELISA (Idexx, Westbrook, Maine),
positive cutoff sample-to-positive (S:P) ra-
tio 0.4; SIV, hemagglutination inhibition
test for serotype HIN1, positive cutoff titer
40; TGEV-porcine respiratory coronavirus
(PRCV), serum neutralization (Purdue
strain TGEV), positive cutoff titer 64; and

M hyopneumoniae, ELISA, positive cutoff
S:P ratio 0.6.

The HerdChek Anti-PRV g1 assay (Idexx),
was performed at Illinois Department of
Agriculture Animal Disease Diagnostic
Laboratory (Galesburg, Illinois), positive
cutoff S:P ratio 0.7.

A complement fixation test for APP (sero-
types 1, 3, 5, and 7) was performed at the
Iowa State University Veterinary Diagnos-
tic Laboratory (Ames, Iowa), positive cut-
off titer 8.

Statistical methods

A difference in reproductive performance
among seropositive and seronegative ani-
mals of the magnitude of the standard de-
viation can be detected with a sample size
of 30 if the seroprevalence is 50%
(power=0. 8 and a=0. 05).16 With a lower
or higher prevalence, only a difference
among groups that is somewhat larger than
the standard deviation can be detected with
the same power, because, in this case, the
sample size in one group becomes smaller.
To evaluate the impact of endemic infec-
tion on sow productivity, multiple linear
regression analyses were conducted (PROC
REG, SAS Institute, Cary, North Caro-
lina). This statistical method allows evalua-
tion of the effect of a higher antibody titer
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to a pathogen on reproductive perfor-
mance, taking confounding factors into
account. The calculated effect is corrected
for the influence of other pathogens, as
well as covariates such as parity of the sow
or group tested. The outcomes were
interfarrowing interval, number of liveborn
piglets, number of stillborn piglets (includ-
ing mummies), preweaning deaths, and
weaning weights for the litters preceding
and following the serological testing. The
average weaning weight per pig was calcu-
lated as the weight of the litter at weaning
divided by the number of pigs weaned. The
number of preweaning deaths was calcu-
lated as the number of piglets born alive
plus (or minus) the number of piglets fos-
tered on (or off), minus the number of
pigs weaned. All reproductive measures
except interfarrowing interval were re-
corded for the farrowing before and the
farrowing after the serological testing. The
interfarrowing interval was calculated from
the farrowing before to the farrowing after
the serological testing. Sows that did not
have records of two consecutive farrowings
during the observation time were excluded
from the analysis of interfarrowing inter-
vals. The data for each herd were analyzed

separately. In all of these models, serologi-
cal test results for each of the monitored
infections were used as the predictors. The
proportion of variance accounted for
uniquely by each predictor after all other
variables in the model had been taken into
account, the squared semipartial correla-
tion coefficient (sr2), was calculated. Sero-
logical test results were entered into the
analyses as titer values or ELISA S:P ratios
rather than as positive and negative values
in order to utilize more precise quantitative
information for the regression models. Par-
ity was included as a covariate in all regres-
sion models because it has been reported to
influence reproductive performance.” In
Herd 5, vaccination status differed between
the two groups of sows tested. In this herd,
the product of vaccination status and sero-
logical titer was included as an interaction
variable. Regression models were tested for
satisfaction of the assumptions of normal-
ity, homogeneity of variance, the presence
of influential observations, and indepen-
dence of residuals.!® The method of vari-
able selection was initial forced entry of all
predictors, with stepwise backward elimi-
nation. In order to control for confounding
in the model, the P-to-remove criterion

was set to 0.2. Thus, all variables with a
P-value <0.2 were kept in the model. The
level of significance was set to 0=0.05. Pre-
dictions were that higher serological titers
would be associated with fewer liveborn
piglets, more stillborn piglets and mum-
mies, more preweaning deaths, a lower av-
erage weaning weight, and a longer
interfarrowing interval. In vaccinated ani-
mals, higher antibody levels might be asso-
ciated with either a strong immune re-
sponse to vaccination or an infection with
the pathogen. Therefore, no predictions
were made for vaccinated animals unless
the serological test was capable of distin-
guishing field virus from vaccine virus.

Results

Reproductive performance of the study
herds is summarized in Table 2. Serological
test results for the monitored herds are pre-
sented in Table 3. Six of the seven herds
were seropositive for PRRSV. In all herds
tested, seroprevalence of both SIV and

M hyopneumoniae was high. In five herds,
more than 50% of sows tested positive for
TGEV-PRCV. There was a low prevalence
of APP in three herds. In two herds, there

Table 2: Mean (+SD) for measures of reproductive performance in seven swine herds before (Litter 1) and after (Litter 2)
serological testing' for porcine reproductive and respiratory syndrome virus (PRRSV), swine influenza virus (SIV),
transmissible gastroenteritis virus-porcine respiratory coronavirus (TGEV-PRCV), Actinobacillus pleuropneumoniae (APP),
Mycoplasma hyopneumoniae, and pseudorabies virus (PRV). Herds had a history of positive serological testing results for at

least one of the six pathogens.

No. liveborn piglets

No. stillborn or

No. preweaning

Mean weaning

Interfarrowing interval

mummified deaths weight (kg) (days)
Litter 1 Litter 2  Litter 1 Litter 2 Litter 1  Litter 2  Litter 1 Litter 2 Litter 1 Litter 2

I(-:egr(;i6)1 10.8+x2.7 10.2%£35 1114 20*x22 1718 3230 69*12 68=%=14 1484=36 151.0*11.2
269?7)1 10.7*25 11.0£29 1116 0914 20*22 21%x22 6815 7414 152.7=*21.3 152.1%13.7
I(-:egrgé)Z 94%28 9429 0306 0204 0710 09*1.1 5709 5.0%1.3 143.2 £9.1 149.1+34.6
I(-:egrg6)3 104+3.1 10.2%£34 0509 1.1*22 15%16 1915 53=%1.1 53%1.2 1383 4.0 142.2%425
I(-:egr9d7)3 10.8+2.8 10.7%£3.2 08%13 0915 13%1.2 1619 49%12 48=%=1.0 1545=43.2 1554%41.9
Herd 4 + + + + + + + + + +

(1997) 9.3%3.1 8928 18%*19 1820 0710 04*06 52%*13 54*13 1521*189 151.0%17.3
I(-:e9|r9d7;3 9.6=%27 92*34 06%=1.0 0508 1.6*18 1.6*23 59=*1.1 59%1.1 152.2*25.1 158.3%34.2
'('%'3933'7)6 100£25 97%27 07%10 06%10 1011 14%19 67%12 6610 1484+180 1469%16.9
Hegrg; 88=*29 93*24 08=%13 0.7%12 1114 15%£26 6.0=*1.1 6.1%x1.3 146.2 £14.6 157.3%328

1

Serological tests used were HerdChek PRRS ELISA (Idexx, Westbrook, Maine); hemagglutination inhibition test for SIV (H1N1); serum

neutralization (Purdue strain) for TGEV-PRCV; ELISA for M hyopneumoniae; complement fixation test for APP (types 1,3, 5,and 7);and

PRV HerdChek ELISA (Idexx).
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was a history of prior infection with PRV:
no animals were sero-positive in one of
these herds, and only a few were seroposi-
tive in the other.

The most consistent associations between
measures of reproductive performance and
serology results detected were for PRRSV,
which was associated with lower measures
of reproductive performance in five of the
seven herds. In Herd 6, higher PRRSV
ELISA S:P ratios were correlated with
fewer piglets born alive (sr?=0.06, P=.009).
A sow with an S:P ratio of 0.4 (positive
cutoff) had, on average, 0.34 fewer live-
born piglets per litter than a sow with an
S:P ratio of 0. An S:P ratio of 1.41 (75t
percentile) in Herd 6 was associated with
an average of 0.72 fewer piglets compared
to a ratio of 0.56 (25t percentile). In con-
trast, in Herd 5, in which one group of
sows was vaccinated, a higher PRRSV
ELISA S:P ratio was associated with more
piglets born alive (sr=0.09, P=.01). Fur-
thermore, in Herds 3, 4, and 5, a higher
PRRSV S:P ratio was associated with more
stillborn and mummified piglets. In Herd
3 (1996), an S:P ratio of 0.4 (positive cut-
off) was associated with an average of 0.52
more stillborn piglets and mummies com-
pared to an S:P ratio of 0 (sr?=0.12,
P=.004). There was a difference of 1.24
stillborn piglets and mummies per litter
between sows with an S:P ratio=0.08 (25t
percentile) and those with an S:P ra-
tio=1.03 (75 percentile). This effect was
smaller in 1997, when seropositive sows
had, on average, only 0.14 more stillborn
piglets and mummies than seronegative
sows (sr2=0.04, P=.049). All sows in Herd
4 were seronegative for PRRSV. Neverthe-
less, sows with an S:P ratio of 0.04 (75t
percentile) had an average of 0.90 more
stillborn piglets and mummies per litter
than sows with an S:P ratio of 0 (25t per-
centile) ('sr2=0.15, P=.004). In Herd 5,
only the second group of sows was vacci-
nated against PRRSV. The effect of
PRRSV S:P ratio on the number of still-
born pigs and mummies differed between
the vaccinated and non-vaccinated groups.
There was a marked increase in the num-
ber of stillborn piglets and mummies with
a higher PRRSV S:P ratio in unvaccinated
sows (sr2=0.10, P=.003). In vaccinated
sows, the number of stillborn piglets in-
creased only slightly with higher S:P ratios.

In Herd 1 (1996), piglets of sows that were
seropositive for PRRSV were more likely to

Table 3: Seroprevalence (% positive) of sows in seven herds tested twice
annually’ at a 5-6-month interval in 1996 and 1997 for porcine reproductive
and respiratory syndrome virus (PRRSV), swine influenza virus (SIV),
transmissible gastroenteritis virus-porcine respiratory coronavirus (TGEV-
PRCV), pseudorabies virus (PRV), Actinobacillus pleuropneumoniae (APP), and
Mycoplasma hyopneumoniae (MH). All herds had a history of seropositivity to at

least one of these six pathogens.

Herd Year Test# PRRSV SIV TGEV- PRV APP MH
PRCV

1 1996 1 16.7 30 66.7 NC2 0 ND3
2 6.7 46.7 100 NC 0 ND

1997 1 1.7 80 NC 0 53.3

2 0 100 39.7 NC 0 60.3

2 1996 1 6.7 9334 56.74 NC 20 ND
3 1996 1 50 86.7 36.7 NC 0 ND
2 533 100 0 NC 0 ND

1997 1 774 274 61.2 NC 0 80.6

2 76.7 717 6.7 NC 0 66.7

4 1997 1 0 33 0 NC 1.7 78.3
2 0 76.7 0 NC 0 80

5 1997 1 20.7 82.8 1.7 NC 0 65.5
2 8334 1004 5 NC 0 90

6 1997 1 83.1 441 93.2 0 0 69.5

2 80 56.7 883 0 0 81.7

7 1997 1 96.6 932 915 1.8 34 47.5
2 89.5 100 59.6 2.6 7 82.5

1 Not all herds were tested both years.In 1996, 30 sows were sampled per group, and
in 1997, 60 sows were sampled per group.When possible, samples were collected
from the same sows for both annual tests. Serological tests used were HerdChek
PRRS ELISA (Idexx, Westbrook, Maine), positive cutoff sample:positive (S:P) ratio 0.4;
hemagglutination inhibition test for SIV (H1N1), positive cutoff titer 40; serum
neutralization (Purdue strain) for TGEV-PRCV, positive cutoff titer 64; ELISA for M
hyopneumoniae, positive cutoff S:P ratio 0.6; complement fixation test for APP (types
1,3,5,and 7), positive cutoff titer 8;and PRV HerdChek ELISA (Idexx), positive cutoff

S:P ratio 0.7.

2 NC:Serological test not conducted because farm was not quarantined for PRV.
3 ND:Serological test not conducted in 1996.

4 Sows were vaccinated.

die between birth and weaning than were
piglets from seronegative sows (sr?=0.02,
P=.045). In Herd 5, a higher PRRSV S:P
ratio was associated with a lower average
weaning weight (sr?=0.06, P=.018). In
Herd 2, in contradiction to the predicted
direction of the effect, higher PRRSV S:P
ratios were associated with higher average
weaning weight (sr?=0.24, P=.016). In
Herds 3, 4, and 5, a higher PRRSV S:P
ratio was associated with a prolonged
interfarrowing interval. In 1997, the
interfarrowing interval for sows with a
PRRSV S:P ratio of 0.4 (positive cutoff)
was 4.6 days longer in Herd 5 (sr?=0.09,
P=.014) and 10.4 days longer in Herd 3
(sr2=0.05, P=.036), compared to sows with
an S:P ratio of 0. The difference in
interfarrowing interval between sows with

the 25 and 75 percentile PRRSV S:P
ratios in 1997 was 10.9 days in Herd 3 and
24.7 days in Herd 5. In Herd 4, although
all animals were negative for PRRSV,
higher PRRSV S:P ratios were correlated
with a longer interfarrowing interval
(sr2=0.15, P=.005). Sows with an S:P ratio
of 0.04 (75t percentile) on average had an
interfarrowing interval 2.6 days longer
than sows with an S:P ratio of 0 (25t
percentile).

A consistent negative association with re-
productive performance across herds could
not be determined for any of the other
monitored pathogens. Endemic SIV infec-
tion was associated in Herd 6 (1997) with
fewer piglets born alive (sr?=0.12, P=.001).
Sows seropositive for STV in Herd 1 (1996)
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had, on average, fewer stillborn pigs
(sr>=0.05, P=.034) than seronegative sows.
In Herd 3 (1997), higher SIV titers were
associated with more preweaning deaths
(sr>=0.07, P=.011), while in Herd 1
(1996), higher SIV titers were associated
with fewer preweaning deaths (sr?=0.16,
P=.001).

Higher titers for TGEV-PRCV were associ-
ated with poorer production in some herds,
and with better production in others. In
Herd 6 (1997), litters from sows with
higher TGEV-PRCYV titers had fewer live-
born piglets than seronegative sows
(sr>=0.03, P=.042). In Herd 1 (1997),
higher TGEV-PRCYV titers were correlated
with higher preweaning mortality
(sr2=0.11, P=.002). In Herd 2, the sows
were vaccinated for TGEV, but there were
more preweaning deaths in litters from
sows with higher TGEV-PRCV titers
(sr?=0.17, P=.009). In Herds 3 (1996) and
6 (1997), sows were not vaccinated against
TGEYV, and higher TGEV-PRCV titers
were associated with fewer preweaning
deaths (Herd 3: sr2=0.11, P=.048; Herd 6:
sr2=0.07, P=.02). The average weaning
weight was lower in litters from sows with
higher TGEV-PRCYV titers in Herd 1
(1997) (sr2=0.21, P<.001), as well as in
Herd 2 (1996) (sr>=0.21, P=.022). The
interfarrowing interval in litters from sows
with higher TGEV-PRCV titers was longer
in Herd 3 (1997) (sr?=0.10, P=.005) and
shorter in Herd 6 (1997) (sr2=0.10,
P=.018).

Actinobacillus pleuropneumoniae infection
was associated with more preweaning
deaths in Herd 2 (1996), which had the
highest prevalence of this pathogen
(sr>=0.29, P=.002). The number of piglets
born alive decreased with an increasing
PRV S:P ratio (sr?=0.03, P=.045) in Herd
6 (1997), one of the two herds where PRV

was present.

Mycoplasma hyopneumoniae, although
prevalent in all herds, had an impact on
reproductive performance only in Herd 6
(1997). Preweaning deaths increased
(sr>=0.05, P=.022) and average weaning
weight decreased (sr?=0.05, P=.027) with
an increasing S:P ratio for M hyopneumo-
niae in this herd.

Discussion
In this study, the impact of endemic infec-
tion on reproductive performance was

measured in university herds and in a con-
venience sample of commercial herds. The
data on pathogen prevalence are therefore
not necessarily representative of Illinois
swine herds.

Although there were no apparent clinical
signs due to infection with PRRSV re-
ported in any of these herds at the time of
our study, serological evidence for infection
with PRRSV was associated with poorer
reproductive performance in five of the
seven monitored herds. This virus is known
to persist in the herd for a prolonged pe-
riod of time.” The effect of endemic infec-
tion with PRRSV on the monitored herds
was of a magnitude that might have a sub-
stantial economic impact.

The magnitude of the effect of PRRSV
infection on reproductive performance dif-
fered among herds. This may have been
due to variations in pathogenicity of the
virus and the immune status of the herds.
Co-infection with other pathogens might
also have influenced the effect of PRRSV

on reproductive performance.

The negative association of endemic
PRRSV infection with reproductive perfor-
mance has been identified previously.'4
The study of Baysinger et all4 agreed with
this study in identifying fewer liveborn
pigs, higher pre-weaning mortality, and a
longer interfarrowing interval in herds
classified by producers as subclinically in-
fected, compared to ‘negative’ herds, and
differed in finding no association of en-
demic PRRSV with stillborn births and
mummies. Direct comparisons are difficult
because in the present study, the individual
sow was the unit of analysis, whereas
Baysinger et alld compared mean differ-
ences between herds, and did not require
serological testing to confirm a herd as
‘negative’ for PRRSV infection.

There are several possible explanations for
the presence of a significant correlation
between higher PRRSV S:P ratios and
more births of stillborn piglets and mum-
mies and a longer interfarrowing interval in
Herd 4, where no sows were diagnosed as
serologically positive for PRRSV. First, it is
possible that the positive cutoff value for
the PRRSV serological test might be set
too high to detect endemic infection. Sec-
ond, the diagnostic test for PRRSV might
have cross-reacted with another pathogen
that had a negative effect on measures of
reproductive performance. Finally, the

significant association between PRRSV S:P
ratios and reproductive performance might
have occurred by chance.

In Herd 5, a different effect of PRRSV
ELISA S:P ratio could be demonstrated for
vaccinated and non-vaccinated sows. Even
though the better reproductive perfor-
mance in the vaccinated group might have
been due to chance, this seems unlikely if
one looks at the relationship between
PRRSV S:P ratio and number of stillborn
piglets and mummies per sow. In non-vac-
cinated sows, higher PRRSV S:P ratios
were associated with a greater number of
stillborn piglets and mummies. This rela-
tionship did not occur in vaccinated sows.

With the exception of PRRSV, associations
of a specific endemic infection and poorer
reproductive performance could be found
only in some herds. Some effects occurred
in the opposite direction to that predicted,
especially for preweaning deaths and wean-
ing weight. There were repeated significant
associations of TGEV-PRCV with repro-
ductive performance, but some results were
contradictory. Several different factors
might be responsible for the conflicting
results. First, there was a large variation in
reproductive performance among indi-
vidual sows, due in part to differences in
genetic potential and in part to random
variation.!” Second, an endemic infection
with a pathogen might have a negative im-
pact only under certain management con-
ditions, and the effect of a single pathogen
might also be dependent on general herd
health status and the strain of the organ-
ism.1? Third, the time when each herd was
infected with the monitored pathogens was
unknown. A negative association of anti-
body levels with reproductive performance
may be expected if the pathogen persists in
the animal, if the infection occurs during
the observation period, or if previous infec-
tion has caused morphological damage to
the reproductive system, thereby having a
negative impact on reproductive perfor-
mance beyond the period of infection and
persistence of antibodies. Immunity of the
sows from a prior infection might have had
a positive impact on reproductive perfor-
mance: high antibody levels of the sow
might have reduced preweaning deaths and
increased average weaning weight through
the protective effect of maternal antibodies.

In any study of the association of multiple
diagnostic test results with measures of re-
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productive performance, some associations
might be significant by chance. The pro-
portion of variance accounted for by some
predictors was small and may not be bio-
logically important. With the sample size
of sows used in most analyses (n = approxi-
mately 40), there was a statistical power of
0.80 to detect an sr? value of at least 0.14
as significant at o= 0.05 in a one-tailed
test.'® Therefore, the association of any
single variable with performance should
not be overinterpreted. Repeated strong
associations over time in a herd identifies a
problem specific to that herd. It is valid to
generalize the results to other herds than
the ones that participated in our study only
if an association has been identified in mul-
tiple herds. In this study, this was the case
only for PRSSV, ie, only PRRSV infection
showed a consistent, strong association
with inferior reproductive performance
across herds.

Implications

e Endemic PRRSV may have a signifi-
cant negative impact on reproductive
performance of sows.

* Measuring differences in performance
between seropositive and seronegative
sows within one herd may give an
estimate of the effect of infection in
that herd, and may also show the
benefit of vaccinating sows.

* Decisions on herd health management
may thus be based on economical
analysis of costs and benefit of
intervention.
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