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Summary- Outbreaks of porcine reproductive and respiratory syndrome (PRRS) in the United States were first reported

in 1987, peaked in 1989-90, and stabilized in 1991-92. Recent data from many laboratories indicate that subclinical

infections with PRRS virus may also be common. Limited serological studies have indicated that PRRSvirus is widespread
across the United States. The objective of this study was to determine the seroprevalence of PRRS virus in swine herds in

the United States. For this purpose, we used sera collected in 1990 as part of the National Animal Health Monitoring

System (NAHMS) survey of 412 randomly selected swine herds in 17 states. Blood samples from up to 10 sows and/or

gilts were collected from each herd. The sera were tested for PRRS virus (VR-2332 strain) antibodies by an indirect-fluores-

cent antibody (IFA) test. Sera from 123 herds were also tested for antibodies to the Lelystad strain of PRRS virus. The

prevalence of seropositive herds ranged from 0% in Oregon, Pennsylvania, and Tennessee to 82% in Michigan. The mean

and median seroprevalence of herds within states was 33% and 29%, respectively. These data indicate that at the time of
this serologic survey, PRRSvirusinfectionwas common in the United States.

L
imited serologicstudieshave indicatedthat PRRSvi-
rus is widely disseminated among swine herds in the
United StatesP In a survey done at the National Vet-

erinary ServicesLaboratories,Ames,Iowa, the prevalence of
antibody to PRRSvirus in adult swine at the time of slaugh-
ter ranged from 4.6%in Kansas to 20%in Iowa.3Herds were
found to be seropositivefor this virus as early as 1985in Iowa4
and 1986in Minnesota,SHowever,the significanceand impact
of this diseaseon the United States swine population remains
unclear because the seroprevalence of PRRSvirus in all the
hog-producing regions of the country has not been deter-
mined. The objective of this study was to determine the
seroprevalenceof PRRSvirus in swineherds in the United
States, This information can be used to estimate the impact
of this disease on productivity and can also be used as a ref-
erence for past and future studies that analyze the epidemi-
ology of PRRSvirus.

Materials and methods
Serum samples
In 1990, the National Animal Health Monitoring System
(NAHMS)conducted a survey in 17states of the United States
and selected 412 swine herds at random,6 Blood samples were
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collected from up to 10 sows and gilts from each herd
(Table 1).The sampling distribution was as follows:. approximately 58%of the herds had 10 samples

each;
11%had 9 samples;
17%had 6-8 samples; and
14%had 1-5samples,

...
Sera were frozen at -200Cuntil used,Wetested a total of 3372
serum samples for antibodies against the VR-2332strain of
PRRSvirus, Additionally, we tested sera from 64 herds that
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were found negative and 59 herds
that were found positive for anti-
bodies to the VR-2332strain of
PRRSvirus for antibodies to the

Lelystad strain.

Antigen
We infected 3-day-oldCL2621cell
(Boehringer Ingelheim Animal
Health, St.Joseph, Missouri)mono-
layers prepared in 96-well micro-
titer plates with 1000 TCIDsoof
ATCCVR-2332or the Lelystad
strain of PRRSvirus per well.Af-
ter incubating at 37°Cfor 48-72
hours, we fixed the infected cells
with cold absolute ethanol and

stored the plates at -20°C until
used.

Serologic test
We performed the IFAtest as pre-
viously described.1,7We prepared
four-fold dilutions of sera in phos-
phate-buffered saline (PBS;pH 7.2) with a starting dilution
of 1:20,and transferred 100 ~l of each dilution to virus-in-
fected CL2621cells. After the plates were incubated for 45
minutes at 37°C,we washed them with PBS.We added 50 ~l
of an optimum dilution of a fluorescein-conjugated anti-por-
cine IgG (ICN Biomedicals, Costa Mesa, California) to each
well. After incubating for 45 minutes, we washed the plates
and observed them under a fluorescent microscope for spe-
cific cytoplasmic/perinuclear fluorescence.

Analysis of data
We considered a sample to be positive if we observed specific
fluorescence at 1:20dilution or above. We considered a herd

to be positive if at least one animal was seropositive.We then
calculatedthe seroprevalenceof PRRSvirus within the se-
ropositive herds and per state. We used Chi-square analysis
to test for a trend in the association between parity and like-
lihood of being seropositive in 74 herds for which parity was
recorded and where at least one animal was seropositive.
UsingChi-squareanalysis, we also compared the association
between the number of samples collected per herd (1-5,6-8,
9, 10) and the likelihood of detecting at least one seroposi-
tive animal.

Results

Of the 412 swine herds tested, 147 (36%) had at least one ani-
mal seropositive for the VR-2332strain of PRRSvirus. There
was a significant association between seroprevalence and the
number of samples collected per herd. We detected fewer

seropositive herds than expected among those with 1-5
samples tested (P <.05;Fig1).Of the 147seropositive herds:

. 25%had a prevalence of < 14%;. 50% had a prevalence of < 30%;and. 75%had a prevalence < 43% (Fig 2).

The prevalence of seropositive herds ranged from 0%in Or-
egon,Pennsylvania, and Tennesseeto 82%in Michigan(Table
2). The mean and median seroprevalence of herds among
states was 33%and 29%,respec.tively.There was no signifi-
cant association between parity of a sow and the likelihood
of her being found seropositive (Fig 3).

Of the 123herds tested for antibodies to the Lelystad strain,
92 (74.8%)were negative (Table 3).When compared with the
results obtained for VR-2332:
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. 60 herds were negative for both strains;. 32herds were positive for VR-2332but negative for
Lelystad;. 4 herds were positive only for antibodies against
the Lelystad strain; and. 27 herds were positive for both strains (Table 3).

Discussion

Thedata indicatethat althoughthe seroprevalenceof PRRS
varies considerablyacross the United States,overall, the virus
has infected herds throughout the country. In the midwest,
which is relatively dense with swine farms, the prevalence
is moderatelyhigh,whereasevidenceof PRRSviruswas not
detected in several states that have fewer swine herds.

We believe that the actual prevalence of PRRS-seropositive
herds is higher than that reported in this study. This is due,
in part, to sampling error. Because we did not sample the
entire herd, the likelihood of detecting all seropositive herds
is less than 100%.For example, if only five individuals were

randomly selected from a herd that had a seroprevalence of
20%,there would be a 33%probability that we would have
failed to detectPRRSvirusin this herd.8Sinceall animalsin
a herd were not tested, it is very likely that we inappropri-
ately deemed some herds to be negative.

It appears that herds with a low seroprevalence among sows
and gilts are extremely common. In this study, 50%of the
seropositive herds had less than 30%seroprevalence.,Loula9
reported similar findings in a survey of seven selected herds
in Minnesota. Perhaps PRRSvirus is not spreading within
many herds and seroprevalence is declining as seropositive
sows are replaced by seronegative gilts. Or perhaps antibody
is not persisting in previously infected pigs.1OStevenson,et al.n
described one such herd, in which the seroprevalence of se-
ropositive sows was as low as 15%,with sows converting to
a seronegative status within 10weeks after infection. Because
parity was not associated with the likelihood that the sows
were seropositive, antibody decay to undetectable amounts
after infection appears to be common.

We may also be underestimating the seroprevalence of PRRS
because of the antigenic diversity among PRRSisolatesp,7The
likelihood of detecting PRRS-positiveherds was increased
when sera were tested for both ATCCVR-2332and Lelystad
strains of the virus.1The estimated seroprevalence may have
been further increased if we had used other PRRSvirus iso-
lates that are serologicallydistinct from the ATCCVR-2332
and Lelystad strainsP

The relatively high seroprevalence detected in this study in-
dicates that there was a higher incidence of infection of
swine herds than is indicated by reports of clinical out-
breaks.2,10,13,14While clinical evaluation is subjective, the high
seroprevalenceindicatesthat subclinicalinfectionwith PRRS
virus may be common in the swine industry.
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