
Head at the University of Nevada at Reno. As Dean, Dr. 
Thawley had a strong commitment to outreach at the 
College and saw the Leman Conference as a great oppor
tunity to help the swine industry. He encouraged faculty 
in their efforts to build a quality program each year and 
provided the staff to support a conference of this size. He 
will be remembered for his commitment to the growth 
and success of the Allen D. Leman Swine Conference. 

Regardless of all the efforts previously mentioned, you 
the individuals who attend the Leman Conference, are 
the most important reason for success. Without your pres
ence, there would be no need for this meeting. Your com
mitment to your education brings you here. You have chal
lenged yourself and others to be better. We want to meet 
that challenge. 

Thank you for attending the 1998 Allen D. Leman Swine 
Conference. Please feel free to suggest ideas to improve 
future conferences. 

- Charles H. Casey, DVM 
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Elimination of porcine reproductive and 
respiratory syndrome (PRRS) virus using a test 
and removal process 
S.A. Dee, DVM, PhD, Dipl. ACVM and T.W. Molitor 

Porcine reproductive and respiratory syndrome (PRRS) 
is an economically significant viral disease of pigs. A 
member of the Arterivirus group, it has been documented 
to produce persistent infections. 1-3 The virus has been iso
lated from tonsillar scrapings for up to 157 days after in
fection. Infection of pig fetuses during the third trimester 
(day 90) of gestation results in persistently infected ani
mals, capable of shedding virus for extended periods (7 
to 16 weeks). PRRS viral antigen has been detected using 
polymerase chain reaction (peR) and in situ hybridisation 
assays from macrophages located in the male reproduc
tive tract, lung, lymph nodes, and brain. Finally, trans
mission ofPRRS virus from persistently infected animals 
to contact controls has been demonstrated.4

.
5 

Although successful control strategies for reducing the 
economic impact ofPRRS have been developed, attempts 
to eliminate the virus from infected farms have been in
consistent. 6

,7 Wills and others3 demonstrated that persis
tently infected animals remain seropositive for up to 157 
days after infection. Therefore, it was speculated whether 
the use of serologic tests in conjunction with a program 
of test and removal (T & R) could be applied for the de
tection and elimination of persistently infected animals. 
Such a process has been used for the elimination of 
Aujesky's Disease virus. 8 

Serologic tests for the detection of antibodies to PRRS 
virus are commercially available. The ELISA is routinely 
used in diagnostic laboratories throughout North America. 
Results are reported in the form of a sample to positive 
(SIP) ratios, with ratios of >0.4 considered to be positive. 
While the ELISA is highly sensitive, it has a specificity 
of 97%, with false positives ranging from 0.4 to 0.8.Y 

The indirect fluorescent antibody (IFA) test was the ini
tial serologic test developed in the US.IO While its degree 
of specificity is quite high; its sensitivity is questionable, 
due to its reliance on a subjective end point, frequently 
influenced by the experience of laboratory personnel. 

Recently, peR assays for the detection of PRRS viral 
antigen in tissue, serum, and semen have become com
mercially available. II Highly sensitive and specific, this 
test is based on the amplification of nucleic acid sequences 
from the open reading frame 6 region of the PRRS virus 
genome. 
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The purpose of this paper is to describe an attempt to elimi
nate PRRS virus from an infected farm using a test and 
removal protocol in combination with the aforementioned 
diagnostic tests for the detection of persistently infected 
breeding animals. 

The subject farm was infected with PRRS virus in 1995. 
It consisted of 792 sows and utilized three-site produc
tion. The goal of the farm owner was to produce PRRS
negative breeding stock. Previous attempts to eliminate 
the virus from offspring·using early weaning «14 days) 
and segregated production had failed. Seropositive ani
mals had been detected in the nursery and finishing popu
lations, along with isolation of the PRRS virus. Follow
ing the assessment of the biosecurity methods practiced 
on all three sites, it was concluded that the source of virus 
to sites 2 and 3 was most likely weaners originating from 
persistently infected sows. 

Prior to initiation of the study, an initial assessment of the 
prevalence of PRRS antibodies in the breeding herd had 
indicated a level of 10%. Sixty randomly selected adult 
animals had been sampled and tested by ELISA. Based 
on this level of prevalence, it was decided to initiate a T 
& R process to eliminate persistently infected animals 
from the breeding herd. Once completed, elimination of 
the virus after weaning was to be carried out through de
population of the nursery and finishing facilities. 

The diagnostic protocol used to detect persistently infected 
breeding and gestating animals is summarized in Table 
1. All samples were initially screened by ELISA. Ani
mals with ELISA SIP ratios of > 1.0 were immediately 
removed from the herd and slaughtered. Samples with Sf 
P ratios <1.0 were then tested by IFA and peR. Animals 
that were positive on either test were also removed from 
the herd. In order to reduce cost, three samples were 
pooled together for peR testing. 

During the onset of the T & R process, the herd was 
sampled monthly for four consecutive months. Sixty ran
domly selected breeding animals were sampled each 
month and suspect animals removed immediately. Fol
lowing completion of the four month testing period, if 
the percentage of removed animals had not exceeded 10%, 
the remainder of the breeding herd was to be tested on a 
single day. 
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Table 1: Summary of the diagnostic protocol for the detection of persistently infected pigs 

Test Result 

ELISA ~ 1.0 < 1.0 < 1.0 ~0.4 ~0.4 <1.0 

peR NT + + 

IFA NT NT + NT + 

Decision Remove Remove Remove Remove Remove Retain & 
Retest 

NT = Not tested 

After the T & R protocol was completed, the nursery and 
finishing facilities were depopulated as described. 12 The 
breeding and finishing populations were then monitored 
on a monthly basis using the ELISA. Thirty randomly 
selected animals from each population were sampled, 
based on a sample size capable of detecting at least one 
infected pig assuming a prevalence of 10% at a confidence 
level of 95%. Replacement gilts were purchased from a 
PRRS negative source, quarantined for 30 days, and tested 
by ELISA. If positive replacement animals were detected 
in quarantine, the entire group was sold to slaughter. 

Table 2 summarizes the data from the testing protocol. 
Of the 792 breeding animals tested, 66 (8.3%) were re
moved from the herd based on the guidelines outlined in 
Table I. The parity distribution of animals removed from 
the herd indicated that all were 5th parity or higher, with 
55 (83.3%) between parities 6 through 9. Two out of 264 
serum pools (0.76%) were determined to be peR posi
tive. The six sows that made up these two pools were 
individually re-tested by peR and ELISA. Two animals, 
one from each pool, were determined to be viraemic and 
had ELISA SIP ratios of 0.35 and 0.55, respectively. 

Table 2: Summary of results from test and 
removal project 

Numberof animals removed 66 
Number of animals tested 792 
Percentage of removed animals 8.3% 
Parity range of removed animals 5-9 
Percentage of 6+ earit~ removed 83.3% 

Numberof animals ELISA ~ 1.0 8 
Numberof animals ELISA (+)/IFA (+) 51 
Numberof animals 1 

ELISA (+)/IFA (+)/PCR (+) 
Numberof animals 1 

ELISA (-)/IFA (-)/PCR (+) 
Numberof animals 14 

ELISA (+)/IFA (-)/PCR (-) 
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Fourteen animals (1.9%) were originally ELISA positive 
with SIP ratios <1.0, but IFA and peR negative. It was 
planned to retest these individuals at the completion of 
the T & R protocol; however, only eight remained in the 
herd. Results indicated that five of the eight remained 
ELISA positive, and were subsequently removed from the 
herd (Table 3). 

Following completion of the protocol, the breeding and 
finishing populations were monitored as previously de
scribed for a six month period. As of this writing, all 
samples (180) collected from breeding and finishing popu
lations were ELISA negative. 

The results of this study indicate that the ability to detect 
persistently infected swine is a very difficult, elaborate 
procedure. While serologic data from the first six months 
following completion of the T & R process has not re
sulted in the detection of seropositive pigs, further test
ing will continue, not only in the adult animals, but in 
offspring as well. Based on the large number of seroposi
tive sows that were 5th parity or greater, directing the 
sampling procedure towards animals within these pari
ties may be most effective at detecting carriers in the fu
ture. Since the original infection took place in 1995, one 
would expect that individuals at the highest risk of being 
persistently infected would have been at least 2-3 years 

Table 3: Summary of repeated testing of ELISA 
(+)/PCR (-)/IFA (-) animals 

ELISA SIP ratio on 
testing date 

Sow# 10/97 2/98 Decision 
1 0.72 0.84 remove 
2 0.91 0.61 remove 
3 0.46 0.2 retain 
4 0.64 0.61 remove 
5 0.54 0.45 remove 
6 0.64 0.32 retain 
7 0.56 0.01 retain 
8 0.72 0.58 remove 
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old (5 or more parities) at the time the T & R protocol animals, it may provide another option for the eradica-
was carried out. tion of PRRS from chronically infected farms. 

The major weaknesses of the study are twofold: I) The 
potential risk of not detecting all persistently infected 
animals using the aforementioned diagnostic protocol; 
and, 2) the cost of the protocol. The value of the peR test 
was demonstrated through the detection of the two posi
tive sows, with ELISA ratios of 0.35 and 0.53 which led 
to immediate removal of two animals that may not have 
been considered high risk based on serology alone. Fur
thermore, both were preparing to farrow which could have 
resulted in infected piglets at weaning. 

One possible means of improving the accuracy of the 
detection system would be to include tonsillar biopsies 
as an additional diagnostic tool. However, the sensitivity 
issues surrounding this test have not been addressed, and 
it is known that animals can retain virus in sites other 
than tonsiJ.2 In order to reduce the risk of carrier males, 
all herd boars were removed prior to initiation of the T & 
R protocol and only seronegative replacement boars were 
added to the herd. All boars were re-tested during the four 
month study period and no positives were detected. 

The second concern was the cost of the T & R protocol. 
The diagnostic cost per inventoried breeding animal was 
$12.66. Obviously, a low breeding herd prevalence 
(<10%) is necessary prior to consideration of the proto
col. The estimated cost of a pregnant sow that was re
moved prior to farrowing was $300. In order to minimize 
lost production, pregnant gilts were purchased correspond
ing to the stage of pregnancy of the culled animals; how
ever, this did result in additional cost. Fortunately, sows 
that were removed from the herd were nearing the end of 
their productive lifespan (parities 5-9). 

In conclusion, the success of this protocol will be mea
sured over time, as the herd is continually monitored. If 
the test and removal protocol proves to be efficacious at 
detecting and eliminating persistently infected breeding 
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