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DIAGNOSTIC NOTES
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ince the development of the indirect-fluorescent antibody (IFA)
test in 1992, serologic profiling has been extremely valuable in
improving the understanding of PRRS virus (PRRSV) patterns of

transmission within infected farms.1,2 The IFA test detects IgG antibod-
ies and indicates infection, not protection. IFA titers are initially de-
tected 7–10 days post-infection and persist for up to 3–4 months.3 Re-
cently, an ELISA test has been developed.4 It too measures IgG;
however, ELISA antibodies are not detectable until 9–10 days post in-
fection and persist for longer periods (at least 5–6 months). Both
tests appear to be very useful when initially profiling an infected herd.

The concept of serologic profiling is based on monitoring the dynam-
ics of an antibody response within populations over time. Such strate-
gies have been widely practiced in the poultry industry, but have been
slow to gain acceptance for solving disease problems of swine. Poten-
tial reasons include:

• cost;
• the lack of understanding where and how to sample;
• accuracy and consistency of tests; and
• difficulty in interpreting results.

PRRSV has changed all of this! This disease has taught us how impor-
tant serology can be. In our opinion, it is impossible to truly under-
stand farm-specific PRRS problems without a serologic profile. The
purpose of this paper will be to relate the aforementioned problems to
a field case of PRRS and attempt to demonstrate the value of serology.

History

A 500-sow, farrow-to-finish, one-site production farm in southern
Minnesota was originally infected with PRRSV in 1990. Upon cessation
of reproductive signs of the disease, recurrent episodes of postwean-
ing pneumonia began to take place in the nursery. Pigs appeared
healthy at weaning, but became anorexic and demonstrated signs of
respiratory distress 2–3 weeks later. Clinically, an elevated level of
sneezing, coughing, and periocular edema were initially detected, fol-
lowed by increases in meningitis and peracute death loss. Mortality
rose from 2% to 10% in the nursery, while average daily gain in this
stage decreased from 0.75 lb to 0.25 lb per day. Commercial vaccines
were not available at the time.

Diagnostic workup

Four piglets demonstrating respiratory problems and/or meningitis
were submitted to a diagnostic laboratory. Bacteriology culture indi-
cated the presence of Streptococcus suis, isolated in pure culture
from the brain. Histopathological examination indicated lesions sug-
gestive of interstitial pneumonia. Finally, PRRSV was isolated from the
sera of all pigs.

Based on these results, it was decided to determine the epidemiology
of the PRRSV infection on this farm. A serologic profile consisting of
10 gestating sows, 10 recently weaned (3- to 4-week-old) piglets, 10
8-week-old piglets, and 10 6-month-old finishing pigs was collected.
By sampling the farm in this manner, one can assess the activity of the
virus in each pig population, i.e., breeding (sows), farrowing (4
weeks), nursery (8 weeks), and finishing.

The lack of an antibody response in sows and recently weaned pigs in-
dicated the absence of PRRSV infection in the breeding and farrowing
populations (Table 1). In contrast, the high prevalence of antibodies
detected in 8- week-old nursery piglets indicated recent infection. Fi-
nally, the low titers detected in the finishing pigs indicated antibody
decay following infection early in life.

Discussion

This profile demonstrates transmission of PRRSV in the nursery but
not in the breeding or finishing populations. The ability to determine
stage-specific patterns of virus transmission is very helpful prior to
making decisions about how to implement control measures. This
problem was easily solved by depopulating the nursery to interrupt the
spread of virus in this stage. Levels of performance and mortality re-
turned to normal after depopulation. Let’s revisit the aforementioned
concerns about serology and see if we have adequately assessed each
one:

Cost
Forty samples were collected, and the cost to the producer was $6.00
per sample. Therefore a total bill of $240 for serological analysis was
submitted. This producer has been spending over $3.50 per nursery
pig produced with antibiotic costs to control the S. suis and enzootic
pneumonia prior to depopulation. Twelve months later, records indi-
cated that this cost had averaged $1.50 per pig. This farm produced
over 10,000 nursery piglets each year, so the cost of the testing ap-
peared to be worthwhile.

Where and how to sample
It has been our basic approach to profile pigs from areas that best
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represent what takes place within a population over time. Using the
previously described sampling method, one can assess the PRRS sta-
tus in the adults (10 sows), in the farrowing and weaning populations
(3- to 4-week-old piglets), any changes in serostatus that take place in
the nursery (3- to 4-week-old piglets versus 8- to 10-week-old pig-
lets), and in the finisher (10 weeks to 6 months of age).

The question of how to sample deals primarily with sample size. The
sampling of 10 animals per stage allows you to detect at least a 30%
prevalence with a 95% degree of confidence. In order to improve
sampling sensitivity, it may be necessary to bleed 30 breeding animals.
Prevalence levels of 10% or less may exist in chronically infected adult
populations. Based on this fact, we may sample 30 breeding animals,
submit 10 samples, while separating and freezing the remaining 20
sera. If further analysis is required, the stored samples can be submit-
ted. If 30 samples are tested, you should include at least five samples
over a range of parities, including gilts from the replacement pool,
prior to breeding.

Accuracy and consistency of results
No serologic assay today is 100% sensitive and specific. All tests have
inherent disadvantages, but these can be minimized if a few steps are
consistently followed:

Work with a designated laboratory
This will allow for improved familiarity with testing methods and per-
sonnel involved.

Provide the serologist with an accurate history and
inform him/her of your reasons for testing
Providing serologists with some background information on the case
may help them interpret the results. For example, if you suspect that
there is PRRSV circulating in a particular stage of production (as ob-
served above), include a short summary of clinical signs, onset of dis-
ease problem, etc.

Prior to sampling, establish a plan of action
What happens if the results are positive? Negative? What will be the
course of action following receipt of the data? Having a predetermined
course of action will not only help increase the value of the results, it
will impress the client! A mistake people frequently make is to go
through all the work of collection, spend a lot of money, and then have
no idea what to do after the results are reported.

Interpreting the results
This, of course, is the critical step. As demonstrated in the previous
case, it is important to understand the type of antibody detected and
what the presence of that antibody means. The presence of antibodies
rarely indicates that the animal is protected, but rather that it has been
at some time.

The magnitude of the titer response may help determine the chronol-
ogy of infection. For example, titers of 1:1024 suggest recent infection.
In contrast, titers of 1:16 may either indicate antibody decay after in-
fection, or that the animal sampled was recently infected and is under-
going seroconversion. This demonstrates the weakness of a one-time

sampling procedure; therefore, a farm may need to be reassessed 1–2
months later. While this does increase cost, it also increases confi-
dence and accuracy. Finally, knowledge of the type of antibody de-
tected is helpful as well. IgG antibodies endure longer than do those of
the IgM class. An IgM IFA test has been developed for PRRS, allowing
us to detect acute infection and a potentially viremic condition.5 Nega-
tive results generated from other IgM tests, such as the complement-
fixation test for Actinobacillus pleuropneumoniae or the agglutina-
tion test for leptospirosis, may cause confusion. This is usually due to
false negative results, following rapid decay of the IgM. Again, it is
critical to understand the test that is chosen.

Conclusions

In our opinion, serology is an essential part of a PRRS diagnostic and
control program. We hope we have demonstrated the need for sero-
logic profiling and answered some of the frequently encountered
questions or concerns. Needless to say, serologic results need to be
strengthened by other components of a thorough diagnostic workup
including microbiology, histopathology, and clinical history. However,
if used properly, serology can be a very cost-effective method of gener-
ating meaningful data on the epidemiology of PRRSV for a particular
farm situation, as well as other infectious diseases.
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Table 1

A summary of a serologic profile indicating PRRS virus
transmission in nursery pigs

delpmasegatS
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1 — — 4201:1 61:1
2 — — 652:1 46:1
3 46:1 — 61:1 —
4 — — — —
5 — 61:1 4201:1 61:1
6 — — 4201:1 61:1
7 — — 4201:1 46:1
8 — — 652:1 —
9 — — 46:1 —
01 — — — 61:1

Analysis via indirect fluorescent antibody testing


