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I. Introduction 
Improper gilt acclimatization is one of the major causes for persistance of respiratory 
and reproductive diseases, even in high health farms.  Traditional acclimatization 
programs fail because they do not achieve a consistent level of exposure of the gilts to 
different pathogens. Most gilt acclimatization strategies have never been scientifically 
validated, so that their relative benefits are uncertain. Naïve gilts entering the gestation 
barn can potentially get infected with PRRSv, mycoplasma, etc. and amplify and 
disseminate the organism. Gilt acclimatization constitutes one of the main control 
strategies to reduce the risk of PRRSV outbreaks in positive herds. It is therefore critical 
to study different acclimatization strategies in order to evaluate which of them achieve 
the best levels of exposure followed by immunity. Exposing gilts to the farm strain 
reduces the risk of introducing new strains either through vaccination or field-derived 
strains. Gilt acclimatization without vaccine relies on infection through direct contact of 
these gilts with piglets or their serum. Therefore there is a need to determine which 
nursery pigs have the highest viremia and can be used to successfully challenge gilts. 
There is also a need to determine the effects of challenging incoming gilts with infected 
piglets or their serum. 
 
Part 1: Relationship between Clinical signs and levels of PRRSv viremia in 
Nursery Pigs 
 
II. Abstract 
The clinical signs seen in an acute PRRSV outbreak have been well described. This 
study was intended to develop a clinical approach to identify nursery pigs with high serum 
titers to porcine reproductive and respiratory syndrome virus (PRRSv). Pigs with high 
titers can then be used for virus exposure of gilts in acclimation. After defining a priori four 
different categories of clinical signs, we tried to determine which category of nursery pigs 
had the highest viremia. For this study we used a nursery with a capacity of 16,000 
piglets, weaned at 17 days of age and housed until 60 days of age. Pigs were placed in 
the nursery each week, in an all-in-all-out by room flow, with 25 pigs per pen; each room 
had 4 rows with 8 pens. Pens were separated by non-solid partitions allowing nose to 
nose contact and flooring was full plastic slatts. 
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A large number of viremic pigs were found, but only a few had high virus titers. Pigs in 
category 4 (sick with lymphadenopathy) had higher viral titers compared with the other 
categories (p = 0.018). Older pigs (> 4 weeks after entry) also had higher viral titers. 
Other clinical signs measured were not statistically associated with viral titers, including 
lymph node thickness (p = 0.287), respiratory frequency (p = 0.228), sex (p = 0.93), and 
temperature (p = 0.0627). 
 
III. Objective 
1- To establish if clinical signs are a valid measure of potential infectivity in weaned 

pigs 
 
IV. Procedure 
This was a cross-sectional study where pigs were bled 2 weeks after entry into the 
nursery and then at the onset of clinical signs (4 ½ weeks after entry), and prior to 
leaving at 6 weeks after entry. There were 120 pigs sampled in this study, 40 pigs per 
age group. We defined 4 categories of clinical and pathological manifestations that can 
be usually observed in a PRRS outbreak. We them sampled 10 pigs in each category. 
Additionally, samples of pigs of 3 different ages (2 weeks, 4 ½ weeks and 6 weeks after 
weaning) were obtained. These four categories were characterized by the following 
clinical manifestations: 
� Healthy (Category 1): Pigs with a healthy clinical aspect, without apparent loss of 

weight and without inflammation of the inguinal lymph nodes. 
� Healthy with lymphadenopathy (Category 2): Pigs with a healthy clinical aspect, no 

weight loss but with apparent inflammation of inguinal lymph nodes. 
� Sick (Category 3) Pigs with a clinical aspect characterized by long hair, pale color, 

and inflammation of the ocular epithelium, with high respiratory frequency and 
without lymphadenopathy. 

� Sick with Lymphadenopathy (Category 4): Pigs with a clinical aspect similar to 
category 3 and lymphadenopathy. 

 
Ten pigs for each category were selected at random for each age group. This sample 
size allowed the detection of at least 1 pig at the 95 % confidence interval if the 
prevalence was higher than 10.5 % for the age group and higher than 30 % for the 
category group. The statistical program “Statcalc” was used for these calculations. 
 
Sex was also noted, since previous work had found that behavior could influence the 
transmission of virus in mice. Respiratory frequency was measured, as well as lymph 
node thickness and rectal temperature. Blood was collected from each animal and kept 
on ice until the next day, when the samples were sent to the University of Minnesota 
Diagnostic Laboratory. They were then processed for a semi quantitative PCR. In 
addition, samples were tested for PRRS antibodies using an ELISA test. An IPMA test to 
measure antibodies against porcine-Circovirus type II was also performed in 2 pools of 
samples between age-category groups. 
 
V. Results and Discussion 
 
The results showed that at 2 weeks after entry most pigs, 39/40, were negative to the 
PRRS PCR.  Pigs had high maternal antibodies, as shown by ELISA with an average 
ratio > 0.93. At 4½ weeks after entry, most pigs became positive to the PRRS PCR test. 
At this time the probability of finding viremic pigs was high (87.5% were viremic across 
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all categories). Antibodies also highly increased at this time, which suggests that 
infection had taken place around two weeks before. At 6 weeks of age, the probability of 
finding viremic pigs was smaller compared to age 4 ½, but viremic pigs had a higher 
virus titer. ELISA titers started to decrease at this time. 
 
In this study, an interaction between “age” and “category” was found. Thus, category 4 
together with age 6 had significantly higher viral titers. The odds of becoming viremic 
were 4 times higher for pigs in category 4 and age 6, compared with those in category 1 
with the same age. Furthermore, inside of the same age 6, category 4 has 16 times 
higher odds of becoming viremic than category 2 and 4 times higher than category 3. 
 

 
 
 
Two weeks after entering most pigs were negative regardless of clinical signs. At four 
weeks all categories had positive animals for PCR. However at 4 weeks, category 4 has 
significant higher viral titers than all other categories. At six weeks there were less 
positive animals except in category 4. At this time, virus level was very high in category 
3 and 4 and low in 1 and 2. 
 
Table1: Percent positive pigs to PCR  
by age and category 

 C1 C2 C3 C4 

Age 
4.5 

100% 80% 80% 90% 

Age 6 50% 30% 50% 100% 
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Table 2: Odds of finding animals with 104  
 viral titer or more was as follows 

 C1 C2 C3 C4 

Age 2 0% 0% 0% 10% 
Age 
4.5 

30% 40% 30% 50% 

Age 6 20% 0% 20% 60% 

 
Although there were no obvious clinical signs of other infectious diseases, the 
interaction with other bacteria and viruses was not studied and some of the clinical 
signs might be due to such interactions. The purpose was not to study interactions, but 
some confounding may have resulted from this.  
 
It has been established that TaqMan PCR is one of the best techniques to avoid cross-
contamination between samples and therefore the appearance of false positives. 
However, the viral titers found may not reflect infectivity, since PCR measures sequences 
of genetic material, of both live and inactivated material. Also, viral titers were measured 
in sera and may not accurately reflect viral shedding from respiratory sites. Because of 
this, the relationship between clinical signs and infectivity cannot be determined from this 
data.  
 
The fact that a few viremic pigs at early ages had high S/P ELISA ratios suggests either a 
protective maternal effect, or that vertical transmission was too slow to allow detecting 
viremic pigs at that early age, or both. The high prevalence of viremic pigs at 4 ½ and 6 
weeks suggests that contact transmission was important.  
 
With regards to viral titers, category 4 was clearly significantly higher compared to the 
other categories. This may be due to the multi-systemic behavior of PRRS virus that 
would result in the multiple signs that defined this category. The initial objective of 
using clinical signs to detect pigs with high viral titers was met if category 4 
animals are selected 2 weeks after seroconversion. 
 
Part 2: Effects on Gilts to PRRSv exposure using Piglet Serum from the Same 
Farm. 
 
VI. Abstract 
Gilt acclimatization is the single most important and effective management tool to control 
PRRSv infection in sow herds. Procedures that naturally expose gilts to the homologous 
farm strain have represented a successful approach implemented in many countries.  
This study evaluated the serological patterns of naturally challenged, both naïve and 
previously seropositive replacement gilts, as a mean of acclimatization. To do so, 
replacement gilts from 5 different farms where monitored serologically during the 
isolation-acclimatization period, which was divided as follows: PRRSv exposure phase (1 
week) and recovery phase (6-7 weeks). As expected all groups except one of the 
seronegative gilts, responded to the virus challenge with seropositive titers in 100% of the 
animals between 15-21 days post-challenge. This was followed by a reduction in titers 
around 7 weeks after inoculation. At this time it was decided that the gilts were not viremic 
and the animals were moved into the farm breeding and gestation/Site 1 area. However 
gilts from the seropositive groups had mixed responses after 21 days of inoculation. 
There was a rise in titers in Category 2 A and B and a reduction in Category 2 C. In view 
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of this unexpected response, gilts in Category 2 A were bled 2 more times at 63 and 81 
days p.i. However S/P ratios continued to be high in 15% of the animals. At this point it 
was decided to cull these gilts since they could still be viremic representing a high risk for 
introduction.  
 
Natural exposure of replacement gilts has proven successful in controlling the clinical 
presentation of PRRSv in these farms. However, it obviously carries some risks because 
serum from nursery piglets may contain other viruses. Also, the acclimatization unit must 
be placed in an isolated site away from the farm, to prevent accidental reinfection of the 
sow herd.  
 
 
 
VII. Objective 
1- To discover the most reliable and safe way of exposing naïve gilts to PRRS virus 

using infected piglets from the same farm 
 
 
VIII. Procedures 
Replacement gilts from 5 different farms where monitored serologically during the 
isolation-acclimatization period, which was divided as follows: PRRSv exposure phase 
(1 week) and recovery phase (6-7 weeks). Prior to arrival and isolation of the 
replacement animals, a potential source of the farm specific PRRS virus was located. 
To do this, nursery animals were serologically profiled using the ELISA test to determine 
the time of infection. Nursery pigs where then selected at the time of infection as a 
potential source of field virus. Serum or blood and lymphatic nodes were obtained from 
these piglets and used as challenge inoculum for the replacement gilts. 
 
The farms where grouped into two categories based on arriving serological status:  
� Category 1: Seronegative animals exposed either to a mixture of blood and 

lymphatic nodes or injected with serum from the farm’s nursery pigs. 
� Category 2: Seropositive animals exposed either to a mixture of blood and 

lymphatic nodes or injected with serum or none exposed. 
 
Farms in category 1 received seronegative gilts in the isolation units where they were 
either injected intramuscularly with 1cc of pooled serum or exposed to PRRSv on day 3-
7-post arrival by feeding 50 cc of a mixture of blood and lymph nodes from selected 
nursery pigs to each gilt.  
 
Category 2 consisted of seropositive gilts that were either injected intramuscularly with 
1cc of pooled serum or exposed to PRRSv on day 3-7-post arrival by feeding 50 cc of a 
mixture of blood and lymph nodes from selected nursery pigs to each gilt or received non 
exposure to PRRSv. In some farms, incoming positive gilts were not further exposed and 
allowed to rest in isolation before entry. 
 
Upon the arrival all gilts were ear tagged for individual identification. Thirty animals from 
each farm (n=150) were randomly selected and bled on days 1, 21 and 49 post arrival. 
Blood was centrifuged and serum was frozen for testing with the ELISA test for PRRSV.  
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IX. Results and Discussion 
 
Serological results from seronegative gilts are shown in Table 1. 
 
Table 1. Mean PRRSv antibody patterns of naturally 
 exposed PRRSv negative replacements 

 Category 
A 

Category 
B 

Day 1 0.002 0.001 
Day 
21 

1.775 1.236 

Day 
49 

1.120 1.269 

Day 
63 

Na 1.362 

Day 
81 

Na 1.415 

na= non available 
 
 
As expected all groups of seronegative gilts responded to virus challenge with 
seroconversion in 100% of the animals between 15-21 days post-challenge. This was 
followed by a reduction in titers around 7 weeks after inoculation except for one, which 
never declined titers. At this time it was decided that the gilts were not viremic and the 
animals were moved into the farm breeding and gestation/Site 1 area. 
 
Serological results from seronegative gilts are shown in Table 2. Groups of gilts 
showing a normal response (seroconversion followed by antibody decline) were 
grouped as Category 2A. Gilt groups which seroconverted but did not show declining 
titers with time were grouped in Category 2B. Category 2 C represents positive, 
unchallenged gilt groups. 
 
Table 2. Mean PRRSv antibody titers of naturally exposed PRRSv 
 positive replacements at different times post-challenge 

 Category 2 
    A                    B                   C 

Day 1 1.396 1.057 1.451 
Day 21 1.842 1.166 1.125 
Day 49 1.051 1.315 na 
Day 63 na 2.183 na 
Day 81 na 1.747 na 

na= non available 
 
Gilts from Category 2 had mixed responses after 21 days. There was a reduction in titers 
in subgroup A and C but an increase in subgroup B. At 21 days categories A and B had 
an increase in titers. This was surprising since a previous report had indicated a null or 
negative change in titers following homologous challenge. In view of this unexpected 
response, gilts in subgroup B were bled 2 more times at 63 and 81 days p.i. . However 
S/P ratios continued to be high in 15% of the animals. At this point it was decided to cull 
these gilts since they could still be viremic representing a high risk for introduction. 
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Alternatively, they could represent persistently infected animals, although the existence of 
such animals is still very much under debate. These previously seropositive animals may 
probably be safely introduced after a resting period of 7-10 weeks in isolation. 
 
The reason why animals under experimental conditions tend to fail to elicit an anamnestic 
antibody response, while those challenged in the field do so, is unclear at this time. An 
argument could be that exposure with nursery pig serum does not constitute a 
homologous challenge, since more than one viral strain could be present in the farm. 
Although this is possible, it is not a probable in so many different herds. It may also be 
that experimental challenge with few animals yields different results, since larger numbers 
of animals probably circulate the virus and maintain the infectious challenge.  
 
Natural exposure of replacement gilts has proven successful in controlling the clinical 
presentation of PRRSv in these farms. However, it obviously carries some risks because 
serum from nursery piglets may contain other viruses. Also, the acclimatization unit must 
be placed in an isolated site away from the farm, to prevent accidental reinfection of the 
sow herd.  


