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Evaluation of PRRSV mass vaccination to reduce the impact of 
the virus on infected populations
Jean Paul Cano, DVM, Scott Dee DVM, MS, PhD, Dipl ACVM, Carlos Pijoan, DVM, PhD
Swine Disease Eradication Center, University of Minnesota, St. Paul, USA 

Introduction
Mass vaccination combined with unidirectional flow, herd 
closure and/or partial depopulation has been used success-
fully on PRRS control and eradication (1,2,3); however the 
effect of vaccination at a population level on the number of 
persistently infected pigs and virus transmission had not 
been studied. A potential reduction of viral transmission 
may lead to PRRSV control and elimination within herds 
(4). Two large scale experiments were conducted under 
commercial conditions by our group in order to evaluate 
the effect of PRRSV mass vaccination on persistence and 
transmission of the virus in infected populations and the 
potential response of infected and vaccinated pigs against 
a highly virulent challenge. Procedures and results of the 
homologous infection and heterologous infection studies 
are summarized in the present abstract. 

Materials and methods

Homologous infection study: part I
Eighty 6 to 8 week-old PRRSV-naïve pigs per group (A-D) 
were intranasally inoculated with PRRSV VR–2332 (104 
TCID50/mL), the parental strain of Ingelvac(r) PRRS MLV. 
Negative control group had 12 pigs (E). 

At 7 DPI pigs were vaccinated IM with Ingelvac(r) PRRS 
MLV. To evaluate viral transmission sentinel pigs were 
introduced periodically in each group (Table 1) and 
slaughtered 30 days after introduction. To evaluate per-
sistence, 10 pigs per group were slaughtered and sampled 
at different times post-infection (Table 1). 

At 98 DPI 10 pigs per group were transported to the Iso-

lation Facilities of the University of Minnesota. Infected 
pigs and negative controls were intranasally inoculated 
with PRRSV MN 184 (104 TCID50/mL). 

Heterologous infection study: part II
The experimental design was very similar to the previous 
study with some differences. A group (F) with 20 pigs 
that only received one dose of Ingelvac(r) PRRS MLV 
was included. Pigs were intranasally (IN) inoculated with 
104 TCID50/mL of PRRSV MN 30-100 isolate. At 7 DPI 
pigs were vaccinated IM with Ingelvac(r) PRRS MLV. 
Positive tissue samples were tested by strain specific PCR 
directed to ORF 5 sequence to differentiate MLV from 
MN 30-100. 

At 98 DPI 10 pigs per group (A-F) were transported to the 
Isolation Facilities. Infected and negative control pigs were 
IN inoculated with PRRSV MN 184 (104 TCID50/mL). A 
variation of the design was that a naïve pig was introduced 
to every one of the rooms with 5 inoculated pigs 3 days 
after MN 184 challenge.

Results 

Homologous infection study: part I
The proportion of persistently infected pigs and occur-
rence of viral transmission are shown in Table 2. PRRSV 
ORF 5 was sequenced in 7 tissue samples at 127 DPI from 
groups B, C and D. All 7 sequences resulted to be more 
similar to the field virus (VR 2332) than to the vaccine 
virus (MLV). 

PRRSV was not detected in serum of pigs from groups A, 

Table 1: Animal flow and specific actions
 

DPI 
Group

0 7 37 67 97 127 
A  Sac Int Sac Int/Rem Sac Int/Rem 
B Sac Int Sac Int/Rem Sac Int/Rem 
C Sac   Int Sac Int/Rem 
D In
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1st d MLV 
2nd d MLV 

3rd d MLV Sac Int 
E   Sac Int Sac Int/Rem Sac Int/Rem S
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Sac = sacrifice 10 inoculated pigs. Int = introduce 10 naïve sentinels. Rem = remove 10 sentinels 30 d after 
 introduction.
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B, C and D at 7, 14 or 21 days after MN 184 inoculation. 
Only PRRSV naïve pigs (E+) showed viremia. No clini-
cal signs were observed in pigs from groups A, B, C or 
D; but high fever, anorexia, depression, dyspnea and one 
lost was registered in group E+. Strain specific real time 
PCR indicated the presence of MN 184 isolate in tissue 
samples of all groups.

Heterologous infection study: part II
The proportion of persistently infected pigs and trans-
mission from inoculated pigs to sentinels are shown in 
Table 3. MN 30-100 was the predominant PRRSV isolate 
detected by strain specific PCR in tissue samples from 
persistently infected pigs in all the groups; and from tis-
sues of infected sentinel pigs. Not statistical differences of 
group average PRRSV RNA copies / gram of tissue (viral 
load) were detected within sampling days.

PRRSV was detected in serum of pigs from all groups 
(A-F) at 3 and 7 days after MN 184 inoculation; however 
the proportion of viremic pigs in the first time exposed 
group (E+) was statistically higher than in the previously 
exposed groups at 7 days after MN 184 challenge. All 
sentinel pigs in all groups became infected after being in 
contact with MN 184 inoculated pigs. No severe clinical 
signs were observed in pigs from groups A, B, C, D or 
F; but high fever, anorexia, and two lost were registered 
in group E+.

Implications
Mass vaccination reduced the number of PRRSV persis-
tently infected pigs at 127 DPI in the population infected 
with the homologous isolate; however, this proportion was 
not affected by mass vaccination when the population was 
infected with a heterologous PRRSV isolate. Mass vac-
cination did not affect viral load. Repeated vaccination 
did not eliminate wild-type PRRSV from pigs; but it may 
reduce shedding of wild-type PRRSV after 97 DPI.

Vaccinated or previously exposed pigs were better pro-
tected against virulent heterologous PRRSV challenge but 
viremia or transmission to naïve pigs was not prevented. 
Further studies are needed to evaluate the impact of 
PRRSV mass vaccination on naturally infected popula-
tions where a proportion of the pigs are susceptible to the 
infection. 
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Table 2: Proportion of persistently infected pigs and transmission to sentinel pigs
 

37 DPI 67 DPI 97 DPI 127 DPI 
Group

Per Per Tra Per Tra Per Tra 
A 9/10 9/9 YES 8/10a YES 16/42a YES 
B 9/10 9/10 YES 5/10a NO 5/39b YES 
C NT 8/10 NT 5/10a NO 4/46b NO 
D NT NT NT 4/10a NO 8/57b NO 
E 0/6 0/6 NO 0/6 NO 0/5 NO 

 

Per: proportion of persistently infected pigs. Values with different superscripts (same DPI) are statistically dif-
ferent (p<0.05). Tra: transmission to sentinels. NT: not tested. 

Table 3: Proportion of persistently infected pigs and transmission to sentinel pigs per group
 

67 DPI 97 DPI 127 DPI 
Group

Per Tra Per Tra Per Tra 
A 9/10a YES 7/9a YES 3/37a YES 
B 6/8a YES 6/9a YES 2/27a NO 
C 6/9a NT 5/9a YES 6/37a NO 
D NT NT 3/7a NT 4/43a NO 
E 0/6 NO 0/6 NO 0/6 NO 
F NT NT 6/9a NT NT NT 

 

Per: proportion of persistently infected pigs. Values with different superscripts (same DPI) are statistically dif-
ferent (p<0.05). Tra: transmission to sentinels. NT: not tested.
 


