
American Association of Swine Veterinarians4

AASV Fact Sheet

GT, DL, JZ, PG, CJR, DH: Iowa State University, Ames, Iowa.

AA: The Ohio State University, Columbus, Ohio.

CC, MK, IP, KV: University of Minnesota, St. Paul, Minnesota.

PY: Swine Vet Center, St Peter, Minnesota.

JS: AMVC, Frankfort, Indiana.

AF: Carthage Veterinary Services, Carthage, Illinois.

Implications of porcine reproductive and 
respiratory syndrome virus recombination 
and practices that may facilitate its occurrence 
under fi eld conditions
Giovani Trevisan, Daniel Linhares, Andreia Arruda, Cesar Corzo, Mariana Kikuti, Igor Paploski, Kimberly VanderWaal, Paul Yeske, 
Joel Sparks, Attila Farkas, Jianqiang Zhang, Phillip Gauger, Christopher J. Rademacher, Derald Holtkamp

Porcine reproductive and respiratory syndrome virus (PRRSV) 
is an RNA virus1 characterized into two distinct species present 
in the United States: a) Betaarterivirus suid 1 known as PRRSV-1 
or the European type and b) Betaarterivirus suid 2 known as 
PRRSV-2 or the North American type.2,3

Natural PRRSV genetic evolution
A natural characteristic of RNA viruses is their unique evolu-
tionary capability of exhibiting mutations and frequent recom-
bination during the replication process.4 These include:

• Random substitutions occur when one or more nucleotides 
are replaced with other nucleotides on the newly assembled 
genome without changing the genome length. When occur-
ring in the gene coding regions, a nucleotide substitution 
can be synonymous (also called a silent substitution) where 
the amino acid is not changed or nonsynonymous where the 
amino acid is altered.

• Random insertions or deletions are a special mutation event 
that occurs when one or more nucleotides are inserted or 
deleted in the genome changing its genome length.

• Recombination occurs when the new viral genome is gen-
erated from acquiring some genome regions from two or 
more parental PRRSV genomes.

Substitutions, insertions, and deletions occur as part of the 
replication process when a single replicating viral particle goes 
through a random substitution or has nucleotides inserted or 
deleted in the genome during the replication process. Apart 
from eradicating PRRSV, there are currently no known methods 
to reduce the likelihood of mutation events from occurring. 

PRRSV recombination
The co-infection and replication of two or more viruses in the 
same host cell is a prerequisite for the occurrence of a recom-
bination event through the exchange of genetic material.5,6 A 

recombination event produces a hybrid viral genome and has 
been associated with increased PRRSV genetic evolution and 
variability7,8 (Figure 1).

Recombination breakpoints of the PRRSV can occur in diff erent 
genome regions (open reading frames) and can occur between 
wild-type and wild-type, wild-type and PRRSV modifi ed-live 
virus (MLV) vaccine, or between PRRSV MLV vaccine genomes, 
with the three diff erent recombination arrangements previously 
described in North America for PRRSV-2.9-15 Recombination 
events for PRRSV-1 have also been reported in Europe.16-18

Recombination events are drivers for PRRSV genetic evolu-
tion over time; they have been reported to occur in the fi eld 
and were associated with longer time to PRRSV stability and 
increased production losses in breeding herds.11 Replication of 
PRRSV MLV vaccines can occur in the host and, whenever in 
contact with other replicating strains, they fulfi ll the required 
characteristics for recombination events. Additionally, PRRSV 
MLV vaccines have label recommendations to be used in healthy
animals to stimulate the immune system of the pigs for devel-
opment of some level of protective immunity to PRRSV without 
causing severe disease. Consultation with your veterinarian for 
guidelines on a PRRSV immunization program is recommended. 
There have been some reports on the virulence phenotypes 
of recombinant PRRSVs. For instance, in a controlled labora-
tory setting, a recombinant genome composed of wild-type and 
PRRSV MLV vaccine virus was produced and a bioassay study 
demonstrated that, even though the recombinant virus was not 
as aggressive as the parental wild-type virus, it was also not as 
mild as the PRRSV MLV vaccine virus.19 Conversely, the wild-
type recombinant viruses, such as the L1C variant RFLP 1-4-4 
(currently classifi ed as L1C.5) in the United States, and Rosalia 
in Europe,20-22 have been shown to be clinically aggressive with 
increased occurrence of clinical signs.23-25
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Potential alternatives to reduce PRRSV 
recombination
Considering that viral co-infection is required for the occur-
rence of a recombination event, some field practices can be im-
plemented or discontinued in efforts to reduce the probability of 
recombination events. These include:

•	 Seek PRRSV elimination from herds.
•	 Conduct routine testing of replacement gilts to avoid the 

introduction of PRRSV-infected gilts into breeding herds. 
If bringing positive gilts into the herd, avoid the introduc-
tion of gilts infected with distinct wild-type PRRSV strains 
unique to the farm. 

•	 Avoid intentional exposure of animals with multiple wild-
type strains including vaccinating PRRSV-infected pigs.

•	 Avoid commingling pigs infected with distinct PRRSV 
strains (eg, wild-type or vaccine) within the same barn. 

•	 Test live virus inoculum (LVI) material using a next-genera-
tion sequencing approach to investigate the presence of sin-
gle or multiple wild-type PRRSV strains or vaccine strains. 
Refer to the When to use next-generation sequencing for clinical 
and epidemiological decisions related to porcine reproductive 
and respiratory syndrome virus factsheet for more informa-
tion on next-generation sequencing.

•	 Avoid using an LVI with multiple wild-type strains. This 
procedure helps to minimize the intentional exposure of 
pigs to multiple PRRSV strains (wild-type or MLV vaccine) 
and decreases the opportunity for co-infection of the same 
host and cell with distinct PRRSV strains.

•	 Do not rotate PRRSV MLV vaccines. Rather, keep a consistent 
vaccination program in replacement gilts and the breeding 
herd and within sow herds and downstream flows. If rotation 

is needed in a breeding herd, wait for the current vaccine 
viremia to decline before injecting the new MLV vaccine.

•	 Immunizing weaned pigs with an MLV vaccine different 
than the one used in the breeding herd is not recommend-
ed. If needed, do vaccinate when pigs have been moved 
from the breeding herd to offsite facilities.

•	 Do not use two or more MLV vaccines in the same animal or 
herd.5
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Figure 1: PRRSV infection, replication & recombination
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