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The early PRRS age

1991

1992

▪ An inactivated vaccine called CyBlue® 
was licensed in Spain in 1992

▪ A PRRSV2 MLV  (ResPRRS®-NOBL-BI) was 
marketed in the USA in 1994. 

▪ Soon thereafter a PRRSV1 MLV was 
licensed  (Porcilis PRRS®)

▪ Since then, several MLV and inactivated 
vaccines have been licensed in many 
countries

Almost 30 years of experience
with PRRSV vaccination
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Current PRRSV vaccine technology

Modified live (attenuated) virus

▪ Usually produced by serial passage on 
cell lines such as MARC-145, 
CRL2621a, CD163-engineered BHK

▪ Attenuation is tested on animals

▪ Vaccines are marketed with or without 
adjuvants (α-tocopherol, carbopol, 
etc.)

Inactivated vaccines

▪ Produced in cell lines

▪ Inactivation can be obtained by 
different methods (β-propiolactone, 
BEI, etc.)

▪ Inactivation can be tested in vitro

▪ Require adjuvants

Most vaccines are thought to be administered intramuscularly although
intradernal and intranasal routes of delivery are also used for some
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MLVs IV

PRRSV2

▪ Inglevac® PRRS MLV – BI
▪ Ingelvac® PRRS ATP – BI
▪ Prime Pac® – MSD 
▪ Fostera® PRRS – Zoetis
▪ Prevacent® PRRS – Elanco
▪ Innovac L-PRRS -
▪ R989 – Nanjing Agric. Univ. 
▪ JXA1-R – CCADCP China
▪ CH1R – Harbin Vet. Res.Inst.

PRRSV1

▪ Porcilis® PRRS – MSD
▪ Ingelvac® PRRSFLEX – BI
▪ ReproCyc® PRRS EU – BI
▪ Unistrain® – Hipra
▪ Suvaxyn® PRRS MLV – Zoetis
▪ Pyrsvac®-183 – Syva Labs

▪ Progressis® – Ceva
▪ Suipravac – Hipra Laboratories
▪ Autologous vaccines – Several countries

Most used PRRSV vaccines
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Viremia develops within 24-48 h of infection
and lasts for days to weeks depending on the
age of infected animals.

After cessation of viremia, the virus persists
in lymphoid tissues for weeks or months.

In some animals, antibodies may be
detectable from 7 dpi, most of the infected
individuals seroconvert by 14 dpi.

Neutralizing antibodies are rarely
detected before 28 dpi.

Cell-mediated immunity develops after 2-3
weeks of infection, then slowly increases
until clearance of the virus.

TIME POST-INFECTION

Overview of the immune response against PRRSV
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I. Correas et al. / Vaccine 35 (2017) 782–788

Correa et al. Studied the cross-reactivity
of humoral and cell-mediated responses 
to several PRRSV2 strains
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Some considerations about PRRSV and
the immune response against it

1. Genetic and antigenic diversity of PRRSV is very high,  this affects protection against 

heterologous challenge.

2. Neutralising antibodies play a role in protection against the infection if they are pre-

formed  (before the challenge).

3. Most PRRSV strains, either wild-type or vaccine, induce neutralising antibodies that are 

capable to neutralize only the same strain (or closely related ones).

4. Recovered animals show some degree of heterologous protection despite the lack of 

neutralizing antibodies, probably because of the cell-mediated immunity.

5. Once the sow is viremic, transplacental (vertical) transmission may happen, even in a 

proportion of the vaccinated sows.

6. Duration of immunity is not well established and probably may vary depending on the 

strain or the type of vaccine.
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In practical terms, vaccination will produce only
partial (but important) protection against the

challenge with a wild-type strain
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Different types of vaccines against the same agent may
induce different types of immune responses

Type of vaccine Predominant response

Live attenuated Cell-mediated + antibodies

mRNA Cell-mediated + antibodies

Vectored (replicative) Cell-mediated + antibodies

Inactivated Antibodies

Sub-units Antibodies

Toxoids Antibodies

When the antigen is “produced” (replication) within 
the cytosol, the antigenic presentation can be 
performed by MHC-II but also MHC-I. Moreover, 
antigens released from the cell will induce humoral 
responses. This implies development of cell-
mediated immunity plus antibodies

When the antigen is present in the extracellular 
compartment, antigenic presentation is performed 
by MHC-II alone. Soluble antigens in the extracellular 
space will induce strong humoral responses.
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Overview of live attenuated versus inactivated vaccines

Live attenuated

▪ Induce both humoral and cell-mediated responses

▪ Immunity after 1 dose

▪ Adjuvant not needed (but may enhance the immunity)

▪ Replicate-shedding

▪ Risk of vertical transmission

▪ Duration of immunity measured in months

▪ Not customizable

Inactivated

▪ Require several doses (≥2)

▪ Adjuvant required

▪ No shedding 

▪ No risk of vertical transmission

▪ Duration of immunity little known

▪ Autogenous vaccines possible
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Immune response to  live attenuated vaccines
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Immune response to IV (commercial products)

MLV

IV Placebo

Humoral response – 1 dose

IFN-γ – 3 doses
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Commercially-produced inactivated PRRSV 

vaccines are not adequate to establish the primo-

immunization against the virus, and several doses 

are needed to induce a significant response.
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Comparative efficacy of MLV 
and inactivated vaccines

against reproductive infection
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Vaccination with an MLV and protection
against viremia in sows

Vaccinated

Unvaccinated
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Vaccination with an inactivated vaccine only
and protection against viremia in sows

Vaccinated

Unvaccinated

The Inactivated vaccine did not
prevent development of viremia 
or reduced its duration but
primed antibody responses
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Vaccination with an MLV and reproductive performance
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Veterinary Record (2007) 161, 809-813

Vaccination with an inactivated vaccine only and reproductive performance

Vaccinated (2X)

The inactivated vaccine did not
prevent gestational losses but
improved survival of piglets until
weaning



M
LV

 a
n

d
 in

ac
ti

va
te

d
P

R
R

SV
 v

ac
ci

n
e

s
Adjuvants and the way of producing IV 
may play an important role
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Vaccination with MLV helps to stabilize
the herd with less losses
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When used alone, commercially-produced inactivated
PRRSV vaccines do not induce adequate protection 
against the virus, 

but are there other possible uses?
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Prime-boost

TIME

The first vaccination produces 
the “priming” of the immune 
system

Effector and memory 
cells develop

In absence of antigenic re-
stimulation, the immune response 
declines, even below the threshold 
of effectivity

A new administration of the
antigen produces the
expansion of existent
memory and effector cells

Although decline may 
happen, the “effective” 
immunity persists for a 
longer time
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TIME

Prime-boost and primary and secondary doses are not exactly the same

First

Second
When two or more doses are administered in a short period 
of time (e.g. 21 days apart) for the development of an 
effective immunity, these doses are called “primary”. The 
full schedule is required to produce effective immunity

Note that the second dose is 
administered when the 
immune response is still 
increasing

Prime-boost
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TIME

Prime

Boost Note that the second dose is 
administered when the 
immune response is starting to 
contract

Prime-boost and primary and secondary doses are not exactly the same

Prime-boost
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Homologous and 

heterologous
prime-boost

The idea of heterologous prime-boost may apply to two 

different situations: 

1. Use of two vaccines made with different technologies

(MLV and IV, mRNA and vectored, etc.)

2. Use of two vaccines having different antigens

The homologous prime-boost is intended to reinforce or maintain the
immunity against a given antigen or set of antigens

It can be considered a “recall” stimulation of the immune system. 
These homologous boost is mostly useful to enhace B cell responses 
but less with T cells.

The aim of heterologous prime-boost is not only to 
produce “recall” stimulation but also to widen and 
complement the immunity generated by priming 
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Prime-boost

strategies in PRRSV

Strain present in the farm

Control

Autologous
IV

Commercial
IV

Commercial
MLV PRRSV1

Commercial
MLV PRRSV2

In this paper by Geldhof et al., the 
authors tested the concept of boosting 
sows from different farms with different 
types of vaccines, including MLV, 
autologous, and commercial IV
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Farm #1 (300 sows) was run on a 3- week batch basis Farm #2 (1,700 sows) operated on a weekly basis

PRRSV-free gilts from an external source (6 months of age)
2 doses of MLV ( 4 weeks apart) in quarantine

Blanket vaccinations MLV of sows (3X per year)
Two separated flows of weaners

Farm#1 weaned at 28 days; Farm #2 at 21
Both farms had been endemic for years

Still presenting birth of viremic animals as assessed after testing newborns

The idea of the experiment was to
boost maternal immunty before
farrowing and help boosting MDA 
transfer as well

Prime-boost
strategies in PRRSV
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Prime-boost 
strategies in PRRSV
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953 piglets/155 litters

886 piglets/155 litters
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Take home messages

1. Immunity against PRRS virus requires the participation of specific neutralizing antibodies 
and of the cell-mediated immune response. Both responses take several weeks to develop 
after the infection or vaccination

2. Cross protection is probably mostly related to the cell-mediated immunity (although 
broadly neutralizing antibodies exist)

3. Primo-immunization should always be performed using a MLV, administration of inactivated 
vaccines alone is not enough.

4. Recall vaccination is required periodically. At present MLVs cannot be substituted by IV.

5. Administration of an inactivated vaccine as a recall dose in already immune sows may boost 
antibody responses. This could be useful if the antibodies produced react with the 
circulating strain. 

6. Pre-farrowing boosting strategies with inactivated vaccines mostly impact on mortality of 
piglets and delay a little bit viral circulation.


