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Outline of the talk

1. The history of highly virulent PRRSV strains

2. Knowns and unknowns about highly virulent PRRSV strains

3. Chronology of Rosalia’s epidemics in Spain

4. Origin of other highly virulent strains and Rosalia strain

5. The impact of Rosalia on the affected farms and the Spanish pig 

production

6. Attempts to control the impact of the infection in the affected farms

7. Vaccination and Rosalia control

8. Lessons to be learnt from Rosalia epidemics
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1. The history of highly virulent PRRSV strains
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2006

2014

2024

JXA1
HEB1
SY0608
JXwn06
JX143
HuN4
GSW/2015
NADC-30 like
NADC34-like
14LY01-FJ
1-4-4 (L1Cv)

Lena
SU1-Bel 
BOR59

Rosalía PR40
AUT15-33

2006

20142020

1995

1996/7

2001

2008

2014

2020

VR-2385
SDSU 73
JA142
MN184
NVSL97-7895
1-7-4
NADC30
NADC34
ISU-1
1-4-4 (L1Cv)

Emergence of  highly virulent PRRSV strains worldwide

PRRSV1

PRRSV2
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2. Knowns and unknowns about 

highly virulent PRRSV strains
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Increased replication 

capability

Ct TCID50/ ml*
10 10,000,0000
13 1,000,000
17 100,000
20 10,000
23 1,000
26 100
30 10
33 1
36 0
39 0

Classical Strains HP strains

Ct TCID50/ ml*
10 10,000,0000
13 1,000,000
17 100,000
20 10,000
23 1,000
26 100
30 10
33 1
36 0
39 0

Approx. 100/1,000-fold higher viral load
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Enhanced 

macrophage tropism

LV Lena

M
uc

os
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ith
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pr

op
ria

Higher replication in vascular macrophagesHigher replication in nasal mucosa macrophages 

Frydas et al., 2013; Frydas and Nauwynck, 2016; Han et al., 2023
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Mateu et al., 2024. IPVS

Nasal shedding in 
challenged 9 weeks-old pigs (n=6)

Some pigs were still shedding virus 12 
weeks after the onset of the infection

0 dpc
4 dpc

7 dpc

10 dpc

14 dpc

21 dpc

28 dpc

35 dpc
10

20

30

40

Ct
 v

al
ue

s
Nasal shedding in 

naturally infected pigs (n=40)
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Thymus involvement CONTROL HP PRRS 28 DPC

Wang et al., 2019

Autophagy

Depletion of T cells (apoptosis)
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Strong inflammatory 

responses
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3. Chronology of Rosalia’s epidemics in Spain
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CONTEXT
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At present, Rosalia’s progeny is predominant (>70%) in 
new outbreaks in the Northeastern part of the country 
and is spreading  fast in other areas
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5. Origin of other highly virulent strains and of Rosalia
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Highly pathogenic PRRSV in China 2006

An et al. Origin of highly pathogenic porcine reproductive and respiratory syndrome 
virus, China. Emerg Infect Dis. 2010 Feb;16(2):365-7. doi: 10.3201/eid1602.090005. 
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PRRSV 1-4-4 L1C emerged in the Midwest during 2020 fall 
and a second wave happened in 2021 
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PRRSV 1-4-4 L1C in the USA is the result of several recombination
events within Lineage 1

Pamornchainavakul et al. (2022). Measuring How Recombination Re-shapes the Evolutionary History of
PRRSV-2: A Genome-Based Phylodynamic Analysis of the Emergence of a Novel PRRSV-2 Variant. Frontiers in 
veterinary science, 9, 846904. https://doi.org/10.3389/fvets.2022.846904
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Derived from MF346695 (strain PR40/2014)
Derived from local Spanish isolates clustering with KC862570
Derived from isolates clustering with KY434184
Segment of unknown origin

First reported sequence (Martin-
Valls et al., 2022)

Rosalía strain in Spain is the result of a recombination between some
strain of the Italian PR40 clade emerged in 2014 and local Spanish
strains
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5. The impact of Rosalia on the affected 

farms and on ºthe Spanish pig production
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A) Early outbreak (Winter-spring 2020). Example: PRRSV-1 stable farm (M2, 1,330 vaccinated shows)
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Feb. 2020

Abortions (Rolling averaged)
Average during outbreak: 28.7%
Return to baseline: 16 weeks
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Fertile sow death (Rolling averaged)
Average during outbreak: 6.5%
Return to baseline: 39 weeks

Feb. 2020
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Stillbirths Suckling mortality Mummies

Almost no piglets weaned
for several weeks
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Rebound

On average, 18% annual
production loss of 

weaned pigs during the
outbreak
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Fertile sow mortality

B) Second Wave (Late 2020-Early 2021). Example: Stable vaccinated farm (M7, 1,200 sows)
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Abortions (Rolling averaged)
Peak (raw): 35.4%
Average during outbreak: 11,1%
Return to baseline: 42 weeks

Fertile sow death (Rolling averaged)
Peak (raw): 7.9%
Average during outbreak: 3.7% (n.s.)

November 2020
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On average, 17% 
annual production loss

of weaned pigs after
the outbreak
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C) Rosalia’s Third Wave (spring-summer 2021). Example: Unstable unvaccinated farm
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Stillbirths Mummies Suckling mortality

April 
2021

Abortions (Rolling averaged)
Peak (raw): 10.4%
Average during outbreak: 5.9%
Return to baseline: 12 weeks

Fertile sow death (Rolling averaged)
Peak (raw): 5.2%
Average during outbreak: 2,5%
Return to baseline: 39 weeks
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Peak pre-weaning 
mortality: 38,3%
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On average, -8% 
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Slaughtered pigs (millions)

Slaughtered pigs (millions)

Rosalia spread to the pig-
dense area of Catalonia 
and Aragon

2.802.662.682.642.642.58

With 160,000 sows 
more than in 2019, the 
number of slaughtered 
pigs is similar to that 
year, this means a 
deficit of about 3.75 
million pigs that are 
mostly imported from 
the Netherlands and 
Germany
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6. Attempts to control the impact of the 

infection in the affected farms
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Little effectivity
Apparently did not 
contribute to 
significantly reduce 
the duration of the 
outbreak in sows
Seldom used in 
piglets

Slightly effective
Help to alleviate 
mortality, particularly in 
early age. 
Stop moving animals, 
the most important 
action.

Effective
Switching from 1-week 
farrowing batches to 3 
or 5-week farrowing 
batches has been the 
most effective measure 
up to now to alleviate 
the outbreaks

Effective (?)
Seldom applied because 
of the risk of reinfection.
Some farms considered 
it.
Nursery depop once 
stable 
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7. Vaccination in the Rosalia model
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PORCILISTM PRRS - ID
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Results (temperature)
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Results (weight gain)
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Results (lung lesions 10 DPC)

Moderate to severe
Interstitial pneumonia
in unvaccinated pigs
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Results (lung lesions)

Macroscopic Microscopic
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Results (lung lesions 10 DPC)
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Results (viremia and viral shedding)
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secreting cells
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Results (IFN-γ ELISPOT after vaccination)
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Rosalia-specific
IFN-γ secreting
cells

7 DPC 14 DPC 21 DPC

28 DPC 35 DPC

Results (IFN-γ ELISPOT after challenge)



Proprietär-Proprietary

M
SD

 s
w

in
e 

ve
t c

on
fe

re
nc

e
Conclusions

Vaccination proved useful to alleviate the impact of Rosalia’s infection in terms of:

1. Reduction of clinical signs

2. Reduction of lung lesions

3. Reduction of viremia

4. Improvement of weight gain
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Lessons to be learnt from Rosalia epidemics

1. Investigation of all PRRSV outbreaks of high virulence is mandatory (including 
sequencing).

2. Constant monitoring and monitoring networks are essential to launch early 
warnings and trying to limit the spread of new PRRSV strains.

3. By now, emergence of highly virulent strains cannot be predicted but sequencing 
can help to gather information that will help to increase our capability for 
prediction.

4. improving biosecurity of pig farms may reduce the chances for highly virulent 
PRRSV to spread. 

5. Vaccination helps alleviate the impact of the infection in pigs, particularly with 
regards to the clinical and zootechnical parameters (clinical signs weight).

6. Vaccination alone is not enough; improved management of the herd may help to 
reduce the impact of the infection on the farm.
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