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reproductive and respiratory syndrome virus
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--Holtkamp, D.J. et al. Terminology for Classifying Swine Herds by Porcine Reproductive and
Respiratory Syndrome Virus Status. J. Swine Health Prod. 2011, 19, 44-56.



EAAEEHBRECASHRI N 5 E

>50% sites unstable with wild-type PRRSV
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EEMER R (i) 18 18 ERTE 4 B PCR 443 PR
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& HA A
Regional classification Criterion- 4 PRRSv 4t ELISA #& T FA 14+ (<64 A8)

Status I-H (infected, high prevalence)
Status I-M (infected, moderate prevalence) 20-50% sites unstable with wild-type PRRSV

Status I-L (infected, low prevalence) < 20% sites unstable with wild-type PRRSV

No wild-type PRRSV detected for <6 months --Holtkamp, D.J.; Torremorell, M.; Corzo, C.A.; Linhares, D.C.L.; Almeida, M.N.; Yeske, P.; Polson,
D.D.; Becton, L.; Snel, H. Proposed Modifications to Porcine Reproductive and Respiratory Syndrome
Virus Herd Classification. J. Swine Health Prod. 2021,29,10.

Status P-N (provisional negative)

Status N (negative) No wild-type PRRSV detected for 26 months




Monitoring acutely infected herds

The goal: Make sure herds recover as expected E E% Ea:ﬂm;/l\%g& ?
Acutely Low Stable Negative
infected prevalence
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Region Action

Breeding herds

Growing pig sites

[-H Detection
Management

[-M Detection
Management

I-L Detection
Management

o Herd [-A 10-12 weeks after mass exposure initiate monitor with processing fluids

(weekly) and serum (monthly)

e Herd closure

« Whole-herd exposure and/or routine immunization
» Incoming gilts negative for wild-type PRRSV

e Gilt acclimation

e Herds II, II-vx, I1I, and [V re-instate weekly processing fluid monitoring if [-A breeding

herds or positive growing sites are located within a 3-mile radius

 Management as per [-H

¢ As per [-M.
¢ As per [-M

P-N/N  Detection and Management e Detection as per [-M; management as per [-H

* Monthly sampling of groups from placement to marketing

¢ MLV vaccination within 40 days of weaning in unvaccinated populations originating from
[-A breeding herds
e Strict all in-all out by barn. Clean, disinfect between groups

« Control people, pig, and vehicle flow on to the production site

s Detection as per I-H.

e As per [-H.

¢ Do not place wild-type PRRSV-positive pigs in growing pig sites

o As per [-H

» Segregate people and vehicles from unstable sites

¢ Double-dose MLV vaccination in wild-type positive groups, if detected < 40 days of
weaning (2nd dose 3-4 weeks after 1st dose). If double-dose protocol is not possible,
guarantee at least one dose in wild-type PRRSV-positive nursery pigs

e One dose MLV vaccination in wild-type PRRSV-negative groups within 3-miles of a wild-
type positive site and < 40 days of placement

« Alternative to vaccination is depopulation or trade-off of positive groups

e As described for status I-L

--Holtkamp, D.J.; Torremorell, M.; Corzo, C.A.; Linhares, D.C.L.; Almeida, M.N.; Yeske, P.; Polson,
D.D.; Becton, L.; Snel, H. Proposed Modifications to Porcine Reproductive and Respiratory Syndrome
Virus Herd Classification. J. Swine Health Prod. 2021,29,10.



Table 2

Guidelines for control protocols in wild-type PRRSV-positive herds within regional status.

Region Action

Breeding herds

Growing pig sites

I-H Detection
Management

I-M Detection
Management

I-L Detection
Management

¢ Herd I-A 10-12 weeks after mass exposure initiate monitor with processing fluids

(weekly) and serum (monthly)

» Herd closure
* Whole-herd exposure and/or routine immunization
» Incoming gilts negative for wild-type PRRSV

» Gilt acclimation

e Herds II, [I-vx, I1I, and IV re-instate weekly processing fluid monitoring if [-A breeding

herds or positive growing sites are located within a 3-mile radius

* Management as per [-H

e As per [-M.
s As per [-M

P-N/N  Detection and Management e Detection as per I-M; management as per I-H

¢ Monthly sampling of groups from placement to marketing

¢ MLV vaccination within 40 days of weaning in unvaccinated populations originating from
I-A breeding herds
e Strict all in-all out by barn. Clean, disinfect between groups

e Control people, pig, and vehicle flow on to the production site

e Detection as per [-H.

e As per I-H.

« Do not place wild-type PRRSV-positive pigs in growing pig sites

e As per [-H

s Segregate people and vehicles from unstable sites

¢ Double-dose MLV vaccination in wild-type positive groups, if detected < 40 days of
weaning (2nd dose 3-4 weeks after 1st dose). If double-dose protocol is not possible,
guarantee at least one dose in wild-type PRRSV-positive nursery pigs

¢ One dose MLV vaccination in wild-type PRRSV-negative groups within 3-miles of a wild-
type positive site and < 40 days of placement

« Alternative to vaccination is depopulation or trade-off of positive groups

¢ As described for status I-L
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aborts Time to Detect PRRS

¢ ;ﬁnFﬁ% Increased | Not increased
Yes | 10(100%) 0(0%) Bl -

¢ Eﬁﬁﬂ%ﬁﬁﬁ [ Z:HZ*'{I'EQ&FE No 7 (0.5%) 1,381 (99.5%) B %) [} 7 4
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pre-weaning mortality

Increased Not increased
Time t
Yes | 10 (100%) 0 (0%) 0 Detect PRAS

5(0.4%) |1,353 (99.6%) Zero Weeks

Outbreak

Silva et al., 2017. Monitoring breeding herd production data to detect PRRSV outbreaks. Prev Vet Med.
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Porcine reproductive and
respiratory syndrome virus RNA
detection in tongue tips from
dead animals

Isadora F. Machado®, Edison S. Magalhaes’,

Ana Paula S. Poeta Silva?, Daniel C. A. Moraes®,
Guilherme Cezar?, Mafalda P. Mil-Homens?,
Onyekachukwu H. Osemeke’, Rodrigo Paiva’,

Cesar A. A. MouraZ, Phillip Gauger*, Giovani Trevisan?,
Gustavo S. Silva' and Daniel C. L. Linhares'*
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PRRS Monitoring by Processing Fluids on Italian Swine
Breeding Farms

by

Matteo Tonni 1@, Claudia Romeo »*{, Nicoletta Formenti 1), Maria Beatrice Boniotti 1, Flavia Guarneri 10,

Livio Colosio !, Simone Andreoni 2, Federico Scali 1 and Giovanni Loris Alborali !

Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia Romagna—IZSLER, Via Bianchi 9,
25124 Brescia, Italy

Swine Technical Services, Boehringer Ingelheim Animal Health Italia S.p.A., Via Vezza D’Oglio 3,
20139 Milano, Italy

*  Correspondence: claudiarosa.romeo@izsler.it

Simple Summary: Processing fluids (PFs) are novel diagnostic specimens consisting of serosan-
guineous exudate obtained from tissues after piglets’ castration. PFs can be used for some diagnostic
tests that would otherwise require a blood sample. This has the advantage of not subjecting piglets
to an additional stressful procedure and, at the same time, reducing sampling costs. In the present
study, the efficacy and reliability of a monitoring plan for porcine reproductive and respiratory
syndrome (PRRS), one of the main pig diseases, based on PF sampling has been assessed in the
Italian swine production system. Twenty-five breeding herds were monitored for 4-5 months by
RT-PCR performed on both PFs and blood serum (the standard specimen used for monitoring). Based
on the results obtained from each method, the herds were classified following the standard PRRS
status categories. The two methods fully agreed in discriminating between herds with stable and

unstable PRRSV circulation. However, we observed a slight discrepancy in classifying high- and
check for

updates low-prevalence herds within unstable herds. We conclude that PFs are a reliable material for the

T s . PRRSV surveillance and classification of breeding herds, but in case of unstable circulation, a strategy
Citation: Tonni, M.; Romeo, C.;

Formients, N Borniott MBi: combining blood and PF sampling is recommended.
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Tonni, et. Al. (2023). PRRS Monitoring by Processing Fluids on Italian Swine
Breeding Farms. Animals : an open access journal from MDPI, 13(12)
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Table 1. PRRSV categories (as defined in [9]) assigned to each of the 25 breeding pig herds based on
processing fluids and blood testing protocols.

PRSSV Category
Herd ID - - Agreement L
Processing Fluids Blood Serum
i I-B I-A N
2 I-B A N
3 I-A A Y
4 I-A I-B N
5 I-B I-B Y
6 1-B I-B Y
74 I-A I-A ¥
8 I-A 1-B N
9 I 1I Y
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Comparison of time to PRRSv-stability and production losses
between two exposure programs to control PRRSv in sow
herds
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Table 4. Partial budget model to compare economic benefit of MLV over FVlon a load-close-expose program to eliminate PRRSv from an infected + Censored 24 4 |
1,000 sows breeding herd. > r

2 = —
Treatment Cost to expose Opportunity Cost for pigs not weaned Opportunity Cost E B PPR—

for w-f s 3 Log-rank p-value 0.0137 i
performance 'E % =4
Exposure TTBP Total loss oc* 178 0C Total OC o c[_q r rr

= —_ ,_r—‘/_’— o ——
FVI §10  + 2 2665  §177809  + 25 §132969 = $310.878 wi AAT4T4141 41414141 414141303830 3734 330232292825 22 1918151313100 7 6 32 1 1 1 0
Difference (MLV-FVI) $96.277 $-66,829 $26,548 MLV 000000000 0200202020191B1W1 10713409 9 0806444442220

0 10 20 30 40

* OC = Opportunity cost tinp

trt vV — — — MV

doi:10.1371/joumal. pone. 0144265 1)04

(DCL linhares et al. 2018)
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Time to Stability and Time to Baseline production

PRRSv Load-Close-Homogenize
programs: l-year timeline
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The MLV program was economically advantageous

compared to the LVI program 5 i kb jF a5 3R il 5
Opportunity cost

Costto npporiuml",r Cost for for W-F
Treg;%enf expose pigs not weaned performance

BRe A W A A AL R WAL E AR A R
Hle=mAE

oc* TTNP oC” HTotal OC*

Exposure TIBP Total
% 2y loss

EM:E% $3,000 12 1,222 $81.532 33 $199.799 $284,330

Lvi

. 100 20 2,665 $177.809 26 132,969 310,878
o e $100( 3 3 3

Difference (MLV-LVI) 25 $96,277 ($¢s.827) S26,548

* OC = Opportunity cost
OC=Hl& 4
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The Genetic Variation of Porcine Reproductive and Respiratory
Syndrome Virus Replicase Protein nsp2 Modulates Viral
Virulence and Persistence

|Journa| of PATHOGENESIS AND IMMUNITY
L AMERICAN

Can Kong,® Dan Li,* Yanxin Hu,? Peng Gao,” Yongning Zhang,® “’Lei Zhou,* Xinna Ge,” Xin Guo,® (' Jun Han,* Hanchun Yang®

aKey Laboratory of Animal Epidemiology of the Ministry of Agriculture and Rural Affairs, College of Veterinary Medicine, China Agricultural University, Beijing, People’s
Republic of China

IMPORTANCE Porcine reproductive and respiratory syndrome virus (PRRSV) has been a
major threat to the world swine industry. In the field, rapid genetic variations (e.g., dele-
tion, mutation, recombination, etc.) within the nsp2 region present an intriguing conun-
drum to PRRSV biology and pathogenesis. By making chimeric mutants, here, we show
that the Chinese highly pathogenic PRRSV (HP-PRRSV) nsp2 is a virulence factor and a
much stronger inducer of host immune responses (e.g., inflammation) than its counter-
part, currently epidemic, NADC30-like strains. Differences in the ability to modulate host
immunity provide insight into the mechanisms of why NADC30-like strains and their
derivatives are rising to be the dominant viruses, whereas the Chinese HP-PRRSV strains
gradually give away center stage in the field. Our results have important implications in
understanding PRRSV evolution, interlineage recombination, and persistence.
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FIG 2 Pathogenicity analysis of PRRSV chimeras in piglets. (A) Scheme of the animal experiment protocol. (B) Rectal temperature
fluctuations. (C) Animal survival curve. (D) Clinical mental state scores of piglets of different groups. The clinical scoring included the
gross clinical score (GCS), respiratory clinical score (RCS), and nervous signs score (NSS). Total scores for each piglet represent the sum of
the GCS, RCS, and NSS. (E) Average daily weight gain of piglets. Statistical analysis was performed using a two-tailed Student’s t test,
and error bars indicate means * standard deviation (SD). Asterisks (*) indicate the statistical significance: *, P < 0.05; **, P < 0.01; ***,
P < 0.001.
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= "Our doubts are traitors and make us lose the good we oft

might win by fearing to attempt”.

n GERR—MER, HRIEFES, WEATRANTSE.

--(William Shakespeare) 1t
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