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Preface

In 2022 the 13th European Symposium of Porcine Health Management (ESPHM) takes
place in Budapest, Hungary. This year as a real conference after difficult years with Covid
19. Veterinarians and other swine experts can meet again and discuss with researchers
and colleagues from the animal health industry. Ceva is proud to participate at the
conference by presenting the results of its internal research as well as of the studies
performed with external partners. Since the last ESPHM conference Ceva gathered an
enormous amount of scientific data from both experimental and field trials. This year
in total 86 posters together with four oral presentations have been accepted and are
presented to the audience. All those articles are now collected in this Proceedings.
Extensive amount of data with Forceris® (injectable gleptoferron and toltrazuril) is
presented from various field and experimental studies. The need for the use of this
product is supported by the results of recent surveys in newborn piglets with regards
to Cystoisospora suis prevalence and iron deficiency.
In the field of infectious diseases Ceva Lung ProgramTM (CLP) surveys kept on
monitoring the incidence and impact of M.hyopneumoniae (M.hyo) and Actinobacillus
pleuropneumoniae (A.p) infections at the national as well as European levels. For swine
influenza (swIAV), infected herds were shown to have advantages in fertility and other
performance parameters after vaccination with Respiporc® FLU 3 and/or Respiporc® FLU
PAN. Epidemiological patterns of swIAV but also enteric infections such as salmonellosis
or neonatal diarrhea due to E. coli or Clostridium perfringens were conducted and the
data are presented.
A lot of experimental and field trials were performed with Ceva vaccines Circovac®(PCV2),
Hyogen® (M.hyo) with also their ready-to-mix combination DUO™, Coglapix® (A.p.),
Progressis® (PRRSv), Respiporc® Flu3, Respiporc® FLUpan H1N1 (SIV), Enteroporc COLI
AC® (E. coli and C. perfringens), Salmoporc® (Salmonella Typhimurium) and Ecoporc
Shiga® (E. coli Stx2e) confirming their efficacy and indicating various vaccination
strategies.

On behalf of the Ceva Swine Team we cordially invite you to the interesting reading.

Ceva Swine Team
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Assessment of field efficacy of injectable gleptoferron + toltrazuril
in comparison with injectable gleptoferron on the excretion of
Cystoisospora suis oozysts, faecal consistence and zootechnical
performance
Jakob Aundrup1, Monika Köchling2, Vojislav Cvjetković2, Daniel Šperling3
1 Swine Health Service, Chamber of Agriculture in Lower Saxony, Oldenburg, Germany. / 2 Ceva Tiergesundheit GmbH,
Kanzlerstraße 4, 40472 Düsseldorf – Germany. / 3 Ceva Santé Animale, 10 Avenue de la Ballastière, 33500 Libourne - France

Introduction
Infections with Cystoisospora suis in suckling piglets are most often characterized by diarrhoea in the piglets second,
third week of age respectively. The objective of this study was to assess the effect of an injectable toltrazuril +
gleptoferron product on oocyst shedding, faecal consistency and growth performance in comparison to injectable
gleptoferron on a conventional piglet producing farm

Materials and Methods
Litters were randomly allocated based on parity and farrowing date of the dam. The control group (CG; n=200) was
treated with 200 mg gleptoferron (i.m.) and the experimental group (EG; n=192): with 45 mg toltrazuril + 200 mg
gleptoferron (Forceris®); both products on piglets’ 2nd DOA. Litters were weighed on the same day as well as
at weaning. Faecal samples from 30 litters in each group were collected on their 9th DOA and examined by
autofluorescence microscopy for the presence of oocysts. Faecal consistency was evaluated according to following
scheme: 1 = firm; 2 = pasty, 3 = semi-liquid and 4 = liquid. Diarrhoea was defined with a faecal score ≥ 3.

Results

Tab. 1: Faecal samples (n = 60) at 9th DOA

No significant difference between litter weights at

faecal consistency

group

beginning of the trials (EG: 19.74 kg vs CG: 19.81 kg)
was found. Oocyst shedding was eliminated in EG (0%

firm

pasty

semi-liquid

liquid

vs 20.7 %; p<0,05). Diarrhoea was significantly less

EG (n)

10

19

1

0

present in the EG (3.3% vs. 30.0%; p = 0.012). Faecal

CG (n)

7

14*

9**

0

out of which * 4 samples and ** 2 samples positive for oocysts,
respectively

score values were significantly lower in the EG
compared to the CG (1.70 vs. 2.067; p = 0.0318; Table
1). No significant weight differences were found at
weaning, however litters from the EG were on average
0.60 kg heavier than in the CG, as shown in Fig. 1.

Discussion & Conclusion
The injectable combination of

gleptoferron and

toltrazuril provided an effective elimination of oocyst
shedding, a significantly lower prevalence of suckling
piglet diarrhoea and consequently significantly lower
faecal score values. Differences in litter weights at
weaning were numerically higher in piglets in the
experimental group.
Fig. 1: litter weight difference between the groups at
weaning
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Assessment of the effect of injectable toltrazuril in
weaning weight in coccidia positive farms in Portugal.
T. Nunes1, F. Costa1, D. Sperling2
1CEVA Saúde Animal, Lda – (Algés) Portugal; 2CEVA – Libourne (France)

Results

Background and objectives

The initial average weight was balanced between groups
in all farms (table 1), with numerical differences ranging
between -32g and 45g but without statistical significance
(Wilcox test). In all farms the average weaning weight was
higher in the IM group, with differences ranging between
57g and 454g (figure 1). The differences in the final weight
was statistically significant in 4 of the 6 farms (Wilcox test).

Neonatal coccidiosis (caused by Cystoisospora suis) is a
relevant cause of weaning weight impairment, with recent
publications demonstrating the benefit of administering
a combination of gleptoferron and injectable toltrazuril
(Forceris®) to improve the control over the agent and
the piglets’ weaning weight. The purpose of this field
assessment was to evaluate the effect of this injectable
toltrazuril on the piglets’ weaning weight in commercial
farms in comparison with piglets treated with oral
toltrazuril.

Extra weaning weight on treatment group
(in grams)

statistically significant

400
300
200

454

B

319

A

316

0

57

100

256

In six commercial farms (previously confirmed as C. suis
positive), between 16 and 40 litters were randomly selected
in each farm and assigned into one of two groups (IM and
control group). All piglets were ear tagged and weighed
in the first 48 hours of life and at the day prior to weaning.
The piglets were balanced regarding the parity of the sow,
birth date, litter size and initial weight. The IM groups in
all farms were treated with 1,5mL of Forceris™ in the first
48 hours of life, whilst the control groups were treated
with oral toltrazuril (20mg/kg) according to the usual farm
practice.

500

342

extra weaning weight on treatment group

Material and methods

C

D

E

F

FARM
Figure 1. Extra weaning weight on treatment group in comparison with control group
(average weaning weight per piglet, in grams).

Discussion and conclusion

The results show a clear tendency for a better weaning
weight in piglets treated with injectable toltrazuril on
coccidia positive farms when compared with orally treated
piglets. The results of these 6 replicates are coherent
with the results already published by other authors,
strengthening the evidence on the positive effect of
injectable toltrazuril on piglets’ weaning weight (with all
the associated zootechnical and economical benefits).
In future studies will be useful to compare the dynamic of
oocyst excretion and diarrhea score between the groups
to assess parasitological and clinical differences between
the different treatment protocols. It might be also useful
to quantify the posible reduction of antimicrobial usage
associated with a better coccidia control.

Table 1. Weighing data of the six farms (control group versus treatment group). In each farm
both groups had the same initial and final (weaning) age.

References
1 Joachim A, Shrestha A, Freudenschuss B, Hinney B, Hamadi K, Sperling D, Palmieri N. (2018). Comparison of an injectable toltrazuril-gleptoferron (Forceris®) and an oral toltrazuril (Baycox®) + injectable iron dextran for the
control of experimentally induced piglet cystoisosporosis. Parasites & Vectors. 11. 10.1186/s13071-018-2797-5.
2 Muller V, Capdeviell N, Sperling D, Brilland S. Impact of Cystoisopora suis on growth performance and digestive health of piglets – a contemporary study in France. 12th ESPHM Proceedings. 2021.
3 Velazquez E, Pattison E. Efficacy of an injectable toltrazuril-gleptoferron to control iron deficiency anaemia and coccidiosis (Cystoisopora suis) on average daily gain in an outdoor herd in the UK.12th ESPHM Proceedings. 2021.
4 Nunes T, Costa F. The impact of injectable toltrazuril on weaning weigh – a comparative field trial. 12th ESPHM Proceedings. 2021.
5 Brilland S, Bertrand M, Sperling D, Caspdevielle N. Comparison of an injectable toltrazuril-gleptoferron and an oral toltrazutil+ gleptoferron for the control of anaemia and coccidiosis under field conditions. 12th ESPHM
Proceedings. 2021.
6 Joachim a, Hinney B, Hodzic A, Guerra N, Shrestha A, Sperling D. Early application of parenteral toltrazuril-iron combination (Forceris®) is comparable to later treatment in the control of experimental cystoisosporosis in
suckling piglets.12th ESPHM Proceedings. 2021.
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Associated factors to the occurrence of
Cystoisospora suis in Brazilian pig farms
E. De Freitas Costa1, J. Calveyra2, D. Sperling3
1Wageningen Bioveterinary

Research, Lelystad, the Netherlands, 2Ceva Animal Health, São Paulo – Brazil,
3Ceva Animal Health Libourne – France,

Introduction

Cystoisospora suis is the most frequent
parasite of piglets in intensive pig farms. The
objective of our study was to assess
associated factors with coccidiosis in
industrial pig farms in Brazil.

Materials and Methods
A cross-sectional field study was designed
to assess the prevalence of coccidiosis in
Brazilian
industrial
pig
herds.
We
investigated 51 farms from important pig
production areas. The sample size gives 95%
confidence level to estimate a 5%
coccidiosis prevalence with a relative margin
error of 6%. Ten random litters per farm were
sampled twice on 2nd and 3rd week of life,
and feces were examined by flotation. A
questionnaire about the litter information,
farm practices, and management was
collected, and a multivariable logistic
regression model was fit using a stepwise
procedure for variables selection.

Figure 1. Predicted probability of coccidiosis
according to the room temperature and the presence
of diarrhea. The solid lines are the predicted
probability, and the dots are the observed data.

Conclusion
The high prevalence observed in our study
is similar to other producing countries (1, 2,
3). Diarrhea is the primary clinical
manifestation of coccidiosis; thus, it is
likely both being correlated. Room
temperature may play a role in the survival
and optimal sporulation of the cysts in the
environment. Further studies should be
conducted to clarify the drivers for
coccidiosis.

Results
On the farm level, 82.35% (42/51) farms were
positive for C. suis, and the average within
farm prevalence was 36% (23.47% – 50.77%)
95% confidence interval. Five variables were
selected to be offered to the final
multivariable model: the presence of
diarrhea, parity assistance, type of the floor,
room temperature, and the average number
of piglets per sow. The final multivariable
model retained the room temperature and
the presence of diarrhea. The chance of
coccidiosis in litters affected by diarrhea is
5.75 higher than the chance of non-exposed
litters. On average, an increase of one
degree in the room temperature increases
the chance of coccidiosis by 23.2% (Figure
1).

References

1. Hinney B., et al., Proceedings at ESPHM
2019.
2. De Jonghe E., et al., Proceedings at
ESPHM 2021
3. Daniel L., et al., Proceedings at ESPHM
2021
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Case study: comparison of routine treatments with iron-dextran
injection and oral toltrazuril to treatment with a product
combining gleptoferron and toltrazuril for single injection, for
effect on number of anaemic piglets and bodyweight gain
P. Van Der Wolf 1, G. De Reus 1, H. Van Gisteren 1, M. Kanters 2, S. Van Colen 1
2

Ceva Santé Animale, Naaldwijk, the Netherlands
Veterinary practice Varkens GezondheidsTeam Zuid, Chaam, The Netherlands

Background and Objectives
Number
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Fig 1. Number and percentage of animals with optimal, subclinical and anaemic Hb-levels
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Material and Methods
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43%43%
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35; 35;
43%43%
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56%56%

54%54%
99%99%

Litters of newborn piglets were treated by the farmer with either
Forceris® (1.5 ml dose/piglet, i.m.) (group_F) or the routine
treatments with an iron dextran containing 200 mg/ml iron (1
ml dose/piglet, i.m.) and a toltrazuril product containing 50 mg/
ml toltrazuril (0.7 ml dose/piglet, oral) (group_RT). Piglets were
weighed at treatment, at weaning and at the end of nursery. For
the diagnosis of anaemia, haemoglobin levels were measured
at 21 days of age (Hemocue201, <90 g/L: anaemia, 90 – 110 g/L:
sub-clinical anaemia, >110 g/L: optimal). Statistical analysis was
done in R.

Anaemic
Anaemic Sub-clinical
Sub-clinical Optimal
Optimal

Anaemic
Anaemic Sub-clinical
Sub-clinical Optimal
Optimal

Body weight (kg)

24

26

Fig 2. Boxplot of the body weight of the piglets at the end of
nursery

Results

18

20

Hb was measured in 2 week groups, in 15 and 12 litters in group_F
(N=81 piglets) and in 13 and 12 litters in group_RT (N=75 piglets).
45 litters in group_F and 48 litters in group_RT were weighed.
Piglets in group_F were significantly less often anaemic than
piglets in group_RT (9/75 vs 2/81, Chi-square statistic = 5.3973,
P=0.02), and had significantly more often optimal Hb-levels
(44/81 vs 24/75, Chi-square statistic = 7.8905, P=0.005). Weight
at weaning was 191 gram higher and at the end of nursery
was 1176 gram higher (St. dev. F: 0.690 vs RT: 0.854, Welch Two
Sample T-Test, P=0,014) and the growth in the nursery was 27 g/
day higher (P=0,013) in group_F than in group_RT.

22

1

Group F

Group RT

Discussion and Conclusion

In the animals treated with Forceris®, significantly less piglets
with anaemia and significantly more piglets with an optimal
haemoglobin level were observed compared to the animals
treated with an injectable iron dextran and an oral toltrazuril.
Furthermore, the piglets treated with Forceris® were significantly
heavier and more unform at the end of nursery. Based on these
results, the farmer decided to continue using the combination
product.

Ref: 2022/SW-061
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Comparative efficacy of different iron-based
products in the prevention of anemia in
suckling piglets
Hamadi Karembé1, Anne Geneteau1, Daniel Sperling1
1

Ceva Santé Animale, ZI la Ballastière, 33501 Libourne, France. Contact: daniel.sperling@ceva.com

Background and objectives

Fig 2 and 3: Individual and Mean of hemoglobin
concentrations (g/dL) following single treatment with Iron
Dextran (Group 1) or Forceris® (Group 2).

Iron deficiency anaemia (IDA) is a recognised clinical
condition of fast-growing piglets. The objective of
this study was to investigate whether single oral or
intramuscular application of iron-based products is
adequate to meet the needs of piglets by determining
the haematological parameters.

Material and methods
This study was performed according to a parallel,
randomized, experimental block design. It included four
sows and their litters. 18 piglets were included, allocated
into 2 treatment groups, and treated on D0 (3rd days of life).
The treated piglets received comparable total iron doses,
175 mg iron (as dextran) per piglet for group 1 (same dose
as the commercially available oral iron/toltrazuril combo
product) and 174 mg iron (as gleptoferron) per piglet for
group 2 (Forceris®). Blood specimens were collected on
D-1, D0, D7, D14, D22 and D30 for hematological tests.
Piglets with Hb values lower than 9 g/dL were classified
as anemic t-test (two-tailed) or Kruskal-Wallis test was
used to compare the variables between the two groups
at different time-points (GraphPad Prism 9). Statistical
significance was set at p<0.05.

Results
From D14 to D30, piglets treated with injectable form
of iron had higher Hemoglobin (p<0.0001), Red blood
cell counts (p<0.03), Hematocrit (p<0.0004) and MCV
(p<0.01) values and were properly protected (0%
anemia), while piglets treated with oral product had lower
hematological parameters, 100% of piglets were anemic
before weaning (D22). Piglets treated with injectable
product were heavier on D22 (+470 g, p=0.5943) and on
D30 (+1240 g, p=0.2529). There was no product-related
adverse event during the animal phase.
Fig 1: Bodyweight development following single treatment
with Iron as dextran or Forceris®

Conclusion
In this study, gleptoferron-based injectable iron treatment
(Forceris®) demonstrated a significantly better antianemic activity when compared to oral treatment, with
higher hematological parameters, no anemic piglets, and
numerically better bodyweight. The finding is in line with
former studies comparing oral versus parenteral iron.
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Comparative field trials on the incidence of anemia
and coccidiosis using a combination of Toltrazuril and
Gleptoferron in Brazilian Farms
J. Calveyra 1, C. Postal 1, C. Sartori 1 , N. Savaris 1, T. Grasel 1, F. Betiolo 1 , H. Fries 1, V.
Aguiar 1, M. Souza 1, F. Neimaier 1 , D. Sperling 2
1Ceva Animal

Health, São Paulo – Brazil, 2Ceva Animal Health Libourne – France

Introduction

70.0%

63%

60.0%

Challenges such as coccidiosis caused by
Cystoisospora suis and Iron Deficiency
Anemia (IDA) cause a significant decrease in
zootechnical performance. Different protocols
for the control of these two pathologies have
been implemented in the field. The aim of this
study was to evaluate for the first time field
efficacy
of
the
recently
introduced
combination product of an injectable
Toltrazuril and Gleptoferron (Forceris®, Ceva
Sante Animale, France) in the control of these
two pathologies on Brazil farms.

53%

50.0%

44%
35%

40.0%
30.0%
20.0%
10.0%

4.2%

3.7%

0.0%

FORCERIS (N=299)
Anemic

Subanemic

CONTROL (N=265)
Optimal

Figure 1. Percentage of anemic, subanemic and
optimal animals in the two treatment groups

Materials and Methods
In this study seven commercial farms were
evaluated. In total 202 litters were selected
and randomly distributed into two groups.
G1 received the Injectable combination of
Toltrazuril and Gleptoferron (Forceris®
Group) and G2 received Oral Toltrazuril and
Injectable Iron Dextran (Control Group).
Between 2 and 4 DOA (SD0), the animals
received their respective treatment and
hemoglobin levels (Hb) of 564 animals were
measured (SD 0) and at weaning using
analyzer Hemocue® Hb 201+. In SD 10 and
SD 17, feces of 1040 animals were collected
for oocyst investigation by flotation,
according to the protocol already described
Results
(1).

2500

2256

2000
1500

1306

1000
500

0

FORCERIS (N=540)

CONTROL (N=500)

Figure 1. Number of oocysts per gram of feces /
treatment (OPG) in the two treatment groups

Conclusion

In SD 0, there was no difference in Hb levels
between treatment groups (p>0.05). G1 had
an average Hb level of 11.32 g / dL, while the
G2 had an average Hb level of 10.88 g / dL (p
< 0.05). Figure 1 shows the average
occurrence of anemic, subanemic and
normal animals in the seven farms studied
and in each of the treated groups. G1 Group
led to significant decrease of oocyst
excretion (1306 vs. 2256) expressed as OPG
(Oocysts per gram of feces), resulting in a
42% reduction in oocyst. Figure 2.

Injectable treatment was more effective in
IDA control, reducing the number of anemic
piglets at weaning and reduce oocyst
shedding, assessed based on the
quantification of oocysts in the feces, as
demonstrated in previous studies (2,3).

References

1. Joachim A., et al. Porcine Health Management
4:20, 2018
2. Sperling D. et al. Veterinary Record, 2018
3. Joachim A. et al. Parasites & Vectors 11:206, 2018
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Effect of an injectable toltrazuril – gleptoferron
(Forceris®) in comparison with combined oral toltrazuril
– injectable gleptoferron on production performance in
21 days old piglets on the high higienic status Polish farm
Edyta Michalik1, Piotr Cybulski1, Krzysztof Janeczko2,3, Renata Lewko-Wojtowicz2, Robert Panek2
Goodvalley Agro S.A., Przechlewo, Poland; 2 Ceva Animal Health, Poland; 3 Department of Reproduction and Clinic of Farm Animals, Faculty of
Veterinary Medicine, Wroclaw University of Environmental and Life Sciences, Poland

1

Background and objectives

Fig. 1 Piglet body weight at inclusion

Cystoisospora suis is the causative agent of
coccidiosis in piglets and it’s the most prevalent
parasitic infection of young animals with worldwide
distribution. Recently, the preparation Forceris® has
been introduced, offering the possibility to control of
coccidiosis by one fixed dose injection together with
prevention of IDA (Iron Deficiency Anemia). The aim
of the presented study was to assess effect of new
injectable treatment on zootechnical performance
by recently introduced combo products comparing
with standard control program under the condition
of Polish commercial farm.

Material and methods
Study was performed on commercial farm
(3 000 sows) located in in north-west region Poland.
Coccidiosis was confirmed before the start of the
study and 300 piglets from 60 randomly selected
litters of different parity were included in the study
(A injectable group - Forceris, 1,5 ml i.m. (45 mg
toltrazuril + 200 mg iron) per piglet at two days of age
(DOA) and (B group treated according to standard
practice on farm, 35 mg toltrazuril per os + 200 mg
iron i.m. per piglet, 2 DOA). Statistical analyses
were performed by using GraphPath Software (San
Diego, CA 92108, USA) and included descriptive
statistics, identification of outliers. Statistical tests
for comparisons were selected according to result
of the normality test (Kolmogorov- Smirnov test:
Unpaired T- test and Mann–Whitney-U-test (for
metric data).

Fig. 2 Piglet body weight at 21 DOA

Results
The weight of the piglets at the start of the trial
was essentially the same in both groups (p=0.937).
The body weight at 21 DOA of piglets was not
statistically different (p=0.832), with numerical
difference of 104 g in favor of group treated by
injection (3.88 kg ± 1.13 vs. 3.78 kg ± 0.91 expressed
as mean and SD). Less litters were positive for oocyst
by autofluorescence examination (AF) in injectable
group (2/10 vs. 3/10), examined by pooled fecal
samples at 11 DOA of piglets.

Discussion and conclusion
Injectable treatment was effective in control of
coccidiosis under the conditions of commercial farm
affected by coccidiosis. Numerical difference of 104 g
at weaning was observed with less litters positive
for presence of oocysts in fecal samples. Injectable
treatment can simplified processing in farrowing
house during the first days of life of piglets and can
be effective alternative to current protocols.
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Efficacy of a combined injectable gleptoferron and
toltrazuril in suckling piglet diarrhoea control and its
growing performance
C. Casanovas1, S. Oliver1, S. Cárceles1, L. Garza1, D. Espigares1
1CEVA Salud Animal, Barcelona, Spain.

Background and objectives

The objective of this study was to evaluate the effect in diarrhoea control
and growing performance in lactating pigs of a combined intramuscular
gleptoferron and toltrazuril (FORCERIS®) against a classical treatment with
intramuscular iron dextran and oral toltrazuril.

0,3

Faecal index

Material and methods

The study was performed in a Spanish 3.600 sow farm with contrasted
diarrhoea incidence caused by Cystoisospora suis.
The farm was weaning twice per week with a farrowing objective of 180
sows / week. The trial was performed using only half of the batch (around 90
sows / week) during 3 consecutive weeks. In total 280 litters were distributed
in 2 treatments: 140 were treated at 2 days life with 1,5 ml IM FORCERIS®
(45 mg toltrazuril + 200 mg gleptoferron) per piglet (FO group). 140 litters
were treated with 1 ml oral toltrazuril (50 mg) and 1 ml IM gleptoferron (200
mg) per piglet (CT group).

0,2

0,1

0,0

7
CT Group

Forceris® Group

21

14
Lactation days

Faecal index and confidence interval results between weeks and treatments

Diarrhea incidence trial
Diarrhea incidence was determined weakly in all litters using a faecal score
method. A value from 0 to 3 was awarded to evaluate the faecal consistency
(0=normal / 1=pasty / 2=semi-liquid / 3=liquid).

Growing performance trial
CT piglets grew 195± 2,97 [190–201] g/day and FO piglets 207 ± 2,94 [202–
213] g/day. Differences were statistically significant (p=0,004) using a least
square model. This extra average daily gain (ADG) represented an increase
per piglet of 11,9 g/day and 0,239 Kg at weaning in favour of the FO group.

In addition, the degree of diarrhea incidence inside each litter was assessed
considering the percentage of affected piglets. A faecal index was determined
by multiplying the most prevalent faecal consistency of each litter by the % of
animals affected inside the litter.

No differences in mortality between groups were observed during both
parts of the trial.

Diarrhoea samples were taken
weekly to assess other enteric
pathogens.

CT Group

FO Group

DIFFERENCE
(95% CI)

p-value

Significance

Litters studied

29

29

-

-

-

Initial number Piglets

360

364

-

-

-

Weight (Kg) 48h

1,52 ± 0,01
[1,50 – 1,55]

1,54 ± 0,01
[1,52 – 1,57]

-0,021

0,619

NO

Weight (Kg) weaning

5,45 ± 0,06
[5,34 – 5,57]

5,69 ± 0,06
[5,58 – 5,81]

-0,239

0,004

YES

ADG (g/d) lactation

195 ± 2,97
[190 – 201]

207 ± 2,94
[202 – 213]

-11,9

0,004

YES

Mortality (%)

6,66
(24 piglets)

5,77
(21 piglets)

-

0,647

NO

PARAMETHER

Growing performance trial
Growing performance during lactation between groups was assessed
during 3 consecutive batches using around 10 litters per group and batch
(29 sows and 360 piglets in the FO group and 29 sows and 364 piglets in the
CT group).
All selected sows in this part of the study farrowed the same weekday, so all
piglets were weaned with the same lactation length. During 3 consecutive
batches piglets were individually identified with an ear tag and initially
weighted 48 hours after farrowing. Piglets were individually weighted
again at weaning, 20 days later. Cross fostering was avoided during this
period. Mortality was registered and piglets growing less than 1,5 Kg were
excluded from the trial, as it was considered that their lack of growth was
more attributable to insufficient milk ingestion rather than negative effects
of C.suis.

Results obtained during the growing performance trial

Discussion and conclusion
The use of a combined intramuscular gleptoferron and toltrazuril
(FORCERIS®) showed a significant weight improvement at weaning of 0,239
Kg. This improvement could be explained by the reduction of diarrhoea
specially during the first 2 weeks of age, but it has also been described
that animals infected with C.suis with no clinical signs (diarrhoea) may
also decrease their growing performance during lactation1. Therefore, the
growth improvement could be also occurring in non-affected piglets.

Sows were randomly selected between groups, but trying to distribute
them on similar sow cycle number.

Results

References

Diarrhea incidence trial
A higher percentage of the litters in the FO group had a 0 faecal score
specially at day 7 and 14. At 21 days results were more equal. When calculating
the differences between faecal index (considering the fecal score and %
affection inside the litter), using a Chi Square method, FO group showed
statistically better faecal scores at 7 days (p=0,079) and descriptively better
at 14 days. No differences were observed at weaning.

1. Anja Joachim et al. Which factors influence the outcome of experimental
infection with Cystoisospora suis? Parasitol Res (2014) 113:1863–1873 DOI
10.1007/s00436-014-3834-8.

Weekly laboratory results tested positive on both groups only for
C.perfringens type A and C.suis. There was a trend in litters with higher faecal
score, showing higher concentration of coccidia.
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Evaluation of an Injectable Gleptoferron and
Toltrazuril combination in the control of anemia and
piglet performance
F. Chama 1 , H. Valencia 1 , D. Sperling 2 , J. Calveyra 3
1Ceva Animal

Health, Mexico / 2Ceva Animal Health, France / 3Ceva Animal Health, Brazil

Introduction

Iron deficiency anemia have a great impact on
the development of piglets. The control of this
challenge improves the clinical and
physiological condition and, consequently,
the performance of the animals (1). The aim of
this study was to evaluate the effectiveness of
different protocols for the control of anemia
and the impact on hematological parameters
and animal performance.

Figure 1: Hemoglobin levels in G1 = Forceris Group
and G2 = Control Group at weaning *(p<0.0001)

Materials and Methods

The study was conducted on a 1000 sow
wean to finishing farm located in the Puebla
region of Mexico. 120 animals were
individually identified and divided into 2
groups: G1: animals treated with Forceris®
(1.5 mL injectable of 45 mg Toltrazuril + 200
mg Gleptoferron) at 3 DOA and G2: animals
treated with injectable 200 mg of iron dextran
and 20mg/ Kg Oral Toltrazuril at 3 DOA.
Hemoglobin levels at the beginning (D0) and
at weaning were measured. And the animals
were weighed at different ages: D0, D61, 170.

Figure 2. Percentage of anemic, subanemic and
optimal animals in Forceris and Control Groups.

FORCERIS
CONTROL
Difference

Results
Initial weights showed no significant
difference (G1 = 1.811 Kg Vs G2 = 1.867,
p>0.05). There was also no difference in
Hemoglobin Level at the beginning of the
study. At weaning, it was observed a
statistical difference in hemoglobin levels
(G1 = 12.6 g/dL VS G2 = 8.3 g/dL), which
corresponded to 16% subanemic animals
and no anemic animals in G1 and 23% and
67 % respectively of anemic and subanemic
animals from G2. Figure 1, 2. The animals in
G1 presented 786g more at 61 DOA when
compared to G2 (G1 = 15.136 Kg Vs G2
=14,349 Kg) and at 170 DOA, G1 presented
3.5 Kg more when compared to G2 (G1
=95.5 Kg Vs G2 = 92 kg). Table 1.

BW at 3
DOA
1,867
1,811
56 g

BW at 61
DOA
15,136
14,349
786 g

BW at 170
DOA
95,443
91,996
3,546 Kg

Table 1. Animal weight at 3, 61 and 110 days of life
(DOA) in the Forceris group and in the Control group

Conclusion
Piglets treated with Forceris resulted in a
lower percentage of anemia. Improved
haematological status at weaning was
associated with piglet weight gain in
subsequent phases.

References

1. Bhattarai S., et al. Elsevier Livestock Science. 64 – 68,
2015.
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Evaluation of different treatments for coccidiosis
and iron deficiency anaemia on piglet body weight
at weaning
C. Molina1, D. Espigares2, L. Garza2
1UVESA Málaga, Spain; 2Ceva Salud Animal, Spain

Introduction

Discussion and conclusion

One of the main processes affecting piglet’s parameters
and profitability during first weeks of life are coccidiosis and
iron-deficiency anaemia. Most used practices to prevent
those processes are the oral administration of toltrazuril and
the injectable iron. Recently, a combination of Toltrazuril
and iron has been developed for parenteral application,
minimizing piglet handling. However, information of this
practice on piglet body weight at weaning is limited.

Different management procedures are available for
controlling the impact of coccidiosis and iron anaemia
deficiency at weaning. Results obtained in this study
showed that administration of Forceris™ for controlling
coccidiosis and iron deficiency anaemia increased TW
and ADG during lactation phase, representing an efficient
practice.

This study aimed to compare different treatments for
controlling coccidiosis and iron-deficiency anaemia on
piglet body weight (BW) at weaning.

*

5,000
4,602

4,500

Total weight gain (Kg)

4,000

Material and methods
This study was performed in a farrow-to-wean farm
with 1.000 sows and weekly batches. Four consecutive
farrowing batches were randomly selected, and its litters
were divided into two groups (F and B) at processing age (3
days of life, doa). Group F was treated with 1,5 ml injectable
Toltrazuril+gleptoferron (Forceris™, Ceva) and group B
received the usual farm treatment (Oral toltrazuril and iron
injected intramuscularly). Treatment administration was
performed under blinded conditions and piglet movements
were limited.

3,990

4,482

4,061

3,500

4,609
4,062

4,042

4,168

3,460 3,462

3,000
2,500
2,000
1,500
1,000
0,500
0,000

Batch 1

Batch 2

Group B: Usual treatment

Batch 3

Group F: Forceris

Batch 4

Global

TM

* Indicates statistical differents between treatments (p<0,05)

Figure 1. Results of TW in the different treatment groups in global
and at batch level.

Piglet weight was individually recorded at processing and
weaning age to calculate total weight gain (TW) and average
daily weight gain (ADWG).

250
219 219

Results were compared using ANOVA test and significant
differences were considered when p <0,05.

*

200
ADWG(g)

172

Results
A total of 71 litters (n=933 piglets) were included: 473 piglets
in group F and 460 in group B. No significant differences were
detected for piglet body weight at processing.

171

169

172

187

180

184

166

150
100
50
0

In global, average of TW and ADWG was higher in group F
(TW 4,16±1,18; ADWG 0,18±0,05) compared to group B (TW
4,06±1,40; ADWG 0,18±0,06).

Batch 1

Batch 2

Group B: Usual treatment

Batch 3

Batch 4

Global

Group F: Forceris TM

* Indicates statistical differents between treatments (p<0,05)

Figure 2. Results of ADWG in the different treatment groups in
global and at batch level.

At batch level, TW and ADWG in group F was also significantly
higher in batch 4 (TW 4,60±1,16; ADWG 0,187±0,4) compared
to group B (TW 4,04±1,53; ADWG 0,166±0,06).
Obtained results of TW and ADWG in global and per batch are
shown in Figures 1 and 2, respectively.
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Field Evaluation of the Effectiveness of an injectable Toltrazuril –
Gleptoferron in growth performance by preventing Coccidiosis and
Anemia in Neonatal Piglets
J. Calveyra 1 , F. Rolandi 2 , D. Sperling 3
1Ceva Animal Health, Brazil / 2Ceva Animal Health, Conosur / 3Ceva Animal Health, France

Introduction
The swine neonatal period is considered critical for
the development of animals due to challenges
such as coccidiosis (Cystoisospora suis) and iron
deficiency anemia (IDA), causing substantial
economic losses in pig farming (1-3). The aim of
this study was to evaluate effectiveness of a
product with a combination of Gleptoferron and
Toltrazuril.

Forceris
Group

Control
Group

P value

Weigth SD 3

1.880

1.872

0.45

Weigth SD25

6.909

6.311

0.022265

DWG
(SD25-SD3)

0.230

0.199

0.008862

Table 1. The initial and final weight and body weight
gains in Forceris and Control Group.

Materials and Methods
The field trial was performed in 2019 in a 1.200
sows farm in the metropolitan region of Chile. 120
animals were included and randomly assigned to
the Forceris® group (G1, n= 60; 45 mg toltrazuril +
200 mg iron/piglet, 3 DOA, and to the Control
group (G2, n= 60; 200 mg iron dextran 3 DOA.
Body weight and hemoglobin (Hb) were
determined on 3 and 25 DOA and the percentage
of anemic piglets were calculated (Hb levels < 90
g/l are anemic, Hb levels ≥ 90 g/l and < 110 g/l are
suboptimal and Hb levels ≥ 110 g/l are optimal).
Pooled fecal samples (5 piglets/litter) were
collected directly from the rectum and also from
the pen on 10 and 17 DOA and examined for the
presence of oocysts by flotation.

Figure 1. % of animals at weaning on SD25th divided
into hemoglobin levels by group.

Conclusion

Results

Forceris® Group was able to significantly reduce
the number of anemic animals by 92% when
compared to the Control Group at the end of the
study and gain greater weight at weaning, with
a difference of 590g at weaning. A single
combined injection in piglets to prevent iron
anemia as well as coccidiosis reduces not only
the number of handlings, but also replaces the
'cumbersome' oral treatment.

Both groups remained negative for presence of
oocysts. The initial weight of the animals in the
two groups showed no significant difference
(Pvalue = 0.45). The final weaning weight was
significantly higher in G1 group (6.90 Kg vs. 6.31
Kg, p = 0.022). Table 1. The percentage of anemic
animals between the groups also showed a
significant difference at the end of the study.
(1.67 % vs. 26.32%, p < 0.0001). Figure 1.

References
1. Miller ER, Ullrey DE http://old.pork.
org/filelibrary/factsheets/pigfactsheets/newfactsheets , 2007.
2. Mundt HC, et al., J Vet Med B. 52(2):93–7. 2005.
3. Scala A, et al., Vet Parasitol. 163(4):362–5. 2009
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Field survey on the use of oral iron in France : practices
and evaluation of hemoglobin (HB) level in piglets around
weaning
Brilland S.1, Collet J.2, Maligorne A.3, Stynen W.4, Trombani C.5,
Capdevielle N.1, Jardin A.1
1Ceva Santé Animale, 10 avenue de la Ballastière, 33501 Libourne Cedex, France
2Socavet, 75bis boulevard de Penthièvre, 22600 Loudéac, France
3Hyovet, 5 Parc d'Activités Carrefour de Penthièvre, 22640 Plestan, France
4Clinique Vétérinaire de l’Elorn, 260 Rue de la Petite Palud, 29800 Landerneau, France
5Breizhpig, Z.A. du Vern 29400 Landivisiau, France

Background and objectives
Iron deficiency anaemia (IDA) is recognised as
a clinical condition of fast-growing piglets and
is considered as an emerging problem. IDA is
controlled by routine application of iron-based
products of different formulations and routes of
administration (oral-injection). In France, the use of
oral iron is widespread (around 20% of farms). The
most common diagnostic of IDA is the detection of
low hemoglobin (Hb) concentration. The aim of the
study was to evaluate the Hb of piglets and the %
of anemic piglets at weaning in commercial French
farms using oral iron.

*40= mean profile of investigated farms
Figure 1 – Distribution of farms according to the distribution profile of hemoglobin values
measured on piglets
100%

Material and methods

90%

• 39 farms, from the western part of France (from 4
different vet practices) were randomly selected,
based on their willingness to participate at the
survey
• Within each farm, 10 randomly selected litters
from different parity sows have been assessed:
- 3 piglets per litter à1203 piglets in total
- small, medium and large piglet were sampled.
• Hb levels were measured immediately by
previously described method using a quick Hb
analyzer (HemoCue ® Hb 201+)
• A question form concerning farm practices was
filled in at the same time for each participant

70%

80%

Results
• Farmers applied different oral iron products 3 times
(75%) on carpet or plates (6 farmers used dedicated
troughs).

85%

60%

60,5%

50%
40%
30%
20%

25%
6%

10%
0%

Correct [Hb] ≥ 10 g/dl
Injectable iron

Anemic [Hb] ≤ 9 g/dl
Oral Iron

Figure 2 – Comparison of Hb concentration ≥ 10 g/dl or ≤ 9g/dl according to the
administration route of iron
* Injectable iron population corresponds to Hb measures on 500 piglets between 20192021 from Ceva internal datas partially published in (Brilland et al., 2019)

The mean Hb concentrations in these two populations
were 11.3g/dL and 10.3g/dL for "injectable iron" and
"oral iron", respectively.

Discussion and Conclusion
In more than 80% of the farms applicating oral iron
distributions, IDA wasn't under control. Different
levels of iron intake by the piglets needs to be
considered as the main reason for heterogeneous Hb
levels at weaning within those herds.

• In 82% of the investigated farms (32/39), IDA
doesn’t seem to be completely controlled.
Indeed, the target of 85% piglets with Hb ≥ 10
g/dl, considered as the minimum recommended
concentration for piglets growth needs, has not
been reached (figure 1).

References

Brilland et al., 2019 Evaluation du niveau d’hémoglobine des
porcelets au sevrage et facteurs de variation : résultats français
et européens. AFMVP Congress

• In total 24,5% (287) piglets were anemic (< 9 g/
dl) in this survey compared to only 6% for those
receiving iron in injectable form (figure 2).

ESPHM 2022
15

Ă back to content

Impact of controlling coccidiosis and iron deficiency
anaemia on piglet quality at weaning
L. E. E. Udvarhelyi1, L. Villagrasa2, T. Abizanda2, O. Mitjana1, M.V. Falceto1, D.
Espigares3, L. Garza3
1Departament of Animal Pathology, University of Zaragoza; 2Mazana Group, Spain; 3Ceva Salud Animal, Spain

Introduction

0,217±0,08) compared to group B (WW 5,91±1,66; ADWG
0,197±0,07). Results are shown in Figures 1 and 2, respectively.

Coccidiosis and iron deficiency anaemia are one of the
main processes affecting piglet’s parameters during first
weeks of life. Prevention of such processes was based
on the oral administration of Toltrazuril and the use of
injectable iron around the 3rd day of life. Recently, an
injectable combination of Toltrazuril and iron has been
used to reduce piglet’s management.

At batch level, average of piglet body weight at weaning (WW)
in group F was significantly higher at batch 3 compared to
group B (Figure 1). Likewise, ADWG was significantly higher in
group F at batch 2 and 3 compared to group B (Figure 2).

The objective of this study was the evaluation of
different treatments on the control of coccidiosis and
iron deficiency anaemia on piglet quality at weaning.

7,000

Piglet body weight at weaning (Kg)

Material and methods

This study was performed in a farrow-to-wean farm
with 3.300 sows and weekly batches. Three consecutive
farrowing batches were randomly selected, and its litters
were divided into two groups (F and B) at processing age (2
days of life, doa). Group F was treated with 1,5 ml injectable
Toltrazuril+gleptoferron (Forceris™, Ceva) and group B
received the usual farm treatment (Oral toltrazuril and iron
injected intramuscularly). (Figure 1A and Figure 1B).

*
6,172 6,168

6,392

*
5,907

6,249

5,234
5,000
4,000
3,000
2,000
1,000
0,000

Batch 1

Group B: Usual treatment

Batch 2

Batch 3

Global

Group F: Forceris TM

* Indicates statistical differents between treatments (p<0,05)

Figure 1. Results of WW in the different treatment groups in global
and at batch level.

Piglet weight was individually recorded at processing and
weaning age to calculate average daily weight gain (ADWG).

250

Results were compared using ANOVA test and significant
differences were considered when p <0,05.

225 232

1B

*
205

200
ADWG(g)

1A

6,427 6,458

6,000

217

*

217

177

217
197

150
100
50
0

Batch 1
Group B: Usual treatment

Batch 2

Batch 3

Global

Group F: Forceris TM

* Indicates statistical differents between treatments (p<0,05)
TM

USUAL TREATMENT
Oral
toltrazuril

+

Figure 2. Results of ADWG in the different treatment groups in
global and at batch level.

Injectable iron
intramuscularly

Figure 1. Treatment groups (1A) Piglets treated with 1,5 ml
injectable Toltrazuril+gleptoferron (Forceris™, Ceva) and (1B) usual
farm treatment (Oral toltrazuril and iron injected intramuscularly).

Discussion and conclusion
Different management procedures are available for
controlling the impact of coccidiosis and iron anaemia
deficiency at weaning. Obtained results in this study
indicated that the administration of Forceris™ for piglet’s
treatment against coccidiosis and iron deficiency anaemia
at processing age led to an increased piglet body weight at
weaning and ADWG during the lactation phase, representing
an efficient strategy to improve piglet quality at weaning.

Results

A total of 48 litters (662 piglets) were included: 338 piglets
in group F and 324 in group B. No significant differences
were detected for piglet body weight at processing.
Average of piglet body weight at weaning (WW) and ADWG
was significantly higher in group F (WW 6,25±1,74; ADWG
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IMPACT ON MORTALITY, MEDICATION USE AND WEIGHT DAILY
GAIN OF THE ADMINISTRATION OF AN INJECTABLE
COMBINATION OF GLEPTOFERRON + TOLTRAZURIL VS. AN
INJECTABLE DEXTRAN IRON PREPARATION.
Ponzoni D. 1, Cominotti F.2, Casappa P.2, Sperling D.3, Pileri E.2
1 Swine

practitioner Italy; 2Ceva Salute Animale, Italy; 3Ceva Santé Animal, France.

Introduction

At weaning, piglets treated with Forceris® had an
average Hb value of 11.8 [11.6; 11.9] g/dl, statistically
higher than those treated with dextran Fe (11.13 [10.9;
11.3] g/dl) (p<0.05). Incidence of clinical anemia
dropped from 6.2% to 0.7% for animals in group B and A,
respectively (Fig. 2)

Iron Deficiency Anemia (IDA) causes reduced growth
performance and impairs the swine immune system.
Objective of this study is to assess the impact of IDA’s
prevention on mortality, ADG and medication use in
piglets treated with an injectable combination of
Gleptoferron + Toltrazuril based product, in comparison
with these treated with an Iron dextran product.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

Materials and Methods

The study was performed in a commercial Italian farm
with high sanitary status. 592 piglets of 2 days of age
(DOA) were individually weighted and divided in two
groups: A) piglets (n=296) treated with Forceris® (Ceva
Santè Animale) (200 mg of Fe as Gleptoferron + 45 mg of
toltrazuril), and B) animals (n=296) treated with Ferrosil
Forte® (200 mg of Fe dextran, IZO) plus Baycox Multi®
(Elanco, 50 mg/ml of oral toltrazuril). At 12 days of age,
samples of faeces were collected from all litters (1 litter
= 1 pool) and analysed by flotation test for detection of
C. suis oocysts. At weaning (21 DOA) and at 50 DOA,
piglets were individually weighted and their Haemoglobin
(Hb) concentration in blood was assessed by Hemocue®
Photometer. Based on Hb levels, piglets were classified
as Healthy (Hb ≥ 11 g/dl) or Anaemics (Hb ≤9 g/dl). Data
about clinical diseases, mortality and medication use
(number of animals treated with antibiotics and duration
of the interventions) until weaning, were collected and
compared between groups as well as average oocyst
excretion, Hb level and ADG. Mortality rate, Hb level at
50 days and ADG for the whole period of study were also
compared between groups.

79.1%
56.5%
37.0%
20.9%
0.7%
>11 g/dl

Also at 50 DOA, incidence of clinical anemia was
significantly higher in animals treated with the Fe
dextran product than in those that received the
injectable Gleptoferron + Toltrazuril product (29.2% vs.
12.5% respectively).

Piglets’ mortality until weaning was lower in group A
(5.07%) than in group B (6.76%). At day 50 of the study,
the overall mortality was 8.4% and 9.9% for group A and
B, respectively (Fig.3).
12%
9.80%

10%

Results

6%

Diarrea was not observed throughout the study and no
oocyst excretion of C. susis was detected in both
treatment group.

8.45%

2%
0%

At weaning, no statistical differences were seen in terms
of average weight of piglets (6.50 kg vs. 6.51 Kg, for
group A and B, respectively) and ADG (224 g/die for
group A and 228 g/die for group B). Also, until day 50,
ADG did not differs between group A (162 g/die) and B
(168 g/die) (p>0.05).

Conclusionsand discussion

0.34%

Impact of toltrazuril formulations cannot be established
since no coccidia were found in both treatment groups.
However, even in farms with high sanitary status,
prevention of IDA by Forceris® administration allowed a
reduction of mortality and antibiotic treatment in piglets,
compared with treatment with Dextran Fe.

1.01%

0.40%

Overall Mortality

Group B

Figure 3. Mortality rates at weaning and until 50 days of age.

1.01%

Group A

Day 21

Group A

0.34%

0.00%

6.76%

5.07%

4%

Due to the high health status of the herd, antibiotic use
was required only once in 2/296 (0.68%) piglets of the
Gleptoferron+Toltrazuril group vs. 6/296 animals (2.02%)
in group B (Fig. 1). Such medication was used for
reducing symptoms related to Streptococcus suis
infections.

AMPICILLIN + CLOXACILLIN

<9 g/dl

Group B

Figure 2. Percentage of Healthy (Hb >11 g/dl), sub-anemics
(Hb between 9 and 11 g/dl) and anemics (Hb < 9 g/dl)
piglets with different iron treatments.

8%

LINCOMYCIN+SPECTINOMYCIN

9-11 g/dl
Group A

0.80%

6.2%

1.20%

Group B

Figure 1.Type of antibiotics and % of their usage in group
A and B.
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Improving productive parameters in suckling piglets
after using a combo product to prevent anaemia and
coccidiosis
P. Maiquez1, T. Lopes1, S. Cárceles2, D. Espigares2
1Piensos Galindo, Spain, 2CEVA Salud Animal, Barcelona, Spain

Background and objectives

with a combined injectable gleptoferron+toltrazuril (Forceris®)
and 188 piglets (group 2) were treated at 3rd doa according to
the usual procedure with the usual farm products, an injectable
gleptoferron and an oral toltrazuril.

Porcine neonatal coccidiosis caused by Cystoisospora suis (C.
suis) is a frequent cause of neonatal diarrhea in sucking piglets
worldwide and considered to be a responsible of lower postweaning growth. Coccidiosis is prevented by application
of toltrazuril. A combination of gleptoferron and injectable
toltrazuril (Forceris®) has shown to improve the control over C.
suis and the piglets’ weaning weight.

Results
There was no significant difference between initial weights
of injectable and oral toltrazuril group (1,48kg±0,33 and
1,44kg±0,32 respectively, p=0,1524). There was a significant
difference between 18 doa weights of the injectable and oral
group (4,99kg±1,12 and 4,57kg±1,18 respectively, p=0,001).
Statistically significant differences were observed in ADG, with
injectable and oral treatment, piglets growing on average 193g/
d±0,56 and 173g/d±0,06, respectively (p= 0,0014). An average of
380g extra growth was shown in piglets treated with injectable
toltrazuril (table 1).

The aim of this study was to evaluate a combination of
gleptoferron and injectable toltrazuril on weaning weight
and Average Daily Gain (ADG) in a commercial farm compared
with piglets treated with gleptoferron and oral toltrazuril.

Material and methods
This study was performed in a farrow farm located in the
Southeast of Spain with 500 sows and weaning piglets every
3 weeks. Piglets of 2nd-3rd weeks of aged presented coccidial
diarrhea. A total of 374 piglets from 28 litters were included and
randomised based on litter and parity.

Discussion and conclusion
The results of this study show that treatment with a combo product
(Forceris®) provides heavier piglets at weaning, showing a higher
ADG during the trial period compared with orally treated piglets.
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IM gleptoferron +
Oral Toltrazuril

Forceris®
Figure 1. Treatment groups

All piglets were individually weighed and ear tagged at 2nd day
of age (doa) and re-weighed at 18 doa. Depending on treatment
to prevent anaemia and coccidiosis, piglets were divided into
two groups (Figure 1). 186 piglets (group 1) were treated 2nd doa
Table 1. Productive results by group treatment
Number of
piglet’s litters

Total number of
piglets

Lactation days

Piglet body weight
at 2 doa (kg)

Piglet body weight
at weaning
18 d* (kg)

Group 1 Forceris®

14

186

18

1,48 ± 0,33

4,99 ± 1,12

Group 2
Toltrazuril (oral) + gleptoferron (IM)

14

188

18

1,44 ± 0,32

*Different superscript letters indicate statistical significance (p<0,05)

18

Ă back to content

DIF

ADWG*
(kg)

a

3,51 ± 1,01

0,193 ± 0,56

b
4,57 ± 1,18

3,13 ± 1,01

b
0,173 ± 0,06

+ 380 g

+ 20 g/d

a

Influence of the application methods of iron/
anticoccidial products on the behaviour and
associated stress factors of suckling piglets
M. Rodríguez1, J. Morales1, G. Díaz-Amor1, A. González-Bulnes2, H. Karembe3
and D. Sperling3
1
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Introduction

Fig 1: Suckling - Variation in the percentage of time (%)
dedicated to suckling after treatment administration, in the
control (C), the oral + parenteral (O+P), and parenteral (P)
groups.

Piglets are sensitive to stressors; they are
nevertheless routinely subjected to manipulation.
The aim of the study was to evaluate the effect of
different treatment protocols for the control of irondeficiency anaemia and coccidiosis, combination
injection versus injection of iron and oral application
of Toltrazuril, on the general behavioural of piglets.

Material and methods
Six sows (parity 3-5) and litters (12 piglets/litter)
were included: T1-negative control (negative control
group, NC); T2-oral administration of anticoccidial
agent (20mg/kg BW) plus iron dextran i.m. (200mg/
ml) (oral + parenteral group, O+P); T3- combination
product i.m. (1.5 ml; Forceris®, CEVA Santé Animale)
(parenteral group, P).

Fig 2: Distribution of levels of basal concentration of cortisol
observed on day 0 for injectable group compared to oral +
parenteral one and control.

Six cameras were installed in each farrowing cage.
The video was captured 3 hours before (-3h, -2h,
-1h) iron/anticcocidial supplementation till 3 hours
after (+1h, +2h, +3h). 7 behaviours were classified
as active: (suckling + positive interactions + normal
locomotion + exploration) and neutral (resting +
sitting + standing). Cortisol concentrations were
analysed.

Results
Administration of combined product reduced time
on handling (T2 vs. T3 (mean ± sem) 198.5 ± 22.98 s vs.
111.5 ± 22.98 s, respectively). Positives interactions
were greater (p = 0.0563) immediately after both
treatment administration (+1h) due to the fact that
piglets were handled. Animals in T3 spent more
time suckling after treatment, when compared with
individual single treatments in T2. Three hours after
processing, a statistical trend on reduction of the
cortisol concentration in T3 compared to T2 could
be observed (p = 0.08).

Discussion and conclusions
Our study showed that administering a single injection
decreases the time of administration and handling of
piglets. Regarding general behaviour, these animals
spent more time suckling after treatment than those
in which the administration protocol involved oral
and parenteral treatment with trend to see lower
plasma cortisol as frequently used stress marker.
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Occurrence of Cystoisospora suis on pig farms in
Brazil
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Introduction

Pic .1 and 2: sampling of piglets for examination of oocyst
presence in fecal samples (min. 5 piglets/litter) 10 litters and
different FS (Fecal Score)

Despite the high efficacy of toltrazuril (TZL) against
Cystoisospora suis the parasite still seems to be
prevalent on pig farms (1). The objective of our study
was to assess the prevalence of coccidiosis in industrial
pig farms in Brazil.

Materials and Methods
A cross-sectional field trial was designed to assess the
prevalence of coccidiosis in Brazilian industrial pig herds. We
investigated 50 farms, average size of 1.8 k sows (0.16 – 8.3 k),
from the most important pig production areas with the
sample size giving 95% confidence level to estimate a 5%
coccidiosis prevalence with a relative margin error of 6%. Ten
random litters per farm were sampled twice on the 2nd (7-14
DOA) and 3rd (14- 21 DOA) week of life and faeces (min. 5
piglets per litter) were examined by flotation. A questioner
about the farm practices and management was collected.

Results
On the farm level, 41 (82 %) farms were positive for C. suis
(2/3 of farms without toltrazuril treatment were negative).
All farms implemented protocol based on oral TZL
treatment except 3 farms. On average 5.1 (standard
deviation SD: 0.39) litters were positive for oocyst on
positive farms. 8 negative farms were w/o diarrhoea (5
with and 2 without TZL treatment). The mean toltrazuil
treatment age was 3 days (SD: 0.33) (from 2-4 DOA). Only 3
farms treated at the 2nd day of life or earlier, on opposite,
8 farms applied second shot of TZL (end of the first week).
Despite the repeated treatment 5/8 (62.5 %) farms were
positive for C. suis. 20 farms used different ATB protocols in
farrowing house, despite ATB administration, diarrhoea
was confirmed on 12 farms.

Conclusion

Fig. 1: The overall prevalence of coccidiosis on farm level in
different states (with number of the farms investigated)

A high prevalence of coccidiosis, despite the frequent
treatment by TZL, was observed in our study, as in other
producing countries (2, 3, 4). 8/50 (16%) of farms
repeated TZL treatment during the 1st week of life in
order to improve anti-coccidial program.
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Occurrence of iron deficiency anemia on pig
farms in Brazil
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Table 1. Predicted probability of anemia
according to the piglets/sow and the
Variable size.
Estimate Odds ratio (95% CI) Prevalence†
piglet's

Introduction

One of the management practices in the first
days of the piglet's life is iron administration.
Despite practically all farms have adopted this
practice, iron deficiency anemia (IDA) still
seems to be a challenge present in swine
farms. The aim of this study is to assess the
prevalence of IDA in industrial pig farms in
Brazil.

Piglet size:
Large

1

-

60.4% a

Medium

-0.47

0.61 (0.48 – 0.79)

50.5% b

Small

-0.57

0.56 (0.56 – 0.72)

48.55% b

Piglet/sow

0.35

1.42 (1.02 - 2)

†Different letters mean statistical significance (p<0.05)

Materials and Methods
50 randomly selected farms using injectable
iron supplements were included in the study.
Within each farm, ten randomly selected
litters from different parity sows have been
assessed. Within each litter, one large, one
medium and one small piglet were sampled.
In total 1983 piglets from 661 batches at
weaning (from 17 to 30 DOA) were sampled.
The Hb concentration was measured with the
Hemocue® Hb 201+ system. Piglets were
classified as follows: Hb levels < 90 g/l are
considered to be anemic, Hb levels ≥ 90 g/l
and ≤ 110 g/l are suboptimal and Hb levels >
110 g/l are optimal.

Figure 1. Predicted probability of anemia according to
the piglets/sow the piglet's size. The solid lines are
the predicted probability, and the dots are the
observed data.

Results

Conclusion

Anemic and subanemic animals are
found at weaning. Even using preventive
treatment with iron injection in the first days
of life, as observed by other authors in
similar studies (1, 2). Large piglets are at
greater risk of developing IDA.

The average Hb level of piglets at weaning
was 109,4 g/l. 55% of piglets had Hb levels
≥90 g/l and <110 g/l. 49% of the piglets had
Hb levels ≥110 g/l, 43% of piglets showed Hb
levels between 90 and 110 g/l and 9% of
piglets showed Hb levels <90 g/l. The group
of large piglets had a higher chance of
anemic piglets (n=64/661) compared to the
group of medium (n= 52/661) and small
piglets (n=49/661). Table 1 and Figure 1.
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Introduction

Fig 1: Mean and SD plasma concentration-time profiles of
Toltrazuril and Toltrazuril sulfone obtained after single oral
administration of 20 mg/kg of Toltrazuril in combination with
iron to piglets.

Toltrazuril (TZ) is effective against Cystoisospora
suis, and recently, the first parenteral formulation
containing TZ in combination with iron
(gleptoferron) was registered in the EU. The aim
of this study was to compare the pharmacokinetic
profiles of TZ and its metabolite following single
oral or intramuscular administration of different
combination products to suckling piglets.

Material and methods
This study was performed according to a parallel,
randomized, experimental block design. 18 piglets
were included, allocated into 2 treatment groups,
and treated on D0 (3rd days of life) as follows:
20mg/kg Toltrazuril per os (Group 1, oral combo)
or Intramuscularly (Group 2, Forceris®, IM combo).
Blood specimens were collected at different
time-points from D-1 to D51. Plasma specimen
analyses for toltrazuril and toltrazuril sulfone
were performed using a specific validated HPLCUV method. The pharmacokinetic and statistical
analysis were performed using Phoenix®
WinNonlin® 8 (Certara, USA).

Fig 2: Mean and SD plasma concentration-time profiles
of Toltrazuril and Toltrazuril sulfone obtained after single
intramuscular administration of 20 mg/kg toltrazuril as
Forceris® to piglets.

Results
The mean toltrazuril Cmax was delayed and 25%
lower (5.83 µg/mL vs 7.78 µg/mL, p=0.03434) while
the mean AUC0-t was 11% higher with Forceris
compared to oral combo (44.83 day*mg/L vs 40.27
day*mg/L, p=0.50627). For toltrazuril sulfone,
the mean Cmax was 23% higher after IM combo
(6.92 µg/mL) compared to oral combo (5.64 µg/
mL) (p=0.09324). In addition, the mean AUC0-t
were 14% higher after IM combo compared to oral
combo (144.20 day*mg/L vs 126.42 day*mg/L,
p=0.23212).

Discussion and conclusions
In presented study, Toltrazuril Cmax was lower while
the extent of absorption was higher after dosing
with the intramuscular combo compared to the
oral combo. The Cmax and extent of formation of
toltrazuril sulfone (active against the parasite
as well) were also higher after dosing with the
intramuscular combo. However, the differences
were not significant except Cmax of toltrazuril. New
study with larger sample size is required in order
to confirm the observed trends.
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Piglets coccidiosis in french farms - Evaluation of farm
positivy by newly developed QPCR

Brilland S.1, Retureau M.2, Giacottino C.2, Descamps D.2, Houlbert J.2, Cohonner J.3,
Le Guennec J.4, Moalic P.4, Hillion M.4, Hommonay Z.5, Kiss I.5, Sperling D.1
1Ceva Santé Animale, 10 avenue de la Ballastière, 33501 Libourne Cedex, France
2Réseau Cristal Services, 85500 Les Herbiers, France
3Résalab, ZA du Douarin, 56150 Guénin, France
4Labofarm, 4 Rue T Botrel, 22600, Loudéac, France
5Ceva Santé Animale, Scientific Support and Investigation Unit, Ceva-Phylaxia Ltd., Budapest, Hungary

Background and objectives

Results

Coccidiosis caused by Cystoisospora suis (C.suis) is
one of the most important causes of pre-weaning
diarrhea in pig production worldwide. Diagnostic
is usually based on clinical signs and detection of
oocysts in the feces by flotation. Recently, a new realtime PCR assay for rapid detection of C. suis has been
developed1. With this study we aimed to investigate
the occurrence of C. suis on selected conventional
pig farms with real-time PCR using two sampling
strategies.

• 7/10 (70%) farms were positive for C. suis in at least
one sample, independently to sampling protocol
used.
• 14% fecal samples (14 samples from each sampling
protocol) were positive by PCR.
Table 1 – Frequency of C.suis positive results according to sample type.

Material and methods
• 10 farms (150-1250 sows) not applying toltrazuril
and other control programs against coccidia
• 10 litters per farm sampled (total of 100 litters)
• In the 3rd week of life of the piglets, from each
litter :
- 1 fecal sample (pooled litter samples - min. 5
piglets/ litter) collected
- 1 cotton glove sampled from floor area which
corresponding to the farrowing crate of the
litter

FECAL samples

From piglets

N samples
collected
N qPCR positive
samples

From
environment

100

100

14

14

• Results from the fecal samples and from the
environment matched in 64.3 % of cases; 5 litters
were positive by qPCR with negative result of qPCR
from floor area samples and the other way around.
• Once the farm was examined as positive for C.
suis, pathogen was confirmed in both types of
samples at the same time at least once.

Discussion and Conclusion
This study confirmed that C. suis is highly prevalent in
selected French farms, which are not using toltrazuril
(70%)2. qPCR provides a sensitive assay for detection
of C. suis, which may improve detection of this
important pathogen.
Evaluation of environmental samples might offer
easy to perform alternative to standard sampling
protocol in the future but for better understanding,
further studies need to be implemented.

• Samples were stored at 4°C until DNA extraction.
• C.suis real-time PCR performed on fecal samples
and adapted PCR performed on cotton gloves in
Labofarm.
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Î A farm was considered coccidia-positive when it
was positive at least in one sample out of the two
sampling protocols.
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Prevalence study of Iron Deficiency anemia in
maternity piglets in Latin American Countries
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Introduction

Health

The highest prevalence of IDA was
observed in the Mexico and Chile (37%
and 30%). Table 1.

Iron deficiency anemia (IDA) is the most
common disorder identified in the postnatal
period, responsible for the drop in
performance of piglets. One of the main
parameters to identify IDA is hemoglobin level
(Hb). The aim of this study was to assess the
prevalence of IDA in countries from Latin
America.

COUNTRY
BRAZIL
COLOMBIA
CHILE
MEXICO
PERU

Materials and Methods

ANEMIC
9%
17%
30%
37%
26%

SUBANEMIC
42%
33%
34%
33%
43%

OPTIMAL
50%
49%
36%
31%
31%

Table 1. Percentage of anemic and subanemic
animals by country

Five countries and 125 farms were included
in the survey: (Brazil, n piglets = 1953; Chile,
n = 715; Colombia, n = 1690; Mexico, n = 331
and Peru, n = 420) with total 5109 piglets
included. Piglets were selected according
previous recommendation as large, medium
and small per litter. The litters represented
sows of different parities (minimum 10
litters/30 piglets per farm). Hb levels were
measured with the analyzer Hemocue® Hb
201+ at weaning. Piglets were classified as
follows: levels of Hb < 90 g/l are considered
indicative of anemia, Hb ≥ 90 g/l and < 110 g/
l, subanemia, and Hb ≥ 110 g/l, optimal (1).

Regarding the size of the piglets sampled,
there was an effect on the percentage of
subanemic animals: 47% (2401) of the
larger piglets presented anemia, followed
by 39% (1972) of the medium piglets and
36% (1860) of the small piglets. Table 2.
N=5109
ANEMIA
SUBANEMIA

Results

LARGE
N
%

500
2401

9,8%
47%

MEDIUM
N
%

403
1972

7,9%
38,6%

SMALL
N
%

378
1860

7,4%
36,4%

Table 2. Percentage of anemic and subanemic animals
according to piglet size

In total, 24.8% (1257) of the piglets were with
anemia in the survey, with differences
significant among participating countries (P
< 0.0001).

Conclusion
A higher percentage of subanemic animals
in the group of big piglets was observed,
resulting risk of IDA, as found in
preliminary studies (2). The results of this
study also allow us to conclude that the
percentage of cases of iron deficiency
anemia is high, even with the administration
of iron in the first days of life.

Figure 1. Hb levels according to Latin American
country
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Saving time of labour to prevent anaemia and
coccidiosis in sucking piglets using an injectable
combination of iron and toltrazuril
P. Maiquez1, T. Lopes1, S. Cárceles2, D. Espigares2
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Background and objectives

Table 1. Farm and study data

Several management procedures on piglets are performed
during their first days of life (doa), including treatments
such as injectable iron to prevent iron-deficiency anaemia
and oral administration of toltrazuril to prevent coccidiosis
caused by Cystoisospora suis. Coccidiosis is a relevant cause
of neonatal diarrhoea in piglets, causing reduced growth.
An injectable combination of toltrazuril and gleptoferron
improves management for farmers.

Farm size

500 sows

Type of production

Farrow to wean

Batch’s management

Every 3 weeks
Forceris®

Treatment groups

IM gleptoferron + Oral Toltrazuril

The objetive of this study was to assess the impact
of combined toltrazuril+gleptoferron (Forceris®, Ceva)
and an injectable iron and an oral toltrazuril on the
time of labour.

Processing age

2rd doa Forceris group - 3rd Oral Toltrazuril group

Monitorized batches

1

Table 2. Time results by group and piglet management

Material and methods
This trial was performed in a farrow farm located in the
Southeast of Spain with piglets of 2-3 weeks of aged
presented coccidial diarrhea. A farrowing batch was
selected and its litters were randomly divided into two
treatment groups (figure 1). Group 1 was treated with
1,5mL of the injectable toltrazuril+gleptoferron at 2 doa
and group 2 using the usual farm products (oral toltrazuril
and injectable iron) at 3 doa (table 1). Time of management
per litter was recorded and time of management per piglet
(seconds±SD) was calculated and analyzed by Student’s
T-test.

Number of
piglet’s litters

Total number
of piglets

Treatment time/
piglet* (sec)

Group 1 - Forceris®

14

186

4,86 ± 0,43a

Group 2 - Toltrazuril (oral)
+ gleptoferron (IM)

6

80

10,71± 0,74b
- 5.85 sec

*Different superscript letters indicate statistical significance (p<0,01)

Discussion and conclusion
Results between groups show that time for piglet’s
management is significantly lower using an injectable
combination of gleptoferron+toltrazuril (Forceris®). A combo
product to prevent anaemia and coccidiosis provides a laboursaving and improves animal welfare, less management time
and consequently less stress for piglets.
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Figure 1. Treatment groups

Results
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A total of 266 piglets from 20 sows were included, 186
piglets from 14 litters in group 1 and 80 piglets from 6 litters
in group 2. Time of management per piglet in each litter
was significantly reduced (p<0,01) in group 1 (4,86sc±0,43)
compared to 2 (10,71sc±0,74) (table 2).
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Clinical case report: differential diagnosis to confirm clinical
suspicion in the Salmonella and PCV2 infection on a
Colombia’s farm
E. Vargas1 , J. Calveyra 2 , R. Krejci 3
1 Ceva Animal Health, Colombia / 2 Ceva Animal Health, Brazil / 3 Ceva Animal Health, France

Histopathology described moderate diffuse
lymphohistiocytic enteritis, mild diffuse mixed
peritonitis, with evidence of an acute systemic
process in the liver. There was no depletion of
lymphocytes in the lymphoid tissue or the
presence of viruses in this organ. Figure 2

Introduction
Gastrointestinal and systemic disorders in nursery
and fattening pigs can occur due to several
factors and the correct diagnosis is the key to
successful treatment and control of infectious
pathogens. The objective of this study is to report
a clinical case with initial suspicion of PCV2 and/or
Salmonella confirmed by laboratory techniques.

Materials and Methods
The study was carried out on a farrow to finish
farm, located in the Antioquia region. The region
is endemic to PCV2 and Mycoplasma
hyopneumoniae (Mhyo). The animals in the study
farm were vaccinated for both etiologic agents at
weaning (0.5 mL and 2 mL respectively). After 18
months with this protocol, the animals showed
clinical signs compatible with PCVD and/or
Salmonellosis (diarrhea, cull rate increase and skin
lesions). Tissue fragments (liver, spleen, kidney,
lymph node and intestine) were collected from
animals in nursery phase, for histopathology and
bacterial isolation in order to obtain confirmatory
information for the correct diagnosis.

Figure 2. Histological lesions lung (A, B), heart (C)
spleen (D, E), and liver (F).

The samples were cultured for bacterial growth,
resulting in the isolation of Salmonella
Typhimurium. From the isolated colonies, an
antibiogram was performed with sensitivity to
Ciprofloxacin, Trimethoprim sulfamethoxazole,
Neomycin and Phosfomycin. From the
antibiogram, Trimethoprim sulfamethoxazole
was administered in the feed, in which the
animals responded to the therapeutic treatment
in a satisfactory way.

Results
Conclusion

Figure 1 show the animals in the pens with clinical
signs compatible with culling and decreased
performance.

These results confirm previous studies (1, 2),
pointing out the importance and necessity of
combining specific laboratory techniques to
complete the presumptive diagnosis performed
on the farm.
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Figure 1. Clinical signs.

26

Ă back to content

Clinical case with differential diagnosis of PCV2 and
Salmonella in Brazilian Farm
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Introduction
Infectious diseases have a great economic impact
on pig farming. To reduce these losses, proper
treatment and prevention, based on correct
diagnosis, are essential. Therefore, the aim of this
study is to report a case of suspected circovirus
infection that was opposed in the laboratory.

Materials and Methods

Figure 3: Macroscopic lesions: presence of diarrhea in the
intestine, increased mesenteric lymph node and mesentery
edema.

The clinical case was reported in a closed system
farm with 800 sows, in Brazil. The farm had a
history of culling and severe diarrhea in animals
between 90 and 110 days of age. The animals
were vaccinated against Mycoplasma – DUO®
(Hyogen ® 2 ml and Circovac ® - 0.5 ml at weaning.
Necropsy and collection of organs from 8 animals
were performed for histopathology and bacterial
isolation. Blood was collected from animals of 4
different ages for qPCR analysis for PCV2: 50, 75,
95 and 112 days of age, 15 samples, with 3 pools
per age.

The samples of ileum, cecum and colon from
animals at 107 days of age (DOA) were submitted
to bacteriological culture. Two animals were
positive in the isolation of Salmonella
Typhimurium. The qPCR results for PCV2 showed
titers of up to 104 viral copies in the serum.

Conclusion

Results

Some studies, which used real-time PCR to detect
PCV2 in serum, have shown differentiation of
subclinical and clinical circovirus, proposing a
genome-wide limit of > 107 PCV2 / mL of serum as
indicative of clinically significant PCV2 infection
(1, 2). Thus, with the microscopic findings,
absence of viral in lymphoid tissues and low
viremia, the diagnosis of PCV2 infection was ruled
out. In the reported clinical case, the final
diagnosis
was
Salmonella
Typhimurium,
associating different tools for the correct
diagnosis. These results corroborate the
increasing number of cases of Salmonellosis in the
country (3).

Figures 1 and 2 show the clinical signs of the
animals studied in this study

Figure 1: Cull signs
on farm animals

Figure 2: Presence of
diarrhea in the pens

On histopathology, diffuse necrosis lesions were
found in crypt and surface enterocytes, with the
presence of macrophages and lymphocytes.
There was no depletion of lymphocytes in the
lymphoid tissue or the presence of viruses in this
organ. Figure 3 shows the macroscopic lesions of
the organs collected from the necropsied animals.
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Efficacy of PCV2 sow and piglet vaccination program in
controlling early PCV2 infections
S. Oliver1, S. Cárceles1, L. Garza1, C. Casanovas1, D. Espigares1
1Ceva Salud Animal, Spain

Background and objectives

1,8

The aim of this study was to evaluate the effect of PCV2
sow and piglet vaccination program during two years in
two early PCV2 infection scenarios.
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Material and methods
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0,6
0,4
0,2

In 2019, 2 farms where piglets were vaccinated at
weaning with a PCV2 subunit vaccine and sows remained
unvaccinated were selected. Farm A showed PCV2 PCR
positive blood samples at 6 and 9 weeks of age (woa) with
loads of 1.2×105 and 2.3×107 PCV2 copies/mL, respectively.
While, in farm B, PCV2 viraemic piglets were detected at
6 woa (1.5×106 PCV2 copies/mL). Given this situation, a
new vaccination program was started using Circovac® in
sows and piglets. Sows were vaccinated with one dose (2
mL) at the end of lactation and piglets were immunized at
weaning with 0.5 mL until the first offsprings of vaccinated
sows arrived. PCV2 infection dynamics in piglets born from
vaccinated sows was evaluated by taking blood samples at
3, 6 and 9 woa (10 samples per age, sampling the smallest
piglets from each pen). These samples were processed by
PCV2 PCR by making pools of 5 samples. This sampling was
repeated every 6 months during the two years of duration of
the study. On the other hand, additional blood samples were
taken at 3 and 5 woa in the first batch of piglets born from
vaccinated sows to evaluate the levels of PCV2 maternally
derived antibodies by ELISA.

0,0

3 woa (vaccination age)
Piglets from non-vaccinated sows

3 woa

5 woa (vaccination age)

Piglets from vaccinated sows

Figure 1. Mean PCV2 ELISA S/P values in piglets born from nonvaccinated or vaccinated sows

Table 1. FARM A: PCR results of pooled serum samples from
piglets at 3, 6 and 9 weeks of age
BEFORE PCV2
SOW VACCINATION

AFTER PCV2 SOW VACCINATION

Piglets from
unvaccinated
sows

First sampling:
first piglets
6 months 1 year 1,5 years 2 years
born from PCV2 after first after first after first after first
vaccinated
sampling sampling sampling sampling
sows

3 woa

NEG

6 woa

(1.2×105 PCV2
copies/mL)

9 woa

(2.3×107 PCV2
copies/mL)

NEG

NEG

NEG

NEG

NEG

NEG

NEG

NEG

NEG

NEG

NEG

NEG

NEG

NEG

NEG

POS

POS

Results

Table 2. FARM B: PCR results of pooled serum samples from
piglets at 3, 6 and 9 weeks of age

At 3 woa, the first piglets from vaccinated sows presented
higher levels of antibodies than those observed at the
beginning of the study in piglets from unvaccinated
sows (Figure 1). At 5 woa, a decrease in antibody levels
was observed, therefore it was decided to vaccinate at
that age the piglets from vaccinated sows on both farms.
Moreover, no PCV2 PCR positive samples at 3, 6 or 9
woa were detected in any of the samplings carried out
throughout the study (Tables 1 and 2).

BEFORE PCV2
SOW VACCINATION

AFTER PCV2 SOW VACCINATION

Piglets from
unvaccinated
sows

First sampling:
first piglets
6 months 1 year 1,5 years 2 years
born from PCV2 after first after first after first after first
vaccinated
sampling sampling sampling sampling
sows

3 woa

NEG

NEG

NEG

NEG

NEG

NEG

6 woa

(1.5×106 PCV2
copies/mL)

NEG

NEG

NEG

NEG

NEG

9 woa

NEG

NEG

NEG

NEG

NEG

NEG

POS

Discussion and conclusion
Sow and piglet vaccination protocol with Circovac® has
proven to be an effective tool for the control of early PCV2
infections.

28

Ă back to content

IMPACT OF A CIRCOVAC® MASS VACCINATION IN
THE SOW HERD ON PRODUCTIVE PARAMETERS
FOLLOWING A PCV-2OUTBREAK IN A FARROWTO-WEAN FARM
P. Berton, A. Lebret, V. Normand, F. Bouchet, M. Brissonnier, A. Jardin, S. Brilland, G. Boulbria, C. Teixeira-Costa

Discussion & Conclusion
• Such an outbreak of PCV2 reproductive disease is mainly a newly populating farm issue…but
ESPHM 2022
• Same origin of gilts over the last 10 years
• Both gilts and sows were seronegative
• No PCV2 prevention implemented before
 Where does it come from?

IMPACT OF A CIRCOVAC® MASS VACCINATION IN THE SOW
HERD ON PRODUCTIVE PARAMETERS FOLLOWING A PCV-2
• Full protective effect of PCV2 sow vaccination as been obtained after a complete primary vaccination implemented prior to mating
• One should consider this limitation
to estimate
reproductive
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ASSESSMENT OF PORCINE LUNG LESIONS AT SLAUGHTER
FROM BATCHES VACCINATED WITH TWO DIFFERENT
COMMERCIAL MYCOPLASMA HYOPNEUMONIAE VACCINES
Christina Söckler1, Kerstin Golacz1, Peggy Eulitz1, Marina Lisgara2, Roman Krejci3, Christoph Wähner1
1
Ceva Tiergesundheit GmbH, Germany
2
Ceva Hellas, Greece
3
Ceva Santé Animale, France

Introduction

Enzootic pneumonia, which is primarily caused by Mycoplasma hyopneumoniae (M. hyo), can
be effectively controlled by vaccination. Among the available vaccination protocols, there is the
single shot vaccination with a monovalent vaccine. The aim of this study was to examine the
possible association of lung lesions at slaughter with two different single shot commercial
vaccines against M. hyo.

Material & Methods

From December 2019 until September 2021, in total, 5867 slaughter lungs from German and
Austrian farms were evaluated according to the Ceva Lung Program methodology. The two
most commonly used single shot M. hyo vaccines were Hyogen® (vaccine A), with 29 batches of
1572 lungs in total, belonging to 23 different farms and vaccine B, with 13 batches of 972 lungs
in total, belonging to 12 different farms. At least 30 lungs were evaluated per batch. Lung lesion
scores were analysed on the batch level. The frequency of bronchopneumonic lungs (BP) and
the percentage of affected lung surface in both vaccination groups were compared statistically.
The results were adjusted for the possible “season” effect (“warm period”: October – March, “cold
period”: April - September).

Results

Median (range) frequency of BP was 41% (3-85%) for vaccine A and 57% (17-88%) for vaccine
B. Regarding the severity of bronchopneumonic lesions, the median (range) of the percentage
of affected lung surface was 4% (0.06-12%) and 5% (1-11%) for vaccines A and B, respectively.
Pigs which were vaccinated with vaccine A had on average 23% less (p<0.001; Mixed-effects linear
regression model with sampling weights) affected lungs compared to pigs which were vaccinated
with vaccine B (Table 1).
Median (range) frequency of BP (%)
Vaccine A (Hyogen®)

41 (3-85)a

Vaccine B

57 (17-88)b

Total

41.5 (0-94)

a:b, p<0.001

Table 1. Median (range) frequency of bronchopneumonic lungs.

Discussion & Conclusion

In this cross-sectional study, frequency of BP was negatively associated with the use of vaccine
A compared to the other single shot vaccine.
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Comparison at farm level of lungs lesions scoring
depending on
Mycoplasma hyopneumoniae vaccine used
Spindler C.1, Lefebvre A.1, Lorgere JC2, Maynard B.3, Charles M.3, Leneveu P.3
1Hyovet, 5 P.A., Carrefour du Penthièvre, 22640 Plestan, France
2 Farmapro, 6 P.A. carrefour du Penthièvre, 22640 Plestan, France
3 Ceva Santé Animale, 10 avenue de la Ballastière, 33501 Libourne Cedex, France

Farms are selected among farms of a French cooperative using lung
scoring for monitoring pig respiratory health (original Madec grid on 6
lobes; 0 to 4 per lobe; score out of 24) with Ceva Lung Program (CLP).
Selected farms should:
• used the same Mh vaccine for at least a year and half, i.e., from
01/01/2020 to 30/06/2021
• have at least one lung scoring from 01/07/2020 to 30/06/2021
Data set :
• all lung scorings with a minimum of 30 scored pigs per session are
considered
• Mh vaccine group includes at least 30 farms
• as the unit is the farm, the average of scorings per farm is considered
Four parameters are compared among vaccines.
Two for global results:
• farm average Enzootic Pneumonia score (EP; out of 24)
• Percentage of Pneumonia Free Lungs per farm (%PFL)
Two for severe cases:
• Percentage of farms with EP ≥ 3/24 (%EP≥3)
• Percentage of farms with 20% or more lungs scored ≥7/24 (%F≥20LS7)
Percentage of nucleus farms and localization of farms in Brittany (high
pig density area) is taken in account.
Statistical analyses were performed using Kruskall-Wallis or Chi-square
test.

Results
Population studied
1095 farms have a lung scoring on the requested period but 696 are
rejected for change, no use, or lack of information regarding Mh vaccine.
399 farms matching with the inclusion criteria are included. Five Mh
vaccines are represented. It cumulates 733 scorings (1.8 per farm) and
59 973 lungs (150 per farm).
Compared to national CLP database (1), the 1095 farms have numerically
better lungs scoring. Moreover, 399 selected farms have numerically
less severe cases than non-selected ones.
1095 farms
EP (out 24)
%PFL
%EP≥3
%F≥20LS7

1.26
69.9
11.8
8.3

696
non-selected
1.23
71.0
13.6
9.5

399 selected
1.32
67.9
8.5
5.5

Table 1: Global results of farms having scoring from 01/07/2020 to 30/06/2021.
Bold criteria describe severe cases.

Results per vaccine
Vaccines H (Hyogen®, n=70 farms), A (n=41), B (n=37) are monovalent
Mh vaccines.
Vaccines C (n=195) and D (n=56) are PCV2 combined Mh vaccines.
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1,62

1,6
1,4
1,2

75%

1,36

1,20

1,17

1,05
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70%
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65%

0,4
0,2
0,0
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A

B

Average EP
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Material and methods

80%

2,0

Enzzotic Pneumonia score

Many vaccines against Mycoplasma hyopneumoniae (Mh), primary
agent of enzootic pneumonia, are available and used worldwide.
The goal of this study is to compare at farm level, slaughter lung lesions
of pigs from farms using the same Mh vaccine on a long term, at least
a year and half.

Vaccine H provide numerically good global results (Fig 1), and better
results regarding severe cases (Fig 2) than other vaccines.
Table 2 offers a synthetic view of vaccine H results compared to the
ones of vaccine A to D all together.

D

% Pneumonia Free Lungs

Figure 1 : Average Enzootic Pneumonia score (left axis) and Percentage of Pneumonia Free Lungs
(right axis) per farm and per vaccine
25%

*

19,6%

20%

% of farms

Background and objectives

15%
10%
5%

8,2%
4,3%

*

4,9%

5,4%

0%

Vaccine

H

A
%EP≥3

B
%F≥20LS7

C

D

Figure 2 : percentage of farms per vaccine with EP Score ≥ 3/24 (%EP≥3; numbers upon
bar chart) and percentage of farms per vaccine with more than 20% of lungs 7/24 or more
(%F≥20LS7) (* refers to a statistical difference; p< 0.05)

EP (out 24)
%PFL
%EP≥3
%F≥20LS7
% of Farms in Brittany
% of Nucleus farms

Vaccines A to D
1.35
67.6
13.6
9.5
60.5 *
3.3

H Vaccine
1.17
69.3
8.5
5.5
77.1 *
1.4

Table 2: Lungs scoring results per farm depending on vaccine group (* refers to a
statistical difference; p< 0.05)

Discussion and Conclusion
• The 399 selected farms have very good results, and we can wonder
if it’s not due to protocol. Indeed, they probably use the same Mh
vaccine on a long term, because of good results.
• Nevertheless, vaccine H have been shown to improve CLP scores
when implement on farms (2). And in this study, vaccine H shows
on a long-term use, the lowest prevalence of severe farm cases
(%EP≥3 and %F≥20LS7) despite a significant higher use in Brittany
and less nucleus farms.
• Those good vaccine H results fit with other similar European
studies such as those done in Spain (3) or Germany (4).
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Comparison of lung Ep-like lesions in slaughtered pigs,
vaccinated with different commercial Mycoplasma
hyopneumoniae vaccines under field conditions.
M. Lasierra1, P. Del Carmen1, M. Carmona 1

1Ceva Salud Animal, Spain

Results

Introduction

Pigs vaccinated with Vaccine H showed statistically (p<0,001) less percentage of
affected lungs with Ep-like lesions, less percentage of affected surface out of all
lungs, less percentage of affected surface of pneumonics lungs and less scars
than lungs vaccinated with other one-dose vaccines, bi-dose vaccines or onedose_two-antigen vaccines.
Batches vaccinated with Vaccine H showed statistically lower percentage of affected
lungs with Ep-like lesions than vaccines 2,3,4,6,7,8,9 (p<0,01).
Respectively the percentage of affected surface out of all lungs, Vaccine H showed
statistically lower percentage than vaccines 2,3,4,6,7,8,9 (p<0,01) and vaccine 5 (p<0,05).
In relation to the percentage of affected surface of pneumonic lungs, Vaccine H showed
statistically lower percentage than vaccines 2,3,4,5,6,7,8,9 (p<0,01).
As for scarring lungs, Vaccine H showed statically lower percentage than vaccines
2,3,5,6,7,8 (p<0.01) and vaccine 1 (p<0,05).
Regarding cranial pleurisy, Vaccine H showed statically lower percentage than vaccines
4,5,7,8,9 (p<0.01) and vaccines 1,3 (p<0,05).

Despite the constant evolution and technification of the swine sector, the porcine
respiratory disease complex (PRDC) remains one of the costliest challenges in
the pig industry worldwide. One of the primary pathogens involved in PRDC
is Mycoplasma hyopneumoniae (Mh), the main causal agent of swine Enzootic
pneumonia (Ep).
Mh infection is characterized for having a slow onset and a long persistence.
Morbidity is high and mortality is low. The principal clinical sign is chronic,
persistent, nonproductive cough that may persist for weeks to months. As
pneumonia develops, dyspnea becomes more marked. In sum, Mh infection can
severely affect pig performance due to Growth is retarded and feed efficiency
decreases, causing great economical losses.
Vaccination against Mh is the most cost-effective strategy for the control and
prevention of the Enzootic pneumonia (EP). Evaluation of lung lesions in
slaughterhouse it is a common method to assess the incidence of the disease in
porcine farms and for assessing the effectiveness of vaccination. The prevalence
of Ep-like lesions in slaughterhouse is significantly associated with the prevalence
of Mh at weaning.
The aim of this study was to investigate the prevalence and extension of lungs
with Ep-like lesions observed at slaughter in pigs vaccinated with either Hyogen®
(vaccine H) and other 9 commercial Mh vaccines.

Table 2-Figure 2. Summary of results of the 10 different groups
Percent of affected
lungs with Ep-like
lesions

Average percent
of affected
surface out of all
lungs

Average percent of
affected surface of
pneumonics lungs

Percent os
scarring lungs

Percent of lungs
with cranial
pleurisy

Vaccine_H

35.22%

2.12%

4.95%

8.98%

13.95%

Vaccine_1

40.09%

2.44%

5.26%

14.56%

16.11%

Vaccine_2

49.31%

4.23%

6.95%

13.52%

14.88%

Vaccine_3

48.40%

3.77%

6.64%

9.17%

10.91%

Vaccine_4

46.71%

3.91%

6.91%

11.77%

18.67%

Vaccine_5

38.43%

2.33%

5.78%

14.60%

18.37%

Vaccine_6

55.74%

4.59%

7.53%

18.81%

14.16%

Vaccine_7

44.29%

3.01%

5.87%

12.26%

16.80%

Vaccine_8
One-Dose
Two-Antigen Vaccine_9

50.41%

3.82%

6.31%

15.34%

16.09%

45.89%

3.85%

6.68%

11.37%

19.13%

Material and methods

This longitudinal study was performed in a farrow-to-nursery from January 2016
until October 2021 a total of 2.174 batches and 344.966 lungs from different farms
from Spain, vaccinated with 10 different commercial Mh vaccines, were scored
at the slaughterhouse using the Ceva Lung Program (CLP) score methodology.
Batches assessed with unknown vaccine protocol were not included in the study.
CLP assists lung scoring for (EP)-like lesions using modified Madec grid that consider
the percentage of each share in the total volume of lungs. All lung lobes are quantified
according to the extension of the lesion from 0 to 4. The prevalence of scars and cranial
pleurisy is assessed based on their presence or absence.
The most common macroscopic lesions seen is consolidation of the cranioventral
lobes of the lungs. The lobes are firm, red-purple or grey in colour, oedematous and the
delimitation between healthy and affected tissue is clear. Secondary infection with other
respiratory pathogens is common and may modify the appearance of mycoplasmainitiated lesions. Cranial pleurisy can be attributed to pathological processes in this area
which are likely related to Mh and other respiratory pathogens such as SIV, Pasteurella
multocida and other bacteria.
For each batch the following parameters were calculated:
• Percent of affected lungs with Ep-like lesions
• Percent of affected surface out of all lungs
• Percent of affected surface of pneumonic lungs
• Percent of scarring lungs
• Percent of cranial pleurisy

Bi-Dose

Other OneDose

60%
50%
40%
30%
20%
10%
0%

Vaccine_1 Vaccine_2 Vaccine_3 Vaccine_4 Vaccine_5
Vaccine_H

Bi_dose

Percent of affected lungs with Ep-like lesions
Average percent of affected surface of pneumonics lungs
Percent of lungs with cranial pleurisy

Vaccine_6 Vaccine_7 Vaccine_8 Vaccine_9
One-dose_Two-Antigen

Other_one_dose

Average percent of affected surface out of all lungs
Percent os scarring lungs

The statistical analysis was performed using the Mann-Whitney test.

Discussion and conclusion

Table 1 - Figure 1. Summary of results of the groups: Vaccine H, Bi-dose, Other-one-dose and
One-dose_two-antigen.
Percent of affected
lungs with Ep-like
lesions

Average percent
Average percent of
of affected surface affected surface of
out of all lungs
pneumonics lungs

Percent os
scarring lungs

Batches from farms vaccinated with vaccine H showed less EP-like lesions than
batches from farms vaccinated with any other commercial vaccine.
The vaccine H showed, in this study, its superiority in the reduction of lung lesions over
the rest of the vaccines included in the study.

Percent of lungs
with cranial pleurisy

Vaccine_H

34,22%

2,12%

4,95%

8,98%

13,95%

Bi-Dose

46,15%

3,5%

6,32%

12,09%

13,66%

Other One-Dose

47;32%

3,63%

6,64%

14,26%

16,92

One-Dose_Two-Antigen

48,37%

3,84%

6,47%

13,55%

17,46
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Detection of different pathogens in tracheo-bronchial swabs
from coughing sows on 13 Belgian farms
Eva De Jonghe1, Emile Libbrecht1, Peggy De Backer1 , Sebastiaan Theuns2
Ceva Santé Animale, Brussels, Belgium
PathoSense, Ghent University, Faculty of Veterinary Medicine, Laboratory of Virology, Salisburylaan 133, 9820 Merelbeke,
Belgium

1
2

Background and Objectives

Fig 1. Respiratory pathogens found in TBS of coughing sows on
13 farms

Coughing is a sign of irritation or inflammation of the respiratory
system. A toxic environment, parasites or other pathologies (e.g.
cardiac insufficiency) can cause coughing, but there are as well
different infectious pathogens associated with coughing in pigs,
such as Mycoplasma hyopneumoniae (M.hyo), PRRSv, PCV2, influenza,
Actinobacillus pleuropneumoniae and others. When a sow herd is
coughing, it is important to identify the causative pathogen because
the infection pressure of the latter can increase massively and can
cause respiratory problems in piglets and fattening pigs. In the past,
pre- and post-sera of sows were often analysed to identify the causative
pathogen. Nowadays, new diagnostic tools are available that analyse
the DNA/RNA code of intact pathogens in the sample and vets do not
longer have to make a prior selection which pathogens to test for.

Material and Methods

can be questioned. Pasteurella sp. are usually the cause of pneumonia as
a secondary infection after infection with another respiratory pathogen
(2). It is likely that M.hyo was the major cause of the coughing. Circulation
of M. hyo is thought to occur among existing sows and be transmitted to
incoming gilts, which can maintain circulation of the pathogen within
the farm and is responsible for bacterial shedding to newborn pigs (2).
It is therefore important to protect incoming gilts. One way to do this,
is to vaccinate gilts several times before moving them into the sow unit.
In the study of Garza-Moreno et al. (3), it is shown that vaccinating gilts
reduces significantly the M.hyo gilt colonization and provided a longterm humoral immunity. Therefore, gilt vaccination may represent and
effective tool for decreasing the M.hyo infectious pressure in positive
pig farms.

As part of Ceva Santé Animale’s diagnostic service for swine vets,
tracheo-bronchial swabs (TBS) were collected on 13 farms, where
sows from different parities were coughing. Samples were taken
from January 2021 until November 2021. Per farm, 5 to 10 sows were
sampled in the acute phase of the disease. TBS were taken with a 50
cm catheter and the pooled sample was immediately purified by a
patent-pending PathoSense swab. Third generation viral and bacterial
metagenomic nanopore sequencing (Oxford Nanopore Technologies)
was performed on the pooled samples by PathoSense, a diagnostic
company. PathoSense focuses on the detection of actively replicating
clinically relevant pathogens, in contrast to PCR assays that can also
detect genetic material of non-infectious pathogens. This makes
PathoSense a useful tool to identify the causative agent of the disorder.
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The results are shown as a semi-quantitative overview of all pathogens
found in the sample. 12 different respiratory pathogens were detected.
On most farms multiple pathogens were identified. M.hyo, Pasteurella
sp. and Picobirnaviridae sp. were found on respectively 9/13, 6/13 and
5/13 farms. PRRSv was found on 1 farm. All detected pathogens are
visualised in figure 1.

Conclusion

M.hyo, the primary pathogen of enzootic pneumonia, is a key pathogen
of the porcine respiratory disease complex (1) and was found in TBS of
coughing sows the most frequent. Picobirnaviridae sp. are frequently
detected in respiratory and fecal samples, but the clinical importance
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EFFECT OF THE ADJUVANT OF A COMMERCIAL MYCOPLASMA HYOPNEUMONIAE
VACCINE ON THE INNATE IMMUNE RESPONSE
Lisa Beuckelaerea, Maarten Haspeslaghb, Evelien Biebauta, Roman Krejcic, Filip Boyend, Freddy Haesebrouckd, Bert Devriendte*, Dominiek Maesa*

BACKGROUND
Mycoplasma hyopneumoniae is the primary agent of
enzootic pneumonia, a chronic respiratory disease
which causes major economic losses in the pig
industry worldwide1.

OBJECTIVE
To study the effect of an adjuvant of a commercial
vaccine on the capacity of monocytes to produce
anti- and pro-inflammatory cytokines

Vaccination against M. hyopneumoniae:
– is practiced worldwide2
– provides only partial protection3
– causes varying effects between pigs and herds4

MATERIAL AND METHODS
vaccine

(n = 12)
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RESULTS
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IL-1β

Day

Day

On D7, mean IL-10 production of LPS stimulated monocytes was significantly higher in control compared to vaccine and adjuvant.
IL-10 production on D0 and D21, and IFN-γ, IL-6 and IL-1β levels in cell culture supernatant of stimulated monocytes were not significantly different between the groups.

DISCUSSION AND CONCLUSION
Stimulated monocytes from animals from the vaccine and adjuvant group produce less anti-inflammatory cytokines on D7.
The results suggest that blood monocytes could be primed by the vaccine or adjuvant, this might be beneficial to trigger protective immune responses.
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IMPROVEMENT OF THE IMMUNE RESPONSE TO MESOMYCOPLASMA
HYOPNEUMONIAE VACCINATION IN PIGLETS AFTER
IMMUNIZING SOWS AGAINST PANDEMIC INFLUENZA
Vojislav Cvjetković1, Thies Nicolaisen 2, Sebastian Fischer3, Monika Köchling1
Ceva Tiergesundheit GmbH, Kanzlerstraße 4, 40472 Düsseldorf – Germany
Vet-Team-Schleswig-Holstein GmbH, Alte Dorfstraße 41, 24327 Kaköhl – Germany
3
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1
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Background and Objectives
Numerous factors can influence vaccine efficacy in pigs, either related to the vaccination process or
to animal status. Latter can be diminished in case of fever, viral infections, mycotoxins and
maternal antibodies. Present case shows how an infection with Swine Influenza A Virus
(swIAV) might diminish vaccine response in piglets.

Material and Methods
A 400 farrow-to-finish sow herd reported coughing and weight heterogeneity at the end of the finishing
phase. Animals were then cross-sampled for Mesomycoplasma hyopneumoniae (M. hyopneumoniae, nursery
and finishing, ID Screen® M. hyopneumoniae Competition ELISA). Slaughter lungs were examined by a
defined methodology (Ceva Lung Program). Within the next batch, we further analysed nose swabs for swIAV
(multiplex subtyping real-time PCR (qPCR)) in clinically inapparent suckling and nursery pigs.

Results
Slaughter lungs revealed a high prevalence of
scars (37%) and enzootic pneumonia-like lesions
(68%), in addition to a rise in M. hyopneumoniae
antibodies at the end of fattening. In nursery,
a minority seroconverted after M.hyopneumoniae vaccination (approx. 35%). In twoweek-old suckling piglets swIAV subtype
H1pdmN1 was detected. After these results, an
inactivated pandemic influenza vaccine was administered to the sow herd. This subsequently led to a
higher seroconversion rate in weaners after M.
hyopneumoniae vaccination (85%) and a lower
mean Signal/Noise (SN) ratio (32.7%; Fig. 1). The
clinical picture during fattening was ultimately
stabilized.

S/N ratio mean values
60 %

54,9 %

50 %
40 %

32.7 %

30 %
20 %
10 %
0%

before (n=20)

after (n=20)

Figure 1
Evolution of the serological response to a vaccine against
M. hyopneumoniae before and after control of pandemic influenza;
mean SN ratio / values ≤ 50% are considered as positive

Discussion and Conclusion
Here we report a case of respiratory disease at the end of fattening, primarily caused by M.
hyopneumoniae. The origin of this disorder can probably be found at weaning, since piglets sampled
around the time point of M. hyopneumoniae vaccination were positive for pandemic influenza. We
postulate that the vaccination of sows with Respiporc FLUpan H 1N1® reduced horizontal swIAVtransmission to piglets, reinforced general immune response through swIAV- related maternal immunity,
thus establishing a more robust immune answer to Hyogen®. This led to higher humoral immunity
(85% seroconversion), in similarity to previous reports (75%) and subsequently stabilized the clinical
picture in older animals.
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Introduction
The evaluation of cranioventral lung lesions
(CVLL) in pigs at the slaughterhouse is a good
indicator to estimate the incidence of Enzootic
Pneumonia in farms. A scoring method was
previously described to assess lung lesions - Ceva
Lung Program (CLP). This study aims to describe
the prevalence of bronchopneumonia (Enzootic
Pneumonia) in Colombia and to compare
different protocols for the control of Enzootic
Pneumonia.

Table 1. Percentage of lung lesions in Colombia between
January 2020 to October 2021

Materials and methods

Conclusion

Between January 2020 and October 2021, 2,222
slaughter inspections were carried out (25 to 120
pigs per batch). In total, 107,194 lungs were
scored from 227 farms distributed in the main
swine producing regions of the country. All farms
were vaccinated against M. hyopneumoniae at
weaning (and 2 weeks later in the case of 2 doses)
and used different vaccination protocols: Hyogen®
(1 injection – 2 mL), Vac 2 (one injection – 1 mL),
Vac 3 (two injections – 1 mL), Vac 4 (two injections
- 2 mL). Lungs were analyzed by CLP and
bronchopneumonia lesions were quantified. The
seasons, a risk factor for respiratory disorders,
were divided for winter (rainy season - from April
to June and September to November) and
summer (drier season - from November to March
and July to August). The results were analyzed by
the ANOVA test.

The results of this study are similar to those
reported in other countries (1, 2). The animals
vaccinated with Hyogen® showed less respiratory
lesions when compared to the one- and two-dose
vaccines, demonstrating better respiratory
condition and the advantage of the convenience
due to reduced handling in piglets, compared to
two-dose vaccines.

Results
Animals vaccinated with Hyogen® had a lower
prevalence of bronchopneumonia (45%)a
compared to Vac 2 (53%)b , Vac 3 (48%)a , and Vac
4 (53%)b protocols (P<0.05). The lesions evaluated
are described in Table 1. The statistical analysis
demonstrated an absence of seasonality with no
significant variation of the lung lesions scores
between the seasons.
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Proteomic characterization and comparison of two
Mycoplasma hyopneumoniae strains used in commercial vaccines
Garza-Moreno L.1, Segalés J. 2, 3, Casas V. 4 ,Carrascal M. 4, Smits H. 5, Sibila M.2,6
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INTRODUCTION
Characterization of Mycoplasma hyopneumoniae is mainly done by genomic typing techniques. Since those methods have been unsuccessful to
associate some loci with virulence, proteomic analysis might provide a better understanding of the phenotypic differences among strains. However,
limited number of strains have been tested and minimal information is available about strains included in vaccines. Thus, this study aimed to
compare the proteomic profiles of two M. hyopneumoniae strains used in commercial vaccines to determine differential traits between them.
The aim of this study was to identify differential protein traits between two M. hyopneumoniae strains used in different commercial vaccines
using a proteomic approach

MATERIALS AND METHODS
1

2

1A 1B 2A 2B
2940/J >10

Strain 2940
FASP
digestion

Lysis
Strain J
(NCTC 10110)
Bacteria pellet

Statistical analysis

MaxQuant/Perseus
LC-MS/MS
LTQ-Orbitrap Velos mass
spectrometer

Quantification by
microBCA

Ratio 2940/J
T-test

Proteins
overexpressed in 2940

2940/J < 0.1

SEQUEST
(Proteome Discoverer 1.4)

Proteins
overexpressed in J

RESULTS
Qualitative analysis:
• Between 631 and 731 protein groups were identified by database search. Identified proteins belongs to Mycoplasma (62-69 % within the
replicates) or were derived from the culture medium (proteins from pig).
Quantitative analysis:
• A total of 210 Mycoplasma-derived proteins were identified in both strains. Only 105/210 (50%) of these proteins have Gene ontology annotation
for cellular location. A 90/210 (43%) of them are annotated as membrane proteins.

• After T-test statistical analysis, 21 proteins were found with ratio >10 and 22 showed a ratio <0.1. The ten most overexpressed for 2940 strain
included 5 uncharacterized, 4 membrane and 1 enzymatic protein (Fig 1) and for J strain, 1 uncharacterized, 6 membrane and 3 enzymatic (Fig 2).
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Figure 1: The ten most overexpressed proteins in 2940 strain
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Figure 2: The ten most overexpressed proteins in J strain

Conclusions
Differences on proteomic profiles of two evaluated M. hyopneumoniae strains were detected. The ten most overexpressed proteins in both strains
included membrane / surface, enzymatic and several uncharacterized proteins. Further investigations are needed to elucidate if the expression of
these different proteins may imply differences in the immune response elicited by these strains used as bacterins.
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Serological monitoring of Mycoplasma
hyopneumoniae vaccination uptake using
a new ELISA kit
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Introduction

Results

Mycoplasma hyopneumoniae (M.hyo) is the primary
pathogen of Enzootic pneumonia. Humoral response to
the infection can be measured by different types of ELISA
(1). The aim of this study was to assess the potency of
different M.hyo vaccines using serology and propose the
optimal sample testing for semi-quantitative evaluation.

With only two dilutions per sample, it is possible to assess
a semiquantitative interpretation. The first dilution (1:1)
measures the overall immune response in a population,
and the second dilution (1:5) determines the strength of
the immune response. The interpretation is proposed as
follows:
Post Vaccination Monitoring

Material and methods

Prevalence of true positive
responders

In total, 250 samples from pigs vaccinated with Hyogen®
alone or mixed with Circovac® (both Ceva) or other
commercially available vaccines A or B were analyzed using
the ID Screen® Mycoplasma hyopneumoniae Competition
ELISA (cELISA) test (IDvet).
To highlight post vaccination monitoring and immune
response, several serial dilutions of positive vaccinated
sample were tested. Standardized values were calculated
and the percentage of positive samples for each dilution
was compared among differently vaccinated groups of pigs.
Positivity at dilutions 1:1 and 1:5 (out of positives in dilution
1:1) were evaluated to better objectivate seroconversion.
Prevalence of true positive responders was determined
as follows:
- Number of positive (nP dil1) samples at the dilution 1:1
(S/N % ≤ 50%) was counted
- Prevalence Index (Prev. Index) value of true positive
responders was calculated:

Magnitude of the humoral
immune response

Result

Status of
prevalence

Result

Status of
immune
response

Prev. Index
≥ 0,8

VERY HIGH

Mag. Index
≥ 0,5

VERY HIGH

0,6 ≤ Prev.
Index < 0,8

HIGH

0,3 ≤ Mag.
Index < 0,5

HIGH

0,4 ≤ Prev.
Index < 0,6

LOW

0,15 ≤ Mag.
Index < 0,3

LOW

Prev. Index
< 0,4

VERY LOW

Mag. Index
< 0,15

VERY LOW

Analysis with the Mhyo cELISA allows to measure the
seroconversion with pigs’samples vaccinated with vaccine
H (79% and 54% positivity in dilutions 1:1 and 1:5). Such
strong seroconversion is not observed with the other
commercial vaccines (45%, 32% in dilution 1:1 and 16%,
0% in dilution 1:5 for vaccines A and B).

Prev. Index = nP dil1/n

Tab 1. Prevalence and Magnitude index for different vaccines

Magnitude of the humoral immune response.
Among the positive sample population obtained by the nP
dil1
- Determine the number of positive (nP dil2) samples at
the dilution 2: (S/N % ≤ 50 %)
- Calculate the Magnitude Index (Mag. Index) value to
estimate the magnitude of the humoral immune response

Mag. Index = nP dil2/nP dil1

Vaccine

Prev. Index
(nP dil1/n)

Mag. Index
(nP dil2/nP dil1)

Hyogen and Hyogen/
Circovac

0,79

0,54

Vaccine A

0,45

0,16

Vaccine B

0,32

0,00

Conclusion
Based on available results analyzing blood serum samples
in dilutions 1:1 and 1:5 can be proposed. This allows not only
to define the prevalence of true positive responders but
also to estimate the magnitude of the humoral immune
response. In this study Hyogen® provided stronger
serological response than the other tested vaccines. The
IDvet Mhyo cELISA can be used for this vaccine uptake
monitoring.
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Comparison of the efficacy against Mycoplasma
Hyopneumonia (Mhyo) and Porcine Circovirus
Type 2 (PCV2) of two different vaccine protocols :
Circovac® and Hyogen® versus intradermal PCV2
and M.Hyo vaccines

Lemistre A.1, Urquia A.1, Chevreul N.2, Leneveu P.2, Jardin A.2, Brilland S.2
1Chêne Vert, 2 Rue Pierre Harel, 35133 Lécousse, France
2Ceva Santé Animale, 10 avenue de la Ballastière, 33501 Libourne Cedex, France

Background and objectives

50

41
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Both Porcine Circovirus type 2 (PCV2) and Mycoplasma
hyopneumoniae (Mhyo) are worldwide, potentially
severe loss-causing pathogens. Vaccination around
weaning is commonly used to control and prevent
clinical signs and is considered as an efficient tool
to control these diseases. The aim of this trial was
to compare the efficacy of intradermal PCV2 and
M.hyo vaccines with Circovac® and Hyogen® both
combinations administered simultaneously.

40

Material and methods

Figure 1 – Macroscopic lung lesions evaluated at slaughter age

• In a French commercial post-weaning and fattening
farm, with a history of enzootic pneumonia (EP)
and PCV2- associated disease (PCVD) but recent
good lungs scores
• No slaughtering before 160 days but late
slaughtering over 200 days of life could penalize
batch management and health
• 4 consecutive batches were included one week
after weaning (28 doa):
- 2 batches B1-B2 (Group A (GA) = 852 pigs) were
vaccinated with intradermal PCV2 and M.hyo
vaccines
- 2 others B3-B4 (Group B (GB) = 863 pigs) were
vaccinated with Circovac® and Hyogen®
• Clinical signs, mortality, weight gain and EP-like
lung lesions (using Ceva Lung Program method)
were examined and compared.

Results

36
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Acute swine influenza syndrome occurred during
the trial (identification of H1avN2). Only B2 (GA)
was treated at 7.5 woa with paracetamol and
amoxicillin orally. B4 (GB) was also affected by
respiratory disorders in post-weaning but the
batch remained untreated. No histopathology
was carried out.

Conclusion
In this study, in a context of flu H1avN2
outbreak, both protocols provided very low
lungs scores at slaughterhouse (even though
not pathognomonic of Mhyo) and so efficient
protection against Mhyo and PCV2 infection.
On top of that, strategy B vaccination was
significantly better in reduction of EP-like lung
lesions, than the intradermal vaccines.
Protocol B is still used on the farm: mortality
and FCR has decreased since and led to
better
economical
performances
since
the implementation of this protocol. This
improvement could be linked with the
improvement lungs score but also with the
improvement of ADG of the first slaughtered pigs,
offering the possibility of earlier slaughtering
and decreasing density for remaining pigs.
This trial emphasizes the efficacy of the associated
protocol Hyogen® and Circovac® previously
demonstrated (1,2) in a context of low Mhyo
contamination.

• Mortality (3.2% vs 3.9%, p=0.19) and growth
performances (ADG inclusion-slaughter 725g vs
720g, p=0.15) didn’t differ significantly between
GA and GB.
• The distribution of ADG was similar in both groups.
• The ADG was improved by 10 grams in GB (782g in
GA vs 792g in GB) on the first quarter of slaughter
pigs (between 160 and 170j doa).
• Nearly 65% of the lungs were individually scored
(990/1584). The average lung lesion scores (0.5 vs
0.9, p<0.001) was significantly lower in GB than GA
and the percentage of healthy pigs (72% vs 62% References
respectively, p<0.001) was significantly improved 1. Boulbria et al. 2021. Effectiveness of two intramuscular
combined vaccines for the control of Mycoplasma
in GB than GA.
hyopneumoniae and porcine circovirus type 2 in growing

pigs: a randomized field trial. Porcine health management.
2. De Backer et al. 2021 Comparison of the efficacy against
M.hyo and PCV2 of Circovac® and Hyogen® vs. a PCV2/M.
hyo combined vaccine. Esphm Congress
ESPHM 2022
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Comparison of the protection against PCV2 or
Mycoplasma hyopneumoniae experimental infections
with the injectable or intradermal PCV2/M.hyo vaccines
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Introduction

Fig 4. PCV2 loads in tonsillar swabs

PCVD due to PCV2 virus and Enzootic pneumonia due to primarily Mycoplasma
hyopneumoniae (M.hyo) are the most common diseases in current swine herds
causing huge and economic losses. Vaccination against those two pathogens
helps to reduce their clinical manifestation and decrease of performance (1, 2).
Several commercial mono- or bi-valent vaccines are available. The aim of this
study was to compare the efficacy of injectable PCV2 and M.hyo RTM vaccines
with the intradermal (ID) PCV2/M.hyo RTU product.

Material and methods

Piglets were vaccinated either with Circovac® mixed with Hyogen®(DUO) - both
Ceva or an ID vaccine containing inactivated recombinant M.hyo expressing
cpPCV2 (Mhyo/PCV ID) at 3 weeks of age (WOA). Vaccinated & positive control
pigs were challenged at 7 WOA either with a PCV2d strain or with a M.hyo
culture. Serum samples were collected prior to vaccination, challenge, and
slaughter, and measured with IDVet Mycoplasma hyopneumoniae ELISA kits.
Pigs were euthanized 28 days post infection (DPI) and either PCV2 loads in
lymph nodes (Lnn) or lung lesions scores (LLS) according to the European
Pharmacopoeia 9.0 were measured to assess the efficacy.

DUO induced M.hyo seroconversion before the challenge (97%
seropositivity), while Mhyo/PCV ID did not (0%) and those pigs
became seropositive only after the M.hyo infection.
Fig 5. Percentage of M.hyo seropositivity

Results

The PCV2 viremia at 28 DPI was 0.93 and 0.69 log copy#/microL for DUO
and Mhyo/PCV ID respectively (p>0,05).
Fig 1. PCV2 viremia 28 days post challenge

Mean LLS were 0.63 and 0.86 for DUO and Mhyo/PCV ID
respectively (p<0,05 for DUO vs any other groups). Only DUO
differed significantly from the positive non-vaccinated control in
LLS.
The PCV2 loads in mediastinal, mesenterial Lnn and tonsillar swabs were 5.99,
5.19 and 2.80 log copy#/microL for DUO and 6.02, 5.05 and 2.59 log copy#/microL
for Mhyo/PCV ID respectively (p>0,05).

Fig 6. Weighted group lung lesion scores

Fig 2. PCV2 loads in mediastinal lymph nodes

Conclusion

Fig 3. PCV2 loads in mesenterial lymph nodes

This study demonstrated that a whole virus and bacterin
based injectable vaccine provided equal PCV2 protection as
Mhyo/PCV ID. DUO however significantly outperformed the
recombinant intradermal vaccine in the potency to induce
strong immune response and in the protection against the
development of lung lesions due to M.hyo.

References
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Efficacy of different PCV2 and M.hyo combined
vaccines against PCV2 or Mycoplasma
hyopneumoniae experimental infections
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Introduction

Fig 3. PCV2 loads in inguinal lymph nodes

Enzootic pneumonia due to primarily Mycoplasma hyopneumoniae
(M.hyo) and PCVD due to PCV2 virus remain severe health problems in
pig farms (1). Vaccination against those two pathogens helps to reduce
their clinical manifestation and corresponding losses. Several commercial
mono-or bi-valent vaccines are available. The aim of this study was to
evaluate the efficacy of different PCV2 and M.hyo vaccines in experimental
challenge models.

Material and methods

In two different experiments three weeks old piglets were vaccinated
either with Circovac® with Hyogen® (DUO) - both Ceva, mixed as RTM
or other PCV2/M.hyo RTM vaccines or a PCV2a/b+M.hyo RTU vaccine. In
trial 1. vaccinated and positive control pigs were challenged at 9 weeks
of age (WOA) with a PCV2d strain. In trial 2. vaccinated and positive
control pigs were challenged at 8 WOA with M.hyo. Serum samples were
collected prior to vaccination, challenge, and slaughter, and measured
in IDVet Mycoplasma hyopneumoniae ELISA kits. Pigs were
euthanized 28 days post infection (DPI) and either PCV2 loads in lymph
nodes (Lnn) (trial 1) or lung lesions scores (LLS) according to European
Pharmacopoeia 9.0 and Hannan et al., 1982 (trial 2) were measured (2,3).

In trial 2. only DUO induced high serological response, while other two
vaccinated groups seroconverted massively only after the infection.
Fig 4. Percentage of M.hyo seropositivity

Results

In the trial 1. viremia at 28 DPI was 0.55, 0.54 and 0.28 and 3.41 log
copy#/ microL for DUO, PCV2/Mhyo RTM, PCV2a/b+Mhyo RTU and
positive control-respectively (p<0,05 control vs others).
Fig 1. PCV2 viremia 28 days post challenge
The mean LLS were 0.23, 0.81, 0.50 and 0.72 for DUO, PCV2/Mhyo
RTM, PCV2a/b+Mhyo RTU and positive control, resp. (p< 0,05 for DUO vs
anyothergroups).Only DUO differedsignificantlyfrom the positivecontrol.
Fig 5. Weighted group lung lesion scores

The PCV2 loads in mesenterial and inguinal Lnn were 5.28, 4.94, 4.84,7.68
log copy#/microL and 4.80, 4.40, 4.26 and 6.49 log copy#/microL for
DUO, PCV2/Mhyo RTM, PCV2a/b+Mhyo RTU and positive control,
respectively (p<0,05 control vs others).
Fig 2. PCV2 loads in mesenterial lymph nodes

Conclusion

This study demonstrated that DUO provided equal PCV2 protection as
PCV2/Mhyo RTM and PCV2a/b+Mhyo RTU. DUO however outperformed
both PCV2/Mhyo RTM and PCV2a/b+Mhyo RTU vaccines concerning
the protection against the development of lung lesions due to M.hyo.
Some of the combined PCV2 and M.hyo vaccines may provide in such a
challenge model insufficient protection against M.hyo infection.

References

1. Maes et al. 2017. Transbound Emerg Dis. 1–15
2. European Pharmacopoeia 9.0
3. Hannan et al., 1982, Res. in Vet. Sc. 33, 76-88

41
40

Ă back to content
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Introduction

Fig 2. PCV2 loads in mesenterial lymph nodes

PCVD (Porcine Circovirus Diseases) are a common
problem in most swine farms. Strains of different
genotypes of PCV2 are circulating in the herds. The
PCV2d seems predominating particularly in farms
with clinical PCVD problems. Different mono-valent
or combined vaccines are available on the market.
The aim of the study was to compare the efficacy of
PCV2a vaccines against PCV2d infection.

Material and methods

The loads in mediastinal lymph nodes were 3.8, 3.5
and 4.4 log copy#/μl for groups C, DUO and RTM A
respectively (p>0,05).

Weaned, conventional health piglets (20 per
group) were vaccinated at 3 weeks of age (WOA)
either with Circovac® 0.5ml (PCV2a vaccine, Ceva
– Group C) separately or mixed with Hyogen® 2ml
(M.hyo vaccine, Ceva – Group DUO) or with PCV2a
1ml mixed with M.hyo 1ml (Group RTM A), a group
of non- vaccinated pigs served as controls. All
were challenged at 12 WOA (D0) with a PCV2d
isolate. Pigs were sampled weekly and sacrified
4 weeks (D28) post-challenge (PCH). Virus loads
were measured by qPCR for efficacy evaluation.

Fig 3. PCV2 loads in mediastinal lymph nodes

Results
Viremia at 28 PCH was 1.1, 1.3 and 1.7 log copy#/μl
for groups C, DUO and RTM A respectively (p>0,05).

Conclusion

Fig 1. Viremia 28 days post challenge

This study demonstrated that Circovac®
administrated separately or mixed
with
Hyogen® provided equal protection against the
epidemiologically most important genotype of
PCV2. The reduction of viremia and viral loads in
lymphoid tissues were also very similar to the other
PCV2/M.hyo RTM product. These results confirm
it’s convenience being used in the control of PCVD
single or together with the M.hyo component.
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Introduction
Mycoplasma hyopneumoniae (Mhyo) and Porcine
Circovirus type 2 (PCV2) are two important
pathogens and result in considerable economic
loss to the swine industry worldwide (1).
Vaccination is considered the most effective
method to control these two pathogens. To
assess the effectiveness of vaccination protocols,
batch data performance can be used. The aim of
this study was to evaluate two vaccination
protocols against Mhyo and PCV2 in a commercial
herd in Argentina.

Table 1: Zootechnical summary and economic benefit
calculation

Materials and Methods

Conclusion

The evaluation was carried out in a commercial
farm of 4000 sows located in the Santa Fe region,
in Argentina. Three batches were vaccinated with
Circovac® and Hyogen® at 3 WOA (group G1) and 7
batches were vaccinated with Mhyo and PCV2 vaccine A - at 3 and 6 WOA (group G2). Each batch
had approximately 1000 animals. Pigs’ growth
performance was recorded, and the relevant
economic impact was calculated by using
RespinomicsTM .

The study farm already had a history of good
performance results. Even so, the batches
vaccinated with G1 Group showed greater
profitability, due to the better performance of the
animals. Similar results were also found in
comparative studies with different vaccination
protocols (2, 3). Through these field trials, many
farms have adopted this protocol as a tool to
control these two important swine pathogens.

FC

ADG (g)

% Mort

Economic
evaluation
€ / pig

Group 1
(Circovac +
Hyogen)

2.52

1006

1.59

1.05

Group 2
(Vaccines A)

2.72

992

2.03

-

p Value

< 0.05

< 0.05

Results
The performance data of the evaluated batches
showed that G1 presented 14 grams higher ADG
(G1 = 1006 g Vs G2 = 992 g, p>0.05), 0.2 better
feed conversion (G1 = 2.52 Vs G2 = 2.72) and 0.4%
lower mortality (G1 = 1.59% Vs G2 = 2.03%
p>0.05) compared to G2. The economic benefit
was calculated, resulting in a gain of 1.05 euros /
G1 vaccinated animal. Table1.
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Introduction

Results

Porcine circovirus diseases (PCVD) and Enzootic
pneumonia (EP) represent for the global
swine production the most widely spread
complex of syndromes due to PCV2 and M.hyo.
Correspondingly, vaccines against PCV2 and M.hyo
are the most frequently used biologicals in the
pig health control. Circovac® and Hyogen® (both
Ceva, Libourne) are vaccines licensed for ready-tomix use in. piglets. According to the correct use in
the approved product literature, Circovac has to
be reconstituted and mixed with Hyogen under
aseptic conditions and used immediately. However,
the potential risks of off-label use occurring under
field conditions should be considered. Therefore, a
study was conducted to investigate the most critical
parameter and the change of antigen quantity after
mixing was measured. These results are regarded
only as informative, no implication for the field use
of the vaccines.

The quantities of the antigen at each sample point
were compared to the initial values measured
immediately after the re-constitution. The values
are expressed as the ELISA units. All measured
values were within the variability of the test which
is 10%. Results outside this variability could suggest
the decrease or increase of the amount of antigen
in the course of the study after re-constitution,
mixing and storage. In this trial no deviations of
the values beyond this 10% range were found.
Graph 1. PCV2 and M.hyo antigen amount measured by ELISA
after mixing (EU/ml).

Material and methods
Vaccines were re-constituted and mixed according
to the manufacturer’s instructions. During the trial
the re-constituted and mixed vaccine was stored at
2-8°C. At fixed moments and after careful mixing the
PCV2 and M.hyo antigen level was measured using
in-house PCV2 and M.hyo antigen quantification
assays, always in 2 replicates. At following times,
the samples were measured: 0, 6, 24, 168 hrs post
mixing.

Conclusion
This study confirms the invariable and stable
concentrations of the PCV2 and M.hyo antigens
in the mixture for at least 7 days after the reconstitution, when the re-constituted and mixed
product is kept at 2- 8°C.
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Introduction
The characteristics of the mixture remain
unchanged after 7 days. The viscosity of the final
emulsion was 2,1 compared to 5,2 and 2,0 for C and
H vaccines respectively (all values in centipoise).

Porcine circovirus diseases (PCVD) and Enzootic
pneumonia (EP) remain the most widely spread
diseases in swine industry due to PCV2 and M.hyo.
Vaccines against PCV2 and M.hyo are the most
frequently used biologicals for pigs. Circovac® (C)
and Hyogen® (H) (both Ceva) are vaccines licensed
for ready-to-mix use in piglets (DUOTM). Mixing
them prior to the administration facilitates one shot
injection of both antigens. The aim of the study
was to assess and present the physical properties
of the mixed emulsion ready to be injected.

Tab 1. Viscosity of tested vaccines (centipoise)

Viscosity
(Centipoise)

Material and methods
Vaccines were reconstituted and mixed according
to the manufacturer’s instructions, that means first
Circovac® was reconstituted in its own adjuvant
and then mixed with Hyogen®. The distribution of
particle size was measured by Malvern Mastersizer
3000. Viscosity was measured by Brookfield
viscosimeter (S00 spindle, 25 °C, 60 rpm stirring
speed). Syringeability was determined by measuring
the flow-out time of 10 ml vaccine pressed through
a 21G needle under the vertically acting force of
3,3 kg a weight.

Circovac®

5.2

Hyogen®

2.0

Circovac® + Hyogen®
RTM (DUOTM)

2.1

Time to pass 10 ml of C, H and DUOTM vaccines
through the needle was 6,2; 4,8 and 4,9 sec.
Tab 2. Syringeability of tested vaccines (seconds)

Syringeability
(seconds)

Results
Particle size distribution of mixed emulsion showed
a narrow profile very similar to the profile of each
particular vaccines before mixing. There was no
population of big particle size.

Circovac®

6.2±0.1

Hyogen®

4.8±0.1

Circovac® + Hyogen®
RTM (DUOTM)

4.9±0.1

Conclusion
Mixing those two vaccines together in the
recommended ratio provides a homogenous,
smooth and stable emulsion. The physical
properties demonstrated that DUOTM is easy to be
used for the injectable administration also in the
field condition for the mass vaccination of piglets.

Fig 1. Particle size distribution (Mastersizer): Circovac®,
Hyogen® and DUOTM
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Introduction

Fig 2. PCV2 PCR loads in mediastinal lymph nodes

PCVD (Porcine Circovirus Diseases) and enzootic
pneumonia (EP) remain a major health problem in
most swine farms. Different mono-valent or combined
vaccines are available on the market. The aim of the
study was to assess the safety and efficacy of PCV2a and
M.hyo vaccines mixed prior to use (ready-to mix RTM)
against PCV2 and M.hyo experimental infections.

Material and methods

p=0.0393

Circovac® (Ceva) and Hyogen® (Ceva), one dose each,
were mixed in one vial (DUO) before the administration.
In the laboratory safety study, 10 piglets were vaccinated
with 2.5ml of DUO and 10 piglets with PBS. Local and
systemic reactions were observed for 14 days.
In the efficacy studies piglets were vaccinated with
DUO at 3 weeks of age (WOA) or not vaccinated as
controls. Animals were infected at 26WOA with either
PCV2a isolate intranasally or with M.hyo strain as well
intranasally. Pigs were always necropsied 4 weeks post
infections. PCV2 virus loads by qPCR and M.hyo lung
lesion (LLS) (European Pharmacopoeia) were measured
to assess the efficacy.

Fig 3. PCV2 PCR loads in mesenterial lymph nodes

p=0.0059

In terms of M.hyo efficacy, the mean weighted LLS were 33.2
for DUO group and 72.3 for the control. The distribution of
the weighted lung lesion scores is shown in Figure 4. Lung
scores were significantly different between groups (p=0.
0110, Wilcoxon rank-sum test).

Results
Safety: the average body temperature was 40.0 °C
in vaccinates and 38.9°C in controls. No significant
difference in and ADG (0.32 vs 0.33kg/day vaccinates vs
controls) were found.
Efficacy: The mean PCV2 viral loads (log10 copies/ml) in
different lymph nodes were 2.5-3.1 for group DUO and
4.3-5.3 for the controls (p<0.05).

Fig 4. Weighted lung lesion scores

Fig 1. PCV2 PCR loads in tonsils

Conclusion
This study confirmed that Hyogen® mixed with Circovac®
as RTM (DUO) into one dose were safe for piglets. The
duration of protection after vaccination for 23 weeks
was demonstrated against the experimental infection
with PCV2 as well as against M.hyo. DUO proved to be
a safe and highly efficient tool in the protection against
PCVD and EP as the RTM product.

p=0.0157
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Introduction
In the pig farming industry, respiratory diseases are among major
health concerns (Fablet et al. 2012). Mycoplasma hyopneumoniae (M.
hyo.) and Actinobacillus pleuropneumoniae (App) are considered the
most important primary bacterial respiratory pathogens and one of
the major contributors to the Porcine Enzootic Pneumonia (EP) and
the Porcine Pleuropneumonia (Pp), respectively (Fraile et al. 2010).
Despite all efforts performed to reduce economic losses caused by
those pathogens, M. hyo. and App continues to be an important concern
for worldwide swine herds (Maes et al., 2008). Abattoir examination
is a tool for monitoring pig health and welfare through macroscopic
identification of subclinical pathologies. Several lung scoring methods
are currently in place for the evaluation of lung lesions (Garcia-Morante
et al., 2016). Ceva Lung Program (CLP) offers the methodology which
assists in evaluating the presence, incidence, and impact of EP and Pp
using adapted lung scoring of slaughtered pigs. Despite the potential
usefulness of a system, the incidence of Ep-like lesions and App-like
lesions have not been defined in Poland before.
Thus, the aim of the study was to investigate the prevalence and
severity of EP- like lesions and App- like lesions, over the years 20182021 in Poland using Ceva Lung Program.

Graph 1. A box plot showing changes in the EP Index over the years
2018-2021.

Graph 2. A box plot showing changes in the APP Index over the years
2018-2021.

Material and methods
A cross-sectional study was carried out from January 2018 to November
2021 on 165 swine herds. Investigations of lungs were conducted in
abattoirs in Poland. The scoring system used to quantify EP- like and
App- like lung lesions was the Ceva Lung Program (CLP). As parameters
of prevalence and severity of lung lesions, five indicators of Enzootic
pneumonia and Pleuropneumonia were taken under consideration:
broncho- pneumonic lungs [%]; the enzootic pneumonia index (EP
Index); affected surface- broncho-pneumonic lungs [%]; dorso-caudal
pleurisy [%] and pleuropneumonia index (APP Index). Parameters of
each farm were calculated as the mean result of all scored lungs. The
slaughtered data were classified according to each year.

Results
The average percent of affected lungs with EP- like lesions in examined
population was 59.58%. The average EP Index was 2.56. The average
percent of affected surface- broncho-pneumonic lungs was 5.87%.
The average percent of affected lungs with dorso-caudal pleurisy was
11.25%. The average APP Index was 0.34. Table 1 together with Graph
1 and Graph 2 give detailed data descriptions of the current situation
of Ep-like lesions and App-like lesions in swine population in Poland
for each year.
Table 1. Indicators of EP- like lesions and App- like lesions in years 2018-2021.
Indicators
Number of Audits
Number of lungs
BPL
EP Index
ASBP
DCP
APP Index

2018
45
4626
54.31
2.05
5.55
8
0.29

2019
37
3215
63.25
3.07
8.14
15
0.42

2020
35
2845
61.00
2.68
2.18
12
0.36

2021
48
3359
59.75
2.45
7.60
10
0.28

Conclusions
In the present study, the assessment of lung lesions revealed a
high prevalence of Enzootic Pneumonia and Pleuropneumonia
in the examined population of pigs. The prevalence of pigs with
different degrees of lung lesions was comparable to results
reported by other authors in Europe. The high prevalence of
documented conditions may indicate a need for improvements
in the control of investigated diseases and further monitoring
of them.

References
Maes D, Segales J, Meyns T, Sibila M, Pieters M, et al. Control of Mycoplasma
Hyopneumoniae Infections in Pigs. Vet Microbiol. 2008, 126: 297-309.
Garcia-Morante B, Segales J, Fraile L, Perez de Rozas A, Maiti H, Coll T, et al.
Assessment of Mycoplasma hyopneumoniae-induced Pneumonia using
Different Lung Lesion Scoring Systems: a Comparative Review. J Comp Pathol.
2016, 154: 125-34.
Fablet C, Marois-Crehan C, Simon G, Grasland B, Jestin A et al. Infectious agents
associated with respiratory diseases in 125 farrow-to-finish pig herds: a crosssectional study. Vet Microbiol. 2012, 157: 152-163.
Fraile L, Alegre A, Lopez-Jimenez R, Nofrarias M, Segales J. Risk factors associated
with pleuritis and cranio-ventral pulmonary consolidation in slaughter pigs.
Vet J. 2010, 184: 326-333.

BPL- Broncho- pneumonic lung [%]; EP Index- Enzootic Pneumonia Index; ASBP - Affected surface Broncho-Pneumonic lungs [%]; DCP - Dorso-caudal pleurisy [%]; APP Index - Pleuropneumonia Index

47
46

Ă back to content
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farms based on lung lesion scoring in 2021
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Introduction
Monitoring of respiratory disease by lung scoring
is beneficial to assess the farm health status. Ceva
Lung Program (CLP) was confirmed as a valuable
tool to establish the prevalence and severity of
Enzootic Pneumonia (EP) and pleuropneumonia.
The aim of this study is to evaluate the level of EP
and Actinobacillus pleuropneumoniae (A.p)-like
lesions on Czech pig farms in 2021 compared to
the previous years.

As for pleuropneumonia – 12% (Q1=6; Q3=17) of
lungs were affected by A.p-like lesions, compared
to 25.69% previously in 2019). The APPI index was
0.3 (Q1=0.2; Q3=0.37) in comparison to 0.59 in 2019.
All values are expressed as median and quartiles 1
and 3.
Tab 2. Results of A.p. like lesion scoring

% of lungs with
doscocaudal
pleurisy in 2021

APPI in 2021

Q1

6%

0,2

Median

12%

0,3

Q3

17%

0,37

Material and method
The survey was conducted on conventional
pig farms belonging to 12 swine producers. A
total of 1190 lungs in 20 batches (30-100 lungs/
batch) of slaughtered pigs were scored using
the CLP method. Percentage of lungs with
Bronchopneumonia lesions (BP), the extension of
the lesions out of sick lungs were recorded and
scored. Dorsocaudal pleurisy (DP) suggestive for
previous pleuropneumonia was scored to describe
A.p-like lesions. Data were compared to the year
2019.

Discussion
EP-like lesions have an increasing tendency
compared to previous period. That indicates that
Enzootic pneumonia probably affected again
previously well controlled or repopulated farms.
Lesions characteristic for A.p infections were less
prevalent than previous years. This may be due to
improved control of the infection or due to lower
N° of scorings because of Covid restrictions. Both
types of respiratory diseases however deserve high
attention to be controlled. Efficient preventive
measures shall be implemented and maintained in
the Czech farms.

Results
The prevalence of 28% of BP was found (Q1=9.67;
Q3=62), compared to 16.67% in 2019. The area of
affected surface of lung parenchyma in pneumonic
lungs reached 3.8% (Q1=2.5; Q3=6.2).
Tab 1. Results of EP-like lesion scoring

% of lungs with % of affected lung
EP-like lesions
parenchyma in
in 2021
2021
Q1

9.6%

2,5%

Median

28.0%

3,8%

Q3

62.0%

6.2%
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Background and objectives

Fig.1 EP – like lesions

Lung alterations caused by various factors are a wellrecognised issue in modern swine industry. Even
though respiratory diseases cause considerable
economic loss and welfare issues in every pig
producing area, the overwhelming majority of
reports deal with the data collected from finishers.
The epidemiological data regarding prevalence
of lung lesion in sows are limited. The aim of the
investigation was to estimate the prevalence of lung
alterations in sows from a modern farm located in
Poland, using the Ceva Lung Program (CLP).

Pic.1 Cranial pleurisy and dorso-caudal pleurisy in culling sows

Material and methods
The prevalence of lung alterations in 100 DanBred
sows culled in September and October 2021 was
investigated. Before culling, the animals were reared
in a commercial 8000 sows herd (Mycoplasma
hyopneumoniae-positive, porcine reproductive
and respiratory syndrome-negative, Actinobacillus
pleuropneumoniae-negative, progressive atrophic
rhinitis-negative). In order to perform the
morphological qualification, the CLP method was
adopted, with the focus on enzootic pneumonia
(EP) - like lesions, and pleuropneumonia (APP) - like
lesions.

Fig. 2 APP – like lesions

Results
From a total number of 100 examined lungs,
the incidence of EP-like lesions was 4%, whereas
the percentage of affected surface in bronchopneumonic lungs was 2%. The rate of cranio-ventral
pleurisy was 40%. The share of affected lungs with
dorso-caudal pleurisy was 15%. The APP- and EP
index was 0.5 and 0.08, respectively. Pericarditis was
observed in 9% of examined sows.

Discussion and conclusion
In this study, practical usefulness of the CLP in
culled sows was demonstrated. Even though the
prevalence of alterations is relatively high, APPand EP-indices are rather low, what indicates that
lesions may be considered mild. Specific factors
leading to such a picture, including the influence of
sows’ longevity and accompanying diseases, require
further investigation.
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Update on the slaughterhouse lung lesion evaluation
during 2020 and 2021 in Portugal.
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Background and objectives

Regarding dorsocaudal pleurisy, the average prevalence
was 12,0% (vs 16,5% in 2015/2019), resulting in a 0,35 APP
Index (vs 0,45 in 2015/2019).

Lung lesions scoring systems are useful tools to evaluate
farms’ respiratory health status and to validate disease
control programs, especially for enzootic pneumonia
and swine pleuropneumonia. Ceva Lung Program (CLP)
is collecting data at slaughter from Portuguese pigs since
December 2015 and the obtained data were already
published in 2019 and 2021. The purpose of this study was
to update the Portuguese CLP results for the years 2020 and
2021 in comparison with the previous published results.

Levels of Dorsocaudal Pleurisy
% lungs with DCP

APP Index

30%

0,5

0,4

Between January 2020 and December 2021, 208 batches
of pigs from Portuguese farms (21.025 pigs) were scored
at slaughter using the CLP methodology. Prevalence of
lungs with bronchopneumonic lesions, EP index, % of
cranial pleurisy, scars and dorsocaudal pleurisy and APP
index were evaluated.

2015-19

2020-21

APP Index

0,3

0,2

12,0%

Material and methods

0,35

15%

16,5%

% affected lungs

0,45

0,1

0,0

0%

Figure 2. Levels of dosrocaudal pleurisy at slaughter: results from 2020/21 versus 2015/19.

Discussion and conclusion

Results

These results show that, despite the reduction in all types
of monitored lesions in comparison with the previously
published results (probably due to improvements in their
control), pathogens like Mycoplasma hyopneumoniae and
Actinobacillus pleuropneumoniae may remain important
agents of respiratory disease in the Portuguese swine herds.
For this reason, it seems relevant to maintain lung lesion
scoring programs at slaughter to assess the effectiveness of
the disease control programs established at farm level.

In average, each batch had 21,4% of bronchopneumonic
lungs (vs 27,5% in 2015/19) resulting in a 0,87 EP index
(vs 1,19 in 2015/2019). The average prevalence of cranial
pleurisy was 4,0% (vs 6,3% in 2015/2019) and the average
prevalence of scarring was 2,0% (3,4% in 2015/2019).

Levels of bronchopneumonic lesions
% bronchopneumonic lungs

EP Index

40%

1,19
1,2

0,87
0,8

20%
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Figure 1. Levels of bronchopneumonic lesions at slaughter: results from 2020/21 versus 2015/19.
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Introduction

Tab 1. Distribution of values related to EP-like lesions
% of lungs
with EP-like
lesions

Scoring of lung lesions in the slaughter pigs
belongs to major diagnostic methods to evaluate
the presence, incidence, and severity of respiratory
diseases in commercial pigs. Lesions suggestive for
previous M.hyo or A.p. infections and their scoring
were described before. The aim of this survey was
to collect the results of lung scoring performed in
most of swine producing European countries in
2021.

% of affected
lung
parenchyma

% of lungs
with scars

2021

2020

2021

2020

2021

2020

Q1

12%

17%

2%

3%

4%

2%

Median

24%

34%

5%

5%

9%

7%

Q3

43%

57%

7%

8%

17%

18%

Tab 2. Distribution of values related to A.p.-like lesions

Materials and methods

Percent of Dorsocaudal
Pleurisy

Ceva Lung Program scoring methodology
was implemented to score lung lesions at the
slaughterhouse. The results were collected from 20
European countries in the 12 months period from
December 2020 till the end of November 2021.
The mean values and quartiles were calculated
for % of lungs with bronchopneumonia (%BP), %
of affected lung parenchyma out of sick lungs (%
parenchyma), % of dorso-caudal pleurisy (%DP)
and APP index (APPI).

APPI Index

2021

2020

2021

2020

Q1

1%

4%

0.04

0.09

Median

8%

11%

0.21

0.28

Q3

22%

24%

0.6

0.65

Conclusions
The results of this survey conducted in European
countries in 2021 revealed lower values compared to
previous years, especially in terms of prevalence of
BP lesions. Three factors are apparently behind this
reduction: 1) the general continuous improvements
in the control of those two infections (reported from
several countries); 2) a significant amount of CLP
results from high health status Dutch farms came
into the database; 3) farms with better control of
respiratory disease began to perform CLP more
frequently.

Results
The total number of scored lungs was 288 504 from
2691 reports. The median value of %BP was 23.6%
(34% in 2020) with the Q1=11.9% and Q3 43.3%.
The median of affected parenchyma was 4.6%
(5% in 2020) with the Q1=2.4% and Q3=7.3%. For
% DP the median, Q1 and Q3 were 7.86% (11% in
2020); 1.49% and 21.6% respectively and for APPI
the corresponding values were 0.21 (0.28 in 2020);
0.04 and 0.6 respectively.
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Comparison of individual, group and environmental sampling strategies to detect
influenza A virus in herds with expected low viral prevalence
S. Gumbert1, S. Zwickl1, K. Lillie-Jaschniski2, M. Koechling3, M. Ritzmann1, J. Stadler1
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CONCLUSION

RESULTS AND DISCUSSION

Our preliminary results suggest that in herds with expected low viral prevalence in

In 4 farms IAV was detected in all sampled age groups (table 2). The virus was

nursery pigs oral fluids and surface wipes, and for suckling piglets sow udder skin

most frequently found in the nursery, whereas in the sows the detection rate was

wipes are suitable for surveillance purposes. Despite that, to identify the subtype

low.

pooled nasal swabs should be preferred in both age groups. Overall, the

Table 2: Detection of IAV in the different age groups on farm level.

detection rate was highest in the nursery. However, it is recommendable to

farm

sample different age groups as the highest subtyping rate was found in suckling

sows

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

piglets.

INTRODUCTION
The predominance of an enzootic status with persistent circulation of influenza A
virus (IAV) in same herds for years due to the continuous exposure of naïve
piglets and rather unspecific clinical signs has reinforced the need to improve
diagnostic strategies for swine influenza (Deblanc et al., 2018; Ferreira et al.,
2017). Detecting IAV can be challenging, especially in low disease prevalence
scenarios where a high sample size is needed (Romagosa et al., 2012).
Therefore, samples collected at group level can be a suitable option to reduce

sample size (Garrido-Mantilla et al., 2019).

suckling piglets

1
0
0
0
1
0
1
0
0
0
0
0
0
0
1
1
0
1
1
0

nursery

1
1
0
0
1
0
1
0
0
0
0
1
0
0
0
1
0
1
1
0

0
1
1
1
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

In sows in gestation and breeding unit IAV was more often detected in pooled

MATERIALS AND METHODS

nasal swabs than in surface wipes, though in sows in farrowing unit the detection

The aim of the present study was to evaluate the use of novel sampling strategies

rate in surface wipes was higher than in pooled nasal swabs (figure 1). For the

(surface wipes, sow udder skin wipes, oral fluids) to detect IAV in herds with a low

suckling piglets sow udder skin wipes showed comparable results to pooled nasal

disease prevalence. In 20 IAV positive German sow farms group sampling

swabs, whereas in the nursery the detection rate in oral fluids and surface wipes

strategies were compared to the standard sample type nasal swabs for individual

was higher than in pooled nasal swabs. The subtyping rate of all positive samples

IAV detection. All nasal swabs were analyzed in pools of three to five individual

was higher in pooled nasal swabs compared to udder wipes, surface wipes and

samples. Sampling was conducted in seven different age or production groups,

oral fluid samples. Concerning the different production groups, the highest

consisting of nasal swabs (ns), surface wipes (sw), oral fluid samples (of) and

subtyping rate was found in pooled nasal swabs from suckling piglets whereas

sow udder wipes skin wipes (uw) (table 1). IAV genome was detected and

none of the samples from sows were subtypeable.

subtyped by conventional multiplex RT-qPCR.
100%

Table 1: Sampling scheme.
sows

1,7

1,3

11,7

28,3

25,0

17,5

28,3

59,6

44,2

80%

individual samples

group samples

farrowing unit

ns

sw

breeding unit

ns

sw

gestation unit

ns

sw

60%
40%
20%

→ each production group 4 gilts, 3 sows with 2-4 litters, 3 sows with >4 litters

0%

suckling piglets
2nd – 3rd week of age

ns

sw, uw

→ one piglet of each sampled sow

nasal swab surface wipe nasal swab nasal swab sow udder surface wipe nasal swab
(n=120)
(n=80)
sows
suckling
skin wipe
(n=40)
(n=120)
(n=60)
piglet
(n=60)
(n=60)
breeding/gestation

farrowing
negative

nursery
beginning

ns

sw, of

mid

ns

sw, of

end

ns

sw, of

ora fluids surface wipe
(n=57)
(n=120)

nursery
positive

Figure 1: Detection rate in the different sampling materials divided by the
sampled age and production groups.
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Diagnostic service: Detection of different subtypes of influenza A
virus on Belgian farms suffering acute respiratory disease
Eva De Jonghe1, Peggy De Backer1, Emile Libbrecht1
1

Ceva Santé Animale, Belgium

Background and Objectives

Fig 1. Influenza subtypes found on 52 Belgian farms

Swine influenza c aused b y i n fluenza A vi rus (= IA V) is pr es ent in pi gs
worldwide. It is a highly contagious respiratory pathogen in swine
herds and causes reproductive disorders in sows. IAV has a major
economic impact such as high medication costs, growth retardation
and reproductive losses. IAV is divided into subtypes based on the
surface glycoproteins hemagglutinin and neuraminidase. In Europe,
the most prevalent subtypes are H1avN1, H1huN2, H3N2, H1pdmN1
and H1pdmN2 (1).
The aim of this study is to investigate the diversity of influenza A viruses
in Belgian pig herds suffering clinical outbreaks in 2021.

H1avN1
H1avN2
H1huN2
H1panN1
H1panN2
NT

Material and Methods

As part of Ceva Santé Animale’s ongoing diagnostic service for swine
vets, nasal swabs(NS), oral fluids(OF), t r acheo-bronchial s w abs ( T BS),
udder skin wipes (US) or lungs from clinical cases of presumed swine
influenza are sent to Dialab (Belsele, Belgium) or IVD GmbH (Innovative
Veterinary Diagnostics, Seelze, Germany) for detection and typing of
IAV by a real-time quantitative PCR (RT-qPCR). Positive samples are
subtyped. TBS could also be sent to PathoSense (Ugent, Belgium) for
whole genome sequencing by third generation sequencing approaches.
NS and TBS are often pooled per 5.

Conclusion

The present results show that IAV is commonly found on Belgian farms
suffering from acute respiratory disease in nursery piglets. Based on
these results we can conclude that H1avN1 is the most dominant
subtype found on Belgian farms, which complies with the results found
in 2020 (2). Since the first finding of a pandemic strain (H1panN1) in
Belgium on a farm in 2018 (3), the detection rate of pandemic strains is
rising. In comparison with the data of last year, there is an increase of
H1panN2 and a decrease of H1panN1. Classical and pandemic strains
are often found on Belgian farms. It is therefore important to protect
swine herds against both classical and pandemic strains. This means
the implementation of vaccines protecting against both variants, as
there is no cross protection between H1av strains and H1pan strains
(4). Subtyping IAV is also important to understand the circulation
dynamics and the variations of this virus in swine populations. As this is
an ongoing diagnostic service for swine vets, new results are expected
within the next year.

Results

A total of 78 Belgian swine herds, suffering acute respiratory
symptoms, were sampled from January 2021 until October 2021.
Most sampled pigs were nursery piglets suffering from acute
dyspnea, coughing or high fever. In total 222 samples were analyzed
(96 OF, 46 NS, 66 TBS, 13 lungs, 1 US). 74 (=33%) samples were
positive for IAV and 148 (=67%) were negative. 52/78 (=67%) of the
farms were positive for IAV. 6 farms had a non-typeable (NT) strain,
the Ct-value of these samples was to high or the strain was partly
typed. 40 farms were positive for classical IAV strains, H1avN1 on
35, H1huN2 on 3 and H1avN2 on 2 farms. Pandemic strains were
detected on 9 farms, one of them H1panN1 the other 8 H1panN2. In 3
farms 2 subtypes were found. (Fig.1)

References

(1) Henritzi et al., 2020, Cell host & Microbe 28, 1-14 Surveillance of
European Domestic Pig Populations Identifies an Emerging Reservoir
of Potentially Zoonotic Swine Influenza A Viruses.
(2) De Jonghe et al., 2021, ESPHM 2021, Detection of different subtypes
of influenza A virus on Belgian farms suffering acute respiratory disease.
(3) Libbrecht et al., 2019, ESPHM 2019, First Detection of
PDMH1N1(2009) in a swine herd in Belgium.
(4) Everett et al., 2019, Vaccine 37, 2288-2293, Vaccine-mediated
protection of pigs against infection with pandemic H1N1 2009 swine
influenza A virus requires a close antigenic match between the vaccine
antigen and challenge virus.
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Effect of sow vaccination against influenza A virus on
piglet mortality at nursery period
S. Sánchez 1, J. Gayán1, D. Espigares2, L. Garza2
1ARS ALENDI, Spain; 2Ceva Salud Animal, Spain

Introduction

Collected data from NV and V period were compared using
Kruskall-Wallis test and significant differences were considered
when p <0,05.

Influenza A virus (IAV) causes respiratory disease in
pigs and is one of the main contributors to the porcine
respiratory disease complex. Despite sow vaccination
is the main strategy used for controlling IAV infection in
pigs at weaning, information regarding the impact of sow
vaccination on mortality rate at nursery is scarce.

Results

A total of 76 batches were included in this study: 28 nonvaccinated and 48 vaccinated.

The objective of this study was to provide information
on the effect of the implementation of sow vaccination
on piglet mortality rate under field conditions.

Average of mortality rate (%) was significantly lower in V
scenario (3,82%±0,02) compared to NV scenario (5,28%±0,03)
(p=0,008) (Figure 1).

Material and methods

Differences in antibiotic consumption during NV (5,46 mg/
PCU) and V (3,69 mg/PCU) period were also found (Table 1).

This longitudinal study was performed in a farrow-tonursery farm with 800 sows, where IAV vaccination was
not used.

Table 1. Antibiotic consumption (mg/PCU) in NV and V period
against IAV.

Confirmation of IAV infection in nursery piglets by nasal swabs
and subtype characterization in those IAV positive samples
was performed (H1huN2).

Antibiotic consumption (mg/PCU)
NV period

Afterwards, a whole herd vaccination protocol was
implemented, regardless of reproductive stage.The vaccination
program consisted of applying two doses (2mL each) of
Respiporc Flu3 with an interval of 3 weeks between injections.
Posteriorly, sow vaccination against AIV was applied every 4
months.

V period
3,69 mg/PCU

5,46 mg/PCU

Discussion and conclusion
Sow vaccination against IAV significantly reduced
mortality rate and antibiotic consumption in nursery
period. Therefore, the implementation of whole herd
vaccination schedule could represent an efficient strategy
for controlling productivity efficiency in nursery period.

Piglet batches were considered as the experimental unit.
Mortality rate in nursery period per batch was recorded before
(NV) and after the implementation of the vaccination program
against IAV (V). Antibiotic consumption per batch was also
registered for calculation of mg/PCU in NV and V period.

Average of mortality rate in NV and V periods
6,00%

5,28%

5,00%

Mortality rate per batch

3,82%

4,00%

16%
14%

3,00%

12%
10%

2,00%

8%
6%

1,00%

4%
0%

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

2%

0,00%

Figure 1. Evolution of mortality rate per batch and average of mortality in nursery during NV and V period.
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IMPACT OF INFLUENZA H1N1pdm VACCINATION ON REPRODUCTIVE PERFORMANCES
IN THREE FRENCH SOW HERDS

Arnaud LEBRET1,2, Charlotte TEIXEIRA-COSTA2, Pauline BERTON1, Justine JEUSSELIN1,2, Céline CHEVANCE1,2, Valérie
NORMAND1,2, Franck BOUCHET1,2, Mathieu BRISSONNIER1, Sophie BRILLAND3, Agnès JARDIN3, Gwenaël BOULBRIA1,2
1 Porc.Spective, Swine Vet Practice, Parc d’Activités de Gohélève, Noyal-Pontivy, France
2 rezoolution, Pig Consulting Services, Parc d’Activités de Gohélève, Noyal-Pontivy, France
3 Ceva Santé Animale SA, 10 avenue de la Ballastière, CS 30126 – 33501 Libourne Cedex, France

Background and objectives

Table 1: Means and standard deviation (SD) of reproductive performances
between groups in each herd

Influenza A virus (IAV) is an important pathogen in swine causing huge
economic losses. Since 2020, we observe an evolution of the subtypes
circulating in Brittany/France. Particularly, a new genotype H1avN2
(lineage #F), presenting genetic proximity with IAV H1pdmN1pdm, was
identified.
This case report aims to evaluate in three herds the effect of sow
vaccination with a H1N1pdm vaccine on reproductive performances.

Material and Methods
- 3 sow-herds located in France.
- In herd 1 (600 sows) and 3 (1000 sows), sows were already
vaccinated with RESPIPORC FLU3 ®(batch to batch vaccination
before farrowing). In herd 2 (1000 sows), sows were not vaccinated
against IAV.

P: statistical significance coded as follows: p≤0.001 ‘**’, p≤0.01 ‘*’, p>0.05 ‘ns’

- During the second semester of 2020, all herds suffered from an
outbreak of respiratory disorders (gilts, young sows, suckling
and post-weaning piglets) and sub-optimal reproductive results.
Herds 1 and 3 were tested positive for H1avN2 #F and Herd 2 for
H1pdmN1pdm (PCR and sequencing on nasal swabs).
- Batch to batch vaccination with RESPIPORC FLUpan® H1N1 was
implemented just after reception of laboratory results.
- For each herd, reproductive performances were recorded and
compared during a whole cycle of production before (control group)
and after implementation of vaccination (vaccinated group).
- Differences between means of each group determined by using
one-way ANOVA method (difference considered as significant when
p<0,05) with R Studio (R Core Team).

Results
A significant increase of total born (TB) was observed in the three herds
in vaccinated group. Born alive (BA) and weaned piglets (WP) per litter
was also significantly improved in vaccinated sows in herds 2 and 3 and
1 and 3 respectively (Figure 1). In herd 1, BA raised from 16.96 to 17.25
and WP from 14.48 to 14.86. In herd 2, BA raised from 14.84 to 15.42
and WP from 12.48 to 12.58 and finally for herd 3, respectively 15.16
to 16.13 and 13.12 to 13.93 (Table 1).

Figure 1. Distribution of total born (a), born alive (b) and weaned piglet
(c) in each herd between control and vaccinated sows

We did not observe significant differences in percentage of stillborn,
mummies and fertility rate.

Conclusion

Respiratory disorders have significantly decreased after vaccination.

This case report highlights the benefits on
reproductive parameters of sow vaccination with
RESPIPORC FLUpan®H1N1 in two different circumstances :
either alone to protect against H1pdmN1pdm (herd 2) or in
combination with RESPIPORC FLU® 3 to protect against H1avN2 #F
(herds 1 and 3). A significant improvement of the main productive
data has been noticed in all herds.
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Litter based comparison of udder wipes and nasal swabs from
suckling piglets for the detection of swine influenza A virus
P. Van Der Wolf 1, M. Olde Monnikhof 1, R. Janssen 2, S. Van Colen 1
1
2

Ceva Santé Animale, Naaldwijk, the Netherlands
Veterinary practice De Varkenspraktijk, Someren, The Netherlands

Background and Objectives

Table 1. Number of nasal swab pools and udder wipes found
positive or negative for swIAV, by performing real-time RT-PCR

Udder
wipes

Nasal swabs are a standard sampling method for Swine Influenza
A virus (swIAV). As this method needs lots of effort, using
udder wipes of sows during or shortly after suckling could be a
convenient alternative. Aim of this comparison was to investigate
if udder wipes are as efficient as nasal swabs in the detection of
swIAV in suckling piglets.

Material and Methods

Seven farms were sampled 2 or 3 times. At each visit, from 3
litters each, 5 nasal swabs (MW113125), pooled per 5, and an
udder wipe (synthetic cloth, 5 by 10 cm) were collected. Virocult
transport medium was added to the nasal swab pools (2 ml) and
udder wipes (5 ml). Testing was done by IVD GmbH (Germany)
by real-time RT-PCR (VetMAX-Gold SIV RNA Detection Kit, Life
Technologies, Darmstadt). Typing was done by Multiplex-PCR
Assay (1). All samples were collected by the same veterinarian.
Picture 1.
Collection of nasal swabs

Positive
Negative
Total

Positive

16
2
18

Nasal swabs
Negative
0
33
33

Total
16
35
51

Discussion and Conclusion

At herd level, 3 udder wipes had the same result as 3 pools of
5 nasal swabs each. This investigation shows that udder wipes,
although slightly less often positive and Ct-values somewhat
lower in positive samples, can be a suitable alternative to nasal
swabs.

Reference

Picture 2.
Collection of udder wipes

(1) Henritzi et al. Rapid detection and subtyping of European
swine influenza viruses in porcine clinical samples by
haemagglutinin- and neuraminidase-specific tetra- and triplex
real-time RT-PCRs. Influenza and Other Respiratory Viruses 2016;
10: 504–517

Results

A total of 54 pools and 51 wipes were collected. 33 Combinations
were both negative, 2 pools positive, but wipes negative, 16
both positive (WinEpi: Kappa 0.912, sens. 88.9%, spec. 100%).
Four herds were completely negative. On average Ct-values
were 27.1 for the pools and 30.4 for the wipes. Nine pools and 8
wipes were typed, average Ct-value 21.6 vs 26.6 respectively. In
all 3 herds the typing results were similar in conclusion regarding
circulating type(s), however at combination level typing results
could differ (pools vs wipe: H1avNx vs H1avN1; H1pdmN2 and
H1avN1 vs H1pdmNx; H1pdmN2 vs H1pdmN1 and N2; H1pdmN2
and N1 vs H1pdmN1; H1pdmN2 vs HxN2; HxNx vs H1pdmN2).
Ref: 2022/SW-063
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POSITIVE IMPACT ON HEALTH CONDITION AND BIOLOGICAL
PERFORMANCE OF SOWS AND PIGLETS AFTER IMPLEMENTATION OF
AN INACTIVATED PANDEMIC INFLUENZA VACCINE
Vojslav Cvjetković1, Stefan Egen2, Sebastian Fischer3, Monika Köchling1
Ceva Tiergesundheit GmbH, Kanzlerstraße 4, 40472 – Germany
Veterinary Practice Dr. Stephan Egen, Lindenstraße 62, 47623 Kevalaer, Germany
3
Innovative Veterinary Diagnostics (IVD) GmbH, Albert-Einstein-Str. 5, 30926 Seelze-Letter – Germany
1
2

Background and Objectives

Swine Influenza A Virus (swIAV) can typically cause respiratory and reproductive disorders,
however it´s immunosuppressive effect is often underestimated. We present a herd affected by
pandemic swIAV and leading to secondary disorders, most of which were reduced by vaccination.

Material and Methods

A 170 farrow-to-finish sow herd has struggled with multiple disorders: febrile sows
around
farrowing as well as respiratory distress and diarrhoea in nursery and finisher pigs
(Fig. 1). Among others, faeces from latter groups were submitted to a Rotavirus (RV) Type A + C - duplex
real-time PCR (qPCR), Brachyspira hyodysenteriae (B. hyodysenteriae) + Lawsonia intracellularis (L.
intracellularis) - single qPCR respectively. Lung tissue from nursery and finisher pigs was screened (PCRscreening/ single qPCR´s) for respiratory pathogens. As sows were vaccinated with a trivalent
influenza
vaccine (H1N, H1N2, H3N2), diagnosis was then extended to pandemic swIAV.
Antibody detection by hemagglutination-inhibition (HI) test was carried out in sows and a
multiplex subtyping qPCR in nose swabs of clinically inapparent weaners.

Results
Faeces
from
the
nursery
were
moderately
positive for both types of RV. Finisher pigs
excreted L. intracellularis (qPCR cycle threshold 20)
but
not
B. hyodysenteriae.
In
lungs,
Glaeserella parasuis serotype 4 was detected in
nursery pigs
and
Mesomycoplasma
hyopneumoniae (low
amounts)
in
finisher
pigs.
Macroscopically,
latter
lungs
were
affected by fibrinous pleurisy, purulent pneumonia
respectively. HI testing was not clearly indicative for
an
involvement
of
a
pandemic
subtype.
However, weaners were tested positive for a
pandemic swIAV subtype (H1pdmN2). Respiporc
FLUpan H1N1® was subsequently administered to
sows
and
nursery
pigs,
reducing
all
previously mentioned symptoms considerably.

Figure 1 First symptoms shown by nursery pigs affected by
pandemic swIAV might be fever (huddling in groups), nasal
discharge, and a reddish colour of the ears

Discussion and Conclusion

As mentioned in previous works, swIAV can have a detrimental effect on swine immunity.
Symptoms might appear quite uncommon. Vaccination has shown to be a useful tool for tackling
pandemic influenza. In severe cases it can be helpful to include nursery pigs during the “first waves” of
immunization.

References
1. Van Reeth K, Vincent AL (2019): Influenza Viruses. In: Zimmerman JJ, Karriker LA, Ramirez A, Schwartz KJ, Stevenson GW, Zhang J (Hrsg.), Diseases of
Swine.11, John Wiley & Sons, Inc., Hoboken, NJ, 576-593.
2. Gumbert S, Froehlich S, Rieger A, Stadler J, Ritzmann M, Zoels S (2020): Reproductive performance of pandemic influenza A virus infected sow herds before
and after implementation of a vaccine against the influenza A (H1N1)pdm09 virus. Porcine Health Manag 6: 4.
3. 3.Henritzi, D., Zhao, N., Starick, E., Simon, G., Krog, J. S., Larsen, L. E., Reid, S. M., Brown, I. H., Chiapponi, C., Foni, E., Wacheck, S., Schmid, P., Beer, M.,
Hoffmann, B., & Harder, T. C. (2016). Rapid detection and subtyping of European swine influenza viruses in porcine clinical samples by haemagglutinin- and
neuraminidase-specific tetra- and triplex real-time RT-PCRs. Influenza and other respiratory viruses, 10(6), 504–517. https://doi.org/10.1111/irv.12407
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Reproductive consequences of H1avN2 (1C.2.4)
infection and impact of trivalent vaccine
implementation in one French sow herd
Jardin A.2, Colimard C.1, Goncalves A.1, Brilland S.2, Lillie-Jaschniski K.2
1 Breizhpig SCOP SAS, ZA de Kerjean, 7 rue Edgar Brandt, 56500 Locminé, France
2 Ceva Santé Animale, 10 avenue de la Ballastière, 33501 Libourne Cedex, France

Background and objectives

Results

Swine influenza A virus (swIAV) is one of the most • Production data during P1, P3 and P5 periods are
quite similar: between 11.6 and 12 weaned piglets
important infectious diseases in pig farms, for its financial
per litter and between 6.8% and 8.7% of still born
and productive impact. In 2020 many French pig farms
per total born piglets. These results are numerically
got infected by an unknown swIAV strain in France:
different to the ones during influenza outbreaks:
H1avN2 (H1 belonging to clade 1C.2.4). Aim of this paper
the number of weaned piglets per litter dropped
is to describe the clinical consequences of this infection
to 11.2 (P2) and 10.1 (P4) and the rate of still born
in one farm in particular, its impact on production
piglets reached 10.7% (P2) and 10.1% (P4). After the
parameters and to follow up the changes after vaccine
second injection of primary vaccination (early P5)
implementation.
the productivity criteria at farrowing went back to
normal.
Material and methods
• Additionally, after vaccination implementation, the
• Farrow-to-finish 170 sow farm – 7 batch management –
clinical symptoms on sows disappeared and didn’t
no sow vaccination against flu
come back until now.
• August 2020: flu like outbreak on different age groups
(including sows). Clinical signs: fever, coughing, sneezing,
anorexia. H1avN2 with H1 belonging to clade 1C.2.4 Discussion and Conclusion
detected on weaners
• February 2021: new wave of clinical signs mainly on This case demonstrates the high impact of an influenza
lactating sows: late abortions, fever, anorexia, drop of milk outbreak on productive parameters. Moreover, it
production, increase of losses on life born piglets. Poor reflects a frequent field observation: after a first swIAV
respiratory symptoms. Same H1avN2 strain detected on introduction in farm (inducing a typical flu outbreak),
swIAV persists endemically and induces new flu waves
suckling piglets and on weaners.
• March 2021: implementation of an inactivated trivalent every 3-4 months.
In this farm, Respiporc® FLU3 was able to provide a
vaccine (Respiporc® FLU3) in mass vaccination protocol.
• Productivity criteria were followed during key periods: correct cross protection against H1avN2 infection and
before H1avN2 first infection (P1), during first flu syndrome brought a sanitary stability.
(P2), in-between syndromes (P3), during second flu
syndrome (P4), after vaccine implementation (P5).

Results per sow
Before H1avN2 first infection (P1)
During first flu syndrome (P2)
In-between syndromes (P3)
During second flu syndrome (P4)
After vaccine implementation (P5)

Number of
included
batches
6
2
7
3
3

Total born Life born
piglets
piglets
17,0
17,6
16,7
17,0
16,9

15,9
15,7
15,3
15,3
15,7

% stillborn / % losses /
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Reproductive performance of a pandemic influenza A infected
Belgian sow herd before and after implementation of a vaccine
against the influenza A H1N1pdm09 virus
Eva De Jonghe1, Peggy De Backer1, Emile Libbrecht1
1

Ceva Santé Animale, Belgium

Background and Objectives

Results

Comparison of the reproductive parameters 12 months before
and 12 months after the completion of the primary vaccination
against influenza A (H1N1)pdm09 virus showed a significant
increase of the number of piglets weaned per litter and the
number of piglets weaned per sow per year. The results showed
a numerically decrease of the percentage of repeated breeders.
The number of piglets born alive per litters increased numerically
and the preweaning mortality before and after remained the
same.

Nowadays, Belgian farmers are facing not only the classical
influenza A virus (IAV) subtypes but also the pandemic subtypes
(1). More and more Belgian farmers decide to implement an
extra vaccination against those pandemic subtypes to protect
their sow herd. Reproductive failure in sow herds due to IAV has
been described in literature. In a longitudinal field study (2), it is
already shown that there is an association between pandemic
IAV and reproductive losses. The aim of this study was to compare
reproductive performance parameters before and after the
implementation of vaccination against the influenza A (H1N1)
pdm09 virus on a Belgian sow herd infected with the pandemic
influenza A virus.

Conclusion

After implementation of vaccination against influenza A (H1N1)
pdm09 virus, several reproductive parameters improved. Farms
infected by a pandemic IAV can suffer from reproductive failure.
It is important to know which subtypes are circulating on farms
and to implement the correct vaccines, since there is no cross
protection between a vaccine protecting against classical strains
and a vaccine protecting against pandemic strains (3).

Material and Methods

A Belgian farrow to finish farm with 400 sows, 2500 piglets and
4000 fattening pigs, faced respiratory problems (coughing) in the
nursery. Nasal swabs and oral fluid from sick animals in the nursery
were collected. These samples were positive for a pandemic
subtype panH1NX. Before, the farmer vaccinated his sow herd
2 times per year with Respiporc® FLU3, a vaccine containing the
classical subtypes H1N1, H1N2 and H3N2. After the diagnosis,
the farmer decided to vaccinate his sows additionally with
Respiporc® FLUpan H1N1, a vaccine containing the influenza A
(H1N1)pdm09 virus, to reduce the infection pressure on his farm.
Average performance parameters (the number of piglets born
alive per litter, the number of pigs weaned per litter, % repeated
breeders, the preweaning mortality rate and the number of
piglets weaned per sow per year) were analysed 12 months
before vaccination and 12 months after completion of primary
vaccination with the vaccine against influenza A (H1N1)pdm09
virus.

References

(1) De Jonghe et al. Detection of different subtypes of influenza
A virus on Belgian farms suffering acute respiratory disease.
Proceedings of the 12th ESPHM, 2021.
(2) Gumbert et al. Reproductive performance of pandemic
influenza A virus infected sow herds before and after
implementation of a vaccine against the influenza A (H1N1)
pdm09 virus. Porcine Health Management (2020) 6:4
(3) Everett et al., 2019, Vaccine 37, 2288-2293, Vaccine-mediated
protection of pigs against infection with pandemic H1N1 2009
swine influenza A virus requires a close antigenic match between
the vaccine antigen and challenge virus.

Table 1. Reproductive performance 12 months before and 12 months after the implementation of the vaccine against influenza A (H1N1)
pdm09 virus

Before
After
P-value

Avg. number of piglets Avg. number of piglets
born alive per litter
weaned per litter
14,88
12,68
15,33
13,16
n.s.
P<0,05

% Repeated breeders % Preweaning mortality Avg. number of piglets
weaned / sow / year
5,47
14,20
31,29
4,91
14,19
32,84
n.s.
P<0,05
n.s.

n.s.= not significant

Ref: 2022/SW-068
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Figure 1: Distribution of IAV strains detected on farms (n=614) in Germany in the years 2018, 2019 and 2020

the correct vaccination strategy can be implemented.

Figure 1.
Distrubution of swIAV strains detected on farms (n=794) in Germany
in Q1-Q3 in the years 2018, 2019, 2020 and 2021

Discussion and Conclusion

The frequencies of the subtypes have changed
from 2018 to 2021. It is possible that several subtypes can be present on a farm at the same point
of time. Knowing which strains are circulating on
farms is important to be able to place the right
vaccination regime.
Reference 1
Henritzi et al. Rapid detection and subtyping of European swine
influenza viruses in porcine clinical samples by haemagglutinin- and
neuraminidase-specific tetra- and triplex real-time RT-PCRs. Influenza
and Other Respiratory Viruses 2016; 10: 504–517

Picture 1.
Nasal swab in suckling piglet
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Background and Objectives

Due to concerns in public health and its negative impact on herd health and performance,
the interest in intense surveillance of swine
influenza A virus (swIAV) is rising. The gold
standard procedure for detecting swIAV is to
sample only acute diseased pigs. However,
endemic infections with unspecific clinical
signs need new approaches to detect the
virus. This investigation aimed to evaluate a
standardized sampling procedure for the
detection of swIAV in sow herds.
Figure 1.
Detection of Influenza A virus (%) in different age groups with
presence or absence of clinical signs.

Material and Methods

Samples were collected from farms with
either an acute outbreak of Influenza-like
symptoms or the suspicion of an endemic
course of disease. The study is multicentric,
consisting of farms from 13 European countries. The sampling procedure included
2 pools/5 nasal swabs taken in suckling piglets, weaners, and middle of nursery. Samples
were analyzed for Influenza A by real-time PCR
and subtyping of samples with a Ct-value below 30 was done by multiplex real-time PCR.
Additionally, clinical signs of sampled animals
were recorded.

Discussion and Conclusion

To obtain a complete overview of swIAV onfarm circulation, it is crucial not only to focus
on the sampling of acutely diseased pigs but
also to include suckling piglets and weaners.
Those age groups can already be positive for
swIAV without showing clinical signs, particularly in endemic and vaccinated herds, as maternally derived antibodies can prevent suckling piglets from clinical signs, but not from an
infection [1].

Results

Reference 1.
Deblanc et al. Maternally-derived antibodies do not inhibit swine
influenza virus replication in piglets but decrease excreted virus
infectivity and impair post-infectious immune responses. Vet.
Microbiol. 2018, 216, 142–152, doi:10.1016/j.vetmic.2018.01.019.

Data from 180 farms were evaluated. 75%
(135) of these farms were positive for swIAV
in at least one sample, and out of those 72%
could be fully subtyped. In the nurseries of
most farms (80%) animals sampled showed
swIAV like clinical signs, but only 51% of these
diseased pigs were positive for swIAV. Whereas in 70% of the farms, the sampled suckling
piglets showed no clinical signs despite being
positive for swIAV by 29%.
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Swine influenza virus (swIAV) detected in samples from pigs in
the Netherlands in Q1 – Q3 of 2021
P. Van Der Wolf 1, M. Olde Monnikhof 1, S. Van Colen 1
1
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Background and Objectives

Fig 1. Subtypes of influenza found in 131 samples from 36 farms,
by performing SIV Influenza Subtyping Multiplex-PCR
(av: avian, hu: human, pdm: pandemic)

Swine Influenza A viruses (swIAV) are highly prevalent in swine
in The Netherlands. Both ‘classical’ and pandemic Influenza
variant
subtypes circulate in the DutchInfluenza
swine herds.
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44
strains is important for the rightH1pdmN2
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to apply in
34
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Material and Methods
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(SIV Influenza Subtyping Multiplex-PCR) (1).
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Discussion and Conclusion

Results

The sampling technique used by Dutch veterinarians to detect
swIAV is often successful (72.8%). Both ‘classical’ H1N1, H1N2 and
pandemic (H1pdmN2) and H1pdmN1pdm strains were found,
av: avian, hu: human, pdm: pandemic
but also reassortants like H1avN2. Some farms were positive for
more than one subtype.

From 85 farms, 133 submissions including 410 samples were
received. 96 submissions of pooled nasal swabs (N=311),
17 submissions of udder wipes (N=48), 10 submissions oral
fluids (N=28), 8 submissions of individual nasal swabs (N=19),
1 lung and 1 BALF (N=3). 67 farms (79%) were positive for IA,
99 submissions (74.4%) had 1 or more positive results, and
240 samples (58.5%) were positive. 131 positive samples from
36 farms could be (partially) typed: 44 H1avN1, 34 H1pdmN2,
25 H1huN2, 2 H1pdmN1pdm, 1 H1avN2 and 1 H1pdmN1 and
24 with only a partial typing. In most farms only one type was
found, however, in 4 farms 2 types were found: 2x H1huN2 +
H1pdmN2, 1x H1pdmN1 + H1pdmN2 and 1x H1N1 +H1pdmN2.

Reference

(1) Henritzi et al. Rapid detection and subtyping of European
swine influenza viruses in porcine clinical samples by
haemagglutinin- and neuraminidase-specific tetra- and triplex
real-time RT-PCRs. Influenza and Other Respiratory Viruses 2016;
10: 504–517
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IDENTIFICATION OF ACTINOBACILLUS PLEUROPNEUMONIAE SEROVARS FROM
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Concordant in 9 isolates
• Ap9/11 (n=8),
• Ap7 (n=1),

Background and Objectives

Porcine pleuropneumonia caused by Actinobacillus
pleuropneumoniae (Ap) remains an important
challenge to swine production worldwide. It is a highly
contagious respiratory disease, characterized by rapid
onset, short course, high morbidity, and mortality, as
well as subacute and subclinical courses representing all
levels of lesser signs until the unnoticed clinics,
depending on the strain and environmental conditions.
However, any of the clinical manifestations have a high
risk of developing into chronicity.

Differing in 23 isolates
• 13 non-typable (nt) → Ap18 (n=4), Ap5(n=7),
Ap7 (n=1), Ap3+Ap18 (n=1)),
• 2 Ap1 → Ap9/11 (n=2),
• 5 Ap8 → Ap6 (n=4), Ap2 (n=1),
• 1 Ap6 → Ap12 (n=1),
• 2 Ap2/8/15 → Ap6 (n=2),
• 1 Ap1/9/11 → Ap9/11 (n=1).

Regional Ap serovar prevalence can change over time
and different typing methods lead to different
outcomes. Historical German non-serovar-2 Ap isolates
(2002-2019) has been recently analysed by a highly
reliable Ap multiplex (m)PCR. Serovars 2, 5, 6, 9/11, 16,
and 18 were identified (Waehner 2021). The objective of
this study was to verify clinically relevant non-serovar-2
isolates from recent clinical cases in Germany using a
new and reliable typing method.

Material and methods

Thirty-two Ap isolates harvested between 2018 and
2021 from altered lung tissue of pigs suffering from
respiratory disease were typed by toxin gene PCR
(Rayamajhi et al. 2005) and agglutination with
commercially available rabbit antisera (Porcs Reactif
coagglutine, BioVac, Beaucouzé Cedex, France).
These isolates were transferred to FTA-cards and typed
at the Imperial College, London by mPCR based on
capsular loci, the golden standard of Ap typing, as
described by Bossé et al. (2018).

Figure 1 – Frequency of the different Ap-serovars determined by mPCR in recent 2018-21
isolates. Isolates were determined as non-Ap2 prior to Ap-mPCR by toxin-gene PCR &
antisera agglutination. As we have previously described, one co-infection of more Apserotypes in the same acute-outbreak pleuropneumonic lesion was confirmed.

Conclusions and discussion

Compared to the historical data, serovars 13 and 16
were not found but serovars 7 and 12 appear in
recent material. Due to the small number of
isolates and by excluding the most frequent
serotype 2, identified serotype prevalence are
not representative for the country. The mPCR can
at present be considered as the gold standard, so
that the identification of Ap serovars 2, 3, 5, 6, 7,
9/11, 12, and 18 involved in recent clinical
outbreaks due to Ap in Germany is highly reliable.

Results

Distribution of Ap serovars (Ap’s) identified by mPCR
of 32 Ap isolates: Ap2 = 3.1%, Ap5 = 21.9%, Ap6 =
18,8%, Ap7 = 6.3%, Ap9/11 = 31.3%, Ap12 = 3.1%,
Ap18 = 12.5%, Ap3+Ap18 = 3.1% (Fig 1).

References
Waehner et al. (2016) Proc ESPHM BBD-PP-25
Bossé et al. (2018) Vet Microbiol 220:83-89
Bossé et al. (2018) Vet Microbiol 217:1-6
Rayamajhi et al. (2005) J Vet Diagn Invest 17: 359-62

The comparison of typing based on toxin gene PCR/
agglutination with mPCR based on capsular genes (in
italic) were:
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Results

Background and Objectives

Pleuropneumonia
caused
by
Actinobacillus
pleuropneumoniae (Ap) remains an important
challenge to swine
production
worldwide.
Country Ap serovar prevalence can change over
time. Previous Ap prevalence studies in Italy using
coagglutination in 1987 found Ap serovars 1, 2,
3, 4, 5, and 7 with 5 being dominant (Dubreuil
2000), and on 50 farms in 2016-17 Ap serovars 2
(28%), 5 (11%), 7 (10%), and 9 (55%)
(unpublished data IZSLER). The objective of this
study was to identify the clinically relevant serovars
of Ap currently present in Italy.

Seven serovars and one non-typable submitted for
sequencing (nt-sq) were detected from the 49 Ap
isolates: Serovar 2 (7/49 = 14.3%), 5 (26/49 = 53.1%), 6
(1/49 = 2.0%), 8 (4/49 = 8.2%), 9 (6/49 = 12.2%), 13
(3/49 = 6.1%), 18 (1/49 = 2.0%), and nt-sq (1/49 =
2.0%) (Fig 2).
No isolates were containing multiple serovars, but
two farms found two different serovars. One farm
had serovars 5 and 13, another 9 and nt-sq.

Material and methods

Forty-nine samples of lung lesions typical of Ap
infection were collected during clinical outbreaks
of swine pleuropneumonia in finishers between
January and October 2021. Ap isolation was performed
at IZSLER, transferred to FTA-cards, and shipped to
Imperial College, London. All significant swine
producing regions of Italy were represented in the 49
samples collected at 44 farms. Three integrators
contributed with 32 samples from 27 farms: 25
from 21, 5 from 4, and 2 from 2 farms,
respectively. All major swine producing regions of Italy
were represented, however not equally (Fig 1). Typing,
based on capsular loci, was carried out by multiplexPCR as described by Bossé et al. (2018).

Figure 2. Frequency of the different Ap-serovars determined by mPCR in 2021 isolates. Serovar 5
stands out representing half of the 49 isolates of 44 different farms. No isolates were containing
multiple serovars, but two farms found two different serovars.

Conclusions and discussion

Although representing all swine producing
regions of Italy, the 49 acute-case Ap isolates of
44 farms (two with two serovars, cannot be
considered truly representative. Particularly due
to the inherited selection bias of clinical
case, lab submissions. The rate of serovar
identification cannot be translated into a
country prevalence. However, the quality of
data obtained from PCR typing is high; at
present state-of-the art, so the identification of
Ap serovars 2, 5, 6, 8, 9, 13, and 18 as causes
of clinical Ap in Italy is highly reliable.
Figure 1. Density of breeding and fattening pigs in Italy (Dubreui et al., 2000). Number of isolates
from the regions in yellow.

References
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Background and Objectives

The group mean LLSs were 0.73 (+/-0.70) $, 1.03 (+/-0.77) #,
and 1.53 (+/-0.87) # for C-vaccine, I-vaccine, and the
positive control group, respectively (Fig 2). Statistically
significantly different groups (at 95% confidence level)
indicated by differing symbols.

Porcine pleuropneumonia caused by Actinobacillus
pleuropneumoniae (Ap) remains an important challenge
to swine production worldwide. It is a highly contagious
respiratory disease, characterized by rapid onset, short
course, high morbidity, and mortality, as well as subacute
and subclinical courses representing all levels of lesser
signs until the unnoticed clinics, depending on the strain
and environmental conditions. However, any of the clinical
manifestations have a high risk of developing into
chronicity.
The distribution of Ap serovars, the causative agent of
porcine pleuropneumonia differs substantially among
countries. Serovar 13 are prevalent in Southern Europe,
possibly also other parts of the world. The aim of this study
was to determine the efficacy of Coglapix® (Ceva), a “toxoid
+bacterin” (serovar 1 and 2) vaccine, C-vaccine, and
compare its efficacy to another widely used “toxoid
+bacterin” (serovar 1, 2, 3, 4, 5, 7) vaccine, I-vaccine.

Figure 1. Group mean mortality following Ap13 challenge. Coglapix clearly
reduces mortality compared to both positive controls and I-vaccine.

Material and methods

Seven weeks old pigs vaccinated and then boosted ten
weeks old, either with C-vaccine, I-vaccine, and nonvaccinated positive controls were challenged with
~107 CFU/pig of the Ap13 (Spain 2018) challenge
bacterium suspended in PBS by aerosol route, 13 weeks
old.
20 pigs each group, all DanBred, originating from the
same farm, and all free of: Ap, PRRSV, Mycoplasma
hyopneumoniae, atrophic rhinitis, swine dysentery,
Leptospira and Brucella.

Figure 2. Group mean LLS following Ap13 challenge. Coglapix clearly and significantly
reduces LLS compared to both positive controls and I-vaccine.

After one week of observation the surviving pigs were
euthanized and their lung and pleura lesions scored (LLS)
according to severity and extension, and group
means were compared. Pigs died during the trial were all
necropsied and cause of death diagnosed, and it did
not affect the evaluation of the trial results.

Conclusions and discussion

The C-vaccine confirmed its superior efficacy even
against the heterologous serovar 13 Ap strain, which
represented a prevalent strain of its geographic origin,
offering a broad range of protection provided by this
vaccine.

Results
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VACCINATION AGAINST ACTINOBACILLUS PLEUROPNEUMONIAE IN A SUBCLINICALLY AFFECTED FINISHING FARM
EXPERIENCING PORCINE RESPIRATORY DISEASE COMPLEX
Fenja Reimus1, Christina Söckler2, Vojislav Cvjetkovic2, Marina Lisgara3, Preben Mortensen4
1
Tierärzte Team Tiefenbach GmbH, Germany
2
Ceva Tiergesundheit GmbH, Germany
3
Ceva Hellas, Greece
4
Ceva-Libourne, France

Background and Objectives

Porcine pleuropneumonia caused by Actinobacillus pleuropneumoniae
(A.p.) is a highly contagious respiratory disease, characterized by rapid onset,
short course, high morbidity, and mortality, as well as subacute and subclinical
courses representing all levels of lesser signs until the unnoticed clinics,
depending on the strain and environmental conditions. However, any of the
clinical manifestations have a high risk of developing into chronicity. A.p. is a
primary pathogen in Porcine Respiratory Disease Complex (PRDC). The aim of
this study was to evaluate the reduction of A.p.-like lung lesions (Figure 1)
following A.p.-vaccination in a farm with a history of PRDC, but no previous
awareness of clinical A.p., i.e. subclinical A.p..

Figure 1.
Lung with dorsocaudal pleurisy.

Material and Methods

In April 2020 (T1) a 600-finishing farm reported severe respiratory distress and weight heterogeneity
despite antibiotic treatment. At the time of slaughter 22 lungs were scored according to the Ceva
Lung Program® (CLP) and three lungs were submitted for lab-analysis. Following ventilation check
and change of antibiotics the situation did not improve. In August 2020 the piglets were vaccinated
with a Porcine Reproductive and Respiratory Syndrome (PRRSV) modified-live vaccine. In October
2020 (T2) the lungs of two dead pigs (of 56 and 65 kg) were submitted for lab-analysis due to increase
in mortality leading to implementation of A.p.-vaccination (Coglapix®, Ceva Santé Animale) at end of
nursery. Six months later, in May 2021 (T3), a second CLP was performed on 23 lungs.

Results

CLP in April 2020 vs. May 2021 revealed dorsocaudal pleurisy prevalences of 50.00% vs. 13.04% (-74%,
p=0.051) and severity indexes of A.p.-like lung
lesions of 1.18 vs. 0.39 (-67%, p>0.05) (Figures 2 and
3). Lung pathogen findings were T1: PRRSV1 RNA, no
A.p., T2: no PRRSV, A.p. isolation, and T3: no PRRSV or
A.p.. An em-piric improvement in respiratory distress,
antibiotic use, and weight homogeneity was
experienced following A.p.-vaccination.

Discussion and Conclusion

This case report shows the complexity of the PRDC and
confirms presence A.p.-like lesions in a farm with no
awareness of this disease as an important part of the
severe respiratory distress at the farm, i.e. subclinical
A.p.. Coglapix® was offering a reduced lung
pathology induced by subclinical A.p.. Subacute A.p.
may play a role in perceived subclinical A.p..

Figure 2.
Frequency (%) of lungs with dorsocaudal pleurisy of unvaccinated pigs (Control) and pigs vaccinated with Coglapix®.
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Figure 3.
Severity indexes of A.p.-like lung lesions of unvaccinated
pigs (Control) and pigs vaccinated with Coglapix®.
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Bacterial diseases
THE EFFECT OF VACCINATION AGAINST ACTINOBACILLUS PLEUROPNEUMONIAE IN A
FINISHING FARM WITH BATCHES EXPERIENCING SUBCLINICAL PLEUROPNEUMONIA.
Authors: Line Diness1, Henrik Bech Pedersen1 Anna Haglund2, Marina Lisgara3, P. Mortensen4
preben.mortensen@ceva.com
1Ceva Animal Health A/S, Denmark.
2Farm and Animal Health Service, Sweden.
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Background and Objectives

Ap-like lesions, dorsocaudal pleurisy (DCP) are scored
with scores: 0, 2, 3, or 4. Score 1 value is dedicated to
cranial pleurisy and not relevant to Ap-like lesions (Fig
1). The rate or prevalence, DCP%, and the rate of
fulminant and severe lung lesions, >DCP2, were
calculated.

Porcine pleuropneumoniacaused by Actinobacillus
pleuropneumoniae (Ap) remains an important challenge
to swine production worldwide. It is a highly contagious
respiratory disease, characterized by rapid onset, short
course, high morbidity, and mortality, as well as
subacute and subclinical courses representing all levels
of lesser signs until the unnoticed clinics, depending on
the strain and environmental conditions. However, any
of the clinical manifestations have a high risk of
developing into chronicity.

Results

Mortality for V1+V2 vs C were 1.6% and 3.0%
(p<0.001). DCP% and >DCP2 for V1 vs C were 11.5 vs
30.0 (p=0.015), and 3.8 vs 17.3 (p=0.011), respectively
(Fig 2).

The aim of this study was to evaluate the benefits of Ap
vaccination during periods of no clinical signs
experienced in a farm with a history of high level of Aplike lung lesions at slaughter.

Figure 1 – An Ap induced pleuropneumonic lung evaluated at the time of
slaughter in CLP® with the score DCP = 4. Extensive DCP on right half,
disseminated focal DCP on left half.

Figure 2 – Comparative mortality rate in percent, prevalence of Ap-like lesions (DCP%), and
prevalence of sever Ap-like lesions (DCP>2) in groups of pigs vaccinated with Coglapix®
versus groups of pigs not vaccinated against Ap in an Ap endemic farm with no apparent
clinical signs, i.e. subclinical Ap. Substantial and highly significant improvements provided
by Coglapix vaccination even in a subclinical Ap endemic farm.

Material and methods

An Ap serovars 2, 6, 7 and 12 endemic, fully
segregated Swedish finisher farm, receiving 310pig batches every 2nd week was investigated.
They already
Ap-vaccinating
with
Coglapix®
(Ceva Animal Health) stopped vaccination for a
period of 3 months, then reinstituted Coglapix®.
Groups of pigs included were Ap vaccinated
Feb-Sept 2020 (V1); non-vaccinated batches with
no clinical signs Oct-Dec 2020 (C); Ap vaccinated
Jan-July 2021 (V2).

Conclusions and discussion

Substantial
and
significant
reductions
in prevalence and severity of Ap-like lesions
in subclinical Ap induced
pleuropneumoniae,
and mortality
was offered by Coglapix®
vaccination under subclinical Ap conditions in
this study. Correlation between Ap-like lesions
and
losses in
productivity
was
clearly
indicated. Subacute Ap may play a role in
perceived subclinical Ap, a topic highly relevant for
further and
more in-depth investigation.

Full data sets were achieved from 14 batches
= 4331 pigs in V1, 9 = 279 pigs in V2 and 6 batches
= 1859 pigs in C. Monitoring of mortality and
clinical signs 2-3 times daily. Lungs from 110 (C) and
78 (V1) pigs were randomly selected at the
slaughterhouse and scored by Ceva Lung Program®
(CLP®).
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CIRCULATION IN FRANCE OF PPV-1 STRAINS GENETICALLY
CLOSED TO PPV 27A STRAINS
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Background and Objectives

Results

Porcine parvovirus type 1 (PPV1) is one of the most important
pathogens in porcine reproductive disorders characterized by still
born, mummified, embryonic death and infertility (SMEDI),
irregular returns, and piglets born viraemic. PPV1 comprise
several field strains of variable virulence and are split into a
genotype 1 (GT1) and 2 (GT2). PPV1 GT2 was defined in 2006
consist of quite homogenous, extremely virulent strains, like
PPV1-HUN and -27a (Zimmerman and al., 2006). PPV1 GT1 is
a more heterogenous group, containing strains ranging from the
avirulent PPV1-NADL2 to the very high virulent PPV1KRESSE.

PPV1 27a cluster

Compared to the previous years, a tremendous increase of the
PPV1 detection has been observed since early 2021 in Labocea
diagnostic unit. Thus, the presence of PPV1 was confirmed by
PCR in 30% of sampled farms (submitted materials: mummified
fetuses mainly) (Table 1).
From 2009 to 2017
2021
(Mieli and al., 2019) (unpublished data)
Number of farms submitted
to PPV1 detection
Number of farms PPV1 PCR
positive
% PCR positive farms

356

161

17

48

4,8%

30%

Table 1: PPV1 diagnostic results through years in Labocea

In this context, the aim of this study was genetic characterization
of PPV1 strains circulating in France and allocate them to GT1 or
GT2.

Figure 2: PPV1 phylogenic tree based on VP2 using Neighbor-Joining
method. The robustness of the topology was checked by the Bootstrap
method with 1000 replicas. Bootstrap values below 75% are considered
not significant. The strains characterised in this study are represented by
● for Labocea strains and ● for Ceva Santé Animale strains

Material and Methods
Since October 2019, foetal tissues form herds experiencing
reproductive failure were investigated for PPV1 by PCR and
partial sequencing of the genome carried out at Labocea or CevaPhylaxia, for genetic characteristics and placement in
phylogenetic tree, allocating them to either GT1 or GT2
(workflow described in Figure 1). All herds turned out to perform
PPV vaccination of breeding stock. The reproductive disorders
were characterised by increased number of mummified foetuses,
infertility and/or abortions. A majority were mummies from
primiparous sows. Case material originated from sow herds
located in West, North and Southeast parts of France.

PPV1 was identified by PCR, isolated, and partial sequencing
allowed for a phylogenetic analysis from 11 herds.
Ten strains were allocated Conclusion
to GT2 and one to GT1.
This result confirms the presence of reproductive failure caused
by PPV1 field strains belonging to both GT1 and, mainly, GT2
strains in farms vaccinating against PPV in France.
Continuous monitoring on reproductive disorders and in-depth
sequence analysis of PPV strains isolated is necessary to follow
the possible expansion of the PPV1 GT2 field strains in French
territory and to follow the clinical consequences.

Samples preparation
DNA extraction
QIAmp DNA Mini Kit
Amplification/PCR
VetMax Porcine Parvovirus kit

References

VP2 sequencing
Phylogenetic analysis
Figure1: analysis workflow
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Assessment of different vaccination strategies
in piglets with a PRRSv inactivated vaccine
on clinical presentation of PRRSv during an
outbreak with a high virulence strain
Antonio Vela1, Laura Lafoz1, Ares Melgosa1, Inma Martín1
1Thinkinpig, Zaragoza , Spain

Background and objectives

Table 1. Results

High virulence PRRSv strains cause severe damage that may
remain persistent specially at nurseries. The aim of the study
was to evaluate the impact of suckling piglet vaccination with
a protocol including MLV and inactivated vaccines (INV) on
productive results at the nursery phase.

MORTALITY
INV GROUP

MLV-INV
GROUP

CONTROL

INV GROUP

MLV-INV
GROUP

2.402

2.163

2.451

1.979

2.007

2.247

Minimum

9,6

2,2

5,6

265

278

234

Maximum

32,0

13,2

12,1

372

346

370

Range

22,4

11,0

6,5

107

68

136

1st quartile

15,3

5,5

7,5

296

302

254

Median

18,9

6,4

8,2

309

315

290

3rd quartile

22,1

8,8

9,3

342

320

325

Mean

19,3

7,2

8,5

317

312

294

7

3

2

34

20

47

35%

45%

24%

11%

6%

16%

a

b

b

a

a

a

Number piglets

Material and methods

The field trial was performed in a Spanish 1.800 sow farm, producing
in weekly batches with a farrowing objective of around 80 farrowings
/ week and weaning at 28 days. Site 2 (nursery) is placed in a different
location, around 1 Km from Site 1 (reproductive nucleus). Site 3
(finishers) are also placed in different locations than site 1 and 2.
When the trial started the farm was in the middle of a very aggressive
PRRS outbreak with the highly virulent Rosalia strain. At that moment
only around 600 piglets were weaned per week. An initial single MLV
treatment was established in suckling piglets , but it was not offering
positive results.
As a low proportion of piglets were PRRS PCR positive at 10 days life (less
than 15%), it was decided to test 2 different vaccination treatments. Two
commercially available PRRS vaccines were used and compared with
a control groups with no vaccination. Each protocol was tested on 4
consecutive batches (around 2.400 piglets per treatment).
• INV group: ½ dose INV (1cc) at weaning (4 batches, ±2.400 piglets).

Standard deviation (n)
Variation index
Statistical differences

• MLV-INV group: ½ dose MLV (1cc) at 2 days life + ½ INV at weaning
(1cc) (4 batches, ±2.400 piglets).

ADG (g)

CONTROL

Statistics

between INV and MLV-INV group, but this probably reflects the
situation of this particular case. Results may be different in situations
with lower PRRS circulation in young piglets. More trials need to be
done to understand this situation.
It is important to note that none of the vaccination protocols
stopped PRRSv circulation during nursery phase, so it seems that
the established treatments diminished clinical signs but were
not able to avoid infection acquired from their mothers and the
environment. More specific analyses should be done to check if
infection was reduced in the vaccinated animals.
No significant differences between vaccinated and non-vaccinated
groups were observed in ADG. This could be because mortality in
the unvaccinated group was so high, that few severely affected
animals reached the end of their transition period.

• Control group: no vaccination (4 batches, ±2.400 piglets).
Mortality and Average Daily Gain (ADG) were assessed in all 3 groups
and PRRSv circulation was performed by PCR.

Results
The mean mortality rate for the 4 batches in the control
group was 19,3% and the mean ADG was 317 g/day. In the INV
group mortality was 7,2% and ADG 312 g/day, while in the MLVINV group mortality was 8,5% and ADG 294 g/day. Mortality
rate differences were statistically significant (p<0,05) between NV group
and the 2 vaccinated groups. In the vaccinated groups the highest
mortality observed in a batch was around 13% which greatly changes
from the highest mortality observed in a batch in the control group
(32%).
No statistically differences were found in mortality between INV and
MLV-INV groups and between ADG in all groups. PRRSv circulation was
detected in all 12 batches indistinctly.

References

1.Diaz et al. Comparison of different vaccination schedules for
sustaining the immune response against porcine reproductive and
respiratory syndrome virus. The Veterinary Journal Volume 197,
Issue 2, August 2013, Pages 438-444.

Discussion and conclusion

Some studies show that a INV can be very useful increasing immunity
and reducing clinical signs in adult animals previously vaccinated
with a MLV or with field virus contact1. A similar concept was
established in this case in piglets but using an out-label treatment
prescribed by the farm veterinarian, as the vaccine is not registered
for piglets. As PRRS circulation was already present in newborn
animals, but the number of positive piglets at 10 days life was low
(less than 15%), it was proposed to establish a group with a previous
MLV stimulation and compare it with a group that it was not.
In this trial mortality clearly diminished in both vaccination groups
in comparison with the control. No differences were observed
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Elimination of porcine reproductive and respiratory syndrome virus
infection using an inactivated vaccine in combination with a roll-over
method in a Hungarian large-scale pig herd
 ͳ, Zoltán Barnaͳǡ ͳǡJános ͳǡTamás MolnárʹǡÁdám Bálint͵ǡIstván Szabóʹǡ Mihály AlbertͶ

ͳǤǡTótkomlósǡ

Ǣʹ ǡǡ Ǣ͵  ǡǡ Ǣ
ͶǦǤǡǡ 

Case presentation

Introduction
Porcine reproductive and respiratory syndrome virus (PRRSV) causes severe economic losses
worldwide and only four countries in Europe are free from PRRSV. Complete depopulation-repopulation
is the safest and fastest, but also the most expensive method for eradicating PRRSV from a population.
Another possible way to eliminate an endemic PRRSV infection is to replace the infected breeding stock

by gilts reared isolated and protected from PRRSV on an infected farm. With this method it is possible to
HUNGARY

maintain continuous production on the farm. Eradication of PRRSV in swine herds began in Hungary in
2014 within the framework of a mandatory national programme. Its specifications were laid down in
Hungarian national legislation. A significant percentage (80–85%) of large-scale breeding herds in
Hungary are farrow-to-finish farms.
Poster demontrates the first successful elimination of PRRSV in a Hungarian large-scale pig farm by

Farm A with 1250 sows and 225 gilts located in Southern Hungary, where replacement
gilts were produced internally. The herd was free from brucellosis, leptospirosis, Aujeszky’s

using an inactivated vaccine and performing segregated rearing of the offspring.

disease and PRRSV.
The herd got infected with PRRSV in 2008.
The identified strain: European PRRSV 1 strain (close genetic relationship with the PRRSV
Lelystad reference strain in the ORF5 gene.)
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Exploratory field study on the effects of sow vaccination
against PRRSv using combined protocols on piglet
viraemia at weaning
C. Agüero1, S. Mesonero-Escuredo2, D. Espigares2, L. Garza2
1UVESA Valladolid, Spain; 2Ceva Salud Animal, Spain

Introduction

Porcine reproductive and respiratory syndrome virus
(PRRSv) is one of the most economically important
pathogens in the swine industry worldwide. Vaccination
protocols against PRRSv based on the combination of
modified live (MLV) and killed (KV) vaccines in sows are used
to maintain the PRRS immunity and stability within herds.
However, information on the effect of those combined
protocols on piglet’s viraemia is limited.

Blood samples (n=3)

This study aimed to describe the efficacy of a mixed
vaccination program consisting of the combination of
MLV and KV vaccines in sows for controlling PRRSV.

Material and methods

This study was carried out in a PRRS instable two-site farm
with 2.800 sows, experiencing a PRRSv outbreak with weekly
management.

Tongue
samples

Pool 1

Pool 2

Pool 3

Pool 4

Pool 5

Pool 6

Sampling 1 Ct

Positive
32

Positive
27

Positive
31

Positive
24

Positive
29

Positive
28

Sampling 2 Ct

Negative
-

Negative
-

Negative Negative
-

Positive
25

Positive
20

Sampling 3 Ct

Negative
-

Negative
-

Negative Negative Negative Negative
-

Sampling 4 Ct

Negative
-

Negative
-

Negative Negative Negative Negative
-

Sampling 5 Ct

Negative
-

Negative
-

Negative Negative Negative Negative
1/6
(multiparous)
-

Sampling 6 Ct

Negative
-

Negative
-

Negative Negative Negative Negative
-

Negative
-

Sampling 7 Ct

Negative
-

Negative
-

Negative Negative Negative Negative
-

Negative
-

Sampling 8 Ct

Negative
-

Negative
-

Negative Negative Negative Negative
-

Negative
-

Sampling 9 Ct

Negative
-

Negative
-

Negative Negative Negative Negative
-

Negative
-

Figure 1. RT-PCR results to PRRSv obtained in blood and tongue
samples during this trial.

Initially, whole herd was vaccinated twice with MLV and four
weeks later, with KV (Progressis®, Ceva). Afterwards, sows
were vaccinated with KV at 4 weeks pre-farrowing (wpf).

1,000

Study monitoring (Figure 1):
• Blood samples (BS) from 30 piglets at weaning were taken
every 6 weeks (n=210).
• Tongue samples were also collected weekly, differentiating
samples from multiparous and primiparous sows.

0,900
0,800
0,700
0,600

These samples were tested using 5 samples/pool by PRRSV
RT-PCR (LSI VetMax PRRSV EU/NA, Thermo Fisher Scientific).

0,500

To evaluate maternal derived immunity, serology using
ELISA PRRS (IDEXX) was also performed in piglet’s samples
at weaning.

0,300

0,400

0,200
0,100
0,000

Results

S2

S3

S4

S5

S6

S7

S8

S9

S2-S9: Sampling 2 to 9. S1 was not analyzed.

A total of 270 piglets were sampled and tested to follow
this trial during nine samplings.

Figure 2. ELISA results in DO values in different samplings during
this study.

First batch of PRRS negative piglets at weaning coincided with
the first batch of piglets from vaccinated sows with KV vaccine
in cycle (Figure 1).

Discussion and conclusion
A combination of different control strategies, including
biosecurity, monitoring and the use of vaccines, is been
used to minimize the economic impact of PRRS on swine
production. Obtained results in this study indicated that
vaccination schedule based on the combination of
MLV and KV vaccines could be a useful strategy for
PRRS stabilization on a commercial swine farm and for
increasing the immunity of new-born piglets against
this pathogen during first weeks of life.

All piglets at weaning from subsequent six batches sampled
were PCR negative to PRRS, confirming PRRSV stability in this
farm (Figure 1).
Only 1 out of 30 tongue samplings resulted positive to PRRS
with Ct 29 coming from multiparous sows.
ELISA values obtained with IDEXX kit in different blood samples
at weaning is shown in Figure 2.
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COMPARATIVE ANALYSIS OF ANTIMICROBIAL RESISTANCE IN GUT
PATHOGENIC ESCHERICHIA COLI FIELD STRAINS FROM SWINE
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INTRODUCTION

METHODS
Sample
Collection

Gut pathogenic Escherichia coli, enterotoxigenic and Shiga toxinproducing E. coli (ETEC and STEC), often cause neonatal and postweaning diarrhoea in pigs respectively. Furthermore, STEC can
cause oedema disease, leading to significant losses in the pig
industry. The main way of treating these infections to date is the
use of antibiotics. However, historic misuse of antibiotics has
contributed to the emergence and spread of antimicrobial
resistance (AMR). In this study, we tested the 83 ETEC & STEC
strains collected on farms with oedema disease from 3 geographic
locations for their susceptibility to 17 different antimicrobials.

E.coli
Isolation

Multiplex
PCR

Antibiotic
Sensitivity

Samples are collected using a rectal swab on pigs between 4-7
weeks old. Plating on differential agars allows for single, pure
colonies to be isolated. These are tested for 6 ETEC & STEC
virulence genes using a multiplex PCR, while their antibiogram are
checked using the double-disk diffusion method.

RESULTS

Of the 83 field isolates, 34 were single-virulent for Stx2e,
1 for LT, and 14 for ST, while 27 strains were multivirulent for ST-Stx2e, 5 for LT-ST, and 2 for LT-ST-Stx2e.
Of these strains, 11 were positive for F4 (FaeG), none of
which were also Stx2e-positive, and 37 for F18 (FedF).

Overall, strains were most resistant to amoxicillin (69%), cefalexin (45%),
doxycycline (43%), tetracycline (43%), and sulpha-trimethoprim (40%), with
67% of the isolates being multidrug-resistant. Strains collected from both
Belgium (3.6) and the Netherlands (3.5) showed resistance to a significantly
higher number of antibiotics than isolates from the Czech Republic (1.3)
(p<0.05). Furthermore, strains from the Netherlands (37) showed resistance
to 13 of the 17 tested antimicrobial agents, while strains from Belgium (21)
and the Czech Republic (25) were only resistant against 8 and 5 antibiotics.

CONCLUSIONS
ETEC and STEC strains exhibited resistance to older classes of antibiotics frequently used in mass-medication of pigs such as penicillins,
tetracyclines, sulphonamides, and 1st generation cephalosporins. Importantly, resistance was absent against critical antibiotics, either
restricted or voluntarily banned in most European countries, like fluoroquinolones and 3rd and 4th generation cephalosporins. The data
also showed a significant regional difference in the multidrug resistance profile of the strains, both in the number of antibiotics detected,
as well as average resistances per strain.

72
70

Ă back to content

COMPARATIVE ANALYSIS OF STX2E SECRETION IN SHIGA TOXINPRODUCING ESCHERICHIA COLI (STEC) FIELD STRAINS FROM SWINE
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INTRODUCTION

METHODS

Shiga toxin-producing Escherichia coli (STEC) often causes postweaning diarrhoea and oedema disease in pigs, leading to
significant losses in the pig industry. Previous research showed
that Stx2e secretion varies between different STEC, which likely
plays a role in their pathogenesis and potentially in the severity
of clinical manifestation. These studies however only looked at
relative amounts of released toxin and did not take into
consideration the presence of other virulence factors.
Therefore, the aim of this study was to characterize STEC field
isolates recently collected on farms with oedema disease and
quantitatively compare their Stx2e secretion.

Sample
Collection

E.coli
Isolation

Multiplex
PCR

STEC
Culturing

Anti-Stx2e
ELISA

Samples are collected using rectal swabs on pigs between 4-7
weeks old. Plating on differential agars allows for single, pure
colonies to be isolated. These are tested for 6 ETEC & STEC
virulence genes using a multiplex PCR. STEC-positive strains
are cultured overnight in broth medium, after which the Stx2e
in the supernatants is quantified using a sandwich-ELISA and
recombinant Stx2e.

RESULTS

In total, 88 E. coli field strains were isolated, 68 of
which were identified as STEC; 39 were singlevirulent for Stx2e, while 20 were STb+Stx2e, and 2
were LT+STb+Stx2e+. Of these, 18, 14, and 2
were F18-positive, respectively.

The secreted Stx2e concentrations ranged from 62 to 7152 CD50/mL in a nonnormal distributed way (p<0.001). The isolates were divided into three
categories: undetectable-to-low secretors (33), moderate secretors (25), and high
secretors (10). These are defined by the lower (400, red) and higher (4000, green)
limits. No significant difference in Stx2e secretion was observed between either
F18-positive and -negative strains, or single- and multi-virulent isolates.
Furthermore, no significant differences could be found in the number of strains
for every secretion category based on their virulence status.

CONCLUSIONS
Stx2e secretion varied greatly between STEC field strains with up to 100-fold differences. Strains could be divided into three categories,
However, no significant differences were observed based on F18-status, and a similar amount of strains per secretion category were
found for single- and multi-virulence factor-containing strains. Further research is warranted to understand the nature of this variation
in Stx2e between strains.
References:
Skinner, C., Patfield, S., Hernlem, B. J. & He, X. New Stx2e Monoclonal Antibodies for Immunological Detection and Distinction of Stx2 Subtypes. PLoS One 10, e0132419 (2015).
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Effect of the vaccination against shiga toxin
2e E.coli in a piglet producing farm with history
of oedema disease - Retrospective analysis
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Background and objectives

Fig. 1: Mortality and total losses (sum of mortality +
nonstandard piglets) before and after implementation of
vaccination against OD.

Oedema disease (OD) is one of the major diseases
in pigs during nursery causing significant losses on
affected farms. The goal of this study was to assess
retrospective efficacy of vaccine- Ecoporc Shiga®
(Ceva Santé Animale, France) on mortality on a farm
experiencing outbreaks of OD.

Material and methods
The study was carried out on a farm of 1100 sows
practicing one-week batch management system
with confirmed history of OD. Retrospective data on
% of overall mortality and non- standard piglets in
the nursery were collected for period of 23 weeks
before and 29 weeks after implementation of
vaccination against OD at 4 DOA of piglets. Mortality
was expressed as the mean % of all dead piglets
during nursery period per weaned piglets on
weekly basis without regard to the reason of death.
The assumption was made, that if the vaccination
against OD had an effect on mortality due to OD,
then the parameter would be reduced significantly
in comparison of two periods.

Results
During routine diagnostic and 3 outbreaks of OD
at farm in period before the vaccination, 16 E.coli
strains were characterized by PCR as stx2e+. The
mean overall mortality in nursery of 3.37 ±1.32%
prior to vaccination was significantly reduced to 1.44
±0.21% after vaccination (p<0.0001). Overall losses
expressed as sum of mortality + nonstandard piglets
were as well reduced significantly (p<0.0001).

Fig. 2: The mean overall mortality in nursery prior to
vaccination (23 weeks) and after vaccination (29 weeks)
(p < 0.0001).

Discussion and conclusion
The negative role of OD on farm was confirmed
by benefit of vaccination of piglets in significant
reduction of overall mortality and total losses
comparing to period before and after its
implementation. Limitation of the presented study
is the fact, that the results were obtained on different
groups of pigs (time periods), and consequently
rearing conditions may differ.
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Introduction:

Results:

Enterotoxigenic and Shigatoxigenic Escherichia coli (E.
coli) (ETEC, STEC) are a major cause of illness and death
in weaned pigs.

In general, 71 piglets were detected as ETEC negative
and 123 as ETEC/STEC positive. From those, 9 and 12 pig
were positive to F18 and F4 fimbriae, respectively. Toxins
Stx2e and Sta&Stb were detected in 18 and 41 pig,
respectively.
During nursery period, the ADG was mainly affected in
those pigs positive to F18 and Stx2e, but differences were
only numerical (p>0.05) (Figure 1).

This study aimed to evaluate the impact of different
ETEC/STEC strains colonization on growth rate of pigs on
a positive farm.

0,330

Materials and Methods:

0,320
0,310
0,300

ADG (kg/d)

• Nursery-fattening commercial farm positive to E.coli.

• 200 healthy piglets selected at weaning
(28 days of age; study day 0).

0,290
0,280
0,270
0,260
0,250

• Piglets were individually weighed on days 0, 35 (end of
nursery) and 130 (end of fattening).

0,240

ETEC

F18

Positive

• Fecal sampling on study day 21 for isolation and typing of
potential pathogenic E. coli (Image 1).

F4

Stx2e

sta&stb

Negative

Figure 1. ADG during nursery period of pigs detected
positives and negatives to different fimbriae and toxins.

• A multiplex PCR was performed to detect genes for F18
and F4 fimbriae, and different toxins (Stx2e, Sta and Stb).

During nursery&fattening period, the ADG was mainly
affected (p<0.05) in pigs positive to F4 and Sta&Stb
(Figure 2).

• The ADG was calculated in each phase by groups of pigs
with the presence of each type of virulence factor and
compare with negative pigs to ETEC/STEC strains by the
non-parametric Wilcoxon-Mann-Whitney test.

0,720

p=0.04

p=0.02

p=0.02

0,700
0,680

ADG (kg/d)

0,660
0,640
0,620
0,600
0,580

Image 1. Fecal sampling.

ETEC

F18

Positive

No serious clinical signs of diarrhea and no signs of Edema
disease were observed during the experimental period.

F4

Stx2e

Figure 2. ADG during nursery&fattening period of pigs
detected positives and negatives to different fimbriae
and toxins.

Conclusions:
Based on the present results, the infection with ETEC/STEC E.coli 2-3 weeks after weaning negatively
affected growth rate in the nursery and fattening periods, compared to negative ones.
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Subacute edema disease : analysis of "Shigatoxin"
status in suspected french farms
Brilland S., Jardin A., Leneveu P., Capdevielle N.
Ceva Santé Animale, 10 avenue de la Ballastière, 33501 Libourne Cedex, France

Background and objectives
Edema disease (ED), one of the major diseases in nursery
pigs, is caused by Shigatoxin- Stx2e, produced by STEC
(Shigatoxin producing Escherichia coli). Characteristic as
an acute pathology, STEC colonization might be linked
with negative effect on zootechnical performance as
well1. Leneveu et al., in 2019 showed the suitability of the
implementation of PCR specific for Stx2e on boot swab
to identify the STEC status of the farms. Our study aimed
to assess status of selected farms to evaluate potential
colonization by STEC.

50
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Number of batches

Material and methods

≥9 woa

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

% positive batches

• Diagnostic kit “PediStec” offered by Ceva include 6 boot Figure 1 - Distribution of sampled batches according to the age of
the piglets (in weeks)
swabs used to collect faeces from the floor in suspected
farms (low growth performance and clinical signs or
The 78 positive batches have an average of 2 positive
suspicious mortalities):
- 3 boot swabs per age groups (3 random pens/1 boot pens and 61% of the positive farms (31/51) have at least 3
positive pens (Figure 2).
swab per pen)
- between 4 and 12 weeks of age (woa) (at least one
30%
week after weaning)
• A qPCR targeting the Stx2e gene was directly performed
25%
from submitted samples (quantification threshold 3.10
^
3 CFU / g) at Labofarm (Loudéac, France).
20%
Farm or batch were considered as a positive one, if at least
one sample was positive.
15%

Results

Population studied
• 375 analyzes have been carried out in 74 farms (since the
end of 2018, each farm was included in analysis only once
per year)
• 63% of the samples are coming from farms located in
Brittany, the main French region producing pigs

10%
5%
0%

1 pen

2 pens

3 pens

4 pens

5 pens

6 pens

Figure 2 - Distribution of the 51 positive farms according to their
number of positive pens

• between 1 and 6 boot swabs (average = 5) were collected
The average value of the positive batches is 5.2 Log10
from 1 to 6 age groups or batches (average 1.7)
• 75% of the samples come from piglets between 5 and CFU/g/batch.
9 weeks of age (woa)
• A total of 129 different batches were investigated Discussion and Conclusion
(average per farm: 1.7)
When subacute ED can be suspected, the results of this
survey show that the carrying of STECs is common in
Global results
• the global positivity rate of qPCR Stx2e on boot swabs France (69%). This positivity rate is significantly higher
is 45%
than that described by Leneveu et al. in 20192 (46.4%),
• 69% of the investigated farms (51/74) were positive, which is logical because the farms studied at the time
60% of batches and half of farms had 1 batch positive was non-suspected of ED. The estimated bacterial load is
• the percentage of batch positivity increases with the also higher here: average of 5.2 against 4.46 Log10 CFU/g/
age of the piglets (54% for group 4-5-6 woa and 71%
batch.
for group ≥9 woa; chi-square test ; p= 0.03) (Figure 1)
These results support the interest in considering ED in a
subacute form in the differential diagnosis in farms where
performances or loss rate are unsatisfactory.

References

1. Autret et al. 2017. Vaccination Ecoporc Shiga® et améliorations des performances. Congrès annuel de l’AFMVP, 235-236.
2. Leneveu et al., 2019 Investigation de la maladie d’oedème subaiguë du porc en France, étude dans 41 élevages - Analyse du statut
“Shigatoxine” en lien avec les performances et les caractéristiques d’élevage. Journées Rech.Porcine, 51, 265-27 .
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Subacute edema disease : positive effect of
the vaccination against Shigatoxin Stx2e on
performances
Brilland S.4, Daniel L.1, Descamps D.1, Demoitié C.2, Morin J.3,
Capdevielle N.4, Jardin A.4
1Vet’Sphère, ZI de Tirpen, 56140 Malestroit, France
2Hyovet, Zone artisanale Landes de, Rue de Penthièvre, 22640 Plestan, France
3Selas Vétérinaire du Gouessant, 3 Rue de la Jeannaie Maroué, 22400 Lamballe, France
4Ceva Santé Animale, 10 avenue de la Ballastière, 33500 Libourne, France

Background and objectives

Table 2 – Evolution of performances on selected farms.

Edema disease (ED), one of the major diseases in pigs during
nursery, is caused by Shigatoxin- Stx2e, produced by STEC
(Shiga Toxin producing Escherichia coli). Mainly described as
an acute pathology, STEC colonization might be linked with
negative effect on zootechnical performance. The objective
of this study was to evaluate the evolution of zootechnical
performance on farms affected by a subacute form and
having implemented vaccination.

Material and methods
• 4 farms confirmed as being positive for presence of Stx2e
STEC (by cultivation, typisation and qPCR)
• Ecoporc Shiga® vaccination was implemented and piglets
were vaccinated between 4 and 7 days of life
• Performance parameters (ADG – average daily gain as
well % of mortality) in periods before and after (minimum
4 batches – min 300 piglets per batch) implementation of
vaccination was compared.

Farm A

Farm B

Farm C

Farm D*

5/5

5/5

7/9

4/4

2.7

3

2.9

1.3

DIFFERENCE

0.7
-2
points

0.6
-2.4
points

1.6
+0.3
point

ADG (mean before) (g)

700

711

+13 g

N batches
(before/after)
% mortality in PW
before
% mortality in PW after

ADG (mean after) (g)

703

750

DIFFERENCE
Evolution of weight at
slaughterhouse

+3 g

+39 g

2.8
-0.1
point
423
(PW)
474
(PW)
+51 g

+0.4 kg

+4.0 kg

/

+0.2 kg

/

2 days
less (149
à 147)

Length weaningslaughterhouse

Issues related on
the farm

Diagnostic
(qPCR Stx2e)
3/3 : + at 6 woa
A (230 sows Lack of growth in
0/3 : + at 9 woad
ATB free from 28
post-weaning (PW)
doa)
in
Mortality rate over Necropsies
the objectives (3% favor + O141K85
B (250 sows revealed (F18 +
ATB free from birth) in PW) Stx2e positive)
Lack of growth.
Lack of growth in
3/3 : + at 8 woa
PW + mortality rate
C (220 sows 1/3 : + at 9 woa
Label Production) in fattening over
the objectives
D (190 sows Lack of growth in 1/3 : + at 5 woa
ATB free from 28
PW
2/3 : + at 8 woa
doa)

Results
• In farms A,B,D growth performances between weaning
and slaughtering improved (ADG increased respectively
by 3g, 39g (p<0.05) and 13g). In farm C, the ADG in postweaning significantly increased by 51 grams.
• In farms A,B the implementation of the vaccine resulted
into a significant decrease of mortality in post-weaning
period (respectively of 2 and 2.4 points) raising less than
1% ; in farms C,D, it remains stable.

774

*Farm D is distinctive because mortality rate increased ( but on ¾ on
batches vaccinated, a stop of vaccination against Lawsonia intracellularis
was carried out by the breeder, which may explain these results)

Table 1 – Description of the selected farms (7 batches management – weaning
at 28 day of age (doa)).

Farm

2 days
Stable
(160
159 days less
à 158)

761

Before vaccination (5 batches) :
Mean mortality in PW : 3,0%
Mean ADG : 711 g

With Ecoporc Shiga ®(5 batches) :
Mean mortality in PW : 0,6 %
Mean ADG : 750 g
6,0%

770
760

5,0%

750
740

4,0%

730
3,0%

720
710

2,0%

700
690

1,0%

680
670

0,0%

Figure 1 – Graph showing the evolution of performances after implementation of
vaccination on farm B

Discussion and Conclusion
Results of this study confirmed outcomes of previous works
(Autret et al. 2017. et Leneveu et al., 2019) and offering
interesting prospects in improving the performance of farms
implementing Ecoporc Shiga® vaccination where subacute
edema disease is suspected (frequency estimated at nearly
70% - Brilland et al. 2021). Further studies are needed in
order to confirm the positive effect of vaccination in STEC
positive farms.
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3. Brilland et al., 2021. Maladie de l’œdème subaiguë : analyse du statut «Shigatoxine» dans les élevages français suspects. Congrès annuel de l’AFMVP
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BACTERIOLOGICAL AND VIROLOGICAL EXAMINATION OF
FAECAL SAMPLES COLLECTED FROM SUCKLING PIGLETS
AFFECTED BY DIARRHOEA IN GERMANY DURING 2019-2020
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Background and Objectives

Neonatal diarrhoea (ND) is one of the most important disorders in swine worldwide, leading to
high economic losses, antibiotic therapy and risk of antibiotic resistance development. The aim of
present work is to show a recent overview of most frequent agents identified in suckling piglets
affected by ND.

Material and Methods

Between 2019-2020, 97 German farms either sent in pooled faeces (≥ 2 pools) or faecal swabs (≥ 2)
from suckling piglets affected by ND. Samples were cultivated for 24 hours on Columbia Blood,
Gassner (Escherichia coli; E. coli), and Schaedler (Clostridium perfringens; C. perfringens) agar. E. coli
– and C. perfringens Type A/ C typing was carried out using multiplex Polymerase Chain Reactions
(PCR). C. perfringens isolates were analysed for their respective toxin production (α-toxin and β2toxin) via immunoblot. Presence of Rota Virus (RV) A was examined by a previously described
real-time PCR (qPCR) and RVC by an in-house qPCR.

Results

In total, all farms were positive for at least one type of E. coli, out of which 29.6% were haemolytic
and 70.4 % non-haemolytic isolates (Fig. 1). We detected 55 isolates of different E. coli pathotypes,
such as Enterotoxigenic E. coli (ETEC; 47.3%), Necrotoxic E. coli (NTEC; 30.9%) and Enteropathogenic E. coli (EPEC; 21.8%), as shown in Fig. 2. Only C. perfringens Type A was found in 83 farms. Most
isolates were shown to be toxicogenic in vitro (71.1%), with higher detection rates for β2-toxin
(66.2%) than for α-toxin (33.8%) (Fig. 3) and 21.7% producing both toxins. Rotavirus A isolates
were more frequent than RV C isolates (65.0% vs. 35.0%).
E.coli

E.coli

C. perfringens Type A

21,8 %

29,6 %

33,8 %

47,3 %
70,4 %

non-haemolytic
(n=40)
non-haemolytic
(n=40)

haemolytic
haemolytic
(n=95)(n=95)

Figure 1
Dsitribution of non-haemolytic and
haemolytic E. coli positive farms

66,2 %

30,9 %

ETEC (n=26)
ETEC (n=26) NTEC
NTEC (n=17)
(n=17)

EPEC
EPEC (n=12)

(n=12)

Figure 2
Percentages of identified different E. coli
pathotypes

Discussion and Conclusion

β2-toxin
(n=51)
β2-toxin
(n=51)

α-toxin
(n=26)(n=26)
α-toxin

Figure 3
Percentage of C. perfringens Type A
isolates producing α-toxin and β2-toxin
respectively

Within the frames of our work, we could confirm that the importance of C. perfringens Type C is
no longer relevant, nevertheless the pathogen might reappear in case of vaccination cessation.
However, most of C. perfringens Type A isolates produced toxin, in particular β2-toxin which was
found twice as frequently as α-toxin in vitro. Furthermore, we could observe a clear rise in RV A/
C positive farms.
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Evaluation of the efficacy of a Clostridium
perfringens type A/C toxoid vaccine for pigs
under laboratory and field conditions
Sven Springer, Regine Fricke, Olaf Bastert, Jacqueline Finzel, Thomas Lindner,
Tobias Theuß, Volker Florian and Daniel Sperling
Ceva Sante Animale, Libourne, France. Contact: daniel.sperling@ceva.com

Introduction

(p<0.05) and in serum of the piglets compared to basic
vaccination.
Vaccination under field conditions led to an increase of
antibodies against alpha and beta2 toxins in the serum
and colostrum of the gilts and resulted in a significant
(p<0.05) reduction of the incidence of diarrhea: total
38.7% of piglets (84/217) from vaccinated gilts with
diarrhea vs. 62.6% piglets (161/257) from control gilts.

The objective of the present trials was to test the efficacy
of Clostridium perfringens type A (CpA) component
of a licensed Clostridium perfringens type A/C toxoid
vaccine under laboratory and field conditions.

Material and methods
In a laboratory trial, 30 gilts were randomly assigned
to vaccine and control group. In vaccine group- gilts
were vaccinated twice (Enteroporc AC, Ceva Santé
Animale) at an interval of 3 weeks during the last third of
gestation. Piglets (2 days of age) were challenged intraabdominally with an alpha and beta2 toxin containing
supernatant of a heterologous CpA strain. As follow
up laboratory study, 12 basic immunized animals
received a booster vaccination at two weeks before
2nd farrowing. In a field trial, piglets of 16 vaccinated
and 18 control gilts were followed until 26 days of age.

Pic. 1: Clinical symptoms and diarrhea caused by C. perfringens
type A

Results
The vaccination elicited antibodies against both toxins,
which were transferred to the offspring by colostrum.
Piglets from vaccine group were significantly protected
(p<0.05) from clinical signs and mortality after a
challenge. None of the piglets from vaccinated gilts
showed serious clinical symptoms, died or had to be
euthanized vs. control: 11/20 piglets died or had to
be euthanized. A 3rd vaccination at 2 weeks before 2nd
farrowing further increased antibodies in colostrum

Conclusions
The efficacy of the vaccine was demonstrated by the
toxin administration model in a challenge trial as well
as under field conditions.

Fig. 1: Significant reduction of diarrhea rate in vaccinated piglets compared with control
(* p < 0.05, Fisher exact test, SPPS 15.0 for windows)
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Identification of Neonatal diarrhea causing agentes in
Portuguese swine farms between 2020 and 2021.
T. Nunes1, F. Costa1, D. Sperling2
1CEVA Saúde Animal, Lda – (Algés) Portugal; 2CEVA – Libourne (France)

Background and objectives

ETEC virulence factors frequency (%)

Neonatal diarrhea (ND) remains a challenge for swine
farms all around the world, being caused both by bacteria
and virus, sometimes in coinfection. Our goal was to
identify the pathogenic agents present in ND clinical cases
in Portuguese swine farms, thus contributing to a better
understanding of its relative clinical importance.

F4 + toxines

9%

F5 + toxines

72%

F6 + toxines

9%

F5 + F41 + toxines

Material and methods

6%

F4 + F5 + toxines

Between January 1st of 2020 and November 1st of 2021,
35 farms with ND problems submitted 60 feces samples
to diagnostic labs with the support of our team. All farms
were vaccinating the sows with commercial vacines against
Escherichia coli and Clostridium perfringens type C.
All samples were tested for E. coli virulence factors (isolation
plus PCR-testing), whilst only 56 samples were tested for
C. perfringens (isolation plus PCR-testing), 45 were PCRtested for rotavirus A (RtVA) and 8 were PCR-tested for
rotavirus C (RtVC).

3%
0%

20%

40%

60%

80%

100%

Figure 2. Frequency of the different combinations of virulence factors in the ETEC isolates.

C. perfringens was isolated from 84% of the tested
samples: 35 isolates (74%) were classified as type A whilst
the remaining 12 isolates (26%) were classified as nonpathogenic. All the CpA isolates codified both alfa and
beta-2 toxin. RtVA was present in 40% of the tested samples
and RtVC was present in 25% (although, due to the low
number of tested samples for RtVC, this only corresponds
to a single farm).

Results

From the 35 farms with clinical cases of ND, 54% were
simultanously positive for 2 or more pathogenic agents.

Pathogen frequency (%)
100%
90%
74%

80%
70%
60%

54%

50%

40%

40%

25%

30%
20%
10%

0%

0%

ETEC

CpA

CpC

RtVA

RtVC

Figure 3. Frequency of the different pathogens in the analysed samples: ETEC, Clostridium
perfringens type A (CpA) and type C (CpC), Rotavírus type A (RtVA) and type C (RtVC).
Figure 1. Number of ND associated agents found in each farm.

Discussion and conclusion

These results show that neonatal diarrhea in Portuguese
farms is mostly caused by coinfections of different
pathogenic agents. Among these, F5 E. coli and C.
perfringens type A (with beta-2 toxin) seem to have a
predominant presence, followed by RtVA.
C. perfringens type C seems to be of minor relevance in
the current clinical cases, whilst C. perfringens type A (with
beta-2 toxin) appears to be a relevant agent nowadays.
More studies must be conducted to better understand the
real presence of RtVC.

E. coli was the most commonly identified agent, beeing
present in 98% of the samples. However, only 54% of the
isolates were classified as enterotoxinogenic E. coli (ETEC)
by codifying simultaneosly fimbriae (F4, F5, F6 or F41) and
toxins (STa, STb, LT and/or EAST 1).
The most common strains were F5-isolates (72% of the
ETEC isolates), followed by F4 and F6-isolates (9% of each).
Only two of the identified strains codified more than one
fimbria: F5+F41 (6% of the ETEC isolates) and F4+F5 (3%).
References
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Neonatal diarrhoea - occurrence
of viral and bacteriological pathogens
Astrid Ullerich1, Karen Dohmann1, Katrin Strutzberg-Minder1,
Ina Zerbin1, Daniel Sperling2, Friederike Schmelz2
1IVD

Innovative Veterinary Diagnostics (IVD GmbH), Germany
Santé Animale, Corporate, France

2Ceva

Introduction

F i gu r e 2 . Number of farms with evidence of the
different pathogens (n=79)

Neonatal diarrhoea causes high losses in piglet
rearing. The most common pathogens known are
Escherichia coli (E. coli) and Clostridium perfringens
(C. perfringens) as well as rota- and coronaviruses.
In this study we evaluated which diarrheal pathogens
could be detected in one farm at the same time using
samples from a monitoring program in different
European countries in 2020.

F i gu r e 1 . Number of farms examined for suckling
piglet diarrhea in 2020 by country (n=79)
All 4 pathogens were found in 25.3% (n=20) of the
farms simultaneously.
The combination of 3 different pathogens occurred in
39.2% of the farms. Among these the combination of
E. coli with Rotavirus and CPA with β2 toxin occured in
most (n=19/ 24.1%) of these farms. The combination
with E. coli, CPA and C. difficile occured significantly
less often (n=8).
E. coli as the most frequently found pathogen
occurred mainly in combination with CPA with β2 toxin
gene (64.6%) or rotaviruses (64.6 %).
Only in 4 farms (5,1%) only one or none pathogen
could be detected (figure 3).

Material and methods

In 79 European farms fecal or ileum samples were
tested for diarrheal pathogens by bacteriological culture
and by PCR (Rotavirus group A and C, Porcine Epidemic
Diarrhoea Virus (PEDV), Transmissible Gastroenteritis
Virus (TGEV)). The isolated E. coli and C. perfringens
strains were typed molecular biologically in order to
determine the occurrence of virulence factor genes.
Most of the farms were located in Germany (n=52),
followed by Poland (n=12) and Denmark (n=9), The
Netherlands (n=3), UK (n=2) and Austria (n=1)
(figure 1).

F i gu r e 3 . Percentage of farms harboring different
pathogens simultanously (n=79)

Results

The most frequently found pathogens on the farms
were E. coli (96.2%), C. perfringens type A (CPA)
(87.3%), Rotavirus (74.7%) and Clostridioides difficile
(C. difficile) (46.8%). PEDV was detected in 2 farms
only, TGEV in none.
Based on the presence of virulence factor gene
patterns the E. coli isolates were classified into virulent
or potentially virulent strains. Virulent or potentially
virulent E. coli isolates were found in 78.9% (n=60) of
the farms, CPA with β2 toxin gene in 81.0% (n=64)
(figure2).
C. perfringens isolates type C were not found at all.

Discussion and Conclusion

This study shows that neonatal diarrhoea in pigs rarely
has a monocausal etiology.
E. coli strains with virulence factor genes are
implicated in most suckling piglet diarrhea.
In addition to prophylactic measures, targeted
diagnostics including typing of isolates and the
determination of antimicrobial resistence are a
prerequisite for effective therapeutical measures.
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N e o n a t a l d i a r r h oe a results from a monitoring program
Astrid Ullerich1, Karen Dohmann1, Katrin Strutzberg-Minder1,
Ina Zerbin1, Daniel Sperling2, Friederike Schmelz3
1IVD

Innovative Veterinary Diagnostics (IVD GmbH), Germany
Santé Animale, France, 3Ceva Santé Animale, Germany
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Introduction

F i gu r e 2 . Number of isolated bacteria strains
(n total=710) by country,

Neonatal diarrhoea in swine causes morbidity and
mortality.
Most common pathogens are bacteriological
pathogens like Escherichia coli (E. coli) and Clostridium
perfringens (C. perfringens). This study evaluated the
occurrence of bacteriological pathogens in piglets
suffering from neonatal diarrhoea from various
European countries during 2020.

F i gu r e 1 . Number of farms examined for suckling
piglet diarrhea in 2020 by country (n=116)

Results

A total of 710 isolates were found, among them E. coli
(48.6%) was the most frequently found, followed by C.
perfringens (33.9%) and Clostridioides difficile (15.9%).
In the semiquantitative examination, Clostridioides
difficile was mostly detected with minor (53.1 %), C.
perfringens with moderate to high content (96.7 %)
(Figure 2).
Of these a total of 276 E. coli and 117 C. perfringens
isolates were confirmed to differ from one another
with regard to their virulence-associated factors resp.
toxin gene patterns within a single farm.
Only 19.9% (n=55) of these E. coli isolates could be
assigned to one of the known pathotypes (EDEC, EPEC,
ETEC, NTEC), another 104 (37.7%) carried genes for
fimbriae and adhesins as well as for toxins, and
therefore may be considered potentially virulent
(Figure 3).
All of the C. perfringens isolates could be classified as
type A. 106 (90.6%) of the isolates carried the β2-toxin
gene beside the species-specific α-toxin gene.

Material and methods

A total of 324 fecal or intestinal samples from 116 farms
were tested bacteriologically for diarrheal pathogens. The
isolated E. coli and C. perfringens strains were typed
molecular biologically in order to determine the occurrence
of virulence and toxin genes.
Most of the farms were located in Germany (n=59),
followed by The Netherlands and Poland (each n=19),
Denmark (n=9), UK (n=8), Austria (n=1) and Ireland (n=1)
(Figure 1).

F i gu r e 3 . Distribution of the pathotypes in the E.coli isolates (n= 276)
analyzed by PCR typing by country.

Discussion and
Conclusion

This study confirms E. coli and C.
perfringens as the main bacterial
pathogens that occur in suckling
piglet diarrhoea.
In this study, 57.6% (n=159) of the
E. coli isolates can be considered
virulent or potentially virulent based
on their gene pattern, and even
90.6% of the C. perfringens isolates.
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Neonatal piglet diarrhea in France : which
pathogens are involved?
Jardin A., Brilland S., Leneveu P., Sperling D.
Ceva Santé Animale, 10 avenue de la Ballastière, 33501 Libourne Cedex, France

Source : Innozh – Santé et productions animales

Background and objectives

• In the cases where histological, bacterial and
viral diagnostics (= full diagnostic) led to a
consistent conclusion, responsibility of Eh
was highly suspected in 49% of the cases,
responsibility of rotavirus in 41,9% of the
cases and responsibility of CpA in 27% of the
cases. Simultaneous responsibility of several
pathogens at farm level were established in
more than 40% of the submitted cases.

Neonatal diarrhea (ND) is common in pig farms
and induces economic losses because of poor
zootechnical performances and increased
mortality, together with increased frequency of
antimicrobial use. The aim of this study was to
identify potential pathogens in affected French
farms and the frequency of histological lesions
that could be attributed to these pathogens.

% detected pathogens in diarrheic stools
n = 477 sampled farms

Material and methods

90,0%

83,6%

80,0%

• From 2015 to 2019, 477 submissions and analyses
were performed on fecal samples from French
diarrheic piglets in IVD GmbH (Germany).
• Per farm : 3 sampled litters / farm – several
suckling piglets with diarrhea sampled / litter.
• All samples were subjected to standard
procedure including bacterial culture and
genotyping of pathogenic isolates combined
with PCR (Polymerase Chain Reaction) detection
of viral pathogens.
• In addition, 198 samples of tissue (intestine) were
investigated by histological examination from
corresponding piglets.

70,0%

62,8%

60,0%

52,3%

50,0%
37,8%

40,0%

26,8%

30,0%

21,3%

20,0%
10,0%
0,0%
CpA

Eh

Cd

Rota A

Rota C

ETEC

% responsible pathogens

n = 148 sampled farms with full diagnostic*

60,0%

Results

50,0%

• Mean age of sampled diarrheic piglets: 4.7 days
old.
• Detected potential pathogens in diarrheic
stools : Clostridium perfringens type A (CpA) and
Enterococcus hirae (Eh) were the most frequently
detected bacterial pathogens. Their respective
frequencies were 83,6% and 62,8% (expressed
as isolate rate). Rotavirus type A (Rota A) was
detected in 37,8% of the submitted cases and
Rotavirus type C (Rota C) (detection included since
late 2017) in 26,8%. Enterotoxic Escherichia coli
strains (ETEC)were detected in 21,3% of the cases,
mainly in farms where piglets were born from
not vaccinated sows. No Clostridium perfringens
type C and no TGE (Transmissible Gastro Enteritis)
coronavirus were found. PED (Porcine Epidemic
diarrhea) coronavirus was found in only one case.

49,0%
41,9%

40,0%

30,0%

27,0%
19,0%

20,0%

10,0%

0,0%
Eh

Rota

CpA

ETEC

*Full diagnostic = diagnostic including histological gut
examination, bacterial and viral detection.

Discussion and Conclusion
In 76% of the submitted cases, potential
pathogens (Eh and CpA) seem to be frequently
involved alone or in the form of mixed infection
in cases of clinical ND. Further studies of factors
enhancing role of these pathogens in ND would
be of benefit.
ESPHM 2022
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First results of a wide-range monitoring on
Salmonella seroprevalence in fatteners in
Hungary 2021
T. Révész 1, K. Lillie‐Jaschniski 2, I. Szigeti 1
1Ceva

S.A./Hungary

2Ceva

Santé Animale, Libourne, France

Results
Evaluation of 28 farms in Hungary in 2021 following the rules of the German QS-system (Cut-off- 40% OD)

Distribution of category

43%

50%

1
2
3

7%

Half of the 28 farms tested in Hungary would be categorized into Cat 3
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Salmonella Typhimurium environmental reduction in a
farrow-to-finish pig herd, using a live attenuated
Salmonella Typhimurium vaccine, follow-up
P. Van Der Wolf 1, S. Van Colen 1 , E. Gijsen 2
1
2

Ceva Santé Animale, Naaldwijk, the Netherlands
Veterinary practice VarkensArtsenZuid, Panningen, The Netherlands

Background and Objectives

Results

This abstract presents a follow up of the case study describing
a farrow-to-finish pig herd which had experienced clinical
outbreaks of salmonellosis due to Salmonella Typhimurium (ST)
since 2002. The aim of that investigation was to see whether
using Salmoporc® vaccination of sows and piglets starting in
2016, in combination with standard hygienic precautions, was
able to reduce ST to below the bacteriological detection limit.
In September and November 2019 and in October 2020 all three
samplings were completely negative for ST (1). The aim of this
follow-up was to investigate if the herd was still negative in
October 2021.

All samples were negative for Salmonella field strains. In 3 sock
samples from compartments with weaned piglets Salmoporc®
vaccine strain was found. All 3 pairs of sock and dust swabs from
corridors and all other sock samples were negative.
Fig 1. Number of samples taken per sampling date in the period
August 2016 to October 2021, differentiated by bacteriological
testing result

Material and Methods

Monitoring of the presence of Salmonella was done in October
2021 using a total of 17 sock and 3 dust samples from different
corridors (N=3, sock and dust) and compartments housing sows
(N=1), weaned piglets (N=6) and finishing pigs (N=7). Culture was
done using an improved ISO-standard 6579 1:2017. Sows and
gilts are vaccinated according to the SPC, piglets are vaccinated
once during the suckling period.

Discussion and Conclusion

It is hard to eradicate Salmonella Typhimurium from pig farms.
This case describes a farm that used vaccination with Salmoporc®
to reduce the clinical signs, losses and antimicrobial use related
to outbreaks of salmonellosis. After two and a halve years of
vaccinating with Salmoporc®, no Salmonella field strains could
be found in three consecutive samplings. This sampling showed
that one year later no ST could be found, corroborating the
indication that this farm is still free of Salmonella.

Reference

(1) Van Der Wolf, P. et al. Salmonella Typhimurium environmental
reduction in a farrow-to-finish pig herd using a live attenuated
Salmonella Typhimurium vaccine. Porcine Health Management
2021 Jul 23;7(1):43.

Picture 1. Sock sampling

Ref: 2022/SW-064
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Assessment of microbial contamination in injection
devices at farm level in Portuguese swine farms.

A
A

T. Nunes1, J. Ceia2, F. Costa1, P. Mortensen3
1 CEVA Saúde Animal, Lda – (Algés) Portugal; 2 VALPOR, SA (Alcanede) Portugal; 3 CEVA – (Libourne) France

Background and objectives
Injectable vaccines and antibiotics play a critical role for disease
prevention and control in swine farms. These products are made
and preserved under sterile conditions and supposed to be
administered under similar conditions. However, the sterility of
injection devices appears to be compromised in a relevant degree,
including in human medicine where higly hygienic conditions are
met and disposable equipments are required1.

A

Figure 2. Syringes before sample collection (A) and swab being performed on a NFID spike (B).

In swine farms, where people tend to prefer re-usable injection
equipment and the environmental contamination is expected
to be higher, several authors2,3 also found a variable degree of
microbial contamination of these devices. Both types of injection
devices (needle-free injection devices - NFID and syringes with
needle) seem to be exposed to contamination at farm level, with
similar reports of abcess forming on injection site4 (figure 1). Also,
despite the use of NFID appears to contribute to a minor spread of
disease among swine herds, they still promote a relevent degree
of pathogen transmition between animals5.

A

B

Results
Although all the equipments were supposedly clean, 53% of
the syringes and 100% of the NFID devices showed bacterial
growth (table 1), with 24% of the syringes and 75% of the NFID
presenting moderate to high levels of contamination (>10 UFC).
In Farm A, where the disinfection protocol was tested with before
and after sampling, 75% of the syringes were contaminated
before disinfection (50% with moderate to high contamination)
and 0% after disinfection.

B

Figure 1. Two 7-weeks-old piglets with a nodule (A) and a necrotic lesion and abcess (B) on

Table 1. Results of disinfection assessment. Overall, 62% of the equipments were

the injection site 3 weeks after injection with NFID.

contaminated, with 33% showing moderate to high contamination.

Discussion and conclusion

The purpose of this study was to assess the level of contamination
of injection devices in Portuguese swine farms, contribute to the
development of an usefull hygiene assessement methodology and
to evaluate the benefit of using a disinfection protocol on syringes.

The results show that at farm level there is a relevant degree of
contamination of injection devices, with both syringes and NFID
showing concerning levels of bacterial growth.
The application of a proper cleaning and disinfection protocol
can significantly promote sterility of the syringes, reducing the
risk of iatrogenic contamination and abcess formation. However,
the current disinfection protocols are not aplicable to NFID, thus
creating the need for the development of better protocols for this
type of equipment.
In future studies, the assessement of viral and fungal contamination
could be of high relevance. Also, the identification of the contaminant
bacteria and their antimicrobial resistance pattern could bring
relevant information for disease prevention at farm level.

Material and Methods
1.
21 injection devices used to administer vaccines and antibiotics to sows,
piglets and growers/finishers were collected in 6 farms (4 NFID and 18 syringes).
2.
A swab was performed in each NFID in the spike that penetrates the vaccine
bottles and at the vaccine exit point.
3.

The syringes were rinsed with bi-distilled water.

4.
In 1 farm (Farm A) the 4 tested syringes were then washed with a commercial
dish detergent and submerged in a disinfectant solution for an hour (disinfectant
with
4,5% of didecyldimethylammonium chloride diluted at 2%).
5.

References
1 Kwanten et al. (2019) Br J Anaesth. 123(4):e475-e479

After disinfection the syringes were rinsed again with bi-distilled water.

2 Van Poucke et al (2019) Proc ESPHM IMM-OP-01

6.
All the collected swabs and all the samples of rinsed water (100 mL) were
incubated in Plate Count Agar (rinsed water - 37ºC, swabs - 30ºC).

3 Van Hagen et al (2018) Proc ESPHM VVD-OP-05
4 King et al (2010) J Swine Health Prod. 18(6):290–293.

7.
As described by Van Poucke et all (2019), UFC counting was used as a
parameter to assess the contamination level of the equipment (0-10 UFC: limited

5 Baker et al (2012) J Swine Health Prod. 20(3):123-128

contamination; 11-10.000 UFC: moderate; >10.000 UFC: higly contaminated).
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Colostrum intake on farms with high loss rates of live
born piglets

Analysis of the influence of breeding practices, homeothermy of
piglets and colostrum production of sows
Leneveu P.1, Lahuec B2, Gilet A.2, Lewandowski E.1, Solignac T.2
1 Ceva Santé Animale, 10 avenue de la Ballastière, 33501 Libourne Cedex, France
2 Eureden, ZI de Lanrineau, 29400 Landerneau, France

Due to very limited energy reserves, the management of piglets at
birth and their good Colostrum Intake (CI) are vital for their survival and
good performances. Moreover, homeothermy have been identified for
a long time (1) as an issue.
The objectives of this study are to:
(i) evaluate homeothermy and CI of piglets in farms with questionable
CI quality;
(ii) determine the colostrum production of sows.

Material and methods
Twenty-five French farms have been selected due to doubts about their
CI quality (% losses, husbandry practices). A total of 2557 live born
piglets from 195 litters have been included and individually identified.
This study evaluates :
• piglet’s CI by Piglet Weight Gain between birth and 24h (PWG24)(2).
• rectal temperature at birth (TempB) and at 24h (Temp24).
• colostrum production of sows by using Litter Weight Gain (LWG) of
complete litters (maximum of 2 crossfostered piglets ; LWG = sum of
all PGW; n=118). LWG is considered low if < 1kg.
• practices and environmental temperature (infrared thermometer).

Results

% of piglets

Detrimental cold chock at birth
• TempB is heterogeneous (Fig 1: average 37.50°C +/- 1.44).

Piglet Weight Gain linked to homeothermy
• Average Temp24 is 38.56+/-0.66°C and is linked to TempB when
the latest is below 35°C (for piglets < 1.5 kg at birth; p < 0.05).
• PWG24 is reduced for TempB below 35°C (p = 0.019).
• PWG24 is linked to Temp24 (Fig 3; p < 0.001).
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Figure 3: Piglet Weight Gain at 24h depending on their rectal temperature at 24h and weight
at birth (numbers at the top correspond to average PWG24 per temperature class)

• Piglets with higher PWG24 have bigger increase of rectal
temperature from birth to 24h (p< 0.001).
• Temperature of the nesting area influences homeothermy when
birth weight < 1.2 kg (p<0.001).
High level of litters with low growth rate
• Analysis of the growth of 118 complete litters revealed 57% of
LWG below 1 kg. It was observed on all farms and differs from
Leneveu et al. (2): 7%. (Fig 4).
• LWG is linked to % of piglets with Temp24 < 38.5°C (p=0.04) but
none of the parameters evaluated in our study can explain its
variation (parity, total born, % of stillborn, farrowing induction,
farrowing duration, birth weight, TempB).
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Figure 1 : distribution of rectal temperature at Birth (n=2442) and at 24h (n=1562)

• Piglets can suffer cold shock at birth (Fig 1), especially when birth
weight and birthing area temperature are low (Fig 2; p<0.001).
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Figure 4: distribution of Litter Weight Gain of this study compared to a 2019 study
12%

Discussion and Conclusion
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• This study confirms how homeothermy, CI and piglet’s
management are crucial for piglet’s survival and performances.
• The high percentage of litters with low LWG was unexpected at
this level. This litter effect represents a major factor limiting CI.
• Temp 24 appears to be a promising and interesting criteria (3).

>=24°C (22%)

Temperature of Birth Area (frequency in all litters)

% Light Piglets < 35°C

Figure 2: Birth area temperature and % of light piglets (< 1kg) with TempB < 35°C

• Impact of this shock depends on husbandry practices such as drying,
which limits calories waste and decreases losses at 24 h (P<0.001).

References
1. Pattisson et al., 1990. British Society of Animal Production, 81
2. Leneveu et al. 2019. JRP, 51, 271-276
3. Solignac et al. 2022. ESPHM, Poster HHM-PP-2
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Development of a new practical and synthetical criteria
for colostrum intake evaluation in commercial farms
Solignac T.1, Durand A.1, Lahuec B1, Gilet A.1, Lewandowski E.2, Leneveu P.2
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Material and methods

Results
• Part 1: Temp24 Study (1562 piglets)
• Average Temp24 is 38.56 +/- 0.66°C and linked to environment (nest
temperature) and piglet drying (p< 0.001).
• Piglets with Temp24 ≥ 38.5°C are defined thereafter as Homeothermic
Piglets (HP).
• Temp24 is linked to W24 (p< 0.001): 62% of total piglets are HP but
only 29% for piglets < 1kg.
• PWG24 is significantly linked to Temp24 (2).
• Temp24 of 38.5°C appears to be a clear threshold to segregate PWG24
for all birth weight classes (Fig 1).
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Figure 1 : Piglet Weight Gain depending on their Temp24 and class of weight at 24h. PWG24 per
temperature class is mentioned at the top

• As a litter effect have been described on CI (2), litters are split in 3
roughly equivalent classes depending on their percentage of HP. Such
classes are significantly linked to LWGP and W24 (Fig 2; respectively
p= 0.003 and p=0.004).
• 38% of litters have more than 75% of HP.

LWGP

% litter with LWGP < 1000g

Figure 2: Litter Weight Gain Positive (LWGP) depending on % of Homeothermic Piglets (HP) in litters

Part 2 : Temp24 used in the field (2521 piglets)
• Average W24 is 1.406 kg, very similar to the 1.416 kg recorded in
the "Temp 24 study" population.
• 42% of piglets are HP (15% for piglets < 1kg).
• 24% of litters have more than 75% of HP.
• Distribution of farms depending on litters classes of HP appears
to be discriminant (Fig 3).
100%

% of litters

• Hypothesis : homeothermy of piglets is the result of heat and energy
inputs and caloric loss limitations. Therefore, rectal temperature
at 24h (Temp24) could be an interesting and synthetic criterion
reflecting CI (source of heat and energy) and piglet’s environment
and management.
Part 1: Temp24 Study
• To test this hypothesis, 1562 piglets (125 litters) from 19 French farms,
have been individually followed for CI (by PWG24 protocol) (1) and
Temp24. Farrowing and nursing practices are also considered.
• Colostrum production of sows is evaluated by using Litter Weight
Gain Positive (LWGP). LWGP is the sum of positive PWG24 of complete
litters (n=76). LWGP is considered low if < 1kg.
Part 2: Temp24 used in the field
• Temp24 and weight at 24 h (W24) have been evaluated on 15 farms
(177 litters; 2521 piglets; minimum of 8 litters per farm).
• From 10 to all piglets per litter have been included.
In both parts of the study, farms, have been selected because of doubts
about their CI quality (% losses, practices).
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Most of the methods described for Colostrum Intake (CI) evaluation are
not applicable in production farms (time-consuming and costly). The
one from Leneveu et al. (1) based on Piglets Weight Gain from birth to
24h (PWG24) is easy but still demanding. Using data coming from a CI
evaluation study (2), the objectives of this work are to:
• define a new and more feasible protocol for CI evaluation;
• test this protocol in the field.

LWGP, (g)

Background and objectives

Litters with LWGP < 1000g (%)

1Eureden, ZI Lanrinnou, 29400 Landerneau, France
2 Ceva Santé Animale, 10 avenue de la Ballastière, 33501 Libourne Cedex, France

1

Litters with [45-75[ % HP
Average Weight at 24h

Figure 3 : ranking of farms depending on their % of litter with more than 75% of
homeothermic piglets

Discussion and Conclusion
Despite similar W24, Temp24 and % of HP are lower in Part 2
population (Temp24 field test) than in Part 1 (Temp24 study). But
farms of Part 2 have a higher preweaning mortality rate (11/14
farms > 15% in part 2 vs 9/18 in part 1) which could make sense
with results obtained.
We validate our hypothesis and Temp24 is a useful synthetic
criterion. Its advantages are its ease of implementation and its
educational power. Indeed, it’s a very convincing approach for
discussing risk factors of low CI and piglet losses with farmers.
As W24 is an important criterion for interpretation, it’s better to
associated it to Temp24 measurement. However, Temp24 alone can
lead to very efficient discussions with farmers.
As all farms (Part 1 and Part2) were selected because of doubts
about their CI quality, we must be cautious when trying to suggest
clear thresholds. Nevertheless, 70% of HP and 50% litters with ¾ of
HP appears to be minimal feasible targets (with a maximum of 25%
of litters below 45% of HP).

References
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Impact of split suckling on colostrum intake: a farm case
with high prolificacy
Leneveu P.1, Bodard AL.2, Remond M.3, Lewandowski E.1, Bourguignon P.3
1Ceva Santé Animale, 10 avenue de la Ballastière, 33501 Libourne Cedex, France
2 BTSA PA de Limoges et du Nord Haute Vienne, les Vaseix, 87 430 Verneuil sur Vienne, France
3 Epidalis, Avenue de la Promenade, 79 140 Cerizay, France

Background and objectives

75

Material and methods

50

WG24 (g)

• Many factors can influence Colostrum Intake (CI), including the
split suckling (SS) technique, which is questioning.
• SS = blocking heavier piglets the first day of life under a heating
lamp to facilitate udder access and CI of smaller.
But do lights piglets suffer from a problem of access to the udder
in large litters? Or do they need to be warmed up first? This study
attempts to answer these questions.

25
0

[0.6 kg - 1 kg [ [1 kg - 1.2 kg [ [1.2 kg - 1.5 kg [

>=1.5 kg

Weight of piglets

-25

*

* only 4 NPB

The study took place in a high prolific farm using SS (2020 : 17.4 Live
blocked
non blocked
average (all)
Born; LB).
1.1. Description and evaluation of SS (1st study)
Figure 2 : WG24 depending on blocking status of piglets
1.1.1. Context
2.2 Rectal temperature of blocked piglets
• CI evaluation using piglet Weight Gain at 24h (1) (WG24)
• 701 LB from 39 litters included (97 % of LB included; average birth • 138 BP blocked only once (average = 1h57)
• 85 BP (62%) blocked without heating lamp by mistake
weight of 1.225 kg; 18.5 LB per litter)
• Analysis according to 2 weight classes (± 1.2 kg) and T0 (± 38.4°C;
median of population)
1.1.2. Piglets followed for SS
• Description of SS with the 304 blocked piglets (BP) among 701 LB • Presence of lamp: effect on the evolution of RT maintained or
increased (p = 0.002)
of the CI evaluation
• No lamp: very negative effect on RT (non-warmed BP experienced
• 1 to 3 blockings from birth to weighting at 24h
a situation like that of non-suckling NBP)
• Blocking time studied = cumulated time
• Evaluation of SS efficiency by WG24 (in litters with 40 to 80% BP) • No significant effect of weight and T0 criteria on temperature
evolution:
- Obvious for piglets without lamp but not for piglets with lamp
1.2. Monitoring of blocked piglets warming (2nd study)
(Fig. 3)
• In this part, piglets blocked only once, per group of 6-7 piglets
- Piglets with lamp (n=53), observation of the expected evolution:
• 1 to 3 blockings per litter
better warming of light and low T0 piglets
• BP identified and weighted at first blocking of their litter
• Rectal temperatures (RT) monitored every 30 min to describe their • Variation of RT 1h30 after blocking particularly demonstrative for
“hypothermic” BP (T0 < 38.4°C), presumably less vigorous: -0.29°C
homeothermy (from their own blocking, T0, to T3, 1h30 later)
without heating vs +0.17°C with

Results
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L- T0 >= 38.4 >= 1.2 kg

Figure 3 : Evolution every 30 minutes of rectal temperature of blocked piglets. Data depending on the
use of heating lamp (L+/-), temperature at blocking (< or ≥ 38.4°C) and piglet’s weight (< or ≥ 1.2 kg)

20%

1:20

0,3

-0,5

80%

2:00
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Evolution of rectal temperature (°C)

100%

2:20

% of piglets

Duration of blocking (h)

2.1. Spilt Suckling
2.1.1Practice of Split Suckling
• Between 12 and 24h of life for 82% of BP
• Concerned large litters: 20.4 LB (69% of BP; 35 to 100%)
• Piglets ≥ 1.2 kg more concerned and longer (Fig 1)
• Average blocking time of 1h44 (one-third of BP ≥ 2 h)

Discussion and Conclusion

0%

Weight of piglets

• Under the conditions of this farm, the practice of SS does not
improve the CI of small NBP.
• Use of SS improves the Colostrum Intake of the blocked
Figure 1: Duration of blocking and % of piglets concerned depending on weight classes
piglets, which are warmed. Maintenance or improvement of
homeothermy during blocking with a lamp may explain the
2.1.2 Efficiency of Split Suckling
better WG24 of BP.
• 14 litters included (245 piglets with WG24: 175 BP and 70 Non- • A blocking time of 1h-1h30 seems optimal to promote
Blocked Piglets; NBP)
homeothermy and WG24.
• WG24 of BP > WG24 of NBP (Fig. 2; p < 0.001)
• Interpretation : the piglet's problem at birth is the maintenance of
• Excellent WG24 of PB ≤ 1 kg (57 g vs 22 g for Leneveu et al., 2019),
its homeothermy, not the competition at the udder level.
much better than the one of NBP (Fig 2; p = 0.004)
• This work argues for the warming of piglets.
• Benefit opposite of what was expected
• Improvement of WG24 fades with duration of blocking
Duration

% of Blocked Piglets (BP)

References

Leneveu et al. 2019. JRP, 51, 271-276
89
87

Ă back to content

ESPHM 2022

Neuroinvasive porcine astrovirus infection associated with recurrent outbreaks of encephalitis,
posterior weakness and paralysis among weaned piglets
Ákos Borosa, Zoltán Lászlóa, Mihály Albertb, Hunor Bíróc, Péter Pankovicsa, Tung Gia Phand, Eric Delwartd,e, Gábor Reutera
a

Introduction
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Detection and genome analyses of Ni-PoAstV-3
All of the BS and SC samples from paraplegic pigs were positive
for astrovirus by pan-AstV RT-PCR screening method.
Complete genomes of neuroinvasive (Ni-)AstVs (GD-1,GD-3,GD5)
(Fig. 4) from BS samples of three paraplegic pigs and complete
capsid-encoding ORF2 from an SC sample from an aﬀected animal
were also determined by primer-walking and RT-PCR methods.
Phylogenetic analyses indicate that the identiﬁed Ni-AstVs belong to
the HMO-clade and showed close relationship to previously identiﬁed
enteric type 3 PoAstVs (Fig. 4).

.

Astroviruses (AstVs) are non-enveloped viruses with single stranded
6.2-7.8 kb-long, positive sense RNA genome (Fig. 1). AstVs are widespread among vertebrates and they are generally associated with
gastroenteritis and less commonly with respiratory disease and rarely
encephalitis or disseminated infections. AstV infections with central
nervous system (CNS) involvements were reported in human, mink,
ovine and bovine (e.g.HMO-AstVs)(Fig. 2). Here we report the
detection of a novel neuroinvasive type 3 porcine AstV (Ni-PoAstV-3)
by RT-PCR and in situ hybridization (ISH) in newly weaned paraplegic
pigs from highly proliﬁc farms in Hungary.

Diagnostics
Nested-RT-PCR as well as
SYBR-green based and
TaqMan-based RT-qPCR
assays are available for the
speciﬁc detection of
Ni-PoAstV3 from various
sample types in the PTE-AOK
Department of Medical
Microbiology, Pécs, Hungary

Fig. 1.: Genome map of an astrovirus. ORF: Open Reading Frame; UTR:
UnTranslated Region, yellow and green regions indicate the genomic
localization of diﬀerent capsid encoding regions.

HMO-Clade
(neuroinvasive
AstVs)

Fig. 4.: Phylogenetic analysis of the identiﬁed Ni-PoAstVs.
Detection of Ni-PoAstV-3 in
(Maximum-likelihood tree, Capsid amino acid, Mega X).
paraplegic pigs
Ni-PoAstV-3 was detectable - with various copy numbers - in both CNS
and multiple other sample types (e.g.respiratory, lymphoid, circulatory) of
aﬀected animals (Fig. 5).
Brainstem
Spinal cord
Nose
Loung
Tonsil

Fig. 2.: Phylogenetic tree of representative astroviruses identiﬁed from various vertebrate hosts. AstVs of
mammalian hosts (Mammastroviruses) are separated into two main phylogenetic clades/genogroups.
Majority of the currently known neurothropic AstVs belong to the HMO-clade. ICTV, 9th Report, Astroviridae

Case background

Myocardium
Submand. LN Neg.

.

Kidney/urine

Neg.

Liver

Neg.

There are approximately 2000 sows and oﬀsprings in the inSpleen
Neg.
vestigated highly proliﬁc farm (GD). Episodes of neurologic
Blood
1.46x103 – 2.07x106 copies / ml
disease of unknown etiology have persisted in the last 2
Faeces
Neg.
years with variable number of cases. The clinical
Intestine
Neg.
sings of posterior leg weakness/paraplegia, pitching
Video - Clinical signs
1.00E+00
1.00E+02
1.00E+04
1.00E+06
1.00E+08
(Stage1) and later paralysis of both legs, skin pain
copies / µg total RNA
Fig. 5.: Absolute RT-qPCR-based quantiﬁcation of Ni-PoAstV-3 viral copy numbers in various
(Stage 2), loss of consciousness, paresis and serious spastic
sample types of paraplegic animals. LN: lymph node. Boros et al., Emerg Infect Dis. 2017 23(12):1982-1993.
paralysis of muscles (Stage 3) typically appears among 25-35
Ni-PoAstV-3
in situ hybridization was predominantly restricted to neurons,
days-old weaned pigs, one week after the weaning procedure.
including those with visible necrosis (Fig. 6).
All of the pigs in Stage 3 of the disease were unable to eat/drink
Additional archived FFPE samples from further two swine farms in Tázlár
and died due to dehydration.
and Balmazújváros from 2011/2014 were also positive for PoAstV-3.

Results

.

Fig.6.: Sections of the cervical
spinal cord (A-Stage 1 animal,
B-Stage 3 animal, DiG-ISH),
cerebellum C,D, Stage 1,
RNAscope) and brainstem (E,
Stage 1, RNAscope) from NiPoAstV-3 RT-PCR positive
paraplegic pigs.
Hybridization of Ni-PoAstV-3
probe is restricted to presumed
motoneurons (arrows) and
interneurons (arrowheads) of
the spinal cord in panels A and
B were visualized using a
digoxigenin-11-UTP
(DIG)-labeled RNA probe and
an in situ RNA hybridization
technique.
Ni-PoAstV-3 hybridization is
restricted to Purkinje neurons
(double arrowheads C, D) in
the cerebellum with extension
into dendritic processes that course through the molecular layer (black arrowheads C, D). Infected cells were
visualised using RNAscope technique with hematoxilin counterstaining. Scale bars: C,: 500µm; D,E: 50µm.
Boros et al., Emerg Infect Dis. 2017 23(12):1982-1993. Reuter et al., Clin Microbiol Rev. 2018 29;31(4)

Histologically, shared lesions among the cases examined included
moderate to marked lympho-histiocytic cell perivascular cuﬃng
with marked vasculitis and neuronal degeneration, necrosis and
neurophagia with multifocal microgliosis and satellitosis (Fig. 3.).
The neuronal necrosis was especially evident in the dorsal and ventral
horns of the cervical spinal cord gray matter although it was also
detected in neurons of the Purkinje layer (cerebellum), the medulla
oblongata, cerebellar peduncles and midbrain.
Fig. 3: Tissue sections of cervical
spinal cord (A), brainstem (B, C)
and cerebellum (D) stained with
hematoxylin and eosin from a pig
showing the signs of end-stage
encephalomyelitis (Stage 3).
The mononuclear perivascular cuﬀs
with vasculitis (black arrowheads)
together with signiﬁcant neuronal
necrosis (white arrowheads),
neurophagia (white double
arrowheads)and multifocal
microgliosis are present
in all sections. The black arrows
in section D indicate the signs of
meningitis. Scale bars: A, D: 50µm,
Insert A, B, C: 20µm.
Boros et al., Emerg Infect Dis. 2017
23(12):1982-1993.

Conclusion

.

Previous Laboratory Diagnostics
Brainstem and spinal cord samples from paraplegic pigs were
tested negative for WNV, pestivirus (family Flaviviridae), and swineinfecting picornaviruses (i.e. teschovirus, sapelovirus, cardiovirus,
enterovirus...) PRRSV, (Arteriviridae), PCV-2 (Circoviridae),
Hemagglutinating encephalomyelitis virus (Coronaviridae),
Porcine parvovirus 1,2,4; Porcine bocavirus (Parvoviridae) by (RT-)PCR

A novel, neuroinvasive type 3 porcine astrovirus was detected in the ﬁrst
time in multiple CNS samples of freshly weaned pigs with paraplegia of
unknown aetiology and from archived brain and spinal cord samples.
These data indicate that a neurovirulent astrovirus is circulating in
swine farms since 2011 or earlier in Hungary.
References: Boros et al., Emerg Infect Dis. 2017 23(12),Reuter et al.,
Clin Microbiol Rev. 2018 29;31(4), Laszlo et al., Viruses. 2022, 2;14:513.
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For diagnostics of Ni-PoAstV-3 or other unknown/rare viruses
please contact: boros.akos@pte.hu
Ă back to content

Introduction and large-scale evaluation of a novel one-step triplex RT-qPCR assay for simultaneous
detection of pathogenic porcine sapeloviruses, teschoviruses (Picornaviridae) and type 3 porcine
astroviruses (Astroviridae) in swine
.
1
1
1
2
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2
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Introduction
.

Porcine sapelovirus (PSV), teschovirus (PTV) of family Picornaviridae
and type 3 porcine astrovirus (PoAstV-3) of family Astroviridae are
(re-)emerging enteric pathogens of swine. These viruses could be
associated with severe, disseminated infections with high mortality
rate aﬀecting the central nervous system. Furthermore, previous
small-scale studies indicated the presence of these viruses in nasal
samples to various extents. All three viruses have single-stranded
RNA genomes with positive polarity (Fig. 1).
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Analytical sensitivity and speciﬁcity analyses of triplex RT-qPCR assay
were carried out using 10-fold serial dilutions of mixed virus-speciﬁc
RNA standard templates ranging from 1e8 to 1e1 copies/μl of each
element of the mixture. The analytical sensitivity and speciﬁcity tests
indicated the optimal performance of the assay (the slope, R2 and E
values were in an acceptable range) (Fig. 3). The limits of detection
were 100 copies/reaction in all three viruses (Table 1).
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Intra-assay variation (CV %)
Virus

Inter-assay variation (CV %)

Triplex

Singleplex

Triplex

1E2

1E3

1E2

1E3

1E2

1E3

1E2

1E3

PSV

0.05 - 1.55

0.12 - 1.87

0.03 -1.75

0.13 - 0.32

1.53

1.92

1.91

1.26

PTV

0.03 - 4.62

0.10 - 0.88

0.13 - 1.62

0.11 - 0.91

3.29

0.87

1.70

1.22

PoAstV-3

0.63 - 3.58

0.29 - 3.38

0.10 - 0.88

0.20 - 1.53

2.87

2.95

1.02

0.86

Table 2.: Summary of the results of intra/inter assay coeﬃcients of variation (CV%).
PSV: porcine sapelovirus, PTV: porcine teschovirus, PoAstV-3: porcine astrovirus type 3.
1E2, 1E3: copies/reaction; Laszlo et al., Viruses. 2022, 2;14(3):513.

Based on in silico sequence analyses virus-speciﬁc primer pairs and
diﬀerent TaqMan probes for one-step RT-qPCR were designed manually
(Fig. 1). The assay was evaluated using in vitro synthesized RNA
standards and a total of 142 RNA samples including known PSV, PTV
and PoAstV-3 positive and negative specimens. Total of 473 nasal swab
samples were collected from 21-25-day-old asymptomatic swine from
N=28 highly proliﬁc, industrial-type swine farms (Fig. 2).

Results

PoAstVPSV
3

PTV

Singleplex

1

Fig. 2. Localizations of N=28 swine
farms (with farm IDs) involved in the
investigation of the presence of porcine
sapelovirus (PSV), porcine teschovirus
(PTV) and porcine astrovirus type 3
(PoAstV-3) in N=473 nasal swabs of
21–25-day-old asymptomatic swine
by RT-qPCR. Laszlo et al., Viruses.
2022, 2;14(3):513.

PoAstVPSV
3

Singleplex

The CV% values of intra- and inter-assays ranged between 0.03–4.62%
and 0.86–3.29%, respectively, which indicate the relatively high
repeatability for both singleplex and triplex PCR assays (Table 2).

Our aims were
(i) to create a novel one-step triplex RT-qPCR assay capable of the
simultaneous and sensitive detection of these three pathogenic viruses
(ii) to gather additional data about the nasal presence of these viruses
among Hungarian swine farms.
..

PTV

Detected/tested (%)
Triplex

Table 1.: Summary of the results of lower limit of detection assays. Cq: quantiﬁcation cycle, SD: standard
deviation, PSV: porcine sapelovirus, PTV: porcine teschovirus, PoAstV-3: porcine astrovirus type 3.
Laszlo et al., Viruses. 2022, 2;14(3):513.

7000

Fig. 1.: Genome maps of Porcine sapelovirus (PSV), teschovirus (PTV) and type 3 astrovirus (PoAstV-3).
ORF: Open Reading Frame; UTR: UnTranslated Region. L-VP1-4,2A-C,3A-D: genomic parts of PSV/PTV.
Red/Green/Yellow arrows: localizations of primers/probes of PTV/PSV/PoAstV-3 respectively.

Materials & Methods

Singleplex

Copies/reaction

The diagnostic sensitivity of the RT-qPCR assay was analyzed on
archived RNA samples which contained known PSV, PTV and PoAstV-3
positive/negative specimens. The calculated diagnostic sensitivity and
concordance values are found in Table 3. The results are indicating
higher speciﬁcity of RT-qPCR assays than the RT-PCR tests used for
comparisons (Table 3).
Results of tRT-qPCR vs RT-PCR
[No. of samples (Seq+)]

1

Performance of tRT-qPCR compared
to RT-PCR
Sensitivity Specificity Concordance
(%)
(%)
(%)

Virus

+/+

+/-

-/+

-/-

PSV

57

7 (5)

6 (3)

72

95.59

97.30

90.85

PTV

42

5 (4)

7 (4)

88

92.59

98.88

91.55

PoAstV-3

18

2 (2)

7 (2)

115

91.67

100.00

93.66

Table 3.: Summary of the clinical performance of triplex RT-qPCR assay (tRT-qPCR) based on the
comparison with previously published RT-PCR-based screening assays on N=142 selected archived
samples of swine. Seq+: number of true-positive samples conﬁrmed by Sanger-sequencing
Laszlo et al., Viruses. 2022, 2;14(3):513.

PoAstV-3 was found to be the most prevalent (17.8% overall positivity in
the nasal swab samples, 24/28 positive farms) followed by PTV and PSV
which were detected in a much lower number (9.9% sample positivity
9/28 positive farms, and 7.8% sample positivity, 16/28 positive farms).
The comparison of Cq value distributions measured in nasal swabs and
faecal/rectal swabs of all three viruses also indicate the overall lower Cq
values measured in enteric than nasal samples (Fig. 4).

Fig. 4.: Box plot of measured Cq values of nasal swabs (NS) and faecal/rectal swab samples (Ent.) of porcine
sapelovirus (PSV), porcine teschovirus (PTV) and porcine astrovirus type 3 (PoAstV-3). Center lines show
the medians; box limits indicate the 25th and 75th percentiles; whiskers extend 1.5 times the interquartile
range from the 25th and 75th percentiles; outliers are represented by dots; data points are plotted as open
circles. Laszlo et al., Viruses. 2022, 2;14(3):513.

Discussion & Conclusion

Fig. 3.: Ampliﬁcation plots and standard curves of PTV (A), PSV (B) and PoAstV-3 (C) singleplex and
triplex (D) assays using 10-fold serial dilutions of mixed virus-speciﬁc RNA standards as templates.
Each dilution had triple technical replicates. Laszlo et al., Viruses. 2022, 2;14(3):513.

The coeﬃcients of variation (CV%) values were calculated from the
results of four independent singleplex and triplex assays. Each of the
runs contained 1e2 and 1e3 copies of mixed RNA controls/reaction.

Based on the results of performance tests this one-step triplex RT-qPCR
assay could be useful in the precise diagnosis of PSV, PTV and/or
PoAstV-3 infection(s) in various sample types. Large-scale epidemiological investigations on nasal samples demonstrated the widespread
presence of these neurotropic viruses especially type 3 astroviruses
in Hungarian swine herds which could raise veterinary concerns.
For diagnostics of unknown/rare viruses please contact:
boros.akos@pte.hu
Reference: Laszlo et al., Viruses. 2022, 2;14(3):513.
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SUCCESSFUL USE OF ALTRENOGEST TO SECURE BATCH MANAGEMENT AND MAINTAIN
REPRODUCTION PERFORMANCES DURING EPISODE OF MAJOR RENOVATION
Sylviane BOULOT(1), Christine PUECH(2), Gwendoline HERVE(1), Isabelle
CORREGE(1)

Conclusion

Results confirm the
efficiency of altrenogest to deal with
temporary
various
management
disturbances. Potential negative effect of
late transfer due to stress and short
adaptation could be expected. Additional
measures such as prevention of post-partum
discharge,
improved
stimulation
and
detection of estrus, may also help to control
risks related to short lactations. Moreover,
prevention of early farrowings may be of
great interest to improve birth weights and
viability of newborn in large litters.

(1) Ifip-Institut du porc
(2) Hyovet, Bd Jacques Cartier 35160 Montfort sur Meu
Sylviane.boulot@ifip.asso.fr

Major renovation may be challenging both for people and sows. Batch
management and reproduction can be disrupted by shortened lactations or late
pregnancy transfers, with potential negative effect on performance and health.
Altrenogest is a proven effective management tool which is often
recommended and used. This study investigates the efficiency of strategies
implemented in a farm during a long episode of disturbance.

Material and Methods
Study took place in IFIP experimental farm (170 LWxLF sows). Due to major renovation work, management (7 batches, Thursday
weaning at 28 days) was disrupted for 10 months with a single farrowing house operating instead of 2. Lactation durations and
timing of transfer in farrowing house had to be adjusted.
➔ Late entry in farrowing house (± 114 days) : To prevent farrowing in gestation unit, sows received altrenogest 20 mg/day
(Altresyn®, Ceva Sante Animale 10 av. de la Ballastière, 33500 Libourne) for 3 consecutive days on Saturday to Monday, before transfer.
➔ Lactations shortened to 14/18 days (14 batches) : Altrenogest was administered for 10 to 14 days to postpone estrus
onset. Treatment started the day before weaning, with a last dose the day before usual weaning day.
We compare performances during renovation and treatments with results of previous standard batches.

Results
Prevention of farrowing before transfer in farrowing house
o Late transfer (114 days) occured for 5 batches (95 sows)
o Altrenogest prevented farrowings before Tuesday transfers, with few
farrowings before Wednesday (4% vs 40%)
o Frequency of short gestations (<114 days) was significantly reduced : 6% vs
22% (p<0.01).
o Late entry was associated with higher stillborn rates (9.6% vs 7%, p<0.01)
without differences of litter sizes > 17 total born (p>0.05) or demography.
o As short altrenogest treatment is usually not reported to have negative
impact on piglets or farrowing induction, this result needs confirmation.
o Some other risk factors may be also investigated such as stress related to
late transfer and reduced availability of people during period of renovation.

Timing of transfer in farrowing house

Sow numbers
Parity
Gestation length (days)
Gestation <114 days %
Total born / litter
Born alive / litter
Stillborn / litter
Stillborn % Total born

Standard
transfer
239
3,45 ± 2,06
114,4 ± 1,2
22%
17,3 ± 4,5
16,1 ± 4,2
1,2 ± 1,9
7,0 %

Late transfer +
altrenogest
95
3,75 ± 2,30
114,5 ± 0,7
6%
17,1 ± 3,7
15,4 ± 3,5
1,6 ± 1,9
9,6 %

Difference
(1)
NS
NS
p<0,01 (2)
NS
NS
p<0,05
p<0,01 (2)

(1) Student T-Test or Chi2 (2)

Control of ovarian cycles after short lactations
o Fertility rates after short lactations (93%) were similar to those measured
after standard lactations before renovation.

Effect of lactation lenght is not significant (Student T-Test )

o Litter sizes (total born) tend to be smaller after short lactations but without
significant difference.
o Risks associated with short lactations (poor uterine involution, late estrus,
infertility, small litters …) were also prevented by additionnal specific actions
such as prevention of post-partum discharge, improved stimulation and
estrus detection.
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Many thanks to colleagues from the IFIP experimental farm for their
involvement in sow herd management and data collection.

ESPHM Symposium, Budapest (Hungary), May 11-13 2022
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