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INTRODUCTION

Porcine circovirus type-2 associated diseases (PCVAD) are an important concern to swine producers around the world. In addition to post-weaning multisystemic wasting syndrome (PMWS), porcine circovirus type 2 (PCV2) has also been associated with porcine dermatitis and nephropathy syndrome (PDNS), porcine respiratory disease complex (PRDC) and proliferative and necrotizing pneumonia (PNP) [START_REF] References Allan | Isolation and characterisation of circoviruses from pigs with wasting syndromes in Spain, Denmark and Northern Ireland[END_REF][START_REF] Opriessnig | Experimental reproduction of postweaning multisystemic wasting syndrome in pigs by dual infection with Mycoplasma hyopneumoniae and porcine circovirus type 2[END_REF]Wellenberg et al., 2004;[START_REF] Opriessnig | Comparison of Cytokine Profiles in pigs singularly or co-infected with PCV2, or Mycoplasma hyopneumoniae comparison of cytokine profiles in pigs singularly or co-infected with PCV2, or Mycoplasma hyopneumoniae[END_REF][START_REF] Grau-Roma | Detection of porcine reproductive and respiratory syndrome virus, porcine circovirus type 2, swine influenza virus and Aujeszky's disease virus in cases of porcine proliferative and necrotizing pneumonia (PNP) in Spain[END_REF][START_REF] Opriessnig | Porcine circovirus type 2 associated disease: update on current terminology, clinical manifestations, pathogenesis, diagnosis and intervention strategies[END_REF]. In the US, PCV2 associated pneumonia was the most common presentation of PCV2 associated diseases [START_REF] Opriessnig | Porcine circovirus type 2 associated disease: update on current terminology, clinical manifestations, pathogenesis, diagnosis and intervention strategies[END_REF].

PCV2 has often been associated with lung lesions in pigs co-infected with PRRSV, swine influenza viruses (SIV) or Mycoplasma hyopneumoniae. These agents appeared to create a synergistic environment that resulted in increased amounts of PCV2 and unusual severe respiratory disease outbreaks. However, there have also been reports on uncomplicated PCV2 pneumonia cases in western Canada [START_REF] Opriessnig | Porcine circovirus type 2 associated disease: update on current terminology, clinical manifestations, pathogenesis, diagnosis and intervention strategies[END_REF]. These lesions included necrotizing and ulcerative bronchiolitis, granulomatous inflammation in the alveolar septa and mixed inflammation and fibroplasias in the lamina propria and peribronchiolar areas.

More insight is warranted on the role of PCV2 as etiological agent in porcine respiratory diseases such as PRDC and PNP in endemic situations. In addition, little or no information is available about whether PCV2 can be associated with pneumonia in pigs from Dutch swine herds, as described for US and western Canada.

The purpose of this study was to get more insight in the severity and relevance of PCV2 infections in Dutch pigs with symptoms of respiratory distress in an endemic situation (situation with no or low prevalence of PMWS: [START_REF] Wellenberg | Spread of post-weaning multisystemic wasting disease (PMWS) in Europe[END_REF]. In studies on the association between PCV2 infections and respiratory disease, the role of other concurrent co-infections can not be excluded and therefore, this study was not only focused on the detection of PCV2 infections, but also on the presence of other infectious agents associated to respiratory diseases in swine.

The results of this study may be used to gather more evidence on the hypothesis that PCV2 plays a role as etiological agent in respiratory diseases such as PRDC and PNP.
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MATERIALS EN METHODS

This study was divided in two parts: A and B. In part A, blood samples were examined for the presence of antibodies directed against pathogens associated with porcine lung lesions. In part B, pigs from 8 herds, with high percentages of lung lesions (pneumonia) at slaughter ("high"), and pigs from 8 herds, having low percentages of pneumonia at slaughter, were examined. These pigs, from both groups of herds, were selected on showings signs of respiratory distress, and further examined post mortem.

Part A

Herds

In total, 29 commercial fattening farms, with no signs of PMWS and with varying percentages of pneumonia and pleurisy at slaughter, were involved in this part of the study. The farms were recruited all over The Netherlands, and not from certain districts. In the selection of herds we did not take into consideration management systems, herd size, hygiene, breeding lines, feed and medications. For each herd, the following technical data of 2006 were recorded (mean values); the number of slaughtered pigs, growth rate (grams/day), feed conversion (feed to gain; kg/kg), mortality percentage, percentage of slaughter pigs showing macroscopic lung lesions and pleuritis at slaughter.

In addition, the "2006 over-all slaughterhouse percentage" on recorded pneumonia and pleuritis in slaughtered pigs were recorded for each slaughterhouse. The relative pneumonia and pleuritis scores of each herd were calculated by dividing the percentages of pneumonia and pleuritis found at slaughter with the "2006 overall slaughterhouse percentage" of the corresponding slaughterhouse. This was done to correct for the "slaughterhouse effect" during our statistical calculations, as differences between slaughterhouses in determining and registering abnormalities in lungs and pleura were considerable.

Animals and blood samples (cross-sectional)

A c c e p t e d M a n u s c r i p t 5 Blood samples (n=30, except for one herd n=18 and another herd n=20) were collected crosssectionally from slaughter pigs of the 29 herds. In general, 10 blood samples were collected from pigs in the age of 10 -12 weeks (0 -2 weeks after entering the fattening unit), 10 blood samples from pigs at the age of 16 weeks and 10 blood samples from pigs at the end of the finishing period (between 20 -22 weeks of age). Blood samples were taken at random, so without any prior selection based on clinical signs. Pigs were not vaccinated against swine influenza virus (SIV), Mycoplasma hyopneumoniae, Actinobacillus pleuropneumoniae and Haemophilus parasuis. Three herds used PRRS-MLV vaccination.

Blood samples were sent to the laboratory and serum samples were examined using routine procedures. All sera (in total n=858) were examined for the presence of antibodies directed against PCV2 IgM and IgG antibodies (Ingezim PCV-ELISA, Madrid, Spain), to determine whether the PCV2 infection was in an acute or chronic phase. Serum samples were tested also for antibodies against porcine reproductive and respiratory syndrome viruses (PRRSV; by Idexx HerdChek PRRS 2XR ELISA, Westbrook Maine, USA), Mycoplasma hyopneumoniae (HerdChek M hyo, Idexx, Westbrook Maine, USA), swine influenza viruses (SIV)-H1N1, -H1N2 and -H3N2 by haemagglutination inhibition (HI) tests, and Actinobacillus pleuropneumoniae (Chekit-App-ApxIV ELISA, Idexx, Westbrook Maine, USA). Antibody tests were performed according to the descriptions of the manufacturer (Idexx, Westbrook Maine, USA). In 3 herds, using a PRRS-MLV vaccine, serum samples with S/P ratio <2.0 were considered to be negative for infection with field strains of PRRSV.

Part B

Herds and animals

Based on the results from part A, 8 "high" and 8 "low" herds were selected. The 8 "high" herds were defined as the herds, described in part A, having high percentages of lung lesions (pneumonia) at slaughter, and the 8 "low" herds had low percentages of pneumonia at slaughter.

A c c e p t e d

M a n u s c r i p t 6 For both the "high" and "low" herds, 3 pigs showing signs of respiratory distress (e.g. dyspnoea)

were selected, and further examined after necropsy. In situations with no clear respiratory distress, 16 weeks old pigs were selected. All pigs (n=48) were selected by one and the same veterinarian.

During the visits, the same veterinarian recorded age and clinical signs of each selected pig. None of the pigs was treated with antimicrobials within one week prior to necropsy.

Necropsy and examinations for lung pathogens

At necropsy, all euthanized pigs were examined for macroscopic lesions, in particular lung lesions.

Lung tissue samples from "high" and "low" pigs were microscopically examined for histopathological lesions using a haematoxylin-eosin staining, and for the presence of bacteria and viruses including PCV2 viral DNA load. From each affected lung, one sample was taken from the transition area between macroscopically affected (with lesions) and unaffected tissue. A second sample, or one sample in case of absence of macroscopic lesions, was taken from each animal from a macroscopically unaffected area of the lung. For each pig, the same area of the lung was selected (the cranial ventral part of the same selected lobe). 

Statistical analyses

Serological data from part A were subjected to generalized ordinal regression analysis in

RESULTS

Part A

The overall technical data are presented in Table 1. Data from pigs from 29 herds were collected but three herds were excluded in the data presented in Table 1. Their data sets were not complete (the slaughterhouse percentages of 2006 were not available).

The mean number of slaughtered pigs per herd in 2006 was 1651 and this number varied between herds from 669 to 7600. The recorded lung lesions and pleuritis in slaughtered pigs varied per herd between, 0.1 -17.7% and 0.6 -35.8%, respectively. The relative lung lesion and pleuritis cases per herd varied between 4 -495%, and 5 -284% (corrected for the "2006 slaughterhouses percentages").

Table 1

Serological data part A

Table 2 presents the overall serological data. It shows that, in all 29 herds, antibodies were detected against PCV2, SIV-H1N1, SIV-H3N2 and A. pleuropneumoniae. A. pleuropneumoniae and SIV antibodies in 10-12 week old pigs were considered to be maternal antibodies.

PCV2-IgM antibodies were already detected in pigs from 4 herds around the age of 10 -12 weeks, but more often in pigs around the age 16 weeks; namely in pigs from 23 (79%) of the 29 examined herds.

In 24% of the examined herds, PCV2-IgM was detected in 20 -22 week old pigs, while PCV2-IgG was detected in 20 -22 week old pigs from all herds. PRRSV antibodies were detected in 25 (86%) of the herds.

Table 2
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Statistical analyses of the data from part A

In total, data from 26 herds were used for statistical analyses. From 3 herds the slaughterhouse percentages of 2006 were not available. Three categories were made for both the outcome variables; a) the percentage of affected lungs at the slaughterhouse, and b) the percentage of affected pleura at the slaughterhouse. The distribution of the three categories and the respective percentage affected lungs and pleura over the three categories are represented in Table 3 for affected lungs and for affected pleura. The categories were defined in such a way that three categories of approximately the same number of observations were formed.

The dataset is furthermore subdivided in data from young finishers (10 -12 weeks), middle aged finishers (16 weeks) and old finishers (20 -22 weeks). Taken together, this means that for each of the 3 age groups statistical analyses were performed for each of the two outcome variables, so six analysis. In every part of the analysis e.g. the variables IgG and IgM antibodies against PCV2 and the slaughterhouse reference percentages for either lungs or pleura were fixed in the statistical models.

The following variables were inserted in the statistical models; growth rates (in grams/day), feed conversion, percentage dead loss, IgG and IgM antibodies against PCV2, antibodies against A.

pleuropneumoniae, Mycoplasma hyopneumoniae, PRRSV (ELISA S/P-ratios), H1N1, H1N2, and H3N2 antibody titres, and SIV seroconversion on herd level (seroconversion was defined as an increase of at least 2 titre steps; 0=no seroconversion, 1=seroconversion between 10 -12 and 16 weeks, or between 16 and 20 -22 weeks, 2=seroconversion between 10 -12 and 16 weeks and between 16 and 20 -22 weeks as well). 

Part B

The 8 "high" herds had high percentages of pigs with lung lesions (pneumonia) at slaughter (mean of the relative percentages of pigs with lung lesions was 157%; range 130% -189%), and for the 8 "low" herds, the mean of the relative percentages of pigs with lung lesions at slaughter was 48% (range 14% -74%).

Post-mortem examinations

The mean age of "high"-and "low" pigs with respiratory distress at necropsy was 18.0 and 17.3 weeks, respectively (range between 13 and 24 weeks). Macroscopic lesions (pneumonia, catarrhal pneumonia) and/or histopathological lung lesions (interstitial pneumonia, chronic forms of pneumonia from "high" herds, and in pigs (n=17) from "low" herds as well (Table 4). In Table 4, for each "high"

and "low" pig, the macroscopic and histopathological lesions, PCV2 DNA loads in macroscopic affected and unaffected lungs, SIV/PRRSV, pathogenic bacteria (Arcanobacterium pyogenes, Actinobacillus pleuropneumoniae, Bordetella bronchiseptica, Pasteurella multocida, Haemophilus parasuis, M. pleuropneumoniae), and Streptococcus spp / E. coli detection in lungs are presented.

Table 4

Statistical analyses of the data from part B

Results of the macroscopic and histopathological examinations, and the detection of the different lung pathogens, were analysed statistically per animal (Table 5). The presented results in Table 5 are the proportions of positive animals for "high" and "low", the P-values for the difference in proportion between those groups and whether the corresponding variable was found more or less often in pigs from "high" herds compared to pigs from "low" herds. The following variables were found significantly more often in "high" than in "low" pigs: lobus apicalis pneumonia, presence of PCV2 in macroscopically unaffected lungs, presence of SIV, presence of Pasteurella multicoda and presence of M. hyopneumoniae. In addition, high PCV2 DNA loads (>10 4 PCV2. DNA copies/mg) were found in lungs of 14 (58%) "high", and in 7 (29%) of the "low" pigs (P=0.13).

The mean PCV2 DNA copy load in macroscopically affected lungs from "high" pigs was also higher than the mean PCV2 DNA copy load in macroscopically affected lungs from "low" pigs, although this difference for macroscopically affected lungs was not significant. The differences in the mean log 10 PCV2 DNA copies/mg values between "high" and "low" pigs was 1.6 for the macroscopically affected parts of the lungs and 2,0 for the macroscopically unaffected parts of the lungs.

Interstitial pneumonia, Streptococcus spp and a-pathogenic bacteria were found significantly more often in "low"pigs.

After the multivariate analysis on data of all 16 herds (8 "high" and 8 "low" herds) two variables remained, namely PCV2 from unaffected lungs with an Odds ratio of 8.7 (95% 

PCV2 and co-infections

In one "low" pig with pneumonia (no 9224), the PCV2 DNA load in affected lungs was high (>10 6 copies/mg) while no other viral or bacterial pathogens were detected. In all other lungs with macroscopic and/or histopathological lesions from "high" and "low" pigs where PCV2 was detected, PCV2 was found in combination with other lung pathogens, such as Mycoplasma hyopneumoniae, P. multocida, A. pleuropneumoniae, SIV or PRRSV.

In 11 of the 19 affected lungs (with macroscopic or histopatholocial lesions) from "high" pigs, high PCV2 DNA loads of >10 4 DNA copies/mg were found in combination with one or more other lung pathogens, while this was found only in 5 of the 17 affected lungs from "low" pigs (P=0.02) (Table 4).

Table 5
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DISCUSSION

In Europe, the economic losses in swine industry related to respiratory diseases are very high. PRRSV, SIV, Mycoplasma hyopneumoniae, Pasteurella multocida and Actinobacillus pleuropneumoniae, are all known contributors to this disease complex. PCV2 also has been found in association with porcine respiratory diseases, but its role as aetiological agent is still not clear [START_REF] References Allan | Isolation and characterisation of circoviruses from pigs with wasting syndromes in Spain, Denmark and Northern Ireland[END_REF][START_REF] Opriessnig | Experimental reproduction of postweaning multisystemic wasting syndrome in pigs by dual infection with Mycoplasma hyopneumoniae and porcine circovirus type 2[END_REF][START_REF] Grau-Roma | Detection of porcine reproductive and respiratory syndrome virus, porcine circovirus type 2, swine influenza virus and Aujeszky's disease virus in cases of porcine proliferative and necrotizing pneumonia (PNP) in Spain[END_REF][START_REF] Opriessnig | Porcine circovirus type 2 associated disease: update on current terminology, clinical manifestations, pathogenesis, diagnosis and intervention strategies[END_REF]. More insights are warranted on the role of PCV2 as etiological agent in porcine respiratory diseases, especially in herds without clinical signs of PMWS. In PMWS cases the load of PCV2 in lung tissue can be very high [START_REF] Segalés | First report of post-weaning multisystemic wasting syndrome in pigs in Spain[END_REF][START_REF] Segalés | Postweaning multisystemic wasting syndrome (PMWS) in pigs[END_REF][START_REF] Chae | Postweaning multisystemic wasting syndrome: a review of aetiology, diagnosis and pathology[END_REF], but in many European countries the number of PMWS cases has been decreasing within the last 5 years [START_REF] Wellenberg | Spread of post-weaning multisystemic wasting disease (PMWS) in Europe[END_REF].

In part A of this study, the PCV2 IgM data show interesting results. These data show that the detection of IgM antibodies against PCV2 in pigs of 16 and 20 -22 weeks of age correlates with reduced percentages of pleuritis or lung lesions at slaughter. This indicates that fattening pigs older than 16 weeks are probably more capable in coping with the effects of PCV2 infections than piglets in the age of 10 -12 weeks. PCV2 infections in young fattening pigs are probably associated with an increased probability of finding lung lesions and pleuritis at slaughter.

The serological data on A. pleuropneumoniae in 20 -22 weeks old pigs were associated with pleuritis scores at slaughter (OR 5, P=0.015). It is well known that A. pleuropneumoniae is able to cause pleuropneumoniae in fattening pigs.

Finding antibodies against SIV-type H1N1 in 10 -12 weeks old pigs reduces the probability of pleuritis at slaughter (OR 0.39, P=0.033). These antibodies, at the age of 10 -12 weeks, are probably maternal antibodies that protect young fattening pigs against H1N1 infections.

Growth, feed conversion and percentage dead loss are not explanatory variables for the percentage lung lesions or pleuritis at slaughter themselves, but they are the result of (amongst others) the disease status of a herd. As such, they may reflect the disease situation in the herds. Daily weight gain (growth), which is an important factor in the economic viability of the pig industry, was significantly reduced in herds with medium or high levels of pleuritis at slaughter. Differences in daily weight gain were up to 56 grams / animal / day between the highest and the lowest category affected pleura.
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The fact that feed conversion was not found to be significantly related to pleuritis at slaughter can probably be explained by the fact that these sick pigs have reduced appetite, resulting in less growth but not in a significant change in feed conversion. In addition, for young and middle aged fattening pigs, the percentage dead loss was also found to increase the probability of finding lung lesions at slaughter.

A reduction in growth and a higher mortality rate in herds with high percentages (>10%) of pleuritis at slaughter, represent in the current Dutch situation a reduction in economic value of more than € 4.per produced finisher. Four Euro is currently a substantial part of the net profit per raised pig

In part B of this study, we selected pigs with respiratory distress from both the "high" and the "low" herds. Due to this selection, there was no statistical difference in the number of pigs with pathological lung lesions between "high" (n=19) and "low" herds (n=17). This indicates that the selection of affected pigs, based on signs of respiratory distress, in "high" and "low" herds was done properly. We found lobus apicalis pneumonia, PCV2 in macroscopically unaffected lungs, Pasteurella multocida, M. hyopneumoniae and swine influenza viruses significantly more often in lungs from pigs of herds with high percentages of pneumonia at slaughter age than in herds with low percentages.

The assumption that PCV2 infected pigs are more susceptible to secondary bacterial infections [START_REF] Dorr | Epidemiologic assessment of porcine circovirus type 2 co-infection with other pathogens in swine[END_REF], is supported by the fact that in affected lungs (with macroscopic or histopatholocial lesions) high PCV2 DNA loads of >10 4 DNA copies/mg were found often in combination with one or more other lung pathogens such as Pasteurella multocida, Mycoplasma hyopneumoniae, and swine influenza viruses. Pathogens like PRRSV, swine influenza viruses, and Mycoplasma hyopneumoniae have been associated with the porcine respiratory disease complex (PRDC). PRDC is a complex disease in which PCV2 was suggested to play an important role too [START_REF] Kim | Association of porcine circovirus 2 with porcine respiratory disease complex[END_REF][START_REF] Harding | The clinical expression and emergence of porcine circovirus 2[END_REF][START_REF] Opriessnig | Porcine circovirus type 2 associated disease: update on current terminology, clinical manifestations, pathogenesis, diagnosis and intervention strategies[END_REF]. In recent studies with pigs in Korea and the United States, co-infections of PCV2 with one or more pathogens were detected in 85% and 98.1% of the examined pigs [START_REF] Kim | Association of porcine circovirus 2 with porcine respiratory disease complex[END_REF][START_REF] Opriessnig | Porcine circovirus type 2 associated disease: update on current terminology, clinical manifestations, pathogenesis, diagnosis and intervention strategies[END_REF]. They also concluded that co-infections with other viral and bacterial pathogens severely worsened the clinical outcome of porcine circovirus type-2 (associated) diseases.
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The serology data of part A on A. pleuropneumoniae are not confirmed by the results from part B, the post-mortem examinations of pigs from "high" and "low" herds. The difference in results between these two parts of this study on A. pleuropneumoniae can possibly be explained that for both the "high" and "low" herds clinically affected animals were selected for post-mortem examination, and the fact that an A. pleuropneumoniae infection gives clear clinical signs. In the acute phase of respiratory distress, the number of A. pleuropneumoniae infected "high" pigs was not higher than the number of A. pleuropneumoniae infected "low" pigs (P=0.68).

In conclusion, the fact that PCV2-IgM in 16 week and 20 -22 week old pigs was associated with a reduced probability of pneumonia and pleuritis at slaughter, and that high PCV2 loads in combination with Pasteurella multocida, Mycoplasma hyopneumoniae, and swine influenza were found more often in affected lungs from pigs of herds with high percentages of pneumonia and pleurisy at slaughter, support the hypothesis that PCV2 plays a role in lung lesions and pleuritis in fattening pigs, not only in herds with high percentages of PMWS, but also in herds with no or low percentages of PMWS cases. 

  Virological and bacteriological examinations were performed on all examined lungs. The following techniques were performed for viral examinations; a quantitative real-time PCR for PCV2, real-time PCR tests for EU-and US-type PRRSV, and the influenza-A viruses H1N1, H1N2 and H3N2 (Wellenberg et al., 2004; Van Maanen et al., 2006). The amount of PCV2 DNA was examined in each lung at two different areas (see above). This was done to determine the difference in PCV2 viral DNA load in affected and unaffected parts of lungs within the same "high" or "low" pig. Lung samples were examined for the presence of Actinobacillus pleuropneumoniae, Pasteurella multocida, Haemophilus parasuis and Streptococcus spp by cultivation techniques, and for Mycoplasma hyopneumoniae by quantitative real-time PCR (Dubosson et al., 2004).

  Stata version 10 using the program Gologit2 (Williams, 2006) Outcome variables are respectively the A c c e p t e d M a n u s c r i p t 7 percentage of affected lungs, and the percentage of affected pleura, both subdivided in three categories. The next model is used: odds-ratios for transition from category k to category k+1 The model is a combination of the ordered logistic regression model (ologit, Stata 10) and the multinomial logistic regression model (mlogit, Stata 10). If possible ordered logistic model is used, assuming β i1 = β i2 If this assumption is invalid the multinomial model is used, implicating that for some i β i1 ≠ β i2 The explanatory variables IgM and IgG antibodies against PCV2 as well as the relative percentage of affected lungs and affected pleura at the slaughterhouse are forced into the model. For all other explanatory variables a backwards elimination procedure was used, with a P-value of 0.05. The hierarchical nature of the problem is addressed by correcting the standard errors of all estimated odds ratios for within herd correlation.For part B first a univariate analysis was done. The proportions test (using Stata version 10, prtest) was used to look for significant differences between high herds and low herds concerning the macroscopic and histopathological findings, including data from bacteriological and virological examinations (n=48). A P-value of <0.05 was chosen to indicate a significant difference. In a second stage a multivariate analysis was done using the logistic model backwards elimination procedure was used, with a P-value of 0.05.
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 3 Results of the statistical analysis of Part A (Stata 10, Gologit2 procedure) showed that pigs at 16 weeks of age with IgM antibodies against PCV2 had a lower probability of having pleuritis at
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slaughter (OR 0.34, P<0.000). Pigs, in the age category of 20 -22 weeks, with IgM antibodies against PCV2 also had a lower probability of having pneumonia at slaughter (OR 0.29, P=0.032). Young finishers (pigs of 10 -12 weeks) with an antibody titre against SIV-H1N1 showed a lower probability A c c e p t e d M a n u s c r i p t 10 of having pleuritis at slaughter (OR 0.39, P=0.033). At herd level, pigs of 16 weeks of age with a seroconversion for SIV-H1N1 showed a higher probability of pleuritis (OR 1.50, P=0.017).

shows the box-and- whisker-plot of growth per day for the three pleuritis categories. The difference in growth between pIeuritis category 1 and 2 was 56 grams per day more for category 1 (category 1 had a mean of 805 and category 2 had a mean of 749 grams/day). This is a significant difference (Statistix for Windows, version 8.0, Two sample T Test, P=0.0054). Pigs in the age of 10 -12 weeks and 16 weeks with a higher percentage dead loss at herd level had a higher probability of having pneumonia at slaughter: OR 3.27, P=0.009 and OR 2.85, P=0.010, respectively.

  

Table 1 :

 1 Technical data of the farms in 2006 (n=26)

		Mean value	Variation
	Number of slaughtered pigs	1651	669 -7600
	Daily weight gain	772	689 -855
	Mortality rate (%)	2.6	0.9 -5.9
	Relative lung score	124%	4 -495%
	Relative pleuritis score	96%	5 -284%

Table 2 :

 2 Percentages of farms and pigs (between brackets) with antibodies at the three different moments of sampling (

n= 29 herds and 818 sera).

  

			Age of the pigs	
	Agent	10-12 weeks	16 weeks	20-22 weeks
	PCV2 IgM	14% (4%)	79% (36%)	24% (11%)
	PCV2 IgG PRRSV SIV H1N1 SIV H1N2 SIV H3N2 M. hyopneumoniae A. pleuropneumoniae	31% (6%) 69% (29%) 97% (23%) 76% (14%) 100% (47%) 7% (1%) 96% (44%)	83% (55%) 72% (52%) 86% (34%) 69% (22%) 100% (34%) 31% (7%) 59% (27%) M a n u s c r i p t 100% (93%) 86% (72%) 93% (65%) 79% (43%) 100% (64%) 52% (25%) 72% (42%)
	A c c e p t e d	
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Table 3 : Descriptive statistics of the three categories with the percentages of affected lungs and pleura at slaughterhouse.

 3 

	Number of observations	Mean	Standard	Minimum	Maximum
		(n = 752)	(%)	deviation	(%)	(%)
				(SD)		
	Category "Lung"					
	1 (low)	209	2.0	1.2	0.1	3.5
	2 (medium)	268	6.2	1.8	4.0	9.0
	3 (high)	275	13.9	2.8	10.1	17.7
	Category "Pleura"					
	1 (low)	240	2.2	1.1	0.6	3.7
	2 (medium)	255	13.3	6.2	4.1	20.9
	3 (high)	257	27.2	4.6	21.5	35.8

Table 4 :

 4 Macroscopic and histopathological lesions, PCV2 DNA loads in macroscopic affected and 459 unaffected lungs, SIV/PRRSV pathogenic bacteria and Streptococcus spp / E. coli detection in lungs

	460									
	461	of "high" and "low" pigs.						
		"high" herd	Animal ID	Macroscopic lesions	Histopathological	lesions	PCV2 DNA copies/mg (log10)	PCV2 DNA copies/mg (log10)	SIV and/or PRRSV	Pathogenic bacteria	Streptococcus spp and/or E.coli
							affected lung unaffected		
								lung		
		3	61395		1		2,81	2,30	1	
			60178		1		0	2,30	1	
			64815				5,15	0		
		7	3838	1			2,68	3,51	1	1
			3640		1		7,15	7,26		1
			29				-	5,51		
		8	1312				1,73	0		
			1284				0	1,79		
			1344	1			2,76	2,34		1
		13	4450	1			4,52	4,91	1	1
			1454	1			5,38	5,87	1	1
			68	1			7,34	7,41	1	1
		18	2101	1			3,54	3,45		1
			2348	1			7,15	6,76		1
			2113	1			5,68	6,00	1	1
		21	2818		1		6,23	6,48	1	
			2268	1			4,91	4,72	1	1
			2222	1			6	6	1	1
		23	73202				4,11	4,15	1	
			71033		1		5,62	5,48	1	
			525	1			5,51	6,11	1	1
		31	596		1		0	0	1	
			639	1			0	0	1	1
			682	1			0	0	1	1
	462									
	463									
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