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Abstract: A total of 29 520 animals, from 164 batches of pigs belonging to an identical number of herds, were 
involved in the study. The considered population of pigs were limited to the region of north-eastern Poland involving 
six voivodeships. From each herd, samples of blood were collected to evaluate the antibody titres to Mycoplasma 
hyopneumoniae, porcine reproductive and respiratory syndrome virus, Aujeszky’s disease virus and swine influenza 
virus. At an abattoir, the lung lesions of each batch were scored and the enzootic pneumonia-like lesion average 
value was calculated. Lesions, indicative of enzootic pneumonia, were found in 57.8% of the lungs. For all lungs, 
the enzootic pneumonia-like lesion average value was 1.74, ranging from 0.42 to 3.56 among the 164 batches. 
In the examined pig population, 57.8% were considered suffering from swine respiratory disease, the majority 
of the affected pigs came from the Podlaskie (21.7%) and Greater Poland (17.25%) voivodeships. In the most 
affected voivodeships, 88.37% and 85.16% of the farms were considered as disease-susceptible for Greater Poland 
and Podlaskie, respectively. The findings indicate that, in pigs in north-eastern Poland, the major pathogens caus-
ing pneumonia-like lesions are Mycoplasma hyopneumoniae (68.9%) and porcine reproductive and respiratory 
syndrome virus (44%).
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To protect public health as well as animal health 
and welfare, the official inspection on products 
of animal origin intended for human consumption 
are essential. Check results undertaken regularly 
by meat inspectors in abattoirs take on a crucial 
meaning for the consumer as well as for farmers 
and veterinarians. Moreover, procedures are a val-
uable tool in evaluating and monitoring the risk 
factors and the effect of diseases (Merialdi et al. 
2012; Steinmann et al. 2014).

In many countries, the recording of lung lesions 
in abattoirs is a common practice, thus, it has been 
widely used to estimate the severity and prevalence 
of respiratory diseases. At present, the swine/por-
cine respiratory disease complex (SRDC/PRDC) also 
referred as swine respiratory disease (SRD), is pre-
sumably the most significant health concern. In the 
swine industry, it is widespread in modern intensive 
pig farms worldwide and leads to serious economic 
losses. The presence of coinfections, and the man-
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agement and housing conditions have an influence 
on the severity of respiratory diseases. Multiple in-
fectious agents: viruses (porcine respiratory and re-
productive syndrome virus – PRRSV, swine influenza 
virus – SIV, Aujeszky’s disease virus), mycoplasmas 
(Mycoplasma hyopneumoniae – M. hyopneumoniae) 
and bacteria (Pasteurella multocida – P. multocida) 
are usually involved in SRD (Maes et al. 2001; Fraile 
et al. 2010; Meyns et al. 2011; Merialdi et al. 2012; 
Garcia-Morante et al. 2016). 

Cranioventral pulmonary consolidations (CVPC) 
are the main pulmonary lesions found in abattoir 
inspections. Those pathological changes are also 
called enzootic pneumonia-like (EP-like) lesions 
as the crucial bacterial respiratory pathogen re-
sponsible for enzootic pneumonia disease and 
involved in such lung lesions is M. hyopneumo-
niae (Fraile et al. 2010; Meyns et al. 2011; Garcia-
Morante et al. 2016). 

Moreover, concerning the production traits, it was 
proven that pigs with severe lesions in the lungs had 
the lowest liveweight, meatiness and hot carcass 
weight, the highest pH value 45 min after slaughter-
ing (pH45) and the highest occurrence of dark, firm, 
dry (DFD) and pale, soft, exudative (PSE) meat. 
The significant downgrade in the carcass value and 
the major deterioration in meat quality were caused 
by presence of lung lesions (Karabasil et al. 2017).

To date, numerous contemporary studies have de-
scribed the prevalence of respiratory diseases and 
lung lesions at slaughter in the recordings in differ-
ent countries; however, such phenomena in Poland 
have not yet been assessed.

The aims of the present study were to investigate 
the prevalence of lung lesions at abattoirs in north-
eastern Poland and to identify the major factors 
potentially associated with the severity of lesions 
in the finishing pig population.

MATERIAL AND METHODS

A total of 164 batches of pigs from 164 different 
farms were screened. A batch was defined as a group 
of 180 pigs belonging to the same farm that were 
killed on the same day at the abattoir. Blood sam-
ples from a random sample of ten pigs from each 
batch were collected at slaughter. Antibody titres 
to Mycoplasma hyopneumoniae, Aujeszky’s disease 
virus, porcine reproductive and respiratory syn-
drome virus and swine influenza virus were tested 

(IDEEX). Broncho pneumonic lesions, an EP-like 
lesion – purple to grey pulmonary consolidation 
areas, predominantly located bilaterally in  the 
cranioventral areas (Maes et al. 2001) were scored 
at  the slaughterhouse. All the pigs were exam-
ined by the first author. The scoring system used 
to quantify the EP-like lung lesions was Madec’s 
grid, where each lobe was evaluated according 
to the classification shown in Table 1 (Madec and 
Kobisch 1982; Morisson et al. 1985). An EP-like 
lesion average value (sum of the single lung EP-
like lung score/number of scored lungs) was then 
calculated for all the lungs. Then, the EP-like lesion 
average value of each farm was calculated as the 
mean score of all the evaluated lungs. 

The examined pigs were divided into disease-
susceptible and disease-resistant groups based 
on their EP-like lesion average value. In the pig 
population, the EP-like lesion average value score 
of 1 indicates that the animal did not suffer from 
SRD (disease-resistant group) and the farm is dis-
ease resistant. While the EP-like lesion average 
value score of > 2 indicates that the pig suffered 
from SRD (disease-susceptible group) and the farm 
is disease susceptible.

RESULTS AND DISCUSSION

The pig population distribution in each geo-
graphical region is presented in Table 2. A total 
of 29 520 pigs from 164 different farms were ex-
amined. A total of 29 520 lungs were evaluated. 
The average number of lungs scored per batch was 
180 (min. 77 – max. 190). The serological findings 
are summarised in Table 3 and Table 4. At slaugh-
ter, 92% of the herds were seropositive to M. hyo-
pneumoniae. All the herds seropositive to PRRSV 
were also seropositive to  M.  hyopneumoniae. 
Antibodies against swine inf luenza virus H1N1 
were detected in forty herds, while 12/40 (30%) 

Table 1. Enzootic pneumonia-like lesion scoring system 
(Madec and Kobisch 1982)

Enzootic pneumonia-like lesions (per lobe) Score
No lesions 0
Lesion affecting < 25% of the lobe surface 1
Lesion affecting 25–49% of the surface 2
Lesion affecting 50–74% of the surface 3
Lesion affecting > 75% of the surface 4
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herds were also seropositive to PRRSV and M. hyo-
pneumoniae. Broncho pneumonic lesions sugges-
tive of enzootic pneumonia (EP-like) were detected 
in 17 063 (57.8%) of the lungs (Figure 1). In the 
region of north-eastern Poland, the highest fre-
quency of lung lesions was found in the pig popula-
tion from the Podlaskie (21.7%) and Greater Poland 
(17.25%) voivodeships. In the rest of the regions, 
the frequency was four times lower – under 5.55% 
(Figure 1). The EP-like lesion average value was 1.74 
for all the lungs and 3.25 for the affected lungs. 
The EP-like lesion score in the batch of slaughtered 
pigs ranged from 0.42 to 3.56.

A total of 113 farms were considered as disease-
susceptible (68.9%) while 51 farms were considered 
as disease-resistant (31.1%). The mean of EP-like 
lesion average value [mean ± standard deviation 
(SD)] in the disease-susceptible farms (3.25 ± 1.3) 
was numerically higher than that of the disease-
resistant farms (1.12 ± 0.7).The potential major risk 
factors of lesions were associated with M. hyopneu-
moniae together with PRRSV and M. hyopneumo-
niae with SIV – fifty-two and twenty-eight herds, 
respectively. M. hyopneumoniae was potentially 
associated with pulmonary lesions in twenty-one 

herds. The combined infection of M. hyopneu-
moniae, PRRSV and SIV was a potential cause 
of pulmonary lesions in twelve herds. The most 
disease-susceptible farms were located in  the 
Greater Poland (85.16%) and Podlaskie (88.37%) 
voivodeships (Figure 2).

To best of our knowledge, this is the first survey 
study of the risk factors associated with lung le-
sions in pigs slaughtered in Poland. The present 
study provides new insights into the severity and 
prevalence of pulmonary lesions of pigs in north-
eastern Poland. Six voivodeships were taken un-
der consideration: Podlaskie, Warmian-Masurian, 
Masovia, Pomeranian, Kuyavian-Pomeranian and 
Greater Poland. The most significant conclusion 
indicates that cranio-ventral pulmonary consoli-
dations were frequently detected (57.8%) in the 
population of pigs in the screened region of Poland. 
Generally, in European countries, the prevalence 
of  pulmonary lesions ranges from 19% to  79% 
in pigs, however, the large divergence in the range 

Table 2. Geographical distribution of the pig farms screened for cranio-ventral pulmonary consolidation by region

Polish voivodeships Pig population 
(%)

Number of batch-
es taken

Total number 
of lungs

Number of disease-
-susceptible farms 

Number of disease-
-resistant farms 

Podlaskie 26.22 43 7 740 38 7
Warmian-Masurian 11.59 19 3 420 14 7
Pomeranian 20.73 34 6 120 19 15
Kuyavian-Pomeranian 5.49 9 1 620 6 4
Masovia 19.51 32 5 760 13 12
Greater Poland 16.46 27 4 860 23 6

Total 100.00 164 29 520 113 51

Table 3. Serological results for 164 pig herds

Number of sero- 
positive herds

% of herds with 
pneumonia-like 

gross lesions

Mhyo 151 68.9
PRRSV 121 44
SIV (H1N1) 40 24.3
Auy 0 0

Auy = Aujeszky’s disease virus; Mhyo = Mycoplasma hyo-
pneumoniae; PRRSV = porcine respiratory and reproductive 
syndrome virus; SIV (H1N1) = swine influenza virus

Table 4. Description of  the variables related to  the 
lung lesions and infection variables that characterised 
the examined 164 herds

Variable 
General sample

164 herds
mean SD

Clinical signs of macroscopic lesions
EP-like lesions median score in the batch 
of slaughter pigs 

2.2 1.57

% of pigs with EP-like lesions 57.8 21.4

Infectious status of the batch
% M. hyopneumoniae positive batch 92 –
% of batch with antibodies to PRRSV 74 –
% of batch with antibodies to SIV (H1N1) 24.2 – 
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Figure 2

depends on the country and the lung lesion scoring 
system that is used (Falk and Lium 1991; Lium and 
Falk 1991; Grest et al. 1997; Cleveland-Nielsen et al. 

2002; Fraile et al. 2010; Meyns et al. 2011; Fablet 
et al. 2012; Merialdi et al. 2012). Depending on the 
voivodeship, the prevalence of pulmonary lesions 

Figure 2. Geographical distribution of the percentage of pig farms considered as disease-susceptible by region

Figure 1. Pie chart involving the percentage of healthy (1) and affected (2) pigs in the investigated population. The 
small pie – the percentage of affected pigs in a certain voivodeship: (3) Podlaskie, (4) Warmian-Masurian, (5) Po-
meranian, (6) Kuyavian-Pomeranian, (7) Masovia, (8) Greater Poland
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in the pig population ranged from 2.55% to 21.7%, 
thus, the divergence of the range was also signifi-
cant (Figure 1). The highest prevalence of pulmo-
nary lesions was noted in pigs from the Podlaskie 
and Greater Poland voivodeships, where the major-
ity of Polish pig production occurs.

In the worldwide swine industry, respiratory dis-
eases are still one of the most challenging prob-
lems, resulting from the interaction of infectious 
agents (mycoplasmas, viruses and bacteria), host 
factors and environmental conditions. 

The most frequent findings in pig lungs at the ab-
attoir are cranioventral pulmonary consolidation, 
categorised as enzootic pneumonia-like lesions, 
particularly caused by M. hyopneumoniae. Despite 
all the efforts performed to reduce economic losses 
caused by these pathogens, M. hyopneumoniae con-
tinues to be an important concern to worldwide 
swine herds (Zhang et al. 2018). The prevalence 
of M. hyopneumoniae, PRRSV and SIV infections 
was high in this research (Table 4), though simi-
lar to other reported European studies (Falk and 
Lium 1991; Lium and Falk 1991; Grest et al. 1997; 
Cleveland-Nielsen et al. 2002; Fraile et al. 2010; 
Meyns et al. 2011; Fablet et al. 2012; Merialdi et al. 
2012). Considering the susceptibility to diseases 
on farms, the highest rate was noted in farms lo-
cated in the Greater Poland (85.16%) and Podlaskie 
(88.37%) voivodeships (Figure 2). 

In Poland, cranio-ventral pulmonary consoli-
dations are frequent lung lesions in pigs at abat-
toirs, which suggests notable economic losses. 
Improvement in the management at the farm lev-
el together with measures focused on slaughter 
checks, may have a substantial impact in decreas-
ing the occurrence of respiratory diseases.

The findings of this study indicate that the preva-
lence of pneumonia remains high in Poland and 
management factors are central to disease control.
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