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ABSTRACT.- Konradt G., Bassuino D.M,, Siqueira L.C., Bianchi M.V, Sonne L., Driemeier D. &
Pavarini S.P. 2020. Infectious diseases dynamics in growing/finishing pigs in Southern
Brazil (2005-2016). Pesquisa Veterindria Brasileira 40(4):254-260. Setor de Patologia
Veterinaria, Departamento de Patologia Clinica Veterinaria, Faculdade de Veterinaria,
Universidade Federal do Rio Grande do Sul, Av. Bento Gongalves 9090, Porto Alegre, RS
91540-000, Brazil. E-mail: saulo.pavarini@ufrgs.br

This study aimed to determine the frequency and distribution of infectious diseases
diagnosed through necropsy examination and histopathological analysis in growing/finishing
pigs along 12 years (2005-2016) in Southern Brazil. We evaluated 1906 anatomopathological
exams of pigs at growing/finishing phases, of which the infectious diseases corresponded
to 75.6% of the cases (1,441/1,906). Porcine circovirus type 2 (PCV2) infections were the
most frequent, accounting for 51.3% of the cases (739/1,441) with a higher frequency
from 2005 to 2007, characterizing an epidemic distribution, with a gradual decline after
2008. Infectious diseases affecting the respiratory system were the second major cause
with 30.1% of the cases. Among these, necrotizing bronchiolitis caused by swine Influenza
(15.1%, 218/1,441) and bacterial pneumonia (15%, 216/1,441) were the main conditions.
Influenza was mostly diagnosed from 2010 to 2013, accounting for 43.1% (167/387) of the
cases. After this period, both respiratory infectious diseases were endemic. Digestive system
infectious diseases accounted for 10.5% of the diagnoses (151/1,441), with the following
main conditions: Salmonella spp. enterocolitis (43.7%, 66/151), Lawsonia spp. proliferative
enteropathy (41.7%, 63/151), and Brachyspira spp. colitis (14.6%, 22/151). The latter had
a higher incidence from 2012 to 2014 with all cases detected in this period. Polyserositis
and bacterial meningitis represented, respectively, 5.8% (84/1,441) and 2.3% (33/1,441)
of the cases diagnosed, with a constant endemic character.

INDEX TERMS: Infectious diseases, growing pigs, finishing pigs, Brazil, swine diseases, porcine circovirus,
swine influenza, bacterial pneumonia, enterocolitis, polyserositis.

RESUMO.- [Dindmica de ocorréncia das doencas infecciosas
em suinos nas fases de crescimento e terminacio no sul
do Brasil (2005-2016).] O objetivo deste estudo consistiu
em determinar a frequéncia e a distribuicao das doencgas
infecciosas diagnosticadas através de exame de necropsia e
analise histopatoldgica em suinos nas fases de crescimento/
terminacdo ao longo de 12 anos (2005-2016) no sul do Brasil.
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Foram avaliados 1906 laudos anatomopatolégicos de suinos
nas fases de crescimento/terminagao, dos quais as doencas
infecciosas corresponderam a 75,6% (1441/1906) do total.
As infec¢des por circovirus suino tipo 2 (PCV2) foram as mais
frequentes, contabilizando 51,3% (739/1441) dos casos,
com uma alta frequéncia de 2005 a 2007 caracterizando
uma distribuicdo epidémica neste periodo, e um declinio
gradual ap6s o ano de 2008. A segunda principal causa incluiu
as doencas infecciosas que afetam o sistema respiratério
(30,1% dos casos). Dentre essas, destacaram-se a influenza
suina (15,1%; 218/1441) e pneumonias bacterianas (15%;
216/1441). O diagndstico de influenza apresentou uma
frequéncia elevada de 2010 a 2013, totalizando 43,1%
(167/387) dos casos. Apos este periodo, ambas doencgas
infecciosas respiratérias exibiram carater endémico. As
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doencas infecciosas do sistema digestodrio totalizaram 10,5%
(151/1441) dos diagndsticos, com as seguintes principais
condigdes: enterocolite por Salmonella spp. (43,7%; 66/151),
enteropatia proliferativa por Lawsonia spp. (41,7%; 63/151)
e colite por Brachyspira spp. (14,6%; 22/151). A colite por
Brachyspira spp. apresentou uma alta incidéncia de 2012 a 2014
com todos os casos detectados no periodo. As polisserosites
e meningites bacterianas representaram 5,8% (84/1441) e
2,3% (33/1441) dos casos diagnosticados, respectivamente,
com um carater endémico constante.

TERMOS DE INDEXACAO: Doengas infecciosas, suinos, fase de
crescimento, fase terminal, Brasil, doengas dos suinos, circovirose
suina, influenza suina, pneumonias bacterianas, enterocolites,
polisserosites.

INTRODUCTION

Swine industry represents an important economic activity
in Brazil, which has a worldwide leading position in pig
production and export (Brasil 2018). Pig health is one of the
main challenges in swine industry and it represents, along
with biosecurity measures, one of the main focus to improve
productivity (Amaral et al. 2006, Sobestiansky & Barcellos
2012). In this context, infectious diseases (ID) have a direct
impact in mortality indexes, as well as it may cause losses
in alimentary conversion in finishing pigs (Maes et al. 2003,
Neumann 2012). Porcine circovirus type 2 associated disease
(PCV-SD) is one of the main conditions affecting swine health
(Segalés 2012), with mortality indexes ranging from 4 to 20%
(Segalés et al. 2005, Segalés 2012). Besides this condition,
porcine respiratory disease complex (PRDC) causes substantial
sanitary impacts in swine industry (Schaefer et al. 2013),
with a myriad of viral and bacterial pathogens involved.
Primary infectious agents, which are able to induce severe
respiratory/lunglesions, are included among these causes, as
well as secondary/opportunistic infectious agents, which are
mainly related to noninfectious cofactors at the swine farms
(Opriessnig et al. 2011). Among these, swine influenza A,
Mycoplasma hyopneumoniae, Actinobacillus pleuropneumoniae,
Glaesserella (Haemophilus) parasuis, and Pasteurella multocida
are the main agents involved (Opriessnig etal. 2011, Schaefer
etal. 2013). Nevertheless, digestive system diseases are also
highlighted at this phase, with Lawsonia spp. proliferative
enteropathy, swine salmonellosis, and swine dysentery as
the main conditions involved. These are often related to
profuse diarrhea, with similar clinical-pathological findings,
and a frequency of occurrence of 19.56%, 6.52%, and 4.36%,
respectively (Suh & Song 2005, Kich & Cardoso 2012, Viott et
al. 2013, Burrough 2016). This study aimed to determine the
frequency and distribution of infectious diseases diagnosed
through necropsy examination and histopathological analysis
in growing/finishing pigs along 12 years (2005-2016) in
Southern Brazil.

MATERIALS AND METHODS

A retrospective study of ID affecting growing/finishing pigs (age
range of 63 to 160 days) was conducted in the anatomopathological
database of the veterinary pathology laboratory from January 2005
to December 2016. The necropsy and anatomopathological protocols
were reviewed, and information contained within these reports was

registered. These were later classified regarding the diagnosis, annual
distribution, and seasonal occurrence. All pigs were originated from
farms located in Southern Brazil (Rio Grande do Sul, Santa Catarina,
and Parand states), and were raised in growing-finishing units with
variable herds of 200 to 5,000 pigs. Cases with a conclusive diagnosis
(obtained through histopathological, immunohistochemical, or
Warthin-Starry histochemical exams) were grouped into eight
categories of ID: porcine circovirus type 2 infections, swine influenza
A infection, bacterial pneumonias, polyserositis, Salmonella spp.
enterocolitis, Lawsonia spp. proliferative enteropathy, Brachyspira
spp. colitis, and bacterial meningitis. Cases wherein epidemiological,
clinical, or pathological data were scarce to obtain a final diagnosis
were excluded from this study. Moreover, materials obtained from
scientific experiments, abattoirs analysis, and locations outside
the scope of this study were excluded of the analysis. Distribution,
frequency, and seasonal occurrence of the ID were evaluated and
determined through a descriptive statistical analysis. This analysis
was represented as n (%) for the frequency of diseases diagnosed
along the years. A contingency analysis was used to evaluate an
association between categorical variables (disease and affected
system) along the years. A p-value <0.05 was considered statistically
significant. All analysis were performed with the Software Jmp 14
(SAS, Cary/NC).

RESULTS

A total of 1,906 anatomopathological exams of growing-
finishing pigs in Southern Brazil were evaluated in this study.
Among these, ID corresponded to 75.6% of the diagnoses
(1,441/1,906). All cases were from samples originated in
the Southern Brazil, mainly represented by Rio Grande do
Sul state with 44.6% of the cases (643/1,441), followed by
Santa Catarina state with 42.3% (610/1,441), and Parana
state with 13.1% (188/1,441) of the cases.

Porcine circovirus type 2 (PCV2) infections were the most
frequent and accounted for 51.3% of the ID (739/1,441), of
which 88.6% were associated with PCV-SD, followed by porcine
dermatitis and nephropathy syndrome (PDNS) in 11.4% of
the cases (84/739). PCV2 infections had a higher frequency
from 2005 to 2007, with 54.7% of the diagnoses during this
period (404/739), and, thus, an epidemic distribution was
observed. Later on, there was a gradual decline after 2008,
until it reached an endemic status. A seasonal occurrence was
not observed (p>0.1) either for spring/summer (358/739)
or autumn/winter (381/739). The annual distribution for
PCV2 infections is shown in Figure 1.

ID that affected the respiratory system accounted for 30.1%
of the cases. These were mostly represented by necrotizing
bronchiolitis caused by swine influenza A infection, which
accounted for 15.1% of the ID in this study and represented
almost 50% of the pneumonia samples. This condition, which
was initially diagnosed by the end of 2009, had an epidemic
distribution with an increased frequency of diagnosis from
2010 to 2013, accounting for 43.1% of the cases (167/387).
After this period, the disease occurred with an endemic
character along with other bacterial pneumonia. Similarly,
these accounted for 15% ofthe ID (216/1,441) diagnosed, in
which 79.6% of the cases (172/216) were compatible with
suppurative bronchopneumonia, while 20.4% (44/216) were
compatible with fibrinonecrotizing pleuropneumonia. Both
conditions (necrotizing bronchiolitis by swine influenza A and
bacterial pneumonia) did not vary along the distinct seasons.
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Fig.1. Annual distribution of porcine circovirus type 2 infection, swine influenza A infection, and bacterial bronchopneumonia along 12

years (2005-2016) in Southern Brazil.
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Fig.2. Annual distribution of Lawsonia spp. proliferative enteropathy, Salmonella spp. enterocolitis, and Brachyspira spp. colitis along 12

years (2005-2016) in Southern Brazil.

Moreover, an etiology for bacterial pneumonias could not be
determined as these samples were previously fixed in 10%
formalin. The annual distribution for swine influenza A and
bacterial pneumonia is shown in Figure 1.

ID affecting the digestive system accounted for 10.5% of
the cases (151/1,441). The most common conditions were:
Salmonella spp. enterocolitis (43.7%, 66/151), Lawsonia spp.
proliferative enteropathy (41.7%, 63/151), and Brachyspira
spp. colitis (14.6%, 22/151). Salmonella spp. enterocolitis
and Lawsonia spp. proliferative enteropathy had an endemic
character distribution in this study, with a higher frequency
in 2010, 2013, and 2016. On the contrary, Brachyspira spp.
colitis had a higher frequency from 2012 to 2014, with all
cases diagnosed within this period. Additionally, Brachyspira
spp. colitis had a tendency for seasonal occurrence (p=0.08),
with 68% of the cases (15/22) diagnosed during spring/
summer. The annual distribution of ID affecting the digestive
system is shown in Figure 2.
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Polyserositis accounted for 5.8% of the cases (84/1,441),
and it occurred with an endemic character along all the
analyzed period. Seasonal occurrence was not observed.
Bacterial suppurative meningitis represented 2.3% of the cases
diagnosed (33/1,441), which had an endemic distribution
along the analyzed years. The pathological findings consisted of
suppurative meningitis involving the leptomeninges (29/33),
and in 4/33 of the cases, besides the leptomeningeal lesions,
there were also pleuritis and suppurative pericarditis.

DISCUSSION

Swine ID affecting growing-finishing pigs accounted for 75.6%
of the cases diagnosed in general, which is slightly above
the data reported previously by Brum et al. (2013) in Brazil
(68.1%) and below the data reported by Pelliza et al. (2007)
and Tateyama etal. (2000), with 77.2% and 90% in Argentina
and Philippines, respectively. The highest number of ID in the
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present study may have been influenced by the type of samples
analyzed, since this investigation was conducted with fixed
samples submitted to a pathology laboratory. Noninfectious
diseases affecting growing-finishing pigs, such as gastric ulcers
and mesenteric torsions/volvulus, are not often submitted
for analysis, because these conditions are easily diagnosed
at the gross examination (Morés 2009).

PCV-SD was initially described in 1991 in western Canada,
wherein it was associated with postweaning multisystemic
wasting syndrome (Allan & Ellis 2000). Since then, it has
been widely described (Opriessnig etal. 2007, Gillespie etal.
20009, Ciacci-Zanella et al. 2015, Konradt et al. 2018), and it
was the most frequently diagnosed condition in the current
work, accounting for 51.3% of the cases. These were mostly
diagnosed between 2005 and 2007, similarly to previous
studies (Opriessnig et al. 2007, Gillespie et al. 2009). After
commercial vaccines containing subunits of PCV2 expressed
in baculovirus were employed and noninfectious cofactors
were reduced, there was a significant decay of the disease in
Brazil (Ciacci-Zanella et al. 2015), which was also observed in
this study after 2008, when the condition passed to occur with
an enzootic character. Therefore, since commercial available
vaccines (effective against PCV2 infections) were introduced,
there was a marked reduction in PCV associated disease in
brazilian swine herds (Ciacci-Zanella 2017).

Respiratory infections in pigs may result in significant
economic losses to the production systems, aside from causing
negative effects on animal welfare (VanAlstine 2012). These
conditions are usually multifactorial and associated with the
interaction between multiple infectious agents, as well as
noninfectious cofactors, such as environmental, handling, age,
genetics, and nutrition (Rech et al. 2018). Swine influenza,
which was the main respiratory condition diagnosed in the
present study, stood out in Brazil after the human pandemic
influenza took place in 2009 concomitantly with a similar clinical
disease in pigs, which was caused by similar viral subtypes to
the worldwide distributed (Hofshagen et al. 2009, Howden
etal. 2009, Pasma & Joseph 2009, Moreno et al. 2010, Pereda
etal. 2010, Schaefer etal. 2011, Watanabe et al. 2012, Njabo
et al. 2012, Holyoake et al. 2011). Similarly, in the present
study there was a higher frequency of diagnosis between
2010 and 2013, with indexes that reached 43%. This fact may
be explained by viral introduction in naive swine herds to
influenza; therefore, the disease had an epidemic character, with
higher morbidity indexes (Van Reeth et al. 2012). Biosecurity
measures to prevent influenza occurrence in the herds, as well
as reducing noninfectious cofactors (environmental factors,
handling, stress, and higher infection pressure) are important
measures to avoid viral dissemination, in addition to reduce
infections by other important respiratory pathogens at this
phase (FAO 2010, Barcellos et al. 2017). These were also
observed in the present study, as, along with the reduction of
swine influenza from 2012 to 2013, a concomitant decrease
of bacterial pneumonias was also observed in growing-
finishing pigs. Nowadays, swine influenza A virus is frequently
found in postweaning pigs in association with Glaesserella
(Haemophilus) parasuis, and in finishing pigs in association
with Mycoplasma hyopneumoniae and Pasteurella multocida
(Barcellos et al. 2017). In Brazil, bacterial pneumonias are
important conditions diagnosed in growing and finishing pigs
owing to the intensive production systems employed, which

are characterized by high animal farming densities in addition
to mixture of animal lots with distinct origins (Opriessnig et
al. 2011, Mores et al. 2015). The prevalence of this condition
varies from 19 to 79% of the diagnoses in pigs, and, among
the bacterial agents, P multocida, M. hyopneumoniae, and
Actinobacilus pleuropneumoniae are highlighted (Enoe et al.
2002, Fraile etal. 2010, Meyns etal. 2011, Morés etal. 2015).
In this study, suppurative bronchopneumonia accounted
for 79.6% of the cases of bacterial pneumonias, which is
similar to a previous result (77.3%) obtained by Mores et al.
(2015) in Brazil. These authors have also highlighted from
an immunohistochemical and bacterial isolation analysis
perspective that 80.3% and 56.7% of these cases were
caused, respectively, by M. hyopneumoniae and P. multocida,
suggesting that these agents were often coinfecting the pigs.
Fibrinonecrotizing pleuropneumonia accounted for 20.4%
of the cases, and these conditions are frequently caused
by A. pleuropneumoniae infection, as well as are associated
with the production of four bacterial exotoxins (ApxI, ApxII,
Apxlll, and ApxIV) (Kamp et al. 1997, Opriessnig etal. 2011,
Gottschalk 2012a).

Lawsonia intracellularis proliferative enteropathy, Salmonella
spp. enterocolitis, and Brachyspira spp. colitis are important
worldwide distributed conditions in growing-finishing pigs
with similar clinical and pathological features (Jacobson et
al. 2003, Suh & Song 2005, Kich et al. 2011, Viott et al. 2013,
Burrough 2016). These conditions represented 10.5% of the
diagnoses in the present study, which are unequal to previous
results of 31.7% and 15.4% in South Korea and Argentina,
respectively (Suh & Song 2005, Pelliza etal. 2007). Lawsonia
spp. enteropathy and Salmonella spp. enterocolitis were
endemic diseases in the current work with a frequency of
43.7% and 41.7%, respectively, when enteric diseases were
analyzed. Kich et al. (2011) and Jacobson et al. (2003) have
reported results of 39% and 67% for Salmonella spp. and L.
intracellularis isolation from samples of pigs with diarrhea
and poor development, which are, respectively, below and
above to the ones obtained in this study. Although Brachyspira
spp. colitis presented an overall low frequency of diagnosis,
a higher incidence was observed from 2010 to 2014. Two
possible explanations may be applied to this increase in
number of cases of Brachyspira spp. colitis: it may be related to
abacterial resistance to some of the antimicrobials commonly
applied to control clinical disease; or it may have occurred
due to the introduction of clinically health females, which
could have carried subclinical infections to many sow farms
of different integration companies (Daniel et al. 2013, Daniel
etal. 2017). Strains of Brachyspira spp. resistant to commonly
used antimicrobials have been detected in several studies
(Duinhofetal. 2008, Pringle et al. 2012), and, recently, in Brazil
in ainvestigation that evaluated the sensitivity of Brachyspira
hyodysenteriae and Brachyspira pilosicoli to different classes
of antimicrobials (Daniel et al. 2017). Brachyspira species may
survive in organic material, such as feces diluted in water, for
as long as 48 days in environmental temperatures ranging
from 0 to 10°C (Hampson & Burrough 2019); however, this
study has detected a higher incidence of clinical disease
during spring/summer, which may have occurred because
of a higher infection pressure, as well as due to problems of
bay drainage and asymptomatic pigs acting as carriers and
infection sources (Hampson & Burrough 2019).
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Polyserositis results with significant economic impact in
swine industry owing to increased mortality indexes and carcass
condemnation at slaughterhouses (Kang et al. 2012, Uzal et al.
2016). In this study, these lesions corresponded to 5.8% of the
diagnoses, and presented an enzootic distribution along the
analyzed years, corroborating with previous data (Nedbalcova
etal. 2006, Uzal etal. 2016). Moreover, a previous study by Kang
et al. (2012) identified G. (H.) parasuis (85%), Streptococcus
suis (10.7%), and Mycoplasma hyorhinis (3.6%) as the main
causes of polyserositis in growing-finishing pigs. The low
frequency of this condition may be explained by the infection
dynamics of G. (H.) parasuis in swine, since this infection occurs
mainly at the postweaning phase in pigs from 4 to 8 weeks of
age, wherein there is a decay of colostrum passive immunity
(Oliveira & Pijoan 2004, Nedbalcova et al. 2006).

Suppurative meningitis in pigs is frequently associated
with acute infections by Streptococcus suis serotype 1 and 2
(Cantile & Youssef 2016). The condition is usually related to
neurological clinical signs in 5-10-weeks old piglets (Gottschalk
2012b, Cantile & Youssef 2016), which may justify the low
frequency of diagnosis of this condition in the present work
(2.3%), as all animals were older than 63 days. Etiological
diagnosis was not obtained in this study because samples
were previously fixed in 10% formalin; even though, the
association of the epidemiological and pathological features
(suppurative meningitis) led us to believe that these cases are,
indeed, related to S. suis. G. (H.) parasuis is another common
agentassociated with suppurative meningitis in pigs (Oliveira
& Pijoan 2004); however, fibrinosuppurative polyserositis is
a classical lesion in this condition, and, only, in severe cases
the meninges are involved (Nedbalcova et al. 2006).

CONCLUSIONS

Infectious diseases accounted for 75.6% of the diagnoses
in growing-finishing pigs in Southern Brazil.

Although PCV2 is considered an important agent detected,
a significant reduction of the frequency of cases has been
detected as commercially available vaccines were employed
since 2008 in Southern Brazil.

Among respiratory diseases, swine influenza A infection
was highlighted, reaching a higher frequency at 2012, and,
nowadays, it represents the main respiratory disease in pigs
along with bacterial bronchopneumonia.

Lawsonia spp. proliferative enteropathy and Salmonella
spp. enterocolitis had an endemic distribution among all
years of the present study, while Brachyspira spp. colitis had
a higher frequency from 2010 to 2014.

Polyserositis and bacterial meningitis had a low frequency
of diagnosis with an endemic distribution along the 12 years
of this study.
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