PESQUISA

Pesq. Vet. Bras. 46:e07613, 2026

VETERINARIA DOI: 10.1590/1678-5150-PVB-7613
BRASI LEIRA Original Article
Brazilian Journal of . ,
Veterinarv Research Livestock Diseases
[®)ey |

ISSN 0100-736X (Print)
ISSN 1678-5150 (Online)

Anatomopathological findings and etiological
characterization of swine organs in Brazilian abattoirs?

, Manoela M. Piva?*
, Marcele B. Bandinelli?(2,
, David Driemeier?

Marianna Bertolini?*(®), Anderson H. Gris??
Nabila C. Zaghlout®(), Franciéli A. Molossi*®
Saulo P. Pavarini?(2), Luciana Sonne?

ABSTRACT.- Bertolini M, Gris AH, Piva MM, Zaghlout NC, Molossi FA, Bandinelli MB,
Pavarini SP, Sonne L, Driemeier D. Anatomopathological findings and etiological
characterization of swine organs in Brazilian abattoirs. Pesquisa Veterindria Brasileira
46:e07613, 2026. Setor de Patologia Veterinaria, Faculdade de Veterinaria, Universidade Federal
do Rio Grande do Sul, Av. Bento Gongalves 9090, Porto Alegre, RS 91540-000, Brazil. E-mail:
marianna.bertolini@outlook.com

Brazil stands out as one of the leading pork exporters, driven by advances in pig farming
and the adoption of strict sanitary standards. However, non-compliance with these regulations
still significantly contributes to the occurrence of infectious and non-infectious diseases,
which are among the main causes of pig mortality and carcass condemnation at slaughter.
Identifying recurring issues in slaughterhouses can help develop better regulations and
improve pig farming production. The present study identifies and describes the main diseases,
injuries, and etiologies found in samples of slaughtered pigs submitted for analysis at the
Veterinary Pathology Sector of the Federal University of Rio Grande do Sul (SPV-UFRGS) over
the 21 years studied. For this, 1,206 samples from Brazil were analyzed, obtained through a
retrospective and prospective study, with greater representation from the South region. Among
these samples, 1,100 received a conclusive diagnosis (91.2%). Of the diagnosed diseases,
77.5% were of infectious origin, with a focus on respiratory diseases, lymphadenitis caused by
Mycobacterium sp., and infections associated with swine circovirus, which together accounted
for nearly 80% of the cases. Non-infectious lesions accounted for 22.5% of diagnoses and
were classified as neoplastic and non-neoplastic. In the non-neoplastic group, integumentary
changes were the most frequent, with umbilical hernias being the main manifestation. On
the other hand, in the neoplastic group, lymphoma was the most frequent, with 35.5% of the
samples having more than one organ affected in the same animal. Thus, this study aims to
demonstrate the importance of continuous surveillance and adherence to sanitary guidelines
to enhance swine farming further.

INDEX TERMS: Swine, infectious diseases, neoplasia, abattoir, condemnation.

RESUMO.- [Achados anatomopatoldgicos e caracterizagao
etioldgica de orgios suinos em abatedouros brasileiros.]
0 Brasil se destaca como um dos principais exportadores de
carne suina, impulsionado pelos avangos na suinocultura
e pela adogdo de rigidos padrdes sanitarios. No entanto, o
ndo cumprimento destas regulamentacdes ainda contribui
significativamente para a ocorréncia de doengas infecciosas
e ndo infecciosas, que estio entre as principais causas de
mortalidade de suinos e de condenagdo de carcacas no abate. A
identificacdo de problemas recorrentes nos abatedouros pode
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ajudar a desenvolver melhores regulamentacdes e melhorar a
producdo suinicola. O presente trabalho identifica e descreve
as principais doencas, lesdes e etiologias encontradas em
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amostras de suinos abatidos submetidas para analise no
Setor de Patologia Veterinaria da Universidade Federal do Rio
Grande do Sul (SPV-UFRGS) ao longo dos 21 anos estudados.
Para isso, foram analisadas 1.206 amostras do Brasil, obtidas
através de estudo retrospectivo e prospectivo, com maior
representatividade da regido Sul. Dessas amostras, 1.100
receberam diagnéstico conclusivo (91,2%). Das doencas
diagnosticadas, 77,5% eram de origem infecciosa, com
destaque para doengas respiratorias, linfadenites causadas
por Mycobacterium sp. e infec¢cdes associadas ao circovirus
suino, que juntas representaram quase 80% dos casos. As
lesdes ndo infecciosas representaram 22,5% dos diagndsticos
e foram classificadas em neoplasicas e ndo neoplasicas. No
grupo nao neoplasico, as alteragdes tegumentares foram
as mais frequentes, sendo as hérnias umbilicais a principal
manifestagdo. Por outro lado, no grupo neoplasico, o linfoma
foi o mais frequente, com 35.5% das amostras apresentando
mais de um 6rgao afetado no mesmo animal. Portanto, este
estudo tem como objetivo demonstrar a importancia da
vigilancia continua e do cumprimento das diretrizes sanitarias
para melhorar ainda mais a suinocultura.

TERMOS DE INDEXACAO: Suino, doencas infecciosas, neoplasia,
abatedouro, condenacio.

INTRODUCTION

Brazil ranks fourth in global pork production and exports,
generating 5.305 million tons in 2024, primarily from the
southern region (ABPA 2025). This success is attributed
to advancements in pig farming techniques and integrated
systems, along with cooperatives and inspection services at
various levels that play a vital role in ensuring food safety
and in sustaining the industry’s growth and Brazil’s global
economic prominence (Brasil 2020). Failure to meet these
criteria leads to declines in zootechnical standards and
economiclosses (Harley etal. 2012, Brum et al. 2013, Johnson
et al. 2019, Bruns & Stalder 2019, Konradt et al. 2020, Piva
etal. 2020, Morés et al. 2022, Souza et al. 2022).

Diseases affecting finishing pigs include infectious diseases,
mainly respiratory, and non-infectious conditions, such as
gastric ulcers, mesenteric torsions, and cardiomyopathies
(Piva et al. 2020). Some of these conditions can reach the
slaughterhouse, where the destination needs to be recognized
and determined (Brasil 2020). Recognizing lesions of sanitary
importance in the swine slaughter line is extremely important
for both animal and human (Brasil 2020, Rodarte etal. 2023).
For this, guidelines and protocols of conduct were created
and imposed to help slaughterhouse workers, farm workers,
and veterinarians act in suspected cases of diseases of health
importance (Brasil 2020).

Diseases such as pneumonia, enteritis, arthritis, and some
neoplasms, for example, are easily recognized in both ante
mortem and post mortem examination, and the affected parts
are appropriately destined (Brasil 2020, Morey-Matamalas et
al. 2021). However, due to the brief time in which the carcasses
and viscera are examined on the inspection line, the lack of
preparation of employees, technical managers, and, sometimes,
veterinarians, some diseases end up not being identified
correctly because they are subtle and confusing with other
diseases and, consequently, receive a faulty or incomplete
diagnosis (Morey-Matamalas et al. 2021). Comprehensive
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studies detailing the most common findings in slaughterhouses
are crucial for filling out the current knowledge gap. They
will provide a foundational reference for future research, as
no such compilation currently exists. Thus, this study aimed
to identify and characterize pig slaughterhouse lesions, with
morphological and etiological diagnoses, to better outline
areas for improvement in Brazilian pig farming.

MATERIALS AND METHODS

Ethical approval. Samples were submitted as part of routine
clinical diagnostic testing following institutional and national
guidelines, not requiring ethical approval.

Retrospective and prospective study. A retrospective and
prospective study of cases from swine slaughterhouses was conducted
along with the “Setor de Patologia Veterinaria” of the “Universidade
Federal do Rio Grande do Sul” (SPV-UFRGS) report archive, dated
from January 2001 to December 2020, along with received material
and in-locus collection from January 2021 to December 2022. The
data collected during the review of reports included epidemiological
and anatomopathological findings. Epidemiological aspects included
gender, lineage, age, and provided history.

In the macroscopic evaluation of the received samples, not
only was the pathologist’s description recorded in the report, but,
whenever possible, the macroscopic pattern was reassessed based
on the photographic file. In some cases, when considered necessary,
the formalin-fixed paraffin-embedded tissue samples present in
the SPV-UFRGS file were retrieved, and histological sections of 3-5
pum were made and stained with hematoxylin and eosin (HE) for
reassessment.

Supplementary exams. After the first histological analyses, when
necessary, complementary exams were performed. Bacteriology
(Quinn etal. 2011), polymerase chain reaction (PCR) (Renzhammer
etal. 2023), and immunohistochemistry (IHC) (Stafford etal. 2021)
were performed using the internal protocols present at the SPV-
UFRGS and used in research projects, and of the laboratories with
which the SPV-UFRGS has a partnership. Special histochemical
stains, such as Ziehl-Neelsen (ZN), Warthin-Starry (WS), and Grocott
(GR), were performed at SPV-UFRGS (Arrington 1992, Gaffney 1992,
Huerta et al. 2003).

RESULTS

From January 2001 to December 2022, SPV-UFRGS received
16,087 swine samples. Of these, 1,206 cases originated from
slaughterhouse samples, sent by veterinary companies or through
research project collections (1,206/16,087; 7.5%). There was
information about the pigs’ age in 492 reports (492/1,206;
40.8%), with an average of 178.8 days (standard deviation
72.55 days). Most samples came from large slaughterhouses
located in Rio Grande do Sul (60.6%), followed by Santa
Catarina (23.9%), Goias (7.3%), Parana (3.7%), Minas Gerais
(1.3%), Sao Paulo (0.3%), and Mato Grosso (0.2%), the rest
being without state information (33/1206) (Fig. 1). Of the
available sample data, 54.4% were female (118/217), 45.6%
were male (99/217), being all composed of commercial lineage.
Ofthe 1,206 selected reports, 1,100 contained conclusive
diagnoses (91.2%) while 106 reports were inconclusive (8.8%).
The diagnoses were divided into two categories for a better
presentation of the data: infectious and non-infectious. The
distribution of cases per year is shown in Figure 2.
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Infectious causes

The infectious causes accounted for 77.5% (852/1100)
of the conclusive samples, represented by bacterial, viral,
parasitic, and fungal causes, further grouped and divided
into lymphadenitis, respiratory diseases, and other infectious
diseases. The quantification of the identified etiologies and
their percentages is detailed in Table 1.

Lymphadenitis

A total of 340 cases of bacterial and viral lymphadenitis
(340/852, 39.9%) were diagnosed, many of which came
from experiments (119/340, 35%). Most lymphadenitis were
bacterial, the majority being granulomatous lymphadenitis
with multifocal to coalescing white and friable areas that
histologically showed fibrous tissue proliferation encircling
caseous necrosis and an accentuated inflammatory infiltrate
of epithelioid macrophages and neutrophils, caused by
Mycobacterium sp. (Fig. 3), followed by granulomatous and
bacterial lymphadenitis with no determined etiology. Of the
diagnoses suggestive of Mycobacterium spp., 51% showed
positive acid-fast bacilli (AFB) via ZN special staining. Due
to their chronicity, the remaining 58 cases were given as
suggestive of mycobacterial lymphadenitis in regression. Viral
lymphadenitis was represented entirely by porcine circovirus
type 2 (PCV2) infections characterized by enlarged to atrophied
lymph nodes (Fig. 4), with granulomatous lymphadenitis and
lymphoid depletion and, in cases that included the kidneys
and skin, fibrinossupurative glomerulonephritis, dermatitis,
and dermal vasculitis, respectively, and were included in the
post-weaning multisystemic wasting syndrome (PMWS) and
porcine dermatitis and nephropathy syndrome (PDNS). PCV-2
was identified by IHC in 15.4% of cases; the remaining cases
were diagnosed through histopathological lesions such as
lymphoid depletion, inflammatory infiltration of multinucleated
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Fig. 1. Swine origin distribution of samples received by the SPV-
UFRGS from 2001 to 2022 (n = 1100). Source: mapchart.net

giant cells, and fibrous tissue proliferation. The majority of
samples (121/130, 93.1%) were from slaughterhouses in
Goias and Santa Catarina states from 2004 to 2005, displaying
PDNS concomitant with bacterial infections.

Respiratory diseases

A total of 322 samples were from the lower respiratory
tract, specifically lungs (322/852, 37.8%), where 210 had a
diagnosis of bacterial or viral pneumonia (65.2%), and 112
of pleuropneumonia (34.8%) (Fig. 5). The latter having 43
cases only presenting as chronic pleuritis, characterized by
fibrosis of the visceral pleura (Fig. 6). It was possible to identify
the etiological agent causing the disease and coinfections
in 253 cases (78.6%), being confirmed through PCR in 78
samples, 56 by bacterial isolation, and one case by special
ZN staining. The remaining 118 etiologies were suggested
through their morphological and histological patterns, such
as fibrinonecrotic or purulent bronchopneumonia, fibrinous
pleuropneumonia, and necrotic bronchiolitis. The most
frequently observed etiologies were type A swine influenza,
Mycoplasma hyopneumoniae, Pasteurella multocida, and
Actinobacillus pleuropneumoniae. Respiratory diseases with
no identified etiology totaled 21.4% of cases.

Pathogensin 140 cases were associated with one or more
other pathogens (43.5%), a few examples being: swine influenza
virus with M. hyopneumoniae, 25 of these also coinfected
with P. multocida; swine influenza virus with P. multocida;
M. hyopneumoniae with P. multocida, among others, in a
smaller number or with unidentified secondary infections.
Cases without coinfections accounted for 56.5% of samples. P
multocida was seen more as a secondary cause of respiratory
infection in this study, with 53.9% of cases being such.

Other infectious diseases

There were also 190 infectious diseases (190/852, 22.3%)
not included in the previous categories. This category was
mainly composed of bacterial dermatitis due to Erysipelothrix
rhusiopathiae (Fig. 7), bacterial polyserositis, and hepatitis, in
which the latter included bacterial, parasitic (Ascaris suum and
Echinococcus granulosus) (Fig. 8 and 9) and fungal etiologies.
Arthritis due to Mycoplasma hyosynoviae accounted for only a
small portion of this study. Also, in the photographic archive
of the SPV-UFRGS, a picture of a calcified cyst of Taenia solium
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Fig. 2. Swine sample distribution received by the SPV-UFRGS from
2001 to 2022 (n=1100).
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Table 1. Distribution (n) and frequency (%) of cases of infectious diseases in slaughterhouse swine received by SPV-UFRGS
from 2001 to 2022, by etiology

Disease n %* (partial %)®
Lymphadenitis 340 39.9 -
Mycobacterium sp.* 165 48.5 -
Post-weaning multisystemic wasting syndrome (PMWS)* 122 359 -
Porcine dermatitis and nephropathy syndrome (PDNS)* 8 2.4 -
Streptococcus sp.* 2 0.6 -
Bacillus sp.* 1 0.3 -
Unidentified 42 12.4 -
Respiratory diseases 322 37.8 -
Necrotic bronchiolitis by Influenza 88 27.3 -
Influenza® 3 - 3.4
Mycoplasma hyopneumoniae’ 57 - 64.8
Pasteurella multocida* 10 - 114
Actinobacillus pleuropneumoniae* 5 - 5.7
Glaesserella parasuis® 4 - 4.6
Unidentified bacteria 9 - 10.2
Mycoplasma hyopneumoniae 76 23.6 -
Mycoplasma hyopneumoniae$ 24 - 31.6
Pasteurella multocida* 20 - 26.3
Glaesserella parasuis® 5 - 6.6
Actinobacillus pleuropneumoniae* 2 - 2.6
Streptococcus suis* 1 - 1.3
Trueperella pyogenes* 1 - 1.3
Unidentified bacteria 23 - 30.3
Pasteurella multocida 47 14.6 -
Pasteurella multocida* 46 - 97.9
Trueperella pyogenes* 1 - 2.1
Actinobacillus pleuropneumoniae 28 8.7 -
Actinobacillus pleuropneumoniae’ 27 - 96.4
Glaesserella parasuis® 1 - 3.6
Glaesserella parasuis® 11 3.4 -
Mycobacterium sp.* 3 0.9 -
Unidentified bacterial 64 19.9 -
Unidentified viral 4 1.2 -
Other infectious causes 190 22.3 -
Erysipelothrix rhusiopathiae 25 13.1 -
Glaesserella parasuis® 20 10.5 -
Mycoplasma hyosynoviae® 12 6.3 -
Ascaris suum 7 3.7 -
Streptococcus sp.¥ 4 2.1 -
Lawsonia intracellularis™ 4 2.1 -
Taenia solium 2 1.1 -
Pasteurella multocida* 2 1.1 -
Mycobacterium spp.* 2 1.1 -
Salmonella spp.* 1 0.5 -
Escherichia coli* 1 0.5 -
Rhodococcus equi* 1 0.5 -
Trueperella pyogenes* 1 0.5 -
Echinococcus granulosus 1 0.5 -
Aspergillus spp.* 1 0.5 -
Not identified 106 55.8 -
TOTAL 852 100% -

n = Number, ® n/total, ® n of subcategory/n of category, * special staining, * immunohistochemistry, ¥ bacteriology, ¥ polymerase chain reaction.

Pesq. Vet. Bras. 46:e07613, 2026
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in the myocardium was recovered and included to illustrate
this section (Fig. 10). It was possible to confirm the etiological
agents in 27 cases with PCR, 15 with bacteriology, and four
with WS and one with GR silver stains, respectively.

Non-infectious

Non-infectious origin accounted for 22.5% of the diagnoses
(248/1106). It was further divided into neoplastic and non-
neoplastic origins, with the latter including degenerative,
metabolic/nutritional, toxic, traumatic causes and malformations,
represented in Table 2. The non-neoplastic section is mainly
represented by umbilical hernias, lymphoid hyperplasia, and
hepatic, lymphoid, and renal cysts (Fig. 11). The neoplastic
group was mostly composed of lymphoma (Fig. 12 and 13),
nephroblastoma, and hepatocellular carcinoma. Lymphoma
was the most common neoplasia, reported in 11 cases in

which more than one organ of the same animal was affected,
denominated “multicentric”. Of these, the liver was present
in 9/11 cases in this subcategory, followed by lymph nodes
(8/11), spleen (6/11), kidneys (3/11), stomach, and heart
(1/11 each).

DISCUSSION

Infectious diseases were the main cause of condemnation in
the study, corroborating the most common causes of diversion
and condemnation of carcasses in slaughterhouses, and with
retrospective studies or field studies already carried out (Brum
et al. 2013, Konradt et al. 2020, Piva et al. 2020, Filippini
& Freitas 2021, Costa et al. 2022). Histological diagnosis
was essential to identify conditions in which isolation or
identification by complementary exams was not possible,

3

Fig. 3-4. Lymphadenitis in slaughterhouse swine received by the SPV-UFRGS from 2001 to 2022. (3) Mycobacteriosis. Lymph node on

cut surface with multifocal to coalescing white and friable areas. (4) Porcine Circovirus. Markedly large, with multifocal to coalescing

areas of hemorrhage.

Fig. 5-6. Respiratory diseases in slaughterhouse swine received by the SPV-UFRGS from 2001 to 2022. (5) Markedly diffuse fibrinous
pleuropneumonia (white asterisk). (6) Chronic pleuritis highlighting fibrous projections between parietal and visceral pleura (black
asterisk).

Pesq. Vet. Bras. 46:e07613, 2026
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due to sample storage in 10% formalin (Melo et al. 2010,
Hykin et al. 2015).

Lymphadenitides were the most diagnosed during the
studied period. They were mainly composed of lymphadenitis
by Mycobacterium spp., confirmed via characteristic lesions
and ZN staining. The species most commonly affecting pigs
is the Mycobacterium avium complex, with the subspecies
hominissuis as the most prevalent (Stromerova & Faldyna
2018). However, infection with Mycobacterium bovis and
Mycobacterium tuberculosis may also occur via wild boars
and humans (Laraetal. 2011, Lopes etal. 2021). The species
of Mycobacterium involved in this study was not determined
because the sample was fixed in 10% formalin solution, which
made itimpossible to perform the isolation (Melo etal. 2010).
The M. avium complex is usually restricted to mesenteric
and gastro-hepatic lymph nodes, while M. tuberculosis and
M. bovis are more disseminated to the lungs, liver, and spleen
(Agdestein etal. 2012, Barandiaran et al. 2015, Stromerova &
Faldyna 2018). Although the majority of the samples in this

10

Fig. 7-10. Other infectious diseases in slaughterhouse swine received by the SPV-UFRGS from 2001 to 2022. (7) Erysipelosis. Dark red

study were from mesenteric lymph nodes, the lack of other
lymph nodes may create a diagnostic bias. The diagnosis of
this agent signals a break in the sanitary barriers on farms,
as it indicates contact with other infected animal species or
humans (Lipiecetal. 2019, Kern et al. 2021). Viral lymphadenitis’
were represented by both clinical syndromes of circovirus
infection. This was of great importance in the first years of the
comprehended study, as the disease was entering the country,
causing peaks in cases until 2004, which, as also shown in
this study, subsequently reduced the number of cases, due
to vaccination (Brum et al. 2013, Konradt et al. 2020). Since
this disease immunocompromises the animal, secondary
bacterial infections are a common finding.

Respiratory diseases formed a significant group in
this study, indicating that diseases commonly observed
during the growing-finishing phase may also manifest in
the slaughterhouse (Konradt et al. 2020, Piva et al. 2020).
Recognizing these diseases as representative examples is
imperative to establishing them as a basis for formulating

P

multifocal geometric lesions, compatible with dermal vasculitis by Erysipelothrix rhusiopathiae. (8) Ascariasis. Multifocal to coalescent
whitish areas of fibrosis compatible with parasitic migration of Ascaris suum (“milk-spots”). (9) Taeniasis. Multifocal to coalescent
whitish nodules compatible with calcified Taenia solium cysts. (10) Echinococcosis. Multifocal to coalescent cysts compatible with

Echinococcus granulosus.

Pesq. Vet. Bras. 46:e07613, 2026
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additional regulations and laws governing slaughterhouse
operations. M. hyopneumoniae was one of the etiological agents
with the highest frequency, frequently associated with other
infectious agents in the samples, showing the importance of

exams such as histopathology, PCR, and IHC to confirm. In
this study, type A swine influenza stands out, with 57 cases of
coinfection, corroborating other studies that have shown this
association (Morés et al. 2015, Rech et al. 2018). Pasteurella

Table 2. Distribution (n) and frequency (%) of cases of non-infectious lesions in slaughterhouse swine received by SPV-

UFRGS from 2001 to 2022
Lesion n %? Partial %"
Non-neoplastic 208 83.9 -
Tegumentary 70 33.7 -
Hernia 44 - 62.9
Injection granuloma 27 - 38.57
Lymphoid 39 18.8 -
Lymphoid hyperplasia 28 - 71.8
Lymphangiectasia 11 - 28.2
Cysts 30 14.4 -
Lymphoid 26 - 86.7
Hepatobiliary 3 - 10
Renal - 3.3
Pulmonary hemorrhage 11 5.3 -
Other lesions 57 27.4 -
TNeoplastic 40 16.1 -
Lymphoma 31 77.5 -
Multicentric 11 - 35.5
Liver 9 - (81.8)¢
Lymph nodes 8 - (72.7)
Spleen 6 - (54.6)
Kidneys 3 - (27.3)
Stomach 1 - 9.1
Heart 1 - (9.1)
Liver 9 - 29.0
Lymph node 6 - 19.4
Kidney 3 - 9.7
Thymus 2 - 6.5
Nephroblastoma 2 5 -
Hepatocellular carcinoma 2 5 -
Neurofibroma 2 5 -
Papilloma 1 2.5 -
Colangioma 1 2.5 -
Lipoma 1 2.5 -
TOTAL 248 100% -

n = Number; ® n/total, ® n of subcategory/n of category, © n of further subcategory/n of subcategory.

Fig. 11-13. Non-infectious lesions in slaughterhouse swine received by the SPV-UFRGS from 2001 to 2022. (11) Polycystic liver with
multifocal to coalescent cysts. (12) Hepatic lymphoma. Parenchyma is markedly white with a marked lobular pattern. (13) Renal
lymphoma. Multifocal to coalescent whitish to reddish nodules protruding from the renal capsule.

Pesq. Vet. Bras. 46:e07613, 2026
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multocida was also a pathogen of immense importance in
the study as a cause of respiratory disease. This bacterium is
currently treated both as a primary and secondary pathogen
(Takeuti et al. 2013, Paladino et al. 2017, Oliveira Filho et
al. 2018), being predominantly secondary in this study, due
to primary lesions caused by other pathogens such as M.
hyopneumoniae and type A swine influenza virus (Liu et al.
2019, Konradt et al. 2020). A. pleuropneumoniae was found
to be the most common etiology of pleuropneumonias in
this study, showing the importance of this disease in swine
farming. This bacterium can be found in the upper respiratory
system; its infection is triggered by stressful situations or by
other immunosuppressing infections, such as PCV-2 or swine
influenza virus infections. Morés & Morés (2012) state that 8%
of opportunistic bacteria in the porcine respiratory disease
complex syndrome are Actinobacillus pleuropneumoniae, similar
to what was found. It is possible that some cases of chronic
pleuritis were caused by this pathogen, but because of the
chronic nature of the lesions, we were unable to confirm this.

Other bacterial respiratory disease pathogens found in
this study were Glaesserella parasuis and Mycobacterium spp.
(Cezar et al. 2019, Dazzi et al. 2020). However, the lesions
from G. parasuis were not related to any injury to the lungs,
possibly due to the frequent chronicity and advanced age
of finishing animals, in addition to the commensal nature
of this bacterium in the lower respiratory system and the
possibility of it being detected by highly sensitive techniques,
such as PCR (Cezar et al. 2019, Wiencek et al. 2022). On
the other hand, three respiratory conditions (two cases of
pneumonia and one of pleuropneumonia) were diagnosed
as mycobacteriosis: two through suggestive lesions, and one
using ZN staining. Both cases of pneumonia had concomitant
lymphadenitis by Mycobacterium spp. (Laraetal. 2011, Lipiec
et al. 2019, Kern et al. 2021), What likely also happened in
the pleuropneumonia case, which unfortunately only came
with a lung sample.

Viral pneumonia was an important diagnosis in this
study, which was almost entirely comprised of type A swine
influenza virus (Piva etal. 2020), and was frequently associated
with other pathogens. Morphologically, the remaining five
cases could be suggestive of swine influenza virus, but due
to the chronicity of the lesions, the secondary bacterial
infection overriding the viral infection, and the lack of other
complementary exams for further differential diagnosis, an
accurate diagnosis of influenza could not be made. Given the
absence of a diagnosis of porcine reproductive and respiratory
syndrome virus in Brazil (Gava et al. 2022) and the need for
complementary exams such as PCR and IHC for differential
diagnosis, these cases were diagnosed as viral pneumonia.

Other infectious diseases, such as Erysipelothrix rhusiopathiae
dermatitis, polyserositis by G. parasuis; parasitic, bacterial, and
fungal hepatitis; and parasitic myositis, accounted for a smaller
portion of this study but are nonetheless of great importance.
Although some are currently uncommon diagnoses in Brazil,
these pathogens are still strong indicators of sanitary barrier
breakage (Ferreiro et al. 2007, Costa et al. 2022, Rodarte et
al. 2023), along with important causes of economic losses
(Cezaretal. 2019, Dazzi etal. 2020, Pereira et al. 2020, 2022).

Identifying zoonotic diseases is of utmost importance
not just for the well-being of consumers who eventually
buy meat or its byproducts, but also, most importantly, for
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slaughterhouse employees who may come into direct contact
with these pathogens (Matos etal. 2021, Rodarte et al. 2023,
Sattar et al. 2023). In this study, they accounted for 27.8%
of all conclusive cases presenting one or more zoonotic
pathogens. Of these, Mycobacterium spp. and type A swine
influenza were those of most importance, with other bacteria
such as E. rhusiopathiae and Streptococcus suis also occurring
on a smaller scale (Roesel & Fries 2018, Andersen etal. 2022,
Rodarte et al. 2023). Although some of these pathogens
are not of great concern due to sanitary legislation, such as
Ascaris suum, Taenia solium, and Echinococcus granulosus,
all documented in this study, and the fact that, for a human
to get infected by a few of them, they must be somewhat
immunocompromised, these pathogens are still of utmost
importance to public health (Rodarte et al. 2023). Today,
Brazil is one of the top producers and exporters of pork in
the world, mainly due to these guidelines and standards
implemented to guarantee national and international food
safety (Cavalheiro et al. 2022, ABPA 2025).

Non-infectious diseases were comprised of lymphoid and
integumentary lesions, along with neoplasms, being mostly
asymptomatic and easily identified on the slaughterhouse line
and discarded rapidly, due to the repercussions on the carcass
and repugnant appearance. This leads to greater economic
losses for the slaughterhouse due to condemnation of the
viscera and occasionally affected muscles (Brum etal. 2015,
Brasil 2020, Morey-Matamalas et al. 2021). Some lymphoid
conditions have macroscopic similarities between granulomatous
lymphadenitis and lymphatic cysts, showing the importance
of sending samples for a confirmatory diagnosis of what is
causing these lesions. This study comprised hernias without
intestines, most likely the acquired form, although we lack
information regarding the pigs’ installations before arriving at
the abattoirs to confirm (Souza et al. 2020, Hovmand-Hansen
et al. 2021). Lymphoid neoplasms were the most common,
affecting multiple organs (Brum etal. 2015, Morey-Matamalas
etal. 2021). No additional testing was performed to determine
the lymphoma cell type. However, those originating from B-cells
are the most common in pigs (Ogihara et al. 2012, Brum et
al. 2015, Valli et al. 2016). Nephroblastoma, hepatocellular
carcinoma, and neurofibroma were also observed in this study,
with pathological aspects already described in the literature
(Brum etal. 2015, Meuten & Meuten 2017).

Although our study received samples from various
Brazilian states and provided a basic panorama of national
swine production and the situation in slaughterhouses, it
may have some limitations, as most of the analyses were
performed on samples sent to the laboratory, mostly in 10%
formalin, which prevented many complementary examinations.
Receiving samples from only one affected area of the animal,
rather than many, also prevented us from understanding the
entire situation in the slaughterhouse. The little-to-no in-locus
sample collection also limits this study, potentially leading
to an underestimation of the prevalence of some diseases.
Thus, it is suggested that the veterinarians responsible for
the inspection submit more samples to compile the archive
and make it more trustworthy. Therefore, more studies are
needed to assess the impact of these diseases on production.
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CONCLUSION

Infectious diseases dominated the findings in this study,
particularly lymphadenitis and respiratory conditions,
underscoring their significant impact on swine health and the
economic repercussions for the industry. The identification of
zoonotic pathogens, such as Mycobacterium spp., Pasteurella
multocida, and type A swine influenza, highlights the need
for robust sanitary practices to protect both public health
and industry workers. Non-infectious conditions, while less
prevalent, also contributed to economic losses, emphasizing
the importance of diagnosis to distinguish between similar
presentations. Addressing these challenges through more
systematic and comprehensive sample submissions would
enhance the reliability of future analyses. Overall, the findings
reinforce the importance of continuous surveillance, strict
adherence to sanitary guidelines, and ongoing research to
reduce the impact of swine diseases and ensure food safety.
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