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Summary

Mycobacteriosis caused by non-tuberculous mycobacteria (NTM) is a rising concern in human medicine both
in immunocompromised and immunocompetent patients. In cats, mycobacteriosis caused by NTM is consid-
ered mostly to be a focal or dermal infection, with disseminated disease mostly caused by Mycobacterium avium.
We describe three cases of disseminated mycobacteriosis in cats, caused by Mycobacterium malmoense,
Mycobacterium branderi/shimoidei and M. avium, with no identified underlying immunosuppression. In all cases,
extracellular mycobacteria were seen in the pulmonary epithelium, intestinal lumen and glomerular tufts,
which could affect the shedding of the organism. The present study highlights the importance of mycobacter-
iosis as a differential even in immunocompetent animals. Considering the close relationship of owners and pets
and the potential presence of free mycobacteria in secretions, cats should be considered as a possible environ-
mental reservoir for mycobacteria.

� 2018 Elsevier Ltd. All rights reserved.
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Introduction

Mycobacteria are acid-fast, aerobic, non-spore form-
ing rod shaped bacteria that range from obligate
pathogens to environmental saprophytes. Mycobac-
teria can be divided into three groups based on the
disease they cause: Mycobacterium leprae and
Mycobacterium lepromatosis cause leprosy in man. The
Mycobacterium tuberculosis complex (MTC) is formed
from species that cause tuberculosis in man and ani-
mals, such as M. tuberculosis, Mycobacterium bovis and
Mycobacterium microti. In human medicine the word
‘tuberculosis’ is reserved for infections caused by the
MTC species (Esteban and Mu~nos-Egea, 2016).
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The rest of the mycobacterial species are grouped as
non-tuberculous mycobacteria (NTM), which are
mostly opportunistic environmental pathogens
(Koh, 2017). Most mycobacteria have a particular
host preference, but some can cause infections in other
species, including man (Quinn et al., 2011).

Human leprosy is caused by either M. leprae or the
more recently discoveredM. lepromatosis, with varying
skin lesions and peripheral nerve thickening and occa-
sionally with systemic or mucosal involvement
(Renault and Ernst, 2010). It was at first presumed
that these species infected only man, but both species
have also been found in Eurasian red squirrels (Sciurus
vulgaris) (Avanzi et al., 2016) andM. leprae is known to
infect nine-banded armadillos (Dasypus novemcinctus)
(Balamayooran et al., 2015).
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Tuberculosis can cause organ-specific infections,
systemic infections or classical granulomatous pulmo-
nary infections (Fitzgerald et al., 2010; Pesciaroli et al.,
2014). MTC species are closely related to each other
with a high sequence similarity (Esteban and
Mu~nos-Egea, 2016) and all of them have an estab-
lished zoonotic potential (Thirunavukkarasu et al.,
2017). M. tuberculosis is the most common cause of
tuberculosis in man, but M. bovis has been found in
5e10% of cases (Esteban and Mu~nos-Egea, 2016)
and M. microti has been described in over 20 human
cases (Esteban and Mu~nos-Egea, 2016). In man,
most MTC species cause a disease similar to classical
tuberculosis (Esteban andMu~nos-Egea, 2016). In an-
imals, themost common cause of tuberculosis isM. bo-

vis, which has been described to affect, with varying
degree, all common domestic mammals (Pesciaroli
et al., 2014).

TheMycobacterium avium complex (MAC) is themost
commonNTMinman (Daley, 2017;Koh, 2017), but a
multitude of NTM species are known to cause disease
(Koh, 2017; Thirunavukkarasu et al., 2017). NTM
infections affect both immunocompromised and
immunocompetent patients (Koh, 2017) and the inci-
dence of NTM isolates in human samples has been ris-
ing (Shah et al., 2016). Infections inpeople are classified
into four distinct clinical syndromes: chronic pulmo-
nary disease, lymphadenitis, cutaneous disease and
disseminated disease (Koh, 2017). In animals MAC
species are generally considered to be the most impor-
tant NTM (Quinn et al., 2011) and these include M.

avium, causing avian tuberculosis, andM. avium subspe-
cies paratuberculosis, causing paratuberculosis or Johne’s
disease. Other NTM species are described to cause
mostly sporadic, non-specific infections in several spe-
cies (Thirunavukkarasu et al., 2017).

There are few data on the prevalence of mycobac-
terial infections in domestic cats. In the UK, a recent
publication studying histopathological samples re-
ported typical lesions with acid-fast bacteria in
approximately 0.3% of all cases examined, with the
most common mycobacteria isolated being M. bovis

and M. microti (Gunn-Moore et al., 2013). Broughan
et al. (2013) reported M. bovis-positive cultures in
16% of feline samples over a period of 7 years when
examining microbiological samples submitted to the
Animal Health and Veterinary Laboratories Agency,
UK, for confirmation of suspected mycobacteriosis.
Cats with access to wildlife reservoirs or bovine milk
infected with mycobacteria are predisposed to myco-
bacterial infections (Gunn-Moore, 2014; Pesciaroli
et al., 2014) and there might be an increased risk
associated with immunosuppressive diseases,
especially withNTM infections (Gunn-Moore, 2014).
Tuberculosis in cats usually presents as a localized
cutaneous disease or, less commonly, as a dissemi-
nated or systemic respiratory or alimentary disease
(Gunn-Moore et al., 2011a; Gunn-Moore, 2014;
Pesciaroli et al., 2014). NTM infections cause
mostly cutaneous or subcutaneous nodules or
granulomatous panniculitis with variable lymph
node involvement (Gunn-Moore et al., 2011a;
Gunn-Moore, 2014). The ‘feline leprosy syndrome’,
a leprosy-like ulcerative and nodular skin disease
especially affecting the head and limbs (Gunn-
Moore, 2014), is also part of the NTM group of infec-
tions. Of the NTM species, a few cases of disseminated
or systemic disease have been reported with M. avium

(Morfitt et al., 1989; Barry et al., 2002; Griffin et al.,
2003; Knippel et al., 2004; Baral et al., 2006; De
Groot et al., 2010; Rivi�ere et al., 2011), two cases
with Mycobacterium xenopi (MacWilliams et al., 1998;
Meeks et al., 2008) and single cases with
Mycobacterium heckeshornense (Elze et al., 2013),
Mycobacterium simiae (Dietrich et al., 2003) and
Mycobacterium kansasii (Lee et al., 2017). Despite the re-
ported cases, systemic mycobacteriosis caused by
NTM species is still considered relatively rare, espe-
cially outside the MAC species (Lloret et al., 2013;
Gunn-Moore, 2014; Mauldin and Peters-Kennedy,
2016).

There is close contact between domestic cats and
their owners. Given that the incidence of NTM iso-
lates from human patients is rising and that there
are still lingering views that systemic NTMmycobac-
teriosis rarely affects cats, the aim of this study was to
describe the pathological and bacteriological findings
in three cases of disseminated mycobacteriosis in cats
caused by different NTM species.
Materials and Methods

Animals

Three privately owned cats from urban areas of
Southern Finland were subjected to necropsy exami-
nation at the Department of Veterinary Biosciences,
Faculty of Veterinary Medicine, University of Hel-
sinki, Finland, between December 2014 and
November 2016. The cats all had a cytological diag-
nosis of mycobacterial infection. The cats had tested
negative for feline immunodeficiency virus (FIV)
and feline leukaemia virus (FeLV) within the 8
months preceding their death by humane destruction.
Cats A and B had current vaccinations against feline
panleucopenia virus, felid herpesvirus and feline cali-
civirus at the time of death, while cat C had not been
vaccinated for several years.
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Cytology

Cytological samples, air-dried and stained with
MayeGr€unwaldeGiemsa (MGG), were provided
from all cases during clinical workup. Samples were
provided from initial lesion sites: the liver for cat A,
an abdominal mass for cat B and an abdominal
mass and a submandibular lymph node for cat C.
Necropsy Examination, Histopathology and

Immunohistochemistry

A full necropsy examination was performed within
24 h after death, with tissue samples taken from inter-
nal organs, intestinal lymph nodes, the central ner-
vous system (CNS) and bone marrow and from the
eye in cats A and B. Tissue samples were fixed in
10% neutral buffered formalin, processed routinely
and embedded in paraffin wax. Sections (4 mm)
were stained by haematoxylin and eosin (HE) and
ZiehleNeelsen (ZN) stains.

Immunohistochemistry (IHC) was used to detect
feline coronavirus antigen. Antigen retrieval was in
0.01 M citrate buffer (pH 6.0) and the primary re-
agent was mouse anti-feline coronavirus (FIPV3-70,
MCA2194, Bio-Rad AbD Serotec Ltd, Oxford,
UK) diluted at 1 in 600. The secondary reagent was
anti-mouse antibody polymer linked to horseradish
peroxidase (BrightVision + Poly-HRP-anti Ms/Rb;
Immunologic, Duiven, the Netherlands) with 3,30-di-
aminobenzidine tetrahydrochloride as chromogen.
The FIPV3-70 anti-coronavirus antibody is routinely
used for diagnosis of feline infectious peritonitis
(Kipar et al., 1998; Poncelet et al., 2008).
Microbiology

Fresh tissue samples from the liver of cat A, the mass
from cat B and the lymph node from cat C were sub-
mitted to the Helsinki University Hospital, Division
of Clinical Microbiology, Helsinki, Finland, for
mycobacterial culture. Firstly, the presence of the
M. tuberculosis complex was excluded by use of a spe-
cific, direct nucleic acid amplification method
(GeneXpert Mycobacterium tuberculosis/rifampicin
(MTB/RIF), Cepheid, Sunnyvale, California, USA)
(Ioannidis et al., 2011) from the tissue sample. The tis-
sue was cultured on solid and in liquid mycobacterial
culture media. One month later, the bacterial deoxy-
ribonucleic acid (DNA) was extracted from positive
mycobacterial culture for a mycobacterial DNA line
probe assay (GenoType Mycobacterium common
mycobacteria (CM), Hain Lifescience, Nehren, Ger-
many) (Russo et al., 2006) and sequencing of a 525
base pair (bp) region of the 16S ribosomal ribonucleic
acid (rRNA) gene (Tuuminen et al., 2006) in order to
identify the mycobacteria to species level. The
sequence obtained was compared with those in the
database of the National Center for Biotechnology In-
formation (NCBI, Rockville Pike, Bethesda Mary-
land, USA) by use of the BLAST (basic logical
alignment search tool) database (Cummings et al.,
2002).
Results

Animals

The signalment, main clinical complaint and affected
organs for each case are presented in Table 1. All were
middle-aged domestic shorthair cats, with at least a
partial history of outdoor life. Cat A was a shelter
cat, which had been adopted approximately 2 years
before diagnosis. Cat B had been a barn cat for most
of its life. Cat C lived partly outdoors during the sum-
mer, but was kept indoors during other seasons.
Cytology

In all cases, fine needle aspiration yielded a highly
cellular sample with macrophages as the main
cellular population. The macrophages were enlarged
and distended, with the nucleus often at the periphery
of the cytoplasm. Numerous MGG-negative, slender,
rod-shaped bacteria were readily seen within macro-
phages and freely in the background. Cat A had
numerous uni- or multinucleated macrophages
within the liver sample and mild hepatic lipidosis.
In cat B, the abdominal mass was comprised of severe
granulomatous inflammation with scant neutrophils
and lymphocytes. In cat C, the cytology of both the
abdominal mass and the lymph node were consistent
with granulomatous inflammation.
Macroscopical Findings

In all cases, innumerable miliary to partly coalescing,
1e5 mm, slightly raised, white or pale grey, oval to
round nodules were seen in multiple organs, both on
the serosal surfaces and on the cut surfaces. Cat A
had severe hepato- and splenomegaly (Fig. 1A) and
amoderate generalized lymphadenomegaly of the pe-
ripheral, thoracic and abdominal lymph nodes, with
1e5 mm pale grey nodules on the cut surfaces. Cat
B had a large mass replacing the mesenteric lymphoid
tissue (Fig. 1B) and moderate lymphadenomegaly of
the retropharyngeal and prescapular lymph
nodes and severe lymphadenomegaly of the sternal
lymph nodes. Cat C had a 7 � 8 � 7 cm, partly
necrotic and cystic mass replacing the mesenteric
and ileocaecal lymphoid tissue, two approximately
1 cm diameter pale mural nodules in the wall of the



Table 1

Clinical information and affected organs

Cat A Cat B Cat C

Age (years) 8 10 12

Sex FN MN FN
Significant clinical

finding

Hepatomegaly Abdominal mass Generalized

lymphadenomegaly

Lymph nodes

Macroscopical + + +
Microscopical + + +

Liver

Macroscopical + � +
Microscopical + + +

Spleen

Macroscopical + + +

Microscopical + + +
Lung

Macroscopical + e +

Microscopical + + +

Adrenal gland
Macroscopical + e e

Microscopical + + e

Peritoneum

Macroscopical � + +
Microscopical e + +

Bone marrow

Macroscopical e e e
Microscopical + + +

Kidney

Macroscopical e e e

Microscopical + + +

FN, neutered female; MN, neutered male.
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small intestine and a severe generalized lymphadeno-
megaly (Fig. 1C). In all cats, enlarged lymph nodes
were firm and pale. In addition, cat B had chronic
infarction of the left kidney and cat C had bilaterally
small, pale kidneys.
Histology and Immunohistochemistry

Cat A had a uniform sheet-like infiltration of large
polygonal macrophages in almost all affected organs,
with these having abundant, pale eosinophilic, slightly
granular cytoplasm containing numerous acid-fast
bacteria. Admixed with the macrophages weremoder-
ate numbers of giant cells and small numbers of neutro-
phils, lymphocytes and plasma cells. Depending on the
affected organ, histiocytic infiltrates were either ar-
ranged as multifocal to coalescing nodules or as a
diffuse infiltration encompassing large areas of the
affected tissue. The nodular infiltrations were mostly
associated with vascular or lymphatic structures and
no clear granuloma formation was seen in the affected
organs. In addition, varying sized areas of coagulative
necrosis were present multifocally (Fig. 2A) and there
was a mild histiocytic infiltration bilaterally in the col-
lector vessels of the limbus of the eye and in the choroid
plexus.
Cat B had a similar sheet-like infiltration of macro-
phages in all affected organs. The abdominal mass
was almost completely comprised of markedly
enlarged macrophages and giant cells (Fig. 2B),
with small lymphocytic foci admixed with the inflam-
matory cells, interpreted as possible replacement of
normal lymph node tissue by the histiocytic infiltrate.
In addition, cat B had a moderate, multifocal, histio-
cytic infiltration within the small intestine and in the
connective tissue of the renal papilla, retro-orbital fat,
gastric submucosa and surrounding the thyroid
glands. Free mycobacteria were also seen within the
lamina propria of the small intestinal villi.

In the affected organs of cat C, the macrophages
were smaller and spindle shaped, with a moderate
amount of eosinophilic cytoplasm and numerous in-
tracytoplasmic mycobacteria; only a few multinucle-
ated giant cells were seen. The macrophages were
arranged in concentric circles, reminiscent of classical
granulomas (Fig. 2C), with multifocal areas of coag-
ulative necrosis and moderate numbers of lympho-
cytes and plasma cells admixed with the
inflammation. Individual granulomas were readily
distinguished even in heavily infiltrated tissues. In
addition, cat C had a severe, multifocal, partly



Fig. 1. (A) Severe diffuse hepatomegaly (cat A). (B) Mesenteric mass (cat B), approximately 16 � 18 � 15 cm, soft and pale, weighing
500 g. (C) Severe lymphadenomegaly of the retropharyngeal lymph nodes (cat C). (D) Cytology of the mesenteric mass (cat B)
showingmarkedly distendedmacrophages, giant cells and numerous unstained rod-shaped bacteria within themacrophages intra-
and extracellularly. MGG.
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transmural, granulomatous enteritis in the small
intestine and microscopical miliary granulomas in
the subepicardial area of the left ventricle and within
the thyroid glands.

In all cats, macrophages laden with ZN-positive
bacteria were present within the alveolar walls and
were free in the alveoli and occasionally, freemycobac-
teria were seen within the alveolar fluid (Fig. 2D). Cat
C had multifocal histiocytic infiltration of the tracheal
lymphoid tissuewith ulceration of the overlying epithe-
lium and free mycobacteria in the tracheal lumen. In
cats A and B, single mycobacteria-filled macrophages
were present multifocally within the glomerular tufts
of the kidney (Fig. 2E) and in cat C, mild focal histio-
cytic infiltration was noted around a renal cortical
vein, with free mycobacteria within glomerular tufts,
separated from glomerular filtrate by the basement
membrane. The infiltration was mild without granu-
loma formation and at times, macrophages were diffi-
cult to ascertain in HE-stained sections. In cat B the
epithelium of the small intestinal villi was eroded mul-
tifocally, with mycobacteria-laden macrophages sepa-
rated from faeces by the basement membrane, and in
cat C, multifocal epithelial ulceration was seen with
free mycobacteria in the intestinal lumen (Fig. 2D).

In addition, cat A hadmoderate multifocal chronic
lymphoplasmacytic interstitial nephritis with mild
fibrosis and mild, multifocal, chronic neutrophilic
subendocardial myocarditis affecting the left
ventricle. IHC for feline coronavirus antigen was
negative in all cases.

Microbiology

All cats had different NTM species isolated from tis-
sue samples. In cat A,Mycobacterium malmoensewas iso-
lated from the liver. In cat B, DNA sequence closest to
Mycobacterium branderi/shimoideiwas amplified from the
abdominal mass. In cat C,M. aviumwas isolated from
a lymph node.

Discussion

This case series describes three cases of disseminated
NTM infections in cats with no apparent underlying
immunocompromise. To the authors’ knowledge, M.

bronderi/shimodei has not previously been verified as the



Fig. 2. (A) Adrenal (cat A), showing a large area of necrosis with surrounding histiocytic infiltration and scattered giant cells. HE. Inset:
closer view of the histiocytic infiltration. HE. (B) Abdominal mass (cat B), showing marked infiltration of enlarged macrophages.
HE. Inset: high-power view of the diffuse histiocytic infiltration. HE. (C) Liver (cat C), showing multifocal nodular granulomas.
HE. Inset: high-power view of a granuloma. HE. (D) Lung (cat B), showing multifocal large histiocytes within the alveolar walls.
HE. Inset: acid-fast rods within the histiocytes and free in the alveolar space. ZN. (E)Kidney (cat B), showingmild basementmem-
brane thickening in the glomeruli and multifocal aggregates of histiocytes within the glomerular tufts. HE. Inset: acid-fast rods
within the glomerular tufts. ZN. (F) Small intestine (cat C) with focal epithelial ulceration. HE. Inset: numerous acid-fast rods
within the ulcerated villus and free in the intestinal lumen. ZN.
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cause of a generalized infection in cats. M. malmoense

has been reported in a soft tissue mass (Hetzel et al.,
2012) and as an unspecified infection (Gunn-Moore
et al., 2011a).

All animals had at least a partial history of an out-
door life and as hunting and fighting has been
described as predisposing factors for mycobacterial in-
fections (Gunn-Moore, 2014), the infections most
likely originated from contact with infected prey or
soil. Of the systemic NTM infections described, only
M. avium and M. simiae have been described in cats
with no apparent immunocompromise (Morfitt et al.,
1989; Barry et al., 2002; Dietrich et al., 2003; Knippel
et al., 2004; Baral et al., 2006; De Groot et al., 2010;
Rivi�ere et al., 2011). An idiopathic CD4+ (cluster of
differentiation) T-cell lymphopenia was suspected to
be the cause of a M. xenopi infection (Meeks et al.,
2008) and local surgery may have caused fulmination
of another M. xenopi infection (MacWilliams et al.,
1998). FIV infection was described with M. heckeshor-

nense infection (Elze et al., 2013). No apparent immu-
nocompromising factors were noted in the history or
macroscopical or histological findings in the present
cases. Mycobacterial infection should be considered
a differential diagnosis for systemic granulomatous
inflammation, even in immunocompetent cats, espe-
cially in shelter or barnyard animals.

The cytological appearance of samples from all cases
correlated well with findings described in the literature
(Raskin, 2010; Cowell and Arndt, 2014) and
cytological interpretation was straightforward from
MGG staining. Cytology is described to be a useful
tool in lepromatous lesions, but has lower sensitivity
in tuberculoid lesions (Raskin, 2010). However, all of
the present cases had abundant mycobacteria within
macrophages and organisms free in the background,
readily allowing cytological diagnosis.

There were slight differences in the gross findings
between the cases. Lymph nodes and spleen were
affected in all cases, while only cats A and C had gross
changes in the liver and lungs. The presence of necro-
sis also varied between the cases. M. malmoense is
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phylogenetically closer to M. avium than to M. bran-

deri/shimodei (Schrenzel, 2012), which could in part
account for the different gross findings. However, no
morphological differences are reported between
different mycobacterial infections (Gunn-Moore
et al., 2011a) and more cases are needed to determine
whether there are differences between the infections
caused by different mycobacterial species. In previous
studies (Morfitt et al., 1989; Knippel et al., 2004; Baral
et al., 2006; De Groot et al., 2010; Gunn-Moore et al.,
2011a), lymph node involvement was common, as it
was in the present study. Sampling an enlarged
lymph node can be a fast and relatively easy way to
confirm a diagnosis. M. avium has been described to
cause enlarged abdominal lymph nodes (Barry et al.,
2002; Knippel et al., 2004; Rivi�ere et al., 2011), similar
to cats B and C in this study and in addition to feline
infectious peritonitis and lymphoma, mycobacteriosis
should be considered as a differential diagnosis when
markedly enlarged abdominal lymph nodes are
noted.

There were clear histological differences between
the cases. The lesions of cat C resembled classical
tuberculous granulomas, while cats A and B had
more diffuse infiltration with no apparent granuloma
formation. There also appeared to be an affinity for
vascular structures in cats A and B, which was absent
from the lesions in cat C. Histological patterns similar
to those reported in cat C are described withM. avium

infection (Morfitt et al., 1989; Knippel et al., 2004;
Baral et al., 2006). To the best of our knowledge,
there are no detailed descriptions in the literature
concerning the histological pattern for M. branderi/

shimoidei or M. malmoense infection, but Gunn-Moore
et al. (2011b) found no significant differences between
the histological changes related to infections by
different mycobacteria. However, most of those cases
involved infection withMTC species, MAC species or
were culture-negative, with only one cat withM. mal-

moense infection studied.When considering giant cells,
the present findings match the results of Gunn-Moore
et al. (2011b), with giant cells appearing withM. mal-

moense infection, but being rare in lesions caused byM.

avium. In cat C, mycobacteria-laden macrophages
were also often seen within the adipose tissue of
different organs, which could indicate similar predi-
lection for adipose tissue as reported for some NTM
species (Gunn-Moore, 2014).

All grossly affected organs had an abundance of
mycobacteria-laden macrophages, with strong acid-
fast staining. Hetzel et al. (2012) described similar re-
sults with M. malmoense, but M. avium has been
described with either myriad or only few intralesional
bacteria (Baral et al., 2006). In addition, all cases had
several histologically-affected organs where gross le-
sions were absent. Based on these results, mycobacte-
rial spreading between organ systems may happen
faster than the formation of visible lesions. This should
be taken into account when considering surgical exci-
sion of lesions.

The presence of free mycobacteria within pulmo-
nary structures, the intestinal lumen and glomerular
tufts could lead to shedding of the mycobacteria.
NTM species are widespread in the environment
(Koh, 2017) and because of the composition of their
outer membrane are relatively resistant to chlorine
and ozone (Daley, 2017). Even though people and
animals are readily exposed to the bacteria in the
environment (Griffith et al., 2007), infections caused
by NTM are rare and, to our knowledge, there are
no reported animal-to-human infections of NTM
species outside the MAC. However, considering the
close relationship of owners and pets and the surviv-
ability of mycobacteria in the household environ-
ment, a cat shedding mycobacteria in its faeces
and sputum may increase the owner’s exposure to
mycobacteria. This should be taken into consider-
ation, especially if the animal is infected with
MAC species or if the owner has any immunocom-
promise.

To our knowledge, M. branderi/shimoidei has not
been described previously as a naturally occurring
infection in animals. Both are relatively uncommon
pathogens in human medicine (Bittner and
Preheim, 2016) and have been described mostly in
the lung of both immunocompromised and immuno-
competent patients (Galizzi et al., 2013; Kanaji et al.,
2013; Turvey et al., 2017). The sequencing method
used in this study could not differentiate between
the two species. M. malmoense has been isolated from
natural waters in Finland (Bittner and Preheim,
2016) and causes mainly pulmonary infections in
people (Bittner and Preheim, 2016; Koh, 2017),
with cases reported in immunocompetent patients
(Jeon et al., 2015).M. avium causes respiratory disease
in both immunocompetent and immunocompro-
mised patients, as well as disseminated disease in
immunocompromised patients (Daley, 2017).

Our findings in this case series highlight that sys-
temic mycobacterial infection in cats is not only
restricted to immunocompromised animals and that
NTM species outside the MAC can be causative
agents of feline disease. Mycobacterial infection
should be considered as a differential diagnosis in
cats with generalized lymphadenomegaly or an
abdominal mass, especially in free-roaming or shelter
animals. Cytology or biopsy of affected tissue can give
a speedy diagnosis in systemic forms of the disease.
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