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KEY POINTS

e Skin lesions in dogs and cats may be caused by MTBC, slow-growing or rapid-growing
nontuberculous mycobacteria, or fastidious mycobacteria.

Worldwide, there is geographic variation in mycobacterial species that cause cutaneous

lesions in cats and dogs; only MTBC infections have the potential to be zoonotic.

e Cytology and histopathology of skin lesions reveals pyogranulomatous to granulomatous
inflammation with variable numbers of acid-fast bacteria.

e Specific diagnosis often requires culture or polymerase chain reaction (PCR)-sequencing

by laboratories that have expertise in detection of mycobacteria.

For species that can be cultured, susceptibility testing is also recommended to guide

therapy.

e Treatment typically requires months to years of combination therapy with drugs that have

activity against mycobacteria.

INTRODUCTION

Mycobacteria (genus Mycobacterium) are aerobic, nonspore-forming, nonmotile, bac-
terial rods. They possess a thick, hydrophobic cell wall that contains high concentra-
tions of lipids and mycolic acids, which makes them resistant to heat and disinfection
and resistant to decolorization with acid-alcohol following application of acid-fast
stains such as Ziehl-Neelsen and Fite’s stains.

Mycobacteria can be divided into 3 groups:

1. The Mycobacterium tuberculosis complex (MTBC). The MTBC consists of 9 related
species of mycobacteria associated with tuberculosis in man and/or other animals
(including M tuberculosis, Mycobacterium bovis, Mycobacterium africanum,
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Abbreviations
AFB  acid-fast bacilli
CLGS canine leproid granuloma syndrome
MAC Mycobacterium avium complex
MTBC Mycobacterium tuberculosis complex
NTM  nontuberculous mycobacteria
RGM rapid-growing mycobacteria

Mycobacterium pinnipedii, Mycobacterium caprae, Mycobacterium canettii, and
Mycobacterium microti)." These are obligate intracellular pathogens that can cause
infections in immunocompetent hosts. MTBC organisms share greater than 95%
DNA-DNA homology and are not easily differentiated based on sequence informa-
tion. MTBC bacteria survive poorly in the environment and instead are maintained
in reservoir hosts, although M bovis can survive months in feces or carcasses as
well as unpasteurized milk. These organisms have the greatest public health
significance.

2. The nontuberculous mycobacteria (NTM). These are opportunistic saprophytes
that are variably distributed in the environment, especially in soil and water. This
group is further subdivided into (i) “slow-growing” and (ii) “rapid-growing” myco-
bacteria (RGM). Slow-growing mycobacteria take longer than 7 days to culture.
RGM usually grow in the laboratory within 7 days.

3. The “fastidious” or “lepromatous” mycobacteria, including Mycobacterium leprae.
Fastidious mycobacteria are difficult or impossible to culture using routine labora-
tory methods.

Regional variation exists in the incidence of disease caused by different mycobac-
terial species. This may result from environmental factors that promote survival of
mycobacteria in the environment, differences in host susceptibility relating to host ge-
netics, host behavioral factors such as outdoor roaming, the presence of wildlife and
domestic animal reservoirs, and exposure factors such as the consumption of raw
beef products or interactions with wildlife. Regional differences exist in diagnostic
tests that are available and access to laboratories with experience isolating and char-
acterizing mycobacteria. There is also regional variation in mycobacterial drug sus-
ceptibility and availability of specific antimycobacterial drugs. In certain regions of
the world, for example, regulations may limit the use of fluoroquinolones to treat infec-
tions in animals, and fluoroquinolones are generally a mainstay of antimycobacterial
therapy. The antimycobacterial drug clofazimine has been unavailable from US phar-
macies since 2004; its use for the treatment of leprosy has been overseen by the US
Food and Drug Administration.?

In cats, skin and soft tissue infections have been described with organisms from all
these groups. In dogs, skin and soft tissue infections have mainly been described in
association with NTM and fastidious mycobacterial infections.

Mycobacterium tuberculosis Complex Infections

The primary Mycobacterium tuberculosis complex (MTBC) organisms that infect cats
are M bovis and M microti; most of these infections have been reported from the
United Kingdom and western Europe.® Rodents (especially voles, wood mice, and
shrews) are reservoir hosts for M microti, although in recent years, infections have
also been recognized in cattle and goats.* Cattle and a variety of wildlife species
(such as Eurasian badgers in the United Kingdom,® brush-tailed possums in
New Zealand,® as well as deer,>” wild boar,” mink,>® mongoose®) are reservoir hosts



Cutaneous Mycobacterioses

for M bovis. The identification of a growing number of wildlife reservoir host species for
M microti and M bovis in regions where M bovis is endemic has complicated efforts to
eradicate M bovis in different parts of the world.

In cats, infections with M bovis have primarily been described from the southwest of
England, whereas infections with M microti have been described from southeastern
London, northern England, Scotland, and western Europe.®'° Reports of M bovis in-
fections in cats have also come from New Zealand,® Argentina,’" and rarely the United
States.’? Infected cats are often young adult male cats with a history of predation;
transmission occurs through ingestion of prey or cutaneous inoculation (eg, when out-
door cats fight with wildlife reservoir hosts). Transmission to cats has followed inges-
tion of unpasteurized milk; in recent years, the feeding of commercial venison raw food
diets to cats in the United Kingdom also has been implicated.® There has been no as-
sociation with retrovirus infection. Most cats with disease caused by MTBC have sin-
gle or multiple nodular cutaneous lesions, often with ulceration or draining tracts, and
often around the face, tail base, or extremities (“fight and bite” sites) (Fig. 1)."*'® Local
lymphadenomegaly is often present. Gastrointestinal involvement may follow infection
after ingestion (eg, of raw milk or raw bovine lung tissue), and respiratory involvement
may follow inhalation or dissemination from the skin. Dissemination may also occur to
a variety of other sites, such as the bones, liver, spleen, lymph nodes, and eyes.

In dogs, MTBC complex infections are usually caused by M tuberculosis or M bovis;
M microti infections are rare.'® Mycobacterium tuberculosis infection in dogs is
considered a reverse zoonosis and so is more likely to occur in parts of the world
where the incidence of M tuberculosis infection in humans is high. Infections with M
tuberculosis and M bovis typically manifest as pulmonary, gastrointestinal, or dissem-
inated disease without skin involvement; skin lesions in association with MTBC organ-
isms has been very rarely described. When skin lesions do occur, there are typically 1
to 2 focal cutaneous mass lesions, up to 4 cm in diameter, with variable ulceration. Le-
sions are often located on the flank, thorax, or a distal limb. In a 2024 review of 583
cases of MTBC infections in dogs, of 89 cases thought to be due to M tuberculosis,
only 3 had skin lesions.’® In the dogs infected with M bovis, skin involvement was re-
ported in about 10% of cases. An outbreak of disease caused by M bovis was

Fig. 1. (A) Typical alopecic and ulcerated cutaneous nodule above the right eye of a cat in-
fected with M bovis. (B) Ulcerated cutaneous nodular lesion on the lateral aspect of the
temporomandibular joint of a cat infected with M microti. (Source [A] Reprinted from
Chapter 61 of the 5th edition of Greene’s Infectious Diseases of the Dog and Cat, Figure 61.4.
[B] Reprinted from Chapter 61 of the 5th edition of Greene's Infectious Diseases of the Dog
and Cat, Figure 61.5.)
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described in English foxhounds in the United Kingdom that had been fed “fallen stock”
raw meat; dog-to-dog transmission was also suspected as a result of high density
housing."” In the case series of 583 dogs with tuberculosis, only 3 dogs had M microti
infections, and only 1 of these dogs had skin involvement.'® Thus, for practitioners
working in the United Kingdom or Europe, when skin lesions are recognized in
dogs, they are most likely to be caused by M bovis.

A 2022 study from the United Kingdom found that lesions in cats infected with M
bovis tend to be large, multilayered granulomas with central necrosis, whereas those
from cats infected with M microti tended to be smaller granulomas without central ne-
crosis (Fig. 2)."® The number of intralesional acid-fast bacilli (AFB) visible in granu-
lomas is variable. Nucleic acid amplification tests are available that detect and
differentiate between NTM and MTBC organisms, but they do not distinguish among
MTBC species because of their high degree of genetic homology. In the United
Kingdom, an interferon-gamma release assay has been developed that aids in differ-
entiation between M bovis and M microti infections in cats based on differential
response of peripheral blood mononuclear cells to peptide antigens.'®?° However,
because approximately 20% cats infected with M bovis do not respond to M bovis-
specific peptides,?° results must be interpreted in the light of geographic region and
history. This assay was also used for diagnosis in the outbreak of M bovis infection
in English foxhounds, and again, some M bovis-infected dogs did not respond to M
bovis-specific peptides.’” Identification of MTBC to the species level requires culture
at specialized laboratories followed by a series of biochemical tests (phenotypic
testing), with or without spoligotyping (a polymerase chain reaction [PCR]-hybridiza-
tion method). This may take weeks to months, because of the slow rate of mycobac-
terial growth.

A combination of a fluoroquinolone (pradofloxacin is preferred in cats), a macrolide/
azalide (azithromycin or clarithromycin), and rifampicin is suggested for the treatment
of cats and dogs with MTBC infections.®>2" Liver function should be monitored during
treatment because of the potential for rifampicin-induced hepatotoxicity (days 0, 14,
and then monthly or if suggestive clinical signs develop). Rifampicin can also cause
ulcerative skin lesions in dogs.?? Three months of combination therapy is the minimum

Fig. 2. A Ziehl-Neelsen (ZN)-stained section of a granulomatous lesion biopsied from the
nose of a cat associated with M microti infection. Staining reveals numerous positively
stained (pink), slender, curved bacilli both intracellularly and in the extracellular space.
(Source reprint from Chapter 61 of the 5th edition of Greene's Infectious Diseases of the
Dog and Cat, Figure 61.10.)
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duration of treatment; it is recommended that treatment be extended for 2 months
beyond the resolution of all clinical signs. Placement of an esophagostomy tube is rec-
ommended to facilitate compliance with medical therapy. Disease caused by MTBC
bacteria is usually notifiable to public health authorities. However, human disease
resulting from exposure to companion animals infected with M bovis is rare (and usu-
ally due to exposure to draining skin lesions),®'” and to the author’s knowledge, no
human infections with M microti have been reported because of exposure to infected
cats.?® Pursuing treatment, rather than euthanasia, is especially controversial when
there are humans in the household that are immunosuppressed.® Owners should be
referred to human health professionals for follow-up after exposure to infected dogs
and cats, and a One Health approach—communication among human health care
professionals involved, public health professionals, and the veterinary team—is rec-
ommended in order to optimize human and companion animal health.

NONTUBERCULOUS MYCOBACTERIAL INFECTIONS
Slow-growing Nontuberculous Mycobacterial Infections

The most common slow-growing NTM causing disease in cats and dogs are organ-
isms that belong to the Mycobacterium avium complex (MAC), which includes M
avium subspecies avium, M avium subspecies hominissuis, Mycobacterium intracellu-
lare, as well as other species. Other NTM species include Mycobacterium genavense,
Mpycobacterium malmoense, Mycobacterium kansasii, and Mycobacterium ulcerans.

In cats, disease caused by MAC organisms resembles that caused by M bovis or M
microti, including cutaneous lesions and evidence of systemic dissemination (Fig. 3).
Based on case reports, advanced feline immunodeficiency virus (FIV) infection or
treatment with immunosuppressive drugs may predispose cats to MAC infection.®
Certain lines of Abyssinian and Somali cats may also be predisposed.?*

In dogs, infection by MAC organisms most often manifests as disseminated infec-
tion in young adult purebred dogs. Most infections appear to be caused by M avium
subspecies hominissuis,?>?® although infection by M avium subspecies avium has
also been reported.?” Cutaneous lesions were described in 2/43 (5%) of cases in
one report,?® including a dog from Louisiana, USA with multiple nodular and ulcer-
ated skin lesions over the trunk and head resembling sterile nodular panniculitis®®
and a dog from Germany with multifocal hypotrichosis to alopecia and evidence
of pyogranulomatous interfollicular and perifollicular inflammation on biopsy.*°
Rare case reports also exist of focal subcutaneous lesions.?”-" Disseminated
MAC infections in miniature schnauzers have been associated with a deficiency
of CARD9.%?

Skin lesions in association with infection by slow-growing NTM species also have
been described in dogs infected with M ulcerans, which causes localized ulcerative
cutaneous lesions in southeastern Australia and Africa (“Bairnsdale ulcer” or “Buruli
ulcer”) (Fig. 4).%3 Mycobacterium ulcerans causes disease in humans and a variety
of other animal species (including alpacas, horses, cats, and mammalian wildlife spe-
cies). The bacterial toxin mycolactone is responsible for the deep skin ulcerations that
are a hallmark of the disease.®* Transmission is thought to occur through cutaneous
inoculation, possibly involving mechanical insect vectors. Cytologic examination of
impression smears or histopathology of biopsy specimens reveals pyogranulomatous
inflammation and variable numbers of AFB. Specific PCR assays have been devel-
oped for the detection of M ulcerans in endemic regions.®* Mycobacterium nebras-
kense was isolated from a dog in Switzerland with multifocal pyogranulomatous
panniculitis and intralesional AFB.>® Treatment with a fluoroquinolone and
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Fig. 3. An alopecic, erythematous cutaneous lesion on the medial aspect of the first digit of
the right foot of a caused by M avium. Note the similarity of the lesion to the tuberculous
lesions in Fig. 1. (Source reprint from Chapter 61 of the 5th edition of Greene's Infectious
Diseases of the Dog and Cat, Figure 61.15.)

azithromycin for several months was associated with partial remission. Ultimately, res-
olution did not occur until after treatment with prednisolone was instituted, so it was
suggested that sterile nodular panniculitis might have been a comorbid condition.

In general, larger numbers of mycobacteria are identified in smears or biopsies in
slow-growing NTM infections when compared with MTBC infections and rapid-
growing NTM infections, possibly because of the presence of underlying immunosup-
pression (Fig. 5).° However, in some MAC infections, AFB are undetectable.° Diagnosis
can be confirmed using PCR with or without culture. Use of PCR-sequencing allows
slow-growing NTM to be identified to the species level; this is best performed by a
mycobacterial reference laboratory on fresh tissue specimens. Up to 3 months of incu-
bation may be required for visible growth of MAC organisms in culture, and in some
cases, culture may never yield growth.?° Susceptibility testing using broth microdilution
also should be performed by mycobacterial reference laboratories or similarly experi-
enced facilities. Histopathology typically reveals large numbers of histiocytes and lesser
numbers of neutrophils, with large numbers of AFB.

As for infection with MTBC organisms, the use of 2 or 3 drugs in combination is rec-
ommended to prevent emergence of resistance; various combinations of clarithromy-
cin, clofazimine, doxycycline, rifamycins, and fluoroquinolones have been used to
treat affected cats and dogs. Mycobacteria that belong to the MAC are often resistant
to enrofloxacin and marbofloxacin. Treatment success has been variable; animals with
disseminated MAC infections due to irreversible immunosuppression often are
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Fig. 4. Localized dermal infection in a dog due to M ulcerans infection. This organism pro-
duces a cytotoxic toxin, mycolactone, that is responsible for the deep skin ulcerations that
are a hallmark of the disease. (Source reprint from Chapter 61 of the 5th edition of Greene’s
Infectious Diseases of the Dog and Cat, Figure 61.14.)

ultimately euthanized, but cure has been reported in a few cats and in the dog with
localized MAC infection. Treatment for MAC infections is typically required for long
periods (months to years), and sometimes it must be continued indefinitely.® Lesions
in dogs infected with M ulcerans have resolved following treatment with fluoroquino-
lones, with or without a rifamycin.®® Humans acquire MAC infections by slow-growing
NTM from the environment, often in association with underlying immunosuppressive
illness; direct transmission from diseased dogs and cats to people has not been
described.®

Rapid-growing Nontuberculous Mycobacterial Infections

Rapid-growing NTM (widely referred to as RGM) generally grow in culture within
7 days and are responsible for most cutaneous mycobacterial disease in cats in the
United States and Australia. Infections have also been described in the United
Kingdom, Canada, western Europe, New Zealand, and South America.® Rapid-
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infection (H&E stain). (B) Section from the same cat stained with Ziehl-Neelsen (acid-fast)
stain. There are large numbers of intracellular acid-fast bacteria. (Source reprint from Chap-
ter 61 of the 5th edition of Greene’s Infectious Diseases of the Dog and Cat, Figure 61.17.)

growing NTM that are pathogens in cats include members of the Mycobacterium for-
tuitum group, Mycobacterium smegmatis group, Mycobacterium chelonae/abscessus
group, Mycobacterium mageritense group, Mycobacterium mucogenicum group,
Mpycobacterium flavescens, Mycobacterium phlei, and Mycobacterium thermoresisti-
bile.® Rapid-growing NTM infections in dogs are less commonly reported than they
are in cats. Infections in dogs that involve the skin have been reported with Mycobac-
terium goodii, M smegmatis complex, M chelonae complex, M flavescens, and M for-
tuitum complex.®

Infection with RGM generally follows cutaneous inoculation, such as from pene-
trating plant wounds or following contamination of surgical wounds. Inoculation of
the organism directly into subcutaneous adipose tissue may increase the severity of
disease. Affected cats and dogs are typically well and in good body condition. Skin
lesions are characterized by multiple punctate draining tracts and subcutaneous nod-
ules which can coalesce to form large areas of typically nonpainful, nonhealing ulcer-
ated skin. In cats, lesions usually involve the inguinal region, but they may also involve
the lateral aspects of the pelvic limbs, perineum, and tail base (Fig. 6). In dogs, lesions
are often found on the cervicothoracic region, trunk, or caudal dorsum; they are rarely
found in the inguinal region.®

On histopathology, panniculitis lesions are characterized by granulomatous to
pyogranulomatous inflammation with epithelioid macrophages and often few visible
mycobacteria; in addition, rapid-growing NTM are not as acid-fast as other mycobac-
terial species.® Organisms typically grow rapidly on routine media and matrix-assisted
laser deionization-time of flight mass spectrometry (MALDI-TOF MS) or PCR-
sequencing can be used for identification to the species level. However, in some
cases, weeks of incubation are required to yield detectable growth, even in the hands
of laboratories with expertise in isolation of mycobacteria.®® Submission of deep bi-
opsy specimens (after removal of the dermis with a sterile scalpel blade) for macerated
tissue culture may increase the chance of more rapid isolation. Antimicrobial suscep-
tibility testing by experienced laboratories is recommended because of frequent multi-
drug resistance, so if affordable, submission of specimens for culture to a
mycobacterial reference laboratory for culture at the outset should be considered.®”
However, susceptibility to a drug does not guarantee efficacy in vivo. Based on typical
susceptibility patterns that have been recognized at the time of writing,® in areas
where M smegmatis and M fortuitum complex infections predominate, treatment
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Fig. 6. (A) Thirteen-year-old male neutered Siamese cat with mycobacterial panniculitis.
There are multiple nodular lesions in the inguinal region. (B) Multifocal draining cutaneous
lesions were also present on the lateral flank and dorsal lumbar regions. (C) Multiple
alopecic and ulcerated skin lesions in a dog infected with M chelonae. (Source reprint
from Chapter 61 of the 5th edition of Greene’s Infectious Diseases of the Dog and Cat,
Figure 61.18.)

should commence empirically with a newer generation fluoroquinolone (pradofloxacin
or moxifloxacin). Where M chelonae infections are more commonly diagnosed, the
best first-line choice is clarithromycin or azithromycin. Multidrug therapy is recom-
mended to reduce selection for resistant strains; doxycycline is an appropriate choice
for combination therapy. Treatment should continue for at least 1 to 2 months after le-
sions have resolved. Occasionally surgical resection of lesions may be required, but
this can be complicated by dehiscence, so referral to a board-certified soft tissue sur-
geon is recommended. The use of advanced reconstructive techniques and vacuum-
assisted drainage facilitated cure in one cat with extensive infection due to M thermor-
esistibile.>® Rapid-growing NTM are opportunistic, environmental mycobacteria that
are not transmitted from animals to humans.

Fastidious Mycobacterial Infections

In cats, fastidious mycobacteria such as Mycobacterium lepraemurium, Mycobacte-
rium visibile, “Candidatus Mycobacterium tarwinense,” and “Candidatus Mycobacte-
rium lepraefelis” cause nodular cutaneous lesions (“feline leprosy syndrome”).
Cutaneous inoculation through rodent bites or cat fight wounds is the suspected
mode of transmission. Affected cats are often from rural or semi-rural environments,
and cases have been primarily reported from New Zealand, eastern Australia, south-
western United States, the United Kingdom, Europe, and Japan.® Infections manifest
as single or multiple cutaneous and/or subcutaneous nodules on the head, limbs, or
trunk. Lesions are firm and may be ulcerated, and regional lymph nodes may be
enlarged. “Candidatus M lepraefelis” can cause disseminated infections that involve
other organs.® As for human leprosy (Hansen’s disease), 2 forms of disease have
been recognized in cats: (1) a lepromatous or leproid form, with a high bacterial index
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(“multibacillary”) and (2) a tuberculoid form, with a low bacterial index (“paucibacil-
lary”). The multibacillary lepromatous form tends to occur in older cats and is most
often associated with infections by “Candidatus M lepraefelis” and “Candidatus M tar-
winense.” The paucibacillary form tends to occur in cats less than 3 years of age and
has been associated with infections by M lepraemurium,*® although in one unusual
report of disease associated with M lepraemurium infection a 9-year-old cat, large
numbers of AFB were identified in periocular lesions.*®

Disease caused by fastidious mycobacteria in dogs is known as canine leproid
granuloma syndrome (CLGS). Most lesions occur in short-coated breeds (especially
boxers and boxer mixes) and often on the pinnae and head. Lesions, which are single
or multiple firm cutaneous nodules, may also occur on the trunk and on the limbs. As
lesions enlarge, they may ulcerate. There is typically no regional lymph node involve-
ment. Most reports have been from Australia, New Zealand, South America, and the
United States (especially California, Hawaii, and Florida), but the disease can also
occur elsewhere.® The syndrome is generally thought to be caused by an uncharacter-
ized fastidious mycobacterium related to slow-growing NTMs (such as Mycobacte-
rium simiae complex)*® although DNA from an MTBC organism was amplified from
a dog with CLGS in Uruguay.?

Cytologic examination of fine needle aspirates from dogs and cats with fastidious
mycobacterial infections usually reveals pyogranulomatous inflammation with variable
numbers of AFB. Because these organisms often do not grow in culture or require very
prolonged incubation,*® direct PCR-sequencing from clinical material is required to
determine the likely species present. In cats, treatment typically involves wide surgical
resection of skin lesions, plus clarithromycin combined with either rifampicin or prado-
floxacin. Disseminated infections caused by “Candidatus M lepraefelis” have been
associated with poor treatment outcomes.®® Rarely, spontaneous resolution has
been reported. In dogs, most cases of CLGS resolve spontaneously within 1 to
3 months, but persistent lesions should be treated with antimycobacterial drug com-
binations. Wide surgical resection may be curative for localized lesions.

SUMMARY

In summary, all 3 groups of mycobacteria (MTBC, NTM, and fastidious) have the po-
tential to cause skin lesions in dogs and cats. The species involved and risk factors for
infection vary regionally. Skin lesions may be a part of disseminated disease or follow
local cutaneous inoculation of mycobacteria. Diagnosis of mycobacterial infections
can be challenging as acid-fast bacteria are variably present and culture often requires
incubation for weeks to months in special media. In some cases, culture is negative
and diagnosis requires submission of clinical specimens for PCR-based testing.
Because of the potential for antimicrobial resistance, susceptibility testing is recom-
mended where possible to guide therapy, and combination therapy with antimycobac-
terial drugs is recommended to avoid selection for drug-resistant strains. In some
cases, surgical resection of skin lesions may be needed for resolution. However, sur-
gery should be reserved for refractory cases as it may also contribute to further spread
of infection in tissues.

CLINICS CARE POINTS

e Mycobacterial infections should be suspected in animals with chronic granulomatous to
pyogranulomatous skin lesions that are not responsive to short courses of antibiotics and
especially in animals with a history of immunosuppression.
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In the United Kingdom and western Europe, infections with MTBC organisms should be
considered in cats with outdoor exposure and those fed raw-food diets.

Only MTBC infections have the potential for zoonotic transmission, and even for these
infections, the risk of zoonotic transmission is low. Owners of cats and dogs diagnosed
with MTBC infections should be referred to their health care provider for follow-up, and
communication among the health care provider, the veterinarian, and local public health
authorities is recommended to optimize health outcomes for humans and their companion
animals.

Infections by rapid-growing mycobacteria should be placed high on the differential
diagnosis list in cats with chronic draining skin lesions in the inguinal region, and surgery
with drain placement avoided unless medical therapy is unsuccessful.

Diagnosis using culture and PCR is optimized by submitting large punch biopsy or excisional
biopsy specimens for testing (rather than small, superficial punch biopsy specimens or
aspirates). Use of a sterile blade to remove the dermis will reduce the chance of negative
results due to overgrowth by contaminating commensal bacteria.

Whenever possible, the use of a mycobacterial reference laboratory for culture and PCR is
recommended to optimize the chance of diagnosis and allow susceptibility testing to be
performed.

Treatment typically requires prolonged combination therapy with antimycobacterial drugs.
In cats, placement of an esophagostomy tube is recommended to improve compliance and
successful treatment outcomes.

Prognosis varies depending on the mycobacterial species involved and the presence of
underlying immunosuppression.
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