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Abstract

Case summary An 8-year-old domestic shorthair cat receiving long-term ciclosporin treatment was evaluated for a
history of weight loss and hyporexia. The main clinical finding was a cluster of enlarged mesenteric lymph nodes.
Cytological examination of fine-needle aspirates showed granulomatous inflammation with abundant acid-fast
bacilli. A diagnosis of Mycobacterium avium complex (MAC) infection was confirmed by PCR. The cat'’s clinical
condition deteriorated rapidly despite appropriate antibiotic treatment and it was euthanased 2 weeks after initial
presentation due to development of severe paraparesis and ataxia. Post-mortem examination revealed granulomatous
inflammation affecting multiple lymph nodes and other organs with intrahistiocytic acid-fast bacilli consistent with
mycobacteria when stained using Ziehl-Neelsen stain. Another cat in the same household was screened for infection
using the interferon gamma release assay (IGRA), with the result being consistent with infection by non-tuberculous
mycobacteria (NTM), which includes MAC; however, it had no grossly detectable disease.

Relevance and novel information This case report is an unusual presentation of disseminated MAC infection in a
cat, which remains a rare diagnosis. Clinicians should be aware of unusual and rare presentations of this infection.
The clinical findings, progression of disease and histopathology results add to the current clinical database for
feline disseminated MAC infections. Another cat in the same household tested positive for NTM by IGRA without
any gross disease. This was suggestive of latent MAC infection which, to our knowledge, has not been previously
reported in an in-contact cat.
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[IRIS] guidelines of creatinine <140umol/1) had been
detected (creatinine 158 umol/1 [reference interval (RI)

Case description

An 8-year-old female neutered domestic shorthair cat
presented to the Small Animal Hospital, University of
Glasgow, UK for investigation of enlarged mesenteric

'Small Animal Hospital, University of Glasgow, Glasgow, UK

lymph nodes that had been detected as an incidental find-
ing on an abdominal ultrasound scan 6 weeks earlier.
The cat had experienced an acute kidney injury of
unknown origin as a kitten from which it had recov-
ered; consequently, it had routine serum biochemistry
performed annually. At the most recent annual vacci-
nation and assessment, mild azotaemia (when evalu-
ated using the International Renal Interest Society
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71-212]and urea 9.6 mmol/1[RI5.7-12.9]). Subsequently,
a focused ultrasound of the urogenital tract showed
bilateral structural changes consistent with chronic kid-
ney disease (CKD). Incidentally, a cluster of enlarged
mesenteric lymph nodes was detected during the scan,
with the largest node measuring approximately 2cm. As
the cat was clinically well, further investigation was not
performed until 6 weeks later when the cat developed
weight loss, hyporexia and mild lethargy.

The cat had been diagnosed with allergic dermatitis
causing head and neck excoriation 6 years prior to pres-
entation, which was being managed with long-term
ciclosporin administration (Atopica; Elanco) at a dosage
of 30mg g24h (equivalent to ~7mg/kg) given per os
(PO). In addition, the cat had recently been started on
telmisartan (Semintra; Boehringer Ingelheim) at a dosage
of 1 mg/kg q24h PO for IRIS stage 2 CKD, substage bor-
derline proteinuria (urine protein:creatinine ratio 0.3).

The cat was indoor-only, and was fed on a commercial
cooked cat food and had never been fed raw meat or
given unpasteurised milk. There was no known access to
rodents and the only hunting history was between the
ages of 4 months to 5 years old, when the cat had had
access to a bird nest in the owner’s loft.

On physical examination, the cat was in good body
condition (body condition score 4/9) and weighed
4.1kg. A small-to-medium-sized mass was palpable in
the mid-abdomen; otherwise, physical examination was
unremarkable.

Haematology and serum biochemistry revealed
several abnormalities, detailed in Table 1. Of note was
the absence of the previous azotaemia. The cat was neg-
ative for feline immunodeficiency virus (FIV) and feline
leukaemia virus (FeLV), and urine specific gravity was
1.044.

Abdominal ultrasound examination confirmed
enlargement of the mesenteric lymph nodes (Figure 1),
measuring almost 3cm. Aspirates yielded a specimen
containing large numbers of macrophages with intra-
cellular non-staining rods when stained with May-
Griinwald Giemsa (Figure 2). Ziehl-Neelsen staining
showed large numbers of acid-fast bacilli with mor-
phology consistent with mycobacterial infection
(Figure 3). Thoracic radiographs (Figures 4-6) showed
a bronchial pattern and sternal and tracheobronchial
lymphadenomegaly.

At the follow-up assessment 5 days later, the abdomi-
nal masses were subjectively larger on palpation and the
cat had lost >10% of its body weight in that time (weight
now 3.65kg). Fine-needle aspirates from the mesenteric
lymph nodes were submitted for mycobacterial PCR
to the Department of Microbiology, Leeds Teaching
Hospital. Antibiotic therapy was initiated with azithro-
mycin (Zithromax; Pfizer) at a dosage of 15mg/kg q24h
PO and pradofloxacin (Veraflox; Bayer) at a dosage of
5mg/kg q24h PO, pending results. Maropitant (Cerenia;

Table 1 Summary of haematological and biochemical
findings

Test Result RI

WBCs (X 109/1) 19.04 5.5-15.5
Neutrophils (X 109/1) 17.517 25-12.5
Band neutrophils (x 109/1) 0.19 0
Lymphocytes (X 1091) 0.381 1.5-7
Potassium (mmol/l) 5.3 2.6-5.2
Urea (mmol/l) 9.4 2.7-9.2
Creatinine (umol/l) 84 91-180
AST (U/l) 61 0-30

RI =reference interval; WBCs = white blood cells; AST = aspartate
aminotransferase

Figure 1 Abdominal ultrasound image of an enlarged
mesenteric lymph node, measuring 2.77 cm in diameter
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Figure 2 Cytology of abdominal lymph node aspirate
showing multiple negatively staining rods present in the
cytoplasm May-Grunwald Giemsa (X 600)
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Zoetis) at a dosage of 1mg/kg q24h PO was dispensed
to address azithromycin-related nausea. Ciclosporin
therapy was continued owing to the potential welfare
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Figure 3 Cytology of the abdominal lymph node aspirates
with Ziehl-Neelsen stain (X 600)

Figure 4 Dorsoventral thoracic radiograph showing a
discrete soft tissue nodule in the right caudal lung lobe visible
between the 9th and 10th ribs; this nodule is not, however,
clearly identifiable on the lateral views

implications of stopping treatment. Telmisartan treat-
ment was stopped as it was deemed less necessary at
this time. An oesophagostomy tube was placed under

Figure 5 Left lateral thoracic radiograph showing sternal and
tracheobronchial lymphadenomegaly

Figure 6 Right lateral thoracic radiograph showing sternal
and tracheobronchial lymphadenomegaly

general anaesthesia to facilitate patient management
and to ensure better owner compliance with antibiotic
administration.

Four days after treatment was initiated, the cat was
reportedly more hyporexic and lethargic. Azithromycin-
related nausea was suspected and the dosage was
reduced (12mg/kg q24h), maropitant was continued
and mirtazapine (0.5mg/kg g48h PO) was prescribed.
Supplementary feeding was provided via the oesophago-
stomy tube.

The cat re-presented 9 days after starting initial anti-
biotic therapy with progressive and severe ataxia and
paraparesis. Neurological examination revealed severe
ambulatory paraparesis. Cranial nerve examination was
normal and there was no obvious neck or spinal pain.
Thoracic limb withdrawal reflexes were poor/weak and
pelvic limb proprioception was markedly decreased.
Neurolocalisation was to either the cervical spine or
representative of a multifocal process. Considering the
guarded-to-poor prognosis, the cat was euthanased.

Post-mortem examination revealed moderate-to-
massive lymphadenomegaly with granulomatous inflam-
mation affecting multiple lymph nodes: retropharyngeal,
mediastinal, peribronchial, perisplenic, pancreatic and
mesenteric lymph nodes, with the largest mesenteric
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Figure 7 Abdominal cavity at post-mortem examination:
massive enlargement of the mesenteric lymph nodes (arrows)

Figure 8 Histology of one of the mesenteric lymph nodes.
Dense aggregates of macrophages and multinucleate cells
with large numbers of intracytoplasmic acid-fast bacilli.
Ziehl-Neelsen (X 200); scale bar =20um

lymph node measuring 70 X 50 X 30 mm (Figure 7). The
tonsils were also enlarged. Histologically, many lymph
nodes had >90% of the tissue effaced by sheets of
epithelioid macrophages and multinucleate cells engulf-
ing negatively stained bacilli. Granulomatous inflamma-
tion was also detected in lungs, liver, spleen, pancreas,
intestine/colon, skin, diaphragm and bone marrow, with
intrahistiocytic acid-fast bacilli (with morphology con-
sistent with mycobacteria) confirmed by Ziehl-Neelson
stain in multiple tissues (Figures 8-10). Focal involvement
of the kidneys was also observed. The right caudal lung
lobe had a focally extensive area of complete obliteration
of the parenchyma and the medium-sized bronchus,
shown by epithelioid macrophages containing acid-fast
bacilli. The bone marrow had approximately 60-80% of
the marrow tissue effaced by extensive and coalescing
infiltrates of epithelioid macrophages and moderate
numbers of Langhan-type multinucleate cells engulfing
acid-fast bacilli.

Figure 9 Histology of the spleen. Aggregates of
macrophages and multinucleate cells with large numbers of
intracytoplasmic acid-fast bacilli. Ziehl-Neelsen stain (< 200);
scale bar=20pum
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Figure 10 Histology of bone marrow. Aggregates of
macrophages and multinucleate cells engulfing acid-

fast bacilli admixed with residual portions of marrow with
multilineage haematopoiesis. Ziehl-Neelsen (X 100); scale
pbar=50um

Pathology findings provided no clear explanation for
the paraparesis. Rare macrophages with intracytoplasmic
acid-fast bacilli were found in the brainstem, cerebellum
and pons, and the cervical and lumbar spinal cord (in
the subdural space and adjacent to nerve roots). The
brain/cerebellum and spinal cord had no obvious paren-
chymal granulomatous inflammation, and no granu-
lomatous inflammation or acid-fast bacilli were found
in other neural tissues examined.

At this time the results of the pre-mortem mycobacte-
rium PCR confirmed Mycobacterium avium infection from
the aspirates taken from the mesenteric lymph nodes.

The other, unrelated, cat in the same household, a
9-year-old male neutered domestic shorthair (also
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indoor-only and fed the same diet as the other cat) was
assessed for infection. No lesions were detected on tho-
racic or abdominal imaging. Blood was sent for inter-
feron gamma release assay (IGRA) assessment (Biobest
Laboratories), the result of which was suggestive of
infection with non-tuberculous mycobacteria (NTM).
Considering the absence of clinical signs in this case, this
likely represented a latent infection and regular monitor-
ing was recommended.

Discussion

Mycobacteria are a group of pathogens that can be
broadly classified into two major categories: Myco-
bacterium tuberculosis complex (MTBC) and NTM. NTMs
are ubiquitous in the environment, particularly in bio-
topes such as soil and water.! Mycobacterium avium
complex (MAC) is a group of slow-growing mycobacteria
that cause opportunistic infections in the host and are
often (erroneously) grouped with the MTBC pathogens
due to indistinguishable clinical disease.? MAC infection
is the most frequently confirmed NTM infection in com-
panion animals and is the third most common mycobac-
teria detected in cats in the UK, following Mycobacterium
microti and Mycobacterium bovis.

Feline mycobacterium infections (including M avium
infections) most often result in cutaneous lesions, with
disseminated disease occurring less commonly.® The
MAC group of organisms are the most likely of all of
the NTM to produce disseminated disease in the cat, of
which there here have been several reports.*'” Abyssinian
and Siamese breeds appear to be over-represented.*63°

Multiorgan involvement, as seen in this case, is a key
feature of disseminated MAC infection, with haema-
togenous spread being the proposed mechanism of
dissemination.! Table 24710-161819 and Table 3+ sum-
marise the organ involvement and clinical manifesta-
tions of the previously reported cases of disseminated
MAC. However, in contrast to many of these cases, and
given the extent of the changes found on this cat’s post-
mortem examination, there was more limited clinical
evidence to suggest widespread dissemination in this
case. The cat presented here was in good body condition,
normothermic and had no peripheral lymphadenomeg-
aly, there were no haematological changes suggestive of
extensive bone marrow involvement and the pulmonary
changes visible on radiography were restricted to an iso-
lated pulmonary nodule that had been interpreted as
atelectasis.

While disseminated disease is a feature of MAC in
cats, there are only rare reports of cats with neurological
manifestations. A solitary intracranial mass caused
by MAC infection in the absence of disseminated dis-
ease or an identifiable primary lesion has been reported
previously, and pyogranulomatous meningoencephalitis
and extensive cerebral infarctions with acid-fast bacilli

Table 2 Organs with confirmed involvement in previous
disseminated Mycobacterium avium cases*7.10-16.18,19

Data are n (%)

Table 3 Most commonly reported clinical manifestations
in previous cases of disseminated Mycobacterium avium
cases* 19

Data are n (%)
BCS = body condition score

were detected as part of a case with disseminated
disease, although the exact neurological signs were not
described.'??0 No organisms were identified within the
neural tissues examined in another case, which was
reported to have hindlimb ataxia and spinal pain.’ In
the current case, while there were no granulomatous
lesions within the CNS, the presence of mycobacteria in
some of the neural tissues examined supports MAC
infection as the cause of the cat’s neurological signs.
Central nervous system involvement is therefore a
potential, albeit rare, manifestation of MAC infection,
which has also been seen in another cat by one of the
authors (DGM; unpublished results); it is believed to
be caused by haematogenous spread of the bacteria.
Neurological signs will therefore be highly variable and
dependent on location.
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Infections with MAC in different species (including
humans and cats) are strongly associated with profound
immunosuppression of the host; however, no association
has been found between feline MAC cases and FIV/
FeLV status.??2 While the cat in this study was negative
for FIV and FeLV on in-house testing, it was receiving
long-term immunosuppressive therapy with ciclosporin.
One previous case report also featured a cat receiving
long-term ciclosporin therapy; it had a rapidly progres-
sive clinical presentation and was euthanased shortly
after presentation.” It was theorised that ciclosporin
treatment altered the cat’s innate immunity by indirect
inhibition of the activation and proliferation of T cells;
this is important as cats are normally naturally resistant
to infection with M avium.?

The decision to use the combination of a fluoroquin-
olone and azithromycin pending speciation of the myco-
bacteria was based on current recommendations for the
treatment of feline mycobacterial diseases.?>?* While
rifampin therapy was considered, given the potential
side effects, treatment was withheld until the species of
mycobacteria was known.

In humans, clarithromycin is the antibiotic of choice
for treating disseminated MAC infections and, as with
other mycobacterial infections, double or triple antibi-
otic combinations are used for synergistic effects.?42
Traditionally, fluoroquinolones form part of the treat-
ment for MTBC pathogens; however, they have been
found to be ineffective against MAC.2¢ Various antibi-
otic regimens have been used in the treatment of dis-
seminated M avium infection in cats and, while treatment
failure is a frequent occurrence, successful outcomes
have been reported.*!8 Single drug therapy is not
advised, and the current treatment recommendation for
feline MAC is a multidrug protocol over a prolonged
period of at least 6 months.?! As in humans, clarithromy-
cin is the cornerstone of treatment in cats, and clinical
success has been documented using clarithromycin in
double or triple combinations with clofazimine, rifampin
or doxycycline; the newer fluoroquinolones (eg, prado-
floxacin in cats and moxifloxacin in humans) have also
been suggested as treatment options.>*18

The rapid clinical progression in this case was likely
due to the delay in investigation and the disseminated
nature of the infection at the time of referral, rather than
representing a treatment failure per se. The decision to
continue with ciclosporin therapy was undoubtedly a
factor in the rapid clinical progression of infection.

While MAC can cause infection in a wide range of
different animal species, including humans, the zoonotic
potential of pets is unclear.?! There is no evidence to sug-
gest that transmission has ever occurred from an infected
cat to a human and, likewise, infection from cat to
cat is also considered unlikely.>?! Suggested sources of
infection in companion animals are from the ingestion of

infected meat, prey species or contact with infected soil
or fomites. MAC can remain viable in the environment
for at least 2 years.?! Given their shared environment, a
common source of infection is considered very likely in
these cats.

A study looking at the geographical distribution of
feline mycobacterial infections in the UK reported a
large cluster of M avium cases in eastern England; 66% of
the isolates in this area were M avium vs an overall UK
prevalence of 15%.3 While the cats in the current report
had been living in Scotland for 3 years at the time of
diagnosis, they had previously lived within this eastern
England zone for approximately 5 years. Their only
known hunting history was access to a bird nest when
they lived in eastern England, so they may have had
direct contact with birds and their fomites at that point.

Mycobacteria can sometimes lead to infections that
lay dormant for many years, before clinical disease
becomes apparent. It is well recognised in humans that
M tuberculosis can cause a latent infection that can
activate, or reactivate in some cases, although this mech-
anism is poorly understood.?” Likewise, MAC infections
in humans may also have a latent period.?® Latent (or
inactive) infections and late presenting infections have
also been seen in cats with M bovis infection.??% It is
therefore reasonable to assume that latency, with the
potential to reactivate, could also occur with MAC
infections in cats. It is tempting to speculate that both
cats were exposed to the mycobacteria from a common
source when they lived in eastern England and both
developed latency, with the infection activating several
years later in the female cat as a result of long-term
immunosuppressive therapy.

A latent MAC infection was suspected in the second
cat based on the IGRA result in the absence of any detect-
able disease. This is similar to two cats in another report
where the positive IGRA was suspicious for exposure
only.3! This IGRA has been shown to have a sensitivity
and specificity of 66.7% and 92.6%, respectively, for
detecting NTM infections (updated to 83.3% and 93.3%,
respectively, after cut-off adjustments were made in a
recent study); however, it cannot differentiate between
different NTM species (ie, it cannot specifically detect M
avium or even MAC).3! However, as M avium was con-
firmed by PCR in the other cat, and as both cats had only
one known exposure, the likelihood of the second cat
having been exposed to a different NTM is unlikely. The
sensitivity and specificity of the IGRA to differentiate the
NTM are lower than those reported for MTBC infections;
because MAC is a large complex of related infections, it
may be this marked heterogeneity, compared with the
marked homogeneity of the TB complex, that makes the
IGRA less sensitive and specific for this complex.3!

There are currently no guidelines available for situa-
tions where an animal is IGRA test positive for MAC but
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has no visible disease. Options suggested for cats that
are IGRA positive for M bovis include close monitoring
only, prophylactic treatment with isoniazid (which is
sometimes used in humans for this purpose) or appro-
priate antibiotic therapy for 3 months; however, there is
no evidence on which to base this decision.?> The same
principles could also be applied to scenarios with MAC-
positive IGRA cats, although appropriate antibiotic ther-
apy is likely to differ between M bovis and MAC cases.
Prophylactic treatment with isoniazid may have little
effect against latent MAC infections. In humans, isonia-
zid is suggested for prophylactic tuberculosis treatment,
but has no place in the treatment of MAC, whereas rifab-
utin is recommended instead (eg, for the prophylactic
treatment for MAC infections in people with HIV).3334 [t
may therefore be a more appropriate antibiotic choice.
The decision to simply monitor the in-contact cat in this
report was agreed between the authors and the owner.

Conclusions

This case highlights the need to include disseminated
MAC infection as a differential diagnosis for weight loss
and (peripheral or internal) lymphadenopathy in cats,
particularly if receiving immunosuppressive therapy
such as ciclosporin. Late presentations of disease should
also be considered, and so detailed histories should be
taken by clinicians.

CNS involvement is a rare complication of dissemi-
nated MAC infection, and clinicians should be aware of
the wide range of clinical findings that can be associ-
ated with disseminated MAC infections such as those
described herein.

In-contact cats should be screened for infection as
latent infections are possible and the options for manag-
ing these cases should be carefully discussed with the
owners.

Acknowledgements We gratefully acknowledge the help
of everyone who assisted in this case, particularly the support
of Mr Michael McGuigan (Senior PM Room Technician,
University of Glasgow School of Veterinary Medicine) with
technical aspects of the post-mortem examination, photographic
documentation and sample collection.

Conflict of interest The authors declared no potential
conflicts of interest with respect to the research, authorship,
and/or publication of this article.

Funding The authors received no financial support for the
research, authorship, and/or publication of this article.

Ethical approval The work described in this manuscript
involved the use of non-experimental (owned or unowned)
animals. Established internationally recognised high standards
(‘best practice’) of veterinary clinical care for the individual
patient were always followed and/or this work involved

the use of cadavers. Ethical approval from a committee was
therefore not specifically required for publication in JFMS
Open Reports. Although not required, where ethical approval
was still obtained, it is stated in the manuscript.

Informed consent Informed consent (verbal or written)
was obtained from the owner or legal custodian of all animal(s)
described in this work (experimental or non-experimental
animals, including cadavers) for all procedure(s) undertaken
(prospective or retrospective studies). For any animals or peo-
ple individually identifiable within this publication, informed
consent (verbal or written) for their use in the publication was
obtained from the people involved.

ORCID iD Jade Webster
5691-9858

https:/ /orcid.org/0000-0001-

References

1 Biet F, Boschiroli ML, Thorel MF, et al. Zoonotic aspects
of Mycobacterium bovis and Mycobacterium avium-
intracellulare complex (MACQC). Vet Res 2005; 36: 411-436.

2 Gunn-Moore DA, Jenkins PA and Lucke VM. Feline tuber-
culosis: a literature review and discussion of 19 cases
caused by an unusual mycobacterial variant. Vet Rec 1996;
138: 53-58.

3 Gunn-Moore DA, McFarland SE, Brewer JI, et al. Myco-
bacterial disease in cats in Great Britain: I. Culture results,
geographical distribution and clinical presentation of 339
cases. | Feline Med Surg 2011; 13: 934-944.

4 Baral RM, Metcalfe SS, Krockenberger MB, et al. Dissemi-
nated Mycobacterium avium infection in young cats: over-
representation of Abyssinian cats. | Feline Med Surg 2006;
8:23-44.

5 Barry M, Taylor | and Woods JP. Disseminated Myco-
bacterium avium infection in a cat. Can Vet | 2002; 43:
369-371.

6 Drolet R. Disseminated tuberculosis caused by Myco-
bacterium avium in a cat. | Am Vet Med Assoc 1986; 189:
1336-1337.

7 Griffin A, Newton AL, Aronson LR, et al. Disseminated
Mycobacterium avium complex infection following renal
transplantation in a cat. | Am Vet Med Assoc 2003; 222:
1097-1101.

8 Hix JW, Jones TC and Karlson AG. Avian tubercle bacillus
infection in the cat. ] Am Vet Med Assoc 1961; 138: 641-647.

9 Jordan HL, Cohn LA and Armstrong PJ. Disseminated
Mycobacterium avium complex infection in three Siamese
cats. ] Am Vet Med Assoc 1994; 204: 90-93.

10 Knippel A, Hetzel U and Baumgartner W. Disseminated
Mycobacterium avium-intracellulare infection in a Per-
sian cat. ] Vet Med B Infect Dis Vet Public Health 2004; 51:
464-466.

11 Latimer KS, Jameson PH, Crowell WA, et al. Disseminated
Mycobacterium avium complex infection in a cat: pre-
sumptive diagnosis by blood smear examination. Vet Clin
Pathol 1997; 26: 85-89.

12 Madarame H, Saito M, Ogihara K, et al. Mycobacterium
avium subsp. hominissuis menigoencephalitis in a cat.
Vet Microbiol 2017; 204: 43—-45.


https://orcid.org/0000-0001-5691-9858
https://orcid.org/0000-0001-5691-9858

terial disease in a population of 339 cats in Great Britain:
II. Histopathology of 225 cases, and treatment and out-
come of 184 cases. | Feline Med Surg 2011; 13: 945-952.

34

8 Journal of Feline Medicine and Surgery Open Reports
13 Morfitt DC, Matthews JA, Thoen CO, et al. Disseminated 25 Chaisson RE, Benson CA, Dube MP, et al. Clarithromycin
Mycobacterium avium serotype 1 infection in a seven- therapy for bacteremic Mpycobacteriumavium complex
month-old cat. | Vet Diagn Invest 1989; 1: 354-356. disease. A randomized, double-blind, dose-ranging study

14 Perkins PC, Grindem CB and Levy JK. What is your in patients with AIDS. AIDS Clinical Trials Group Pro-
diagnosis? Bone marrow aspirate from an ll-year-old tocol 157 Study Team. Ann Intern Med 1994; 121: 905-911.
domestic longhaired cat with anemia. Vet Clin Pathol 1995; 26 Alangaden GJ and Lerner SA. The clinical use of fluoro-
24: 77. quinolones for the treatment of mycobacterial diseases.

15 Riviere D, Pingret JL, Etievant M, et al. Disseminated Clin Infect Dis 1997; 25: 1213-1221.

Mycobacterium avium subspecies infection in a cat. 27 Flynn JL and Chan J. Tuberculosis: latency and reactiva-
]Feline Med Surg 2011’. 13: 125-128. tion. Infect Immun 2001; 69: 4195-4201.

16 van Dongen A, Wagenaar JA, Kraus HS, et al. Atypical 28 Bussone G, Brossier F, Roudiere L, et al. Recurrent Myco-
mycobacteriosis in a cat. Vet Q 1996; 18: 47. bacterium avium infection after seven years of latency in

17 Buergelt CD, Fowler JL and Wright PJ. Disseminated avian a HIV-infected patient receiving efficient antiretroviral
tuberculosis in a cat. Calif Vet 1982; 10: 13-15. th,erapy. J Infect 2012; 64: 613-617. L

18 Sieber-Ruckstuhl NS, Sessions JK, Sanchez S, et al. Long- 29 O Ha%loran C.and Gunn—Mof)re D. Tubercu'los1s m UK cats
term cure of disseminated Mycobacterium avium infection associated with a commercial raw food diet. ] Feline Med
in a cat. Vet Rec 2007; 160: 131-132. Surg 2019; 21: 665-666. ,

19 de Groot PH, van Ingen J, de Zwaan R, et al. Disseminated 30 Mitchell J, O Hal%oran ¢, Hope J, ?t al. Latje -prese.ntmg

§ senl, L cases of commercial raw food-associated TB in cats in the
Mycobacterium avium subsp. avium infection in a cat, UK. Vet Rec 2021 189: 118-119
the Netherlands. Vet Microbiol 2010; 144: 527-529. . . ) . .
; . 31 Mitchell JL, Stanley P, McDonald K, et al. Diagnostic accu-

20 Blauvelt M, Weiss D, McVey A, et al. Space-occupying £ the interf ) 1 (IGRA) £

. o . . racy of the interferon-gamma release assay or
lesion within the calvarium of a cat. Vet Clin Pathol 2002; cases of feline mycobacteriosis. Prev Vet Med 2021; 193.
31:19-21. _ DOL: 10.1016/j.prevetmed.2021.105409.

21 Greene CE and Gunn-Moore DA. Infections caused by 35 (ypyajjoran C, loannidi O, Reed N, et al. Tuberculosis due
slow-growing mycobacteria. In: Sykes ] and Greene CE to Mycobacterium bovis in pet cats associated with feed-
(eds). Infectious diseases of the dog and cat. 4th ed. Mary- ing a commercial raw food diet. | Feline Med Surg 2019; 21:
land Heights, MO: Elsevier Saunders, 2006, pp 495-510. 667—6831.

22 O’Halloran C and Gunn-Moore D. Mycobacteria in cats:an 33 Magur H. Recommendations on prophylaxis and therapy
update. In Pract 2017; 39: 399-406. for disseminated Mycobacterium avium complex disease

23 Suthanthiran M, Morris RE and Strom TB. Immunosup- in patients infected with the human immunodeficiency
pressants: cellular and molecular mechanisms of action. virus. Public Health Service Task Force on Prophylaxis
Am ] Kidney Dis 1996; 28: 159-172. and Therapy for Mycobacterium avium Complex. N Engl

24 Gunn-Moore DA, McFarland SE, Schock A, et al. Mycobac- J Med 1993; 329: 898-904.

World Health Organization. Implementing the WHO Stop
TB Strategy: a handbook for national tuberculosis control
programmes. Geneva: WHO, 2008.





