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Case Report

Osteomyelitis of the coxofemoral
joint due to Mycobacterium species
in a feline renal transplant recipient

Annie J Lo, Michael H Goldschmidt and Lillian R Aronson

Abstract

A 4-year-old castrated male Russian Blue cat was evaluated for acute right hind limb lameness 18 months after
receiving a renal transplant. Radiographs showed a subluxated right femoral head and lysis of the acetabulum and
femoral neck. A femoral head and neck ostectomy was performed on the right coxofemoral joint. Histologic evaluation
of the right femoral head revealed lesions indicative of a chronic, granulomatous osteomyelitis and periostitis
associated with an intralesional Mycobacterium species. However, the cat's clinical condition declined despite
treatment and the owner elected humane euthanasia. All renal transplant recipients receive immunosuppressive
therapy to prevent allograft rejection. The non-tuberculous mycobacterial infection of the coxofemoral joint was
thought to develop secondary to long-term immunosuppressive treatment. This report illustrates the need to consider
these rare opportunistic infections even many months to years following renal transplantation. Early awareness,
stringent immunosuppressive drug monitoring and targeted treatment once a diagnosis has been made may be
important in the successful management and prevention of mycobacterial infections in this population of patients.
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A4-year-old castrated male Russian Blue cat was referred
to Matthew ] Ryan Veterinary Hospital at the University
of Pennsylvania as a candidate for renal transplantation.
Prior to transplantation, bloodwork revealed an elevated
blood urea nitrogen [(BUN) 70 mg/d]l; reference interval
(RI) 15-32 mg/dl], creatinine [(Creat) 4.9 mg/dl; RI 1-2
mg/dl], phosphorus [(Ph) 7.8 mg/dl; RI 3.0-6.6 mg/dl],
anemia (19%; RI 31-48%) and thrombocytopenia (32.8 x
103/ul, RT 200-500 x 103 /pl). Because of the anemia and
thrombocytopenia, a bone marrow aspirate was per-
formed, which was normal. Urine specific gravity was
1.016 with no bacterial growth and a normal urine
protein:creatinine ratio. Cardiac evaluation revealed a
grade III/VI systolic murmur and a hyperdynamic left
ventricular enlargement with mild mitral regurgitation.
Abdominal ultrasound showed small polycystic kidneys.
All other diagnostics [thoracic/abdominal radiography,
feline leukemia virus (FeLV), feline immunodeficiency
virus (FIV) and toxoplasmosis titer] were normal. Renal
transplantation was performed according to a technique
described previously.!? The azotemia resolved within
24 h postoperatively. The cat was discharged from the
hospital after 4 days.

Immunosuppressive therapy included oral cyclo-
sporine (CyA; Neoral, Novartis Pharmaceutical

Corporation (2-5 mg/kg ql2h) and prednisolone
(Watson Laboratories) (0.5 mg/kg q12h). Cyclosporine
administration was initiated 72 h prior to surgery and
prednisolone administration was started the morning of
surgery. The cyclosporine dose was adjusted to maintain
a 12 h trough blood level of 300-500 ng/ml using high-
performance liquid chromatography (HPLC) or 300-800
ng/ml using monoclonal specific radioimmunoassay
(mRIA-sp). The prednisolone dosage was decreased to
0.5 mg/kg q24h at 6 months after transplantation. Five
months after surgery, cyclosporine levels were elevated
(1161 ng/ml; mRIA-sp). This corresponded to the owner
changing the cyclosporine brand from Neoral to
Cyclosporine Oral Solution, USP (Sidmak Laboratories).
Although the dose was decreased from 5.6 mg/kg q12h
to 0.4 mg/kg ql2h, the cyclosporine level remained
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Figure 1 Lateral view (a) and (b) ventrodorsal pelvic radiograph obtained prior to femoral head and neck ostectomy. Notice the
right subluxated femoral head, lysis of the acetabulum and femoral neck most consistent with osteomyelitis or neoplasia

elevated (>1500 ng/ml; HPLC). The oral dose for
Cyclosporine was again decreased (0.4 mg/kg q24h) and
the levels became sub-therapeutic (92 ng/ml; HPLC).
At 8.5 months following transplantation, bloodwork
revealed anemia (packed cell volume 23.4%), thrombo-
cytopenia (55 x 103/1l; platelet clumping present), mild
leukocytosis (18.5 x 103/qul, RI 3.5-18 x 103/yul), hyper-
proteinemia (9.9 g/dl; RI1 5.2-8.8 g/dl) with hyperglobu-
linemia (6.7 g/dl; R12.3-5.3 g/dl)) and normal BUN and
Creat. A Toxoplasma gondii IgG and IgM antibody test
was negative. Abdominal ultrasound showed changes
consistent with chronic renal disease in the native kid-
neys and a normal renal allograft. At this time, the owner
changed the cyclosporine brand back to Neoral (2 mg/
kg q12h) and the cyclosporine levels stabilized within
the therapeutic range. Although the cat was stable clini-
cally, bloodwork performed 11 months postoperatively
revealed persistent hyperproteinemia, hyperglobuline-
mia, hypernatremia and recurrence of azotemia. No
diagnostics were pursued at this time.

Eighteen months after transplantation, the owner
noted that the cat developed an acute right hind limb
lameness. An orthopedic examination revealed muscle
atrophy of the right thigh, and pain and crepitus on
palpation of the right hip. Because the cat was frac-
tious, pelvic radiographs were scheduled with general
anesthesia.

Ten days prior to the scheduled radiographs and
possible surgery, the cat became acutely lethargic, ano-
rexic and was febrile. Bloodwork showed anemia
(28.6%), severe leukocytosis (56.1 x 103/ul) with left
shift (54% neutrophils, 8% lymphocytes, 28% bands),
thrombocytopenia (126 x 103/pul) and azotemia (BUN
45.5 mg/dl; Creat 2.7 mg/dl). The urine specific gravity
was 1.017 with a negative culture. The cat was dis-
charged by the referring veterinarian on oral antibiotic
therapy [enrofloxacin (Baytril; Bayer Healthcare) 5 mg/
kg q24h and amoxicillin and clavulanic acid (Clavamox;
Pfizer Animal Health) 13.75 mg/kg q12h]. Following 4
days of antibiotic therapy, the leukocytosis improved
(27.7 x 10% pl; 8% bands) and the cat seemed brighter.

Pre-operatively, pelvic radiographs showed a sublux-
ated right femoral head, lysis of the acetabulum and
femoral neck most consistent with osteomyelitis or neo-
plasia (Figure 1). Thoracic radiographs were unremark-
able. At surgery, the right coxofemoral joint capsule
appeared thickened, irregular, friable and caseous.
A femoral head and neck ostectomy was performed
without complications. Bloodwork 1 week later revealed
only an anemia (22.9%) and elevated BUN (49 mg/dl);
however, the cat deteriorated clinically and the owner
elected humane euthanasia with no necropsy.

Cultures from the coxofemoral joint revealed Gram-
positive cocci (Staphylococcus epidermis) and no anaerobic
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Figure 2 (a) Photomicrograph of a histological section from the femoral head revealing severe, chronic, granulomatous
osteomyelitis and periostitis. Wright Giemsa stain. 4x (b) Photomicrograph of the same area showing a large numbers of
macrophages packed with acid-fast filamentous bacteria. Ziehl-Neelsen stain, 20 x

growth. Histopathology of the femoral head revealed
severe, chronic, granulomatous osteomyelitis (Figure 2).
Within the thickened periosteum and areas of bone lysis
were diffuse sheets of epithelioid macrophages and
neutrophils filled with a granular material suggestive of
a mycobacterial infection. Acid-fast staining revealed
many mycobacterial organisms packed within the mac-
rophages (Figure 2).

As renal transplantation has become a more common
therapeutic of end-stage renal failure in cats, stringent
patient selection and improved postoperative manage-
ment, including effective immunosuppressive therapy,
have resulted in improved success rates.3* Although
adequate immunosuppression is needed to maintain
function of the renal allograft and prevent rejection, it
can also lead to a higher risk of developing serious infec-
tious complications.>*

In humans receiving a renal transplant, infection
remains one of the major causes of morbidity (15-44%)
and mortality (<5%)!%1! and this has not declined in
recent years.”!! During the first month following sur-
gery, infections result most commonly from nosocomial
pathogens;” 2-6 months following surgery, opportunistic
infections are most common; after 6 months, community
infections, including pulmonary infections, are more
prevalent.

In the feline renal transplant recipient, postoperative
infections have been reported to occur in 25% (43/169)
and 36.7% (22/60) of patients in two recent retrospective
studies.*!> During the first year following transplanta-
tion, the most common cause of death was acute or
chronic transplant rejection, followed by infection.*12
Death associated with these infections was higher than

that of the human equivalent at 14% (17/122).12 In the
same retrospective study, the most common infections
were bacterial 53% (25/47), followed by viral 28%
(13/47), fungal 13% (6/47) and protozoal 6.4% (3/47). Of
these bacterial infections, 5/25 infections were mycobac-
terial infections determined by histological studies and
of these, two were disseminated infections.!2

Mycobacterial organisms are aerobic, non-spore-
forming, non-motile bacteria that are classified typically
into three clinical syndromes in cats: classic tuberculosis,
feline leprosy and atypical mycobacteria.!® There are few
clinical reports describing mycobacterial infections in
cats,'*20 and only one other published report in a renal
transplant patient.?! In this report, Griffin et al describe a
feline renal transplant patient that acquired a dissemi-
nated Mycobacterium avium complex infection 18 months
after surgery. Similar to the patient described in this
report, the cat received cyclosporine and prednisolone
for immunosuppression to prevent allograft rejection.
This non-tuberculous mycobacterial infection was
though to develop secondary to long-term immunosup-
pressive treatment. These rare opportunistic infections
should be considered months-to-years following renal
transplantation.

Mycobacterial infections in human patients are vari-
able with exposure history and area of endemicity. In
solid-organ transplant recipients, the infection rate is
0.35-15% worldwide for Mycobacterium tuberculosis?? and
0.16-2.8% for non-tuberculosis mycobacterial infections
in the USA.2* Non-tuberculosis mycobacterial infections
in renal transplant patients due to Mycobacterium kansaii,
Mycobacterium chelonae, Mycobacterium fortuitum and
Mycobacterium haemophilium have been reported and
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usually present as cutaneous lesions of the extremities
and, less commonly, tenosynovitis and arthritis. These
infections of the bone and joints are extremely rare and
involve patients given corticosteroids, organ transplan-
tations or those with autoimmune disorders. In the
case of bone and joint infections, the source of the non-
tuberculosis mycobacterial infection is most likely due to
trauma, surgical incisions, puncture wounds, injections
or hematogenous spread,? though no identifiable origin
of infection is found in most cases. There are very few
reported cases involving joint or bone infections in
human renal transplant patients. In one report, multifo-
cal spinal and extraspinal osteomyelitis developed after
15 years of postoperative immunosuppression second-
ary to M chelonae.?* This is the first reported case of local-
ized mycobacterial osteomyelitis infection in a feline
renal transplant patient and occurring after a period of
intermittent excessive immunosuppression over 8-10
months. Because there is no reported history of trauma,
puncture wounds or injections, hematological spread or
latent infection may be a more likely cause of the
infection in this cat.

Current immunosuppression used in the cat consists
of cyclosporine in combination with prednisolone. CyA
inhibits calcineurin, which is responsible for normally
activation of the transcription of interleukin (IL)-2 and
leads to a reduced function of T-effector cells. To what
extent the disturbance of cell-mediated immunity con-
tributed to this cat’s infection is unclear, but both steroids
and CyA have been reported previously to exhibit immu-
nomodulatory effects and inhibit T-cell activation in cats.?
The cytokine interferon(IFN)-y is important in acquired
immunity to defend against mycobacterial infections. A
study showing the addition of CyA, as well as the combi-
nation of CyA plus dexamethasone, to in vitro cultures of
feline lymphocytes resulted in significant suppression of
the production of many cytokines, including IFN-y.26
Recently, a disseminated M avium complex infection
was described in a human patient with auto-antibody to
IFN-y.27 It is unclear whether better control of CyA blood
levels would decrease the incidence of opportunistic
infections, as many infectious complications have been
identified in feline patients with CyA levels maintained
within therapeutic range (personal communication).!?
Because this treatment modality impairs host defense
mechanisms allowing opportunistic infections, current
research in the human and veterinary field focuses on
investigating novel immunosuppressive drugs that are
more specific in their mechanisms of action, resulting in
less global immunosuppression.’

Antimicrobial therapy combined with surgical
correction was chosen for the treatment of the focal
mycobacterial osteomyelitis. Though the special stains
on histopathology of the coxofemoral joint revealed
mycobacteria, the exact species defined via polymerase

chain reaction followed by restriction analysis and
nucleic hybridization would give additional insight into
management and prevention of these cases.!® Further-
more, growing the organism in a culture to obtain the
sensitivity may also give insight into treatment options,
as some mycobacterial antibiotic treatments may also
interfere with cyclosporine levels. In the future, earlier
awareness, more aggressive and targeted treatment, and
more stringent immunosuppressive drug regimen moni-
toring may be very important in successful management
and prevention of mycobacterial infections of renal
transplant patients.
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