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CASE REPORT

Mycobacterium chelonae Infection After a Cat Bite:
A Rare Case Report
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Abstract: We describe a 62-year-old woman with a 1-month-old unhealed cat bite wound caused by Mycobacterium chelonae
presenting with persistent infection despite treatment with cefazolin and amoxicillin. This is the first reported case of M. chelonae
infection caused by a cat bite. Cat bites are affected by the cat’s food microbiome, so clinicians should consider the cat’s diet if wounds
are not responding as expected to first-line therapy.
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Introduction

Animal bites are a global health problem. They account for 5% of the total trauma seen in the emergency department. '+
Most of the animal bites are caused by dogs (80-90%) and cats (5-15%).> Cats’ narrow sharp teeth inflict deeper
puncture wounds than dogs do and carry a higher risk of infection. The infection rate for cat bites in the United States can
be as much as 50%.% The microbiology of cat bite wound infections shows a variety of microorganisms, including
aerobic (eg, Pasteurella, Streptococcus, and Staphylococcus) and anaerobic (eg, Fusobacterium, Porphyromonas, and
Bacteroides), which often reflect the oral flora of cats and may be affected by their food intake.*®” In recent years, the
practice of feeding raw meat to pets has increased significantly, which may change the nature of infected organisms.®’
M. chelonae is classified as a rapidly growing non-tuberculous mycobacteria (NTM). It is ubiquitous in the environment
and has been found in soil, water, and aquatic animals. M. chelonae prevalence has been reported as 0.2 cases per
100,000 persons, and it has been reported more frequently in invasive procedures or catheter-related infections.'®!'" It is
one of the most common pathogens of fish mycobacteriosis.'*'? The authors here report the first case of wound nonunion
caused by M. chelonae infection after a bite by a cat with a long history of raw fish ingestion.

Case Presentation

A 62-year-old woman was admitted with a 1-month-old non-healing wound on the right leg and persistent erythematous
nodules around the wound. One month prior to admission, she was bitten by a cat on her right leg. The patient
immediately disinfected the wound with iodophor (0.5%) after being bitten but did not take other measures for dealing
with the wound. Subsequently, skin redness, swelling, nodules and pain gradually appeared around the bite. She received
a 7-day treatment regimen of cefazolin (1 g b.i.d. intravenous infusion) and amoxicillin (0.5 g t.i.d. oral) in another
hospital, but it did not work. Three days prior to admission, the patient complained that after walking for a long time, the
redness and swelling increased and the bite wound had a purulent secretion. Pressing around the wound caused her
obvious pain. During the development of the disease, she complained of pain around the bite but did not have fever,
nausea, vomiting, headache, abdominal pain or arthralgia. On admission, we performed a physical examination of the
patient. The superficial lymph nodes of the whole body were not palpable. Edematous erythema of about 7 cm % 10 cm
was seen on the inside of the right calf (Figure 1A), and two puncture wounds caused by two teeth of the cat could be
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Figure | Clinical presentation of the patient. (A) Skin lesions on admission and at approximately (B) 3 months and (C) 6 months after treatment of the bacterial infection.

seen in the centre of the erythema. Local skin temperature was high, induration could be felt, and tenderness was
obvious. Pus secretion could be seen at the bite wound after pressing the local area. Combined with the patient’s medical
history, we made a presumptive diagnosis of bacterial infection. After admission, a routine intravenous infusion of
amoxicillin-clavulanate potassium (1.2 g, q 8 hr) for 5 days was selected to treat her lesions, but it was ineffective.

On admission, laboratory testing showed completely normal humoral and cellular immune function. The blood test
revealed that white blood cells 10.63 x 10°/L (reference range 3.5 to 9.5 x 10°/L), serum biochemistry and C-reactive
protein were normal. On admission, we performed a skin biopsy of the erythematous area of the patient.
Histopathological examination of erythema showed that the epidermis was generally normal, with neutrophils, histio-
cytes, lymphocytes and giant cells in the middle and deep dermis (Figure 2). After proper disinfection, pus was collected
by pressing the wound and sent for culture. However, 2 days later, the laboratory reported that the bacterial culture was
negative. We recommended that the laboratory extend the incubation time for identification of potential fastidious and/or
slowly growing microorganisms. In order to eliminate colonized bacteria on the skin surface and environmental
pollutants, we obtained the pus directly from the wound and sent it for culture for fungi and bacteria. The pus was
cultured on a blood agar plate and placed in a carbon dioxide (5%) incubator for culture. The culture temperature was
controlled at 35°C. After 4 days, these bacterial cultures were positive (Figure 3; white colonies on culture medium
shown in panel a; positive acid-fast staining is shown in panel b). Matrix-assisted laser desorption/ionization (MALDI)
identified M. chelonae with a confidence of 99.9%. At the same time, fungal cultures were negative. Partial sequences of
the 16S-23S rRNA internal transcribed spacer (ITS) region and hsp65 geneTbl1 were amplified from the strain,'* and
amplicons were sequenced. Further molecular identification confirmed M. chelonae as the cause of the cat wound
infection. The patient started taking levofloxacin 500 mg q.d. and clarithromycin 500 mg b.i.d. orally, based on

Figure 2 Histopathology of erythema. Photomicrograph showing the epidermis was generally normal, and neutrophils, histiocytes, lymphocytes and giant cells appeared in
the middle and deep dermis. (A) hematoxylin-eosin x40, (B) hematoxylin-eosin x100.
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Figure 3 White colonies on culture medium are shown in (A) (blood agar plate), and positive acid-fast staining is shown in (B) (acid-fast stain,x |00 magnification).

susceptibility results. The redness and swelling subsided after 3 months of treatment (Figure 1B). After 6 months’
treatment, the wound healed and brown pigmentation was left locally (Figure 1C). During follow-up visits for the next 6
months, the patient remained stable.

Discussion

At present, cat bite infection caused by M. chelonae has not been previously reported, and we are reporting the first case.
Actually, most cat bites have a complex mixture of microbes. Microorganisms recovered from infected cat bite wounds
are most often from the skin of the patient and the mouth of the cat and may also be influenced by the microbiome of
cats’ ingested prey and other foods. Pasteurella multocida is the most common microorganism in infected wounds from
cat bites, while Streptococcus, Staphylococcus, Fusobacterium, Porphyromonas and Bacteroides are also relatively
common.®'> However, such infections are often acute or subacute, and amoxicillin-clavulanate potassium is the first-
choice drug. They are incompatible with the patient’s chronic course and the ineffective treatment with amoxicillin-
clavulanate potassium.’

Considering whether the infection of cat bite wound was related to the bacteria of cat food and the impact of the
surrounding environment and whether there was any possibility of special infection, we investigated the cat’s living
environment. Interestingly, we found out that the cat lived in an aquatic product store where his owner is the manager and
the patient is their neighbor. The owner often fed the cat the sick or dead aquatic animals in the store. We seriously
suspect that the pathogen in the cat and patient came from aquatic products. NTM are known to infect a number of
aquatic animals including fish and amphibians and cause one of the most common chronic diseases of aquatic
animals.'*'® Based on the above research, we further extended the culture time and successfully obtained
M. chelonae. Unfortunately, the cat was subsequently lost, so we could not test for M. chelonae directly from the cat’s
mouth. There has been a notable increase in the practice of feeding pets raw meat in recent years. These diets may be
contaminated with bacteria and parasites, which may make such bite contaminations more likely or change the nature of
infecting organisms.®” Clinicians should be aware of considering the animal’s diet if bite wounds are not responding as
expected to first-line therapy.

M. chelonae was first isolated from a sea turtle by Friedmann in 1903.' It is ubiquitous in the environment and has been
found in soil, water, and aquatic animals. M. chelonae can infect humans, cats, fish, etc, and is a confirmed zoonotic disease.!” It
is one of the most common pathogens of fish mycobacteriosis.'*'* The bacterium is classified as a rapidly growing NTM; it will
form smooth, moist and non-chromogenic white colonies within 7 days.'%'®'* The laboratory report of this patient was negative
2 days after the first pus bacterial culture. When we continued to culture the specimen, we got a positive result on the 4th day.
When Mycobacterium infection is considered clinically, in order to eliminate the possibility of contamination, it is necessary to
send several samples for multiple examinations. Some mycobacteria, including M. chelonae, grow well at 30°C, and the positive
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rate can be increased by culturing at different temperatures (28-30°C, 35-37°C).%° For slow-growing mycobacteria, such as
M. avium or M. bovis, it is beneficial to extend the culture time.

M. chelonae has been identified as causing an increasing number of skin and soft tissue infections.”' Local infection is
common after trauma and iatrogenic operation, and severe and extensive infection is more common in patients with
immune deficiency.'® The authors report here the first case of M. chelonae infection caused by a cat bite. Once diagnosed,
adequate antibiotic treatment is needed. M. chelonae can have an unpredictable resistance pattern, and sensitivity testing
is recommended. Current studies have shown that most M. chelonae are sensitive to macrolides and aminoglycosides.
Drug resistance may occur in long-term treatment, and a combination of drugs is often recommended.'"'® According to
the results of drug sensitivity testing, the patient was treated with levofloxacin 500 mg q.i.d. combined with clarithro-
mycin 500 mg b.i.d. for 6 months and recovered well.

Conclusion

This is the first reported case of M. chelonae infection caused by a cat bite. If a cat bite wound infection does not
respond to conventional treatment, a specific infection may be present. Further investigation of prey ingested by cats and
the cat’s living environment is required. Skin infections caused by M. chelonae are increasing but may not be fully
recognized by clinicians. Once suspected, a detailed patient history, histopathology of the lesions and microbial cultures
are necessary.
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