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Abstract: Nontuberculous mycobacteria infections present mostly pulmonary characteris-
tics. However, the incidence of skin and soft tissue infections caused by nontuberculous
mycobacteria has increased in part due to the increased popularity of cosmetic and plastic
surgery. Here, we report a case of Mycobacterium agri infection. The patient underwent
a one-year course of anti-infection therapy. To the best of our knowledge, this is the first
report of a previously healthy patient presenting a skin and soft tissue infection caused by
Mpycobacterium agri. Clinical personnel should be aware of possible causes of persistent skin
and soft tissue infection after cosmetic and plastic surgery.
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Introduction

Nontuberculous mycobacteria (NTM) infections present mostly pulmonary mani-
festations. However, skin and soft tissue infections are common with rapid
growers.! Here, we report the case of a previously healthy patient, who developed
an infection with Mycobacterium agri (a rapidly growing nontuberculous bacillus)
that was isolated from purulent samples. Treatment of NTM is challenging due to
multiple antimycobacterial drug resistances. However, in vitro sensitivity is not
always correlated to in vivo sensitivity.” Consideration of drug sensitivity tests and
antimicrobial therapy combinations is important to improve patient outcomes.

Case

A 45-year-old woman without significant past medical history presented to the
Plastic Surgery Department of our hospital on June 26, 2020 for evaluation of
erythematous nodules, swelling, and pain in her left upper arm that had developed
40 days before.

The patient had received subcutaneous injections of phosphatidylcholine into
her left upper arm at a beauty salon on May 15, 2020 (the treatment was meant to
promote fat dissolution and achieve local fat reduction). Erythema and pain
appeared at the injection sites on May 16, 2020 (Figure 1A). She was treated
with antibiotics empirically at the local clinic (oral amoxicillin and intravenous
cephalosporins to fight the infection). One week later, the patient complained of
large purulent discharge (Figure 1B), and she was administered intravenous peni-
cillin. After that treatment, the erythema did not resolve and abscesses appeared
(Figure 1C). The patient came to the outpatient clinic of our hospital on June 26,
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Figure | Evolution of skin in this patient. (A). Erythema and pain at the puncture site one day after the phosphatidylcholine solution administered at a beauty salon. (B)
Lesions with purulent discharge. (C) Abscesses. (D) After one-year course of treatment, in May 2021, Resolution of the abscesses after one-year course of treatment with

erythema still present.

2020 wihtout systemic symptoms of infection, such as
fever, weight loss, respiratory, or gastrointestinal manifes-
tations. In particular, she had no significant lymphadeno-
pathies.  Physical examination showed scattered
erythematous nodules in the left upper arm, and rupture
with purulent fluid was evident. The patient complained of
nodule pressure pain.

At our hospital, the arm nodules were punctured, and we
took pus samples for bacterial cultures. Acid-fast bacilli
(AFB) cultures were negative, but M. agri grew on medium
and was identified by the MALDI-TOF MS system after five
days, which confirmed the infection with NTM. The broth
microdilution MIC determination for susceptibility testing
following CLSI (M100, 2020)

guidelines showed

Table | Antimicrobial Susceptibility Tests for Mycobacterium agri

susceptibility for amikacin, and resistance against ciproflox-
acin, imipenem, linezolid, and rifampicin (Table 1).

Based on the susceptibility testing results, we initiated
antibiotic therapy with intramuscular amikacin (400 mg
twice a day). The symptoms did not improve after ten days
of treatment. The patient was admitted to our hospital on
July 07, 2020. Laboratory examinations showed 6.40
x 10"9/L leukocytes and 2.1 mg/L of C-reactive protein
in serum, the erythrocyte sedimentation rate and procalci-
tonin level were normal. Human immunodeficiency virus
and hepatitis B virus serology tests were negative. Liver
and renal function tests, and a chest X-ray showed results
within normal limits.

The patient was started on treatment with parenteral
amikacin (400 mg once a day), oral ethambutol (1000 mg
once a day) and clarithromycin (500 mg twice a day). In
vitro drug susceptibility testing was not performed. Based on
our experience with other NTM skin infections, in vitro
sensitivity results rarely correlate with in vivo sensitivity.®
No specific treatment recommendations for M. agri exist, so
we customized the therapy on the basis of the most fre-
quently encountered species. To our knowledge, some
cases respond well to clarithromycin combined with other
antimicrobial drugs.* Our patient had a good response to
the combination antibiotic therapy after two days, with

Antibiotics MICS (ug/mL) Susceptibility
Amikacin 8 Susceptible
Ciprofloxacin 32 Resistant
Clarithromycin 32 Resistant
Imipenem 32 Resistant
Linezolid 256 Resistant
Rifampicin 6 Resistant
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resolution of the erythematous nodules, swelling, and pain.
On July 11, 2020, the erythema of the arm was re-punctured.

Bacterial and fungal cultures, as well as acid-fast eva-
luation were all negative. The patient was discharged three
days later. Persistent infected cutaneous lesions were noted
on follow-up outpatient appointments. The treatment was
changed to an oral regimen consisting of oral ethambutol
(1000 mg once a day) combined with oral clarithromycin
(500 mg twice a day). Five months later, the erythema had
not decreased (exudation was not present), and some pain
remained; thus, we changed the antibiotic therapy to oral
doxycycline (100 mg once a day), oral clarithromycin
(500 mg once a day) and oral compound sulfamethoxazole
(800 mg twice a day) on December 8, 2020. Continuous
clinical improvement was noted. In May 2021, the loca-
lized pain had disappeared, but the erythema persisted
(Figure 1D).

Discussion

Cosmetic invasive operations for aesthetic reasons have
become popular. Complications (such as infections) have
increased proportionally to the total number of procedures.
Reports of skin infections caused by NTM have increased
in numbers."

NTM grow in soil and water throughout the world.
Based on the growth rate of mycobacteria on solid culture
media, most NTM belong to the rapidly growing myco-
bacteria (RGM).> These include® clinically relevant spe-
cies (M. fortuitum, M. abscessus, and M. chelonae) that are
causing an increasing number of skin and soft tissue infec-
tions, which generally manifest with symptoms of celluli-
tis, erythematous nodules, abscesses, subcutaneous
nodules (pseudoerythema nodosum), and ulcerations.”

Multiple reports have shown outbreaks of M. abscessus
infections after Mohs surgery, liposuction, injection, soft
tissue augmentation, and acupuncture.”’ In addition,

infections caused by M. fortuitum,'®

and more rarely
with M. chelonae,'" have also been reported.
RGM

immunocompromised patients,

infections
12,13

Clinically, affect predominantly
and they are highly
resistant to common first-line anti-tuberculosis drugs
requiring a combination of multiple drugs and an extended
treatment course.'* Published treatment recommendations
and guidelines are mostly based on the clinical experience
of experts and on anti-microbial susceptibility test
results.'> M. agri, belongs to the rapidly growing NTM'®
and colonies on growth media plates are visible within 7
days; the bacillus is found ubiquitously in soil and water

systems. No evidence for animal-to-human or human-to-
human transmission exists, and infections in humans are
infrequent. Skin and soft-tissue infections cause local dis-
comfort quickly, but systemic symptoms are rare. The
infection does not respond well to antibiotics and persists
for a long time. In our case, the patient had no other pre-
existing medical conditions, and she developed local
symptoms after the first cosmetic injection, her skin man-
ifestations were misdiagnosed as an infection caused by
Staphylococcus aureus or Streptococcus pyogenes (more
common bacterial pathogens).

We sent the purulent fluid samples from the patient’s
nodules for bacterial and fungal cultures. We had planned
to culture phosphatidylcholine solution or syringe swab
samples from the beauty salon, but they refused to coop-
erate. Given the single point of the infection initiation at
the puncture site, we assumed the phosphatidylcholine
solution, the operating room equipment, or the patient’s
own skin were harboring the bacterium before the
inoculation.

The variety of NTM causing human infections is
increasing. Physicians should suspect an NTM etiology
in patients with persistent skin and soft tissue infections
without systemic symptoms, who fail to respond to con-
ventional therapy after cosmetic and plastic surgery pro-
cedures, or after subcutaneous fatty tissue injections of
pharmaceutical products, plant extracts, vitamins, or
other compounds.'” Early skin biopsy and cultures of
tissue specimens or material obtained from draining
lesions are particularly important for diagnosis. The'®
S rRNA gene sequencing standard for defining new spe-
cies works well. RGM should be identified at the species
level using a recognized acceptable methodology, such as
PRA or biochemical testing. In vitro antimicrobial suscept-
ibility testing should be carried out using a broth micro-
dilution protocol.'"® The bacterium isolated from our
patient was shown to be sensitive to amikacin (one of
the first-line drugs for NTM),'? and resistant to a number
of antibiotics. However, considering that in vitro sensitiv-
ity rarely correlates to in vivo sensitivity, we prescribed an
amikacin therapy including other antibiotics. In conclu-
sion, the lack of established therapies or therapeutic stu-
dies based on large groups of patients means patients often
require months of combined antimicrobial therapy (chosen
according to susceptibility testing and the experience of
treating clinicians) before resolution is seen.’

NTM infections have been linked to individuals per-
forming cosmetic procedures in their homes or under sub-
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sterile conditions. To prevent these infections, the public
should be well informed to avoid the risk of alternative
medicine practices that provide injections of unapproved
substances. Similarly, operators in beauty salons should
always use clean, sterilized instruments and use an aseptic
technique to prevent contaminations. After the procedure,
the surgical wound and injection site should not be
exposed to tap water or tap water-derived liquids to pre-
vent infections with NTM.

Abbreviation
NTM, nontuberculous mycobacteria.
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