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CASE REPORT

Mycobacterium abscessus Lung Infection:

A Case Report

Pan Pan Wang, Charles-André Bray, Simon Grandjean Lapierre, Hafid Soualhine, and Fanny Arbour

INTRODUCTION

ontuberculous mycobacteria (NTM) are ubiquitous, and

more than 150 species have been identified.! These
low-virulence mycobacteria are known to cause mostly
opportunistic infections in immunocompromised patients,
although they are increasingly seen in normal hosts."?
Mycobacterium abscessus complex is a rapidly growing NTM,
which was the second most commonly isolated NTM
pulmonary pathogen in British Columbia and Alberta in
2013.% In Quebec, M. abscessus complex represented 11.4% of
the 474 mycobacteria samples received for susceptibility
testing by the Laboratoire de santé publique du Québec in the
period April 2012 to March 2013.°> Multiple-drug resistance
and frequent relapses make the treatment of M. abscessus lung
infections clinically challenging.! This case report discusses the
management of pulmonary M. abscessus infection in a patient
who underwent prolonged antimicrobial treatment and surgery
and in whom several antimicrobial adverse effects were

suspected.

CASE REPORT

In April 2014, a 36-year-old man presented with a 1-year
history of fever, dyspnea, pleuritic pain, chronic productive
cough, and 15-kg weight loss (body weight at time of presen-
tation 55 kg).* He had immigrated 6 months earlier from West
Africa and had received medical coverage 2 days before the
initial consultation. His medical history included treated
pulmonary tuberculosis in 2002 and pulmonary aspergilloma
leading to right superior lobectomy in March 2013. He had no
history of HIV infection or other forms of immunosuppression.
He was not taking any medication and had no known allergies.

*The patient gave written informed consent for publication of
this case report.
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Initial examination showed fever (38.4°C), tachycardia (135
beats/min) without hemodynamic instability, a normal respira-
tory rate, and the presence of multiple cutaneous fistulas with
mucopurulent discharge at the site of the prior lobectomy
incision.

Initial chest computed tomography (CT) showed the
following features: multiple cavities and nodules in the right
inferior and middle lobes; several fistulas between the skin, the
pleural space, and the lung parenchyma; and lytic lesions of the
right sixth rib. Both lungs showed important atelectasis and
cylindrical bronchiectasis, especially on the right side. The left
lung also contained multiple small nodules and a 20-mm air
cavity. Bone scintigraphy later corroborated the bone infection.

Bronchoscopy showed no sign of hemoptysis. Spirometry
showed a decreased forced expiratory volume in 1 s of 1.88 L
(44% of the predicted value), with total pulmonary capacity of
3.11 L (56% of the predicted value). The initial leukocyte
count was 11.3 x 10°/L (normal range 4.0-11.0 x 10°/L),
hemoglobin was 75 g/L (normal range 140-175 g/L), and
platelet count was 768 x 10°/L (normal range 150-400 x 10°/L).
C-reactive protein was elevated, at 85.8 mg/L. Repeat culture
of blood, induced sputum, fistula discharge, and bronchoalveolar
lavage (BAL) fluid yielded negative results for aerobic,
anaerobic, and fungal organisms. Acid-fast colouration,
Mycobacterium tuberculosis polymerase chain reaction assay, and
HIV serology testing all gave negative results.

The patient was admitted to the pneumology unit. On day
9 of the hospital stay, after blood transfusions and supportive
care, mycobacterial culture of the BAL fluid confirmed the
presence of a rapidly growing mycobacterium. On day 14, the
Laboratoire de santé publique du Québec identified the
pathogen as M. abscessus complex. Empiric treatment with
amikacin, imipenem, azithromycin, and moxifloxacin was
started immediately (Figure 1), following the guidelines of the
American Thoracic Society/Infectious Diseases Society of
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PATIENT ADMISSION

TAMIKACIN: 825MG IV Q24H (15MG/KG)

TAMIKACIN TO 300MG IV Q8H (15 MG/KG)

EMPIRIC TREATEMENT : AMIKACIN
275MG IV Q8H + IMIPENEM 1000MG
IV Q6H + AZITHROMYCIN 500MG PO
QD + MOXIFLOXACIN 400MG PO QD

INITIAL CT SCAN
AND BAL

TAMIKACIN TO 900MG IV Q24H

DC IMIPENEM, MOXIFLOXACIN AND
AZITHROMYCIN. CONTINUE AMIKACIN.
START CEFOXITIN 2G IV Q4H, CLARITHROMYCIN
500MG PO BID, TMP-SMX DS PO TID

Figure 1. Treatment timeline for a 36-year-old man with Mycobacterium abscessus lung infection.
BAL = bronchoalveolar lavage, CT = computed tomography, DC = discontinue, DS = double strength,
IV = intravenous, PO = by mouth, QD = daily, TMP-SMX = trimethoprim-sulfamethoxazole.

SURGERY

DISCHARGE - DC AMIKACIN 1V,
CEFOXITIN IV 2G Q6H AS OUTPATIENT.
CONTINUE CLARITHROMYCIN AND TMP-SMX

America (ATS/IDSA) and according to the clinical expertise of
the medical microbiologist and infectious disease clinician. On
day 20, the National Microbiology Laboratory (Public Health
Agency of Canada) identified the subspecies as M. abscessus ssp.
abscessus. On day 28, treatment was adjusted, according to the
susceptibility profile (Table 1), to amikacin, cefoxitin, clari-
thromycin, and trimethoprim—sulfamethoxazole (TMP-SMX).
At that time, the patient still had fever, right pleuritic pain, and
mild dyspnea, although the fistula discharge had decreased, and
he had gained 5 kg body weight.

On day 34, the patient underwent right pneumonectomy
and partial removal of the right third, fifth, and sixth ribs, the
latissimus dorsi muscle, and the right scapula. An open thoracic
window was left in place, in case further intervention was
needed. Specific polymerase chain reaction and gene sequencing
assays (for 775 and hsp 65 genes) on pathology specimens later
confirmed the diagnosis of pulmonary M. abscessus.

One month after the surgery, repeat chest CT showed
decreased infiltrates and shrinkage of the nodules in the left lung.
Culture results for control BAL fluid and induced sputum were
still negative at 7 and 10 months, respectively, after the surgery.
At about day 70, the patient had mild neutropenia (nadir of
1.1 x 10°/L [normal range 1.8-8.2 x 10°/L]). However, he
remained clinically stable, and the treatment was continued.

The patient was discharged on day 82, and the open
thoracic window was closed surgically with a muscle flap on
day 95. There was close postdischarge follow-up by the medical
microbiologists and infectious disease team. Because of
elevation of serum creatinine (from baseline of 65 pmol/L to
117 pmol/L at discharge), the amikacin was stopped at
discharge, without rechallenge. Soon after discharge, the patient
reported peripheral neuropathy, with a painful burning
sensation in the limbs. The condition was relieved by low-dose
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Table 1. Antibiotic Susceptibility of Identified
Mlycobacterium abscessus ssp. abscessus

Antibiotic Minimum Inhibitory
Concentration (mg/L)
Resistant
Ciprofloxacin 4
Moxifloxacin 4
Susceptible
Cefoxitin 16
Imipenem 4
Amikacin 4
Clarithromycin 0.25
TMP-SMX 2-38
Linezolid <1

TMP-SMX = trimethoprim—sulfamethoxazole.

pregabalin. The patient completed 6 months of outpatient
treatment with parenteral cefoxitin. Oral clarithromycin and
TMP-SMX were stopped after 18 months of treatment. He
was followed monthly for the first 4 months and then every
2 months until recently (for a total of 16 months of outpatient
follow-up). At the most recent appointment, the patient had
resumed normal activity and was looking for a job. He weighed
70 kg, and his inflammatory parameters had normalized.

DISCUSSION

Mycobacterium abscessus complex is an ubiquitous, rapidly
growing mycobacterium."* The lungs are the most frequent site
of infection, and M. abscessus infections progress slowly if left
untreated."* A history of chronic cough is often present initially,
whereas fever and constitutional symptoms are seen with
disease progression.' Typical radiologic findings include nodular
opacities and multifocal bronchiectasis.! Previous pulmonary
tuberculosis and bronchiectasis are predisposing conditions for
M. abscessus pulmonary infection.! Table 2 summarizes the
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Table 2. Published Case Reports of Mycobacterium abscessus Lung Infection in Inmunocompetent Hosts without
Cystic Fibrosis

Study Patients History Treatment Outcome
Tanaka et al. 63-year-old man  3-year history of For 8 weeks: Survival, with
(2002)° M. abscessus infection;  Clarithromycin 10 mg/kg PO daily intermittent excretion
previous lobectomy for  Levofloxacin 5 mg/kg PO daily of M. abscessus in
pulmonary tuberculosis  Imipenem 25 mg/kg IV daily sputum
Amikacin 5 mg/kg IV daily
Relapse 4 months later:
Add ethambutol and TMP-SMX, but
discontinued because of skin rash
Relapse:
Add faropenem 10 mg/kg PO
Yano et al. 73-year-old No previous major illness, Meropenem 1000 mg/day IV Survival, with complete
(2007)6 woman HIV-negative Amikacin 200 mg/day IV resolution of lung
Clarithromycin 400 mg/day PO opacity (initial
Minomycin PO, dose not specified paradoxical worsening
on CT, but clinically
asymptomatic)
Sugino et al. 56-year-old Pulmonary tuberculosis;  For 4 weeks: Survival; radiographic
(2009) woman 4-year history of Imipenem/cilastatin 1000 mg/day IV improvement of small

M. abscessus lung
infection

Amikacin 300 mg/day IV
Subsequent treatment:

lung nodules; no
relapse for 2 years

Clarithromycin 400 mg/day PO
Faropenem 400 mg/day PO
Pneumonectomy

Varghese et al.
(20122

30-year-old man  HIV-negative, no history ~Clarithromycin 500 mg PO bid x 8 weeks Survival; result of
of previous TB or chronic sputum culture negative
pulmonary disorders 1 month after start of

the treatment

40-year-old man  Not reported Clarithromycin 500 mg PO bid x 8 weeks Survival; result of
sputum culture negative
for M. abscessus after

42 days of treatment

Haverkamp et al. Death

(2012

42-year-old
woman

Mild cystic fibrosis Clarithromycin, rifampicin, ethambutol
phenotype; treated for  After disease progression:

pulmonary Mycobacterium Meropenem IV

avium complex infection Tobramycin IV

for 14 years and for

M. abscessus infection

for 10 years

Koh et al. (2012)™ 26-year-old Pulmonary sequestration Ceftriaxone and azithromycin x 1 week  Survival, with no relapse

woman Surgical resection of sequestration by 36 months after
Amikacin and cefoxitin IV x 1 week surgery
Clarithromycin PO x 12 weeks
Duan et al. 61-year-old Recurrent pulmonary TB  Clarithromycin, imipenem x 2 weeks Survival; result of
(2012)" woman Cefoxitin x 2 weeks sputum culture negative

Doxycycline and levofloxacin x 19 months at 3 months and at
end of treatment

Kurahara et al. 71-year-old man  Silicosis and COPD,; Imipenem/cilastatin 1500 mg/day Death 15 months after

(2013)*? HIV-negative; co-infection Amikacin 300 mg/day IV first identification of
with Mycobacterium M. abscessus
kansasii and
Mycobacterium avium
complex
Duan et al. 16 patients, Only 5 patients Cefoxitin 2000 mg IV q12h x first Of the 5 patients who
(2013)3 29-76 years of age, underwent medical 12 weeks underwent medical

with new
M. abscessus
pulmonary infection

therapy Amikacin 400 mg IV gday x first 12 weeks therapy, 2 patients had
Clarithromycin clinical and radiologic
Moxifloxacin improvement, and
1 patient had no
improvement
Of the 11 patients who
did not receive antimicro-
bial therapy, 1 patient
died and 5 had new
pulmonary lesions

COPD = chronic obstructive pulmonary disease, CT = computed tomography, IV = intravenous, PO = by mouth, TB = tuberculosis,
TMP-SMX = trimethoprim—sulfamethoxazole.
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published case reports of M. abscessus pulmonary infections in
immunocompetent patients.”!? These cases were identified in
PubMed with the keywords “Mycobacterium abscessus” and
“pulmonary”, and selection was limited to cases in immuno-
competent hosts without cystic fibrosis. Two of the patients
were treated with macrolide alone for 8 weeks®; however,
the efficacy of these regimens to prevent relapse cannot be
determined because of the short duration of follow-up. In most
of the published case reports at least 2 agents, often including

a macrolide and an aminoglycoside, were combined for a

variable duration of treatment.>”%!"13 However, the variations
in follow-up duration and clinical outcome make it difficult to
compare the efficacy of these regimens. Publication of additional
case series is needed to document the optimal treatment of
M. abscessus lung infections.

In 2007, ATS and IDSA published a joint guideline on
the management of NTM diseases, including M. abscessus
infections.! Given the lack of clinical studies, treatment in the
case presented here was based on these guidelines and expert

opinion. Because M. abscessus is resistant to many drugs,
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Figure 2. Clinical results over time. A: Hemoglobin, neutrophils, white blood
cells (WBC), and C-reactive protein (CRP). B: Creatinine, estimated glomerular
filtration rate (eGFR, according to the Modification of Diet in Renal Disease
formula), and amikacin trough concentration. The patient was discharged

on day 82. The 3 times daily regimen of amikacin was replaced by once-daily
dosing on day 27, and amikacin was stopped on day 82.
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including antituberculous agents,! identification of the
subspecies and determination of drug susceptibility were crucial
to choosing the appropriate treatment. Consistent with the
guideline’s recommendation and pathogen susceptibility, the
patient received quadruple therapy with amikacin, cefoxitin,
clarithromycin, and TMP-SMX. Surgery is essential in cases of
extensive disease, focal abscess formation, and when drug
therapy alone cannot control disease progression.' The patient
in this case was initially deemed too frail to undergo surgery.
Therefore, this medical treatment was given for 34 days to
lessen the microbial burden, and surgery was performed later.

Once surgery has been performed, further antibiotic
treatment is necessary to maintain negative results on sputum
culture for at least 12 months. However, there is currently no
antibiotic regimen that has been shown to consistently achieve
this goal.! Amikacin (10-15 mg/kg per day) and high-dose
cefoxitin (12 g/day) are the cornerstones of therapy for M.
abscessus infections.' Macrolides are the only oral agents demon-
strating consistent in vitro activity against M. abscessus,
although they are insufficient, on their own, to cure the
disease.! Mycobacterium abscessus ssp. abscessus carries an erm
gene that provides in vivo inducible resistance to macrolides,
but this may not be revealed by in vitro susceptibility tests.'
In contrast, M. abscessus ssp. massiliense is most often sensitive
to macrolides.”® The TMP-SMX was added as a fourth agent, for
extra coverage in case of resistance to any of the other medications.

Despite the occurrence of adverse drug reactions in this
case, the antibiotic therapy was maintained because of the
seriousness of the patient’s condition and the lack of alternatives.
His neutropenia might have been associated with the use of
high-dose cefoxitin"'® but might also have been attributable to
the chronic infection. The patient remained mildly neutropenic
(neutrophil count between 1 x 10°/L and 1.5 x 10°/L), even
after the cefoxitin was stopped on day 202 (see Figure 2A).
However, no infection developed, nor did the patient require
other specific treatment.

The patient’s serum creatinine rose gradually, despite
adequate fluid repletion and hemodynamic stability. Other
than the antibiotics, the patient did not receive any nephrotoxic
medication. The results of urinalysis and other laboratory tests
were unremarkable. Possible causes of the renal injury were

7 concomitant use of

nephrotoxicity associated with amikacin,’
cephalosporin and aminoglycoside,'” and the competition of
creatinine tubular secretion with TMP-SMX (Naranjo score
3, indicating possible adverse reaction).'® The therapeutic
concentration of amikacin (see Figure 2B) was monitored by a
clinical pharmacist. Although without strong evidence, once-
daily dosing of amikacin was used as a reasonable alternative to
3 times daily dosing in the treatment of M. abscessus infection.!
A target trough concentration of < 1 mg/L was used for once-daily

dosing, which is a good predictor of drug clearance and avoidance
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of nephrotoxicity.'* At follow-up, the patients serum creatinine
remained stable (< 120 pmol/L [normal range 53-120 pmol/L],
with estimated glomerular filtration rate, according to the
Modification of Diet in Renal Disease formula, of about
80 mL/min per 1.73 m?), even though he had gained consid-
erable muscle mass by the time amikacin was stopped.

The neurology service was consulted for the peripheral
neuropathy, but the results of electromyography were incon-
clusive. Prolonged treatment with both TMP-SMX (Naranjo
score 4)'#2! and cefoxitin (Naranjo score 4)'*?' indicated a
possible adverse reaction. In addition, local inflammation and
nutritional deficiencies could not be excluded as possible causes
of the peripheral neuropathy.

CONCLUSION

Treatment of M. abscessus pulmonary infection is clinically
challenging because of the organism’s resistance to many
antibiotics and the unfavourable adverse reaction profile of the
currently recommended therapy.! This article has discussed the
management of severe M. abscessus lung infection in a 36-year-
old man who received prolonged drug therapy and surgery and
who had no clinical relapse after 18 months of follow-up.
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N THE FRONT COVER

Near Darnley,
Prince Edward
Island

CSHP member Natalie
Garwabh, a Staff Pharmacist
with Timmins and District
Hospital, describes this issue’s cover photograph in her own
words: “This photo was taken in June 2010 during a family
trip to the East Coast. This site is located near the Twin Shores

Camping Area on Prince Edward Island. After many days of
rain, we found this spot during a clear evening drive. It was a
spectacular location for an evening photo.”

The CJHP would be pleased to consider photographs featuring
Canadian scenery taken by CSHP members for use on the
front cover of the journal. If you would like to submit a photograph,
please send an electronic copy (minimum resolution 300 dpi) to

cjhpedit@cshp.ca.
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