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Pleurisy with pneumothorax due to CAM-resistant
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Abstract
A 72-year-old man received rifampicin, ethambutol and sitafloxacin to treat
clarithromycin (CAM)-resistant Mycobacterium avium complex (MAC) lung disease.
He was admitted because of fever. Pneumothorax and pleural effusion were present in
the right lung, and a new consolidation appeared in the right upper lobe. Based on
positive culture of the pleural effusion for CAM-resistant M. avium and findings on
chest computed tomography, he was diagnosed with pleurisy due to M. avium, with
rupture of the subpleural lung parenchymal lesion into the pleural space. Additional
treatment with streptomycin (SM) improved the patient’s high-grade fever. SM might
be effective for pleurisy caused by CAM-resistant MAC lung disease.
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INTRODUCTION

The prevalence of clarithromycin (CAM)-resistant
Mycobacterium avium complex (MAC) lung disease has
increased.1 Although regimens containing aminoglycoside
antibiotics such as streptomycin (SM) and kanamycin have
been proposed for the treatment of CAM-resistant MAC
lung disease, treatment of CAM-resistant MAC lung disease
is challenging.2 Although non-tuberculous mycobacteria
(NTM) pleurisy is an uncommon manifestation, it has also
become a clinical concern with the increasing prevalence of
NTM lung disease.3 Here, we describe a case of pleurisy with
pneumothorax due to CAM-resistant MAC lung disease,
which was treated effectively with SM.

CASE REPORT

A 72-year-old man, a former smoker, presented to our
hospital with fever. He had a known history of MAC lung
disease 16 years earlier, which ultimately led to this visit. He
had been treated with rifampicin (RFP), ethambutol
(EB) and CAM from 15 years to 5 years before this visit.
Because the radiological findings worsened and positive
cultures continued, sitafloxacin (STFX) was added to the

regimen 5 years before this visit. CAM-resistant M. avium
was confirmed 4 years ago, so CAM was withdrawn and
aminoglycoside antibiotics were proposed; however, the
patient refused therapy due to difficulty in attending the fre-
quent hospital appointments required for intramuscular
injection of SM. Subsequently, the radiological findings
worsened and positive cultures continued (Figure 1A). On
admission, his height, weight, body temperature and the
percutaneous oxygen saturation (SpO2) level were 163 cm,
48 kg, 38.4�C and 96% on room air, respectively. The white
blood cell count was 6670/ml, and C-reactive protein (CRP)
was 20.1 mg/dl The test for HIV was negative. A chest x-ray
on admission revealed pneumothorax and pleural effusion
in the right lung. A chest drainage tube was inserted into the
right thoracic cavity to treat the pneumothorax. At that
time, pleural effusion was collected. Biochemical analysis of
the effusion revealed the following: protein, 5.5 g/dl (serum
protein, 7.2 g/dl); lactate dehydrogenase (LDH), 2021 IU/L
(serum LDH, 141 IU/L); adenosine deaminase, 113.2 U/L;
and glucose, 45 mg/dl. Sulbactam/ampicillin (ABPC/SBT)
was added soon after admission as the bacteriological results
of the effusion were unavailable at that point in time.
Despite the treatment, the fever remained unchanged. Then,
an effusion smear was negative for acid-fast bacilli, and cul-
tured isolates were identified as CAM-resistant M. avium
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F I G U R E 2 Clinical course of the patients after admission. SM was initiated on the eighth day post-admission. The CRP level fell gradually to
5.0 mg/dl. ABPC/SBT, sulbactam/ampicillin; CRP, C-reactive protein; EB, ethambutol; MFLX, moxifloxacin; RFP, rifampicin; SM, streptomycin; STFX,
sitafloxacin

F I G U R E 1 Chest x-ray revealed consolidation in the right lower lung field and multiple nodules in the bilateral lung fields at 1 year before admission
(A). Chest computed tomography (CT) revealed bronchiectasis and multiple small cavities and nodules in both lungs at 1 year before admission (B). Chest
CT on Day 7 post-admission revealed consolidation in the right upper lobe (C). The consolidation in the right upper lobe has decreased, although pleural
effusion due to the effects of pleurodesis was observed at 3 months after discharge from hospital (D).
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(minimal inhibitory concentration > 32 μg/ml). A sputum
smear was positive for acid-fast bacilli, and cultured isolates
were identified as CAM-resistant M. avium. No other micro-
organisms were cultured from sputum and pleural fluid. We
diagnosed pleurisy due to M. avium on the basis of ineffec-
tiveness of ABPC/SBT and positive culture of the pleural
effusion for M. avium. On Day 7, pneumothorax improved
and consolidation in the right upper lobe was revealed on
chest computed tomography (Figure 1A–C). We diagnosed
NTM pleuritis due to positive NTM culture of pleural effu-
sion samples.3 Although the pathogenesis of NTM pleuritis is
uncertain, the rupture of the subpleural focus in the lung into
the pleural space could be considered as a trigger in the path-
ogenesis of this disease.3 SM (a single intramuscular injection
of 750 mg given three times a week) was initiated on Day
8, and STFX was changed to moxifloxacin (MFLX) on Day
15. The patient’s high-grade fever and CRP level started to
improve from around Day 15, suggesting that SM was more
effective than MFLX. Pleurodesis with a 50% glucose solution
was performed on Day 14. The pneumothorax improved and
the chest tube was removed on Day 17. The patient was dis-
charged from hospital on Day 35 (Figure 2). The patient is
being treated with a combination of SM, MFLX, EB and RFP;
his condition is stable, with a low CRP level (0.6 mg/dl). The
consolidation in the right upper lobe has decreased, although
pleural effusion due to the effects of pleurodesis was observed
at 3 months after discharge from hospital (Figure 1D).

DISCUSSION

Despite the combination therapy including fluoroquinolone,
aminoglycoside and surgical resection, the outcomes of CAM-
resistant MAC lung disease were poor.4 Furthermore, some
studies have reported worse prognosis of NTM pleuritis.3 Our
case report suggests that we were able to control the severe
state of CAM-resistant MAC pleuritis with SM.

A previous study has shown that pleural concentrations
increase gradually to a maximum value about 6 h after intra-
venous administration of amikacin.5 Moreover, the study also
suggested that there might be a significant binding of
amikacin to the inflamed pleura. Amikacin is the antibiotic
of the same type of SM and belongs to aminoglycoside

antibiotics. Based on these references, aminoglycoside antibi-
otics might be effective for pleural lesions.
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