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□ CASE REPORT □

Mycobacterium avium Pleuritis in
a Non-Immunocompromised Patient
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Abstract

Nontuberculous mycobacterium infection is rarely accompanied by pleural involvement. We describe a
very rare occurrence of Mycobacterium (M) avium pleuritis with pleural effusion in a non-compromised 73-
year-old woman patient who had been treated for sick sinus syndrome. She was admitted to our hospital with
general malaise and left pleural effusion. To establish a definitive diagnosis, a biopsy specimen was obtained
from the left parietal pleura by video-assisted thoracoscopic surgery. The pleural biopsy specimen revealed
only diffuse lymphoid cell infiltration and neoplastic or granulomatous lesions were absent. Culture of the
pleural biopsy specimen revealed M. avium, indicating that the pleuritis was caused by this organism. A
course of anti-tubercular agents (rifampin, ethambutol and streptomycin sulfate) and clarithromycin gradually
resolved the pleural effusion.
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Introduction

Although the clinical features of infection with nontuber-
culous mycobacterium (NTM) resemble those of tuberculo-
sis, pleural effusion is rare in cases of NTM infection (1, 2).
Signs of infection with Mycobacterium (M) avium begin
with centriacinar abnormalities in the lung, with a low inci-
dence of lymphatic abnormalities. Tuberculosis (idiopathic
pleuritic type) is thought to cause pleuritis associated with
pleural effusion from the primary focus of a pulmonary in-
fection. However, the onset of pleuritis caused by M. avium
is extremely rare. We describe a non-immunocompromised
Japanese woman who developed rare M. avium pleuritis.

Case Report

A 73-year-old unemployed Japanese woman was referred

to our hospital in January 2007 with general malaise and
gradually increasing left pleural effusion. She was a non-
smoker who had never been administered with steroids or
other immunosuppressants. A permanent pacemaker had
been implanted in 1997 to treat sick sinus syndrome. Pleural
effusion was not evident on chest X-rays at that time. How-
ever, chest X-rays and thoracentesis in 2002 revealed left
exudative pleural effusion. Chest computed tomography
(CT) also revealed bronchiectasis and small nodules in the
right middle lobe and bronchiectasis and partial atelectasis
in the left lingular division. Culture and cytological exami-
nation of the pleural effusion and a pathological study of
pleural needle biopsy materials did not lead to a definitive
diagnosis. She remained untreated for 5 years, during which
the pleural effusion gradually increased. A physical exami-
nation upon admission revealed the following: height, 150
cm tall; weight, 61 kg, arterial blood pressure, 128/76
mmHg; pulse rate, 60/min; temperature, 36.6°C. Respiratory
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Figure 1. Chest X-ray (A) and computed tomography (CT) (B) images show massive pleural effu-
sion in the left side. Chest CT also shows bronchiectasis and small nodules in the right middle lobe, 
as well as bronchiectasis and partial atelectasis in the left lingular division (C and D).
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sound was remarkably diminished on the lower aspects of
the left lung. Lymphadenopathy was absent. Laboratory
findings revealed the following: white blood cell count,
6,740/mm3 with 67% neutrophils; elevated C-reactive pro-
tein, 2.7 mg/dL (normal range, 0-0.4 mg/dL) and elevated
erythrocyte sedimentation, 58 mm/h. A purified protein de-
rivative skin test was obviously positive. Human immuno-
deficiency virus (HIV) and human T cell lymphotropic virus
type I antibodies were negative and malignant complications
as well as diabetes mellitus were absent. Chest X-rays and
CT scanning revealed pleural effusion in the left lung. Chest
CT also revealed bronchiectasis and small nodules in the
right middle lobe and bronchiectasis and partial atelectasis
in the left lingular division (Fig. 1). This finding was not
significantly different from that in 2002. Chest and abdomi-
nal CT revealed no lymphadenopathy. Cultures of sputum,
bronchial lavage fluid and lung specimens obtained by trans-
bronchial lung biopsy from left S5 were all negative for
bacteria, fungi and mycobacteria. The pleural fluid was yel-
lowish and clear. Biochemical analysis of the effusion
showed pH 7.5, 4.2 g/dL protein (serum protein 6.2 g/dL),
lactate dehydrogenase (LDH) 152 IU/L (serum LDH 214
IU/L), adenosine deaminase 19.5 IU/L and a positive Rivalta
reaction. Cytological examination of the effusion showed
88% lymphocytes and no malignant or abnormal cells. Cul-
tures of the pleural effusion were negative for bacteria, fungi
and mycobacteria. Polymerase chain reaction (PCR) of the
pleural effusion using Amplicor Mycobacterium was nega-
tive. Both transbronchial lung and pleural needle biopsies
revealed no specific pathological findings such as granuloma

formation. To establish a definitive diagnosis, we performed
a pleural biopsy from the left parietal pleura by video-
assisted thoracoscopic surgery. Macroscopic findings of the
visceral and parietal pleura were normal (Fig. 2). The parie-
tal pleural biopsy specimen revealed the band-like, diffuse
infiltration of small lymphoid cells in the pleural and sub-
pleural fat without granuloma formation (Fig. 3). No acid-
fast positive bacilli were identified. Immunohistochemically,
the lymphoid cells consisted of almost equally mixed B-
cells and T-cells, so a pathological diagnosis of non-specific
lymphocytic pleuritis was made. However, M. avium was
identified from a culture of the pleural biopsy specimen. No
other bacteria was detected. Based on these findings, the fi-
nal diagnosis was pleuritis due to M. avium infection. At the
time of thoracoscopic surgery, pleural effusion was drained.
However, the pleural effusion increased to the level of ad-
mission soon after the surgery. Accordingly, the patient was
administered with rifampin 450 mg/day, ethambutol hydro-
chloride 750 mg/day, clarithromycin 800 mg/day and strep-
tomycin sulfate 900 mg twice weekly, which gradually im-
proved the clinical features. The patient was discharged free
of symptoms 3 months after starting the treatment. A chest
X-ray at the time of discharge showed that the pleural effu-
sion had decreased (Fig. 4). C-reactive protein and erythro-
cyte sedimentation gradually decreased to 0.6 mg/dL and 25
mm/h, respectively. She continued the treatment (rifampin
450 mg/day, ethambutol hydrochloride 750 mg/day,
clarithromycin 800 mg/day) and attended the outpatient
clinic. The pleural effusion continued to gradually decrease,
although bronchiectasis and small nodules in the right mid-
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Figure 2. Macroscopic findings of parietal pleura. Findings are normal. (A) Parietal pleura ob
served via thoracoscopy. (B) Resected parietal pleura.

A B

Figure 3. Parietal pleural biopsy specimen. Band-like, diffuse infiltration of small lymphoid cells 
in pleural and subpleural fat without granuloma formation.
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Figure 4. Chest X-ray at discharge. Pleural effusion was 
found to have decreased.

dle lobe and bronchiectasis and partial atelectasis in the left
lingular division did not change significantly.

Discussion

The clinical and histological spectrum of pleuropulmonary
diseases due to NTM remains obscure and the exact mecha-
nisms of pleuritis onset are unknown. It is possible that
NTM may gain entry to a pleural cavity containing an effu-
sion of unrelated etiology through a transient bacteremia or

by contiguous spread from a small subpleural focus and
may grow in the pleural fluid without eliciting any readily
discernible pathologic reaction (3). Accordingly, it is impor-
tant to make a diagnosis of NTM pleuritis with discretion.
In this case, the diagnosis of M. avium pleuritis was thought
to be appropriate because 1) the other etiology causing exu-
dative pleural effution was excluded, 2) anti-tubercular
agents (rifampin, ethambutol and streptomycin sulfate) and
clarithromycin were effective, in addition to 3) culture of the
pleural biopsy specimen obtained in a sterile fashion re-
vealed M. avium. In paticular, thoracoscopic pleural biopsy
was thought to be important to exclude the other possible
diagnoses.
Nontuberculous mycobacteria might enter the pleural cav-
ity via transient bacteremia and grow in the pleural fluid (3).
Transient bacteremia can occur during infection with M. tu-
berculosis, M. avium intracellulare (4), and M. fortuitum-
chelonei (5-7). Pleural involvement without HIV infection
has been identified in a patient with disseminated M. avium-
intracellulare complex infection (8). However, primary
NTM pleuritis without disseminated infection is extremely
rare. Bacteremia via pacemaker infection was considered for
our patient, but, the onset of pleuritis was about 5 years af-
ter pacemaker implantation and the patient showed no symp-
toms or signs of bacteremia, making this scenario unlikely.
Another possibility is that M. avium could have directly
spread from a small subpleural focus to the pleural cavity
(3). Chest CT of our patient revealed bronchiectasis and
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small nodules in the right middle lobe and left lingular divi-
sion, suggesting M. avium pulmonary infection, so it is pos-
sible that direct extension of the pulmonary infection into
the pleural space was the cause of the pleural effusion in
our case. However, cultured bronchial lavage fluid and lung
specimens were negative for mycobacteria. Thoracoscopic
visceral pleural and lung biopsy in left lingular division
should have been performed to clarify it.
The macroscopic findings of the parietal and visceral

pleura were normal and a granulomatous reaction was ab-
sent in a pleural biopsy specimen. To our knowledge, this is
the first report of macroscopic findings of the pleura ob-
tained via thoracoscopy in M. avium pleuritis. In tuberculous
pleuritis, granulomatous inflammation can be identified in
pleural biopsy specimens in about 60% to 90% of patients
(9, 10), which causes macroscopic diffuse white spotted le-
sion of the pleura. In contrast, an absent granulomatous re-
action is often associated with NTM infections (11-13). Pa-
tients with AIDS can have disseminated M. avium infection
with significant numbers of mycobacteria and no granulo-
matous reaction (14). Others have indicated that malnutri-
tion, impaired cellular immunity, disrupted microvascular
circulation due to diabetes mellitus (15, 16) and surgical
procedures (17) can enhance the development of pleuritis in
infections caused by NTM. Pleuritis caused by NTM in a
non-immunocompromised patient is very rare (18, 19). The
low virulence of these organisms or immune suppression
due to underlying diseases, medication, or both might be re-
sponsible for the absence of the typical granulomatous reac-
tion. However, the present patient showed no clinical fea-

tures or laboratory test results indicating a dysfunctional im-
mune system. The exact mechanisms for the absence of a
granulomatous reaction in pleuritis caused by NTM remain
unknown.
The incidence of positive cultures arising from pleural
fluid is surprisingly low, at only 15% of patients with
proven tuberculous pleuritis, whereas cultures of biopsy
specimens are positive in 55% to 80% of such patients (20,
21). In the previous reports of M. avium pleuritis, culture or
PCR method of pleural effusion detected M. avium (15, 17-
19). However, in this case, culture and PCR of pleural effu-
sion to detect M. avium was negative and only the culture of
the pleural biopsy specimen revealed M. avium. The exact
positive ratio of cultured pleural effusions from patients with
NTM pleuritis is unknown. However, we postulate that pleu-
ral biopsy specimens should be cultured to arrive at a defini-
tive diagnosis. NTM pleuritis might not be so rare, because
we previously reported another case of M. avium pleuritis in
the same institution (19). Diagnostic thoracoscopy is indi-
cated where less invasive investigations do not achieve a
clear diagnosis. The proportion of so-called “idiopathic” ef-
fusions can be reduced significantly after thoracoscopy. The
authors suggest that patients with idiopathic pleural effusion
undergo early thoracoscopic pleural biopsy.
In conclusion, physicians should be aware that pleuritis
can be caused by NTM and it is recommended to culture
both pleural biopsy specimens and effusion when patients
present with pleuritis of unknown etiology, even when they
are non-immunocompromised and granulomatous reaction is
absent in pleural tissues.
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