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Abstract. A 26-year-old Thai man presented with progressive dyspnea for four months
and right pleuritic chest pain two days before admission. The chest radiograph showed
massive right pleural effusion. Thoracentesis was done, and the culture grew Nocardia
spp as well as positive strain for acid-fast bacilli. An anti-HIV test was reactive, with a
CD4 count of 12 cells/mm3. The patient was treated with inter-costal tube drainage
(ICD) inserted for empyema thoracis. The antimicrobials used trimethoprim-
sulfamethoxazole and anti-TB drugs CAT-1 orally. One month later, anti-retroviral
therapy with HAART was initiated. At follow-up after 6 months, he was healthy ap-
pearing, with a nearly normal chest radiograph.

pressed (Aghasadeghi, 2005), the incidence
of nocardiosis is increasing.

Tuberculous empyema is an uncommon
disease characterized by purulent pleural
fluid containing mycobacterial organisms
(Sahn and Iseman, 1999). Tuberculous empy-
ema usually occurs when an abscess ruptures
into the pleural space. This catastrophic ill-
ness is often associated with bronchopleural
and flank pus.

There are no case series reports on
mixed empyema infections with nocardio-
sis and tuberculosis; most patients who de-
velop nocardiosis empyema are immuno-
suppressed, especially many due to AIDS.

CASE REPORT

A 26-year-old Thai man was admitted
to a provincial hospital in April 2008 with
progressive dyspnea for 4 months. Four

INTRODUCTION

Nocardia asteroides is an aerobic gram-
positive filamentous bacterium that has a
worldwide distribution and can be cultured
from the soil (Menendez et al, 1997). The dis-
eases caused by this organism mainly mani-
fest themselves by hematogenous dissemi-
nation with occasional abscesses or sinus
tract formation. Nocardiosis has a greater
propensity to occur in patients with AIDS
and other immunosuppressed patients than
does actinomycosis. Because most patients
who develop nocardiosis are immunosup-
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months before admission he experienced
high-grade fever at night, severe malaise, loss
of appetite and weight loss of about 6 kg in
3 months. He gave a history of having unsafe
sex. Ten days before this admission, he was
seen by a physician at a private hospital and
had a chest x-ray that showed a right pleu-
ral effusion. He was prescribed medication
for pulmonary tuberculosis (300 mg iso-
niazid, 450 mg rifampicin, 1,000 mg etham-
butol, 1,250 mg pyrazinamide, and 50 mg
vitamin B6). Sputum for AFB strain was
negative for single test, an anti HIV test was
positive with a CD4 count of 12 cells/mm3.
Two days prior to admission, he developed
a progressive dry cough and right pleuritic
chest pain. He visited the doctor who had
prescribed his previous treatment and who
then referred him to the provincial hospital
for further management.

On admission at the provincial hospi-
tal, he had a temperature of 38.4ºC, a pulse
rate of 105/minute, a blood pressure of 107/
82 mmHg, a respiratory rate of 26/minute.
He had flaring of alar-nasi, mild tachypnea,
and markedly pale conjunctivae. The find-
ings on respiratory examination showed no
clubbing of the fingers and the trachea was
midline. There was decreased expansion of
the right chest, decreased breath sounds in
right thoracic cavity, decreased vocal reso-
nance, and tactile fremitus. Laboratory in-
vestigation revealed a hematocrit of 23.8%,
a white blood cell count of 15.07 x 109/l, pre-
dominate neutrophils, and a platelet count
of 369x109/l. A chest x-ray showed a massive
right pleural effusion (Fig 1). Thoracentesis
and the pleural fluid was a clear straw
color; 800 ml was removed. Evaluation of
the pleural fluid showed a total cell count
of 290 cell/ml, a white blood cell count of
210 cell/ml; the differential showed 80%
neutrophils and 20% mononuclear cells.
The protein level was 4.8 g/dl, the sugar
was 86 mg/dl, the LDH was 1,510 µ/l, the

adenosine deaminase (ADA) was 42 IU/l,
and a Gram stain and AFB stain showed no
organisms. Sputum AFB smear for 3 days
was negative.

The anti-TB drugs were continued and
combined with ceftriaxone 1 g IV bid and
trimethoprim-sulfamethoxazole. He was
treated with a blood transfusion to correct
his anemia. A chest x-ray five days later
showed the pleural effusion was increasing.
The thoracentesis was repeated and flank
pus was obtained. An inter-costal drainage
tube (ICD) was inserted. A pleural fluid cul-
ture for bacteria from the first thoracentesis
was positive for Nocardia spp. Pleural fluid
from the second thoracentesis on Gram’ stain
and modified AFB stain showed a gram-
positive branching filament, and on AFB
stain showed acid-fast bacilli. He was given
the diagnosis of tuberculous and nocardia
empyema. After 5 days of treatment, he im-
proved clinically as seen by a resolution of
his fever and a reduction in pus from his ICD
tube (Fig 2). The patient was discharged
from the hospital 7 days later. A chest x-ray
one month later showed minimal blunting
of the right costophrenic angle (Fig 3). He
was started on HAART. On follow-up at 6
months, he appeared healthy. His chest ra-
diograph was nearly normal (Fig 4), and his
CD4 count had increased to 253 cells/mm3.

This case report (limited to reporting
symptoms, conditions, treatments, and out-
comes), does not require formal institutional
review board approval. However, the au-
thors wish to affirm compliance with the
principles of the Declaration of Helsinki,
especially with respect to patient confiden-
tiality.

DISCUSSION

Nocardiosis and tuberculosis are uncom-
monly found as a mixed infection. Nocardio-
sis should be suspected in patients with sub-
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acute or chronic pulmonary infiltrates and
pleural effusion, particularly if the patient is
immunosuppressed. Support for the diagno-
sis is obtained from a Gram’s stain of the spu-
tum, bronchoscopic washings or pleural fluid
revealing the typical gram-positive branch-
ing filamentous bacteria, or from an acid-fast
stain revealing variably acid-fast filamentous

bacteria (Sorrell et al, 2000). The definitive
diagnosis is made by the demonstration of
N. asteroides on aerobic bacterial culture from
the sputum, bronchoscopic washings, or
pleural fluid. Because N. asteroides is a slow-
growing organism, when nocardiosis is sus-
pected the bacterial cultures must be main-
tained for at least 2 weeks. Not all patients

Fig 4-Chest x-ray after six month of treatment.

Fig 1-Chest x-ray on admission showing right
pleural effusion.

Fig 3-Chest x-ray after one month of treatment.

Fig 2-After intercostal drainage tube (ICD) inser-
tion for treatment of empyema thoracis.
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have N. asteroides in the sputum. The lung is
involved in about 75% of patients with no-
cardiosis (Uttamchandani et al, 1994), and as
many as 50% of patients with pulmonary no-
cardiosis have a pleural effusion (Kramer
and Uttamchandani, 1990). Patients with
pleural effusions secondary to nocardiosis
usually have associated parenchymal infil-
trates. The pleural fluid, in patients with no-
cardiosis, is an exudate, which can range
from serous fluid to flank pus. Pleural fluid
cultures may or may not be positive for
N. asteroides.

In a series of 20 patients with positive
sputum cultures for N. asteroides, nine of the
patients did not have radiographic abnor-
malities (Frazier et al, 1975). Chest radio-
graphs of patients with pulmonary nocardio-
sis may demonstrate fluffy infiltrates, irregu-
lar densities, pleural empyema, single or scat-
tered regular or irregular nodules, or masses
which may have cavitates, single or multiple
abscesses and interstitial, reticulonodular, al-
veolar or rarely miliary infiltrates (Kim et al,
1992; Lerner, 1996).

Nocardia species are ubiquitous environ-
mental saprophytes, living in soil, organic
matter, or water (Menendez et al, 1997). Ani-
mal-to-human, human-to-human, and ver-
tical transmission have not been reported
(Lerner, 1996; Bennett et al, 2007). They cause
opportunistic infections among immuno-
compromised hosts, especially in patients
with HIV infection, but may be diagnosed
by modified AFB stain or by culture. It grows
mostly on nonselective media used routinely
for cultures of bacteria, fungi, and mycobac-
teria (Tantracheewathorn et al, 2004).

Tuberculosis is caused by bacteria be-
longing to the Mycobacterium tuberculosis
complex. The disease usually affects the
lung, although in up to one-third of cases
other organs are involved. Mycobacteria
belong to the family Mycobacteriaceae and
the order Actinomycetales. Of the patho-

genic species belonging to the Mycobacterium
tuberculosis complex, the most frequent cause
of human disease is M. tuberculosis. M. tu-
berculosis is a rod-shaped, non-spore-form-
ing, thin aerobic bacterium, measuring about
0.5 mm by 3 mm. Mycobacteria, including
M. tuberculosis, do not stain readily and are
often neutral on Gram’s staining (Kasper et
al, 2004). The interaction of M. tuberculosis
with the human host begins when droplet
nuclei containing microorganism from infec-
tious patients are inhaled. Radiographically,
there may be an obvious pleural effusion, but
frequently the chest radiograph shows only
pleural thickening. A chest CT scan usually
demonstrates a thick, calcific pleural rind
and rib thickening surrounding loculated
pleural fluid. Tuberculous empyema usually
has a subacute or chronic illness character-
ized by fatigue, low-grade fever, and weight
loss. Radiographically, there may be an ob-
vious pleural effusion. The diagnosis is es-
tablished with a diagnostic thoracentesis,
which yields thick pus, for which an AFB
smear is usually positive (Light, 2001).

This patient had prolonged fever, res-
piratory symptoms, weight loss for 4
months, and an underlying HIV infection
with a CD4 count of 12 cells/mm3. He was
presumed to have contracted infection via
inhalation. Nocardia grew on blood agar,
which is a commonly used bacterial medium
in the laboratory. The pleural fluid on AFB
stain was positive. The hospital laboratory
had a limitation of not being able to culture
M. tuberculosis from the pleural fluid, due to
an overgrowth with Nocardia spp on the
medium culture.

Sulfonamides have been the mainstay
of therapy for nocardiosis since the 1940s;
trimethoprim-sulfamethoxazole is currently
preferred in a dose of 15 mg/kg/day of trime-
thoprim and 75 mg/kg/day of sulfametho-
xazole, either parenterally or orally. Treat-
ment of pulmonary nocardiosis should be
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continued for 6 to 12 months. Central ner-
vous system disease requires treatment for
1 year, unless all apparent disease has been
excised, in which case 6 months is sufficient.
For immunocompromised patients with no-
cardiosis, therapy should be continued for
12 months (Tunkel et al, 1991). In some pa-
tients, including a few with advanced AIDS,
much longer treatment would be necessary.
Patients should be carefully followed dur-
ing therapy and for at least 6 months after
therapy is stopped for signs of relapse. With
prompt diagnosis and appropriate treat-
ment, more than 95% of patients are cured.
Tuberculous empyema should be treated
following the standard guidelines of WHO
for short course therapy for 6 months, which
has shown cure rates of about 98 % (Kochi,
1991; WHO, 2008). Anti-retroviral treatment
should have been started earlier in this pa-
tient due to the CD4 count was too low to
prevent infections.
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