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Tuberculous empyema (TE) is an uncommon form of pleural tuberculous (TB).
Although the incidence of TE has significantly decreased, it still threatens public
health. Patients with TE experience a protracted illness and significant morbidity and
mortality risk. Male sex is a significant risk factor for TE. Herein, we report an adult
case of TE admitted to a tertiary care hospital of Iran with clinical characteristics,
treatment modalities, and outcomes of this disease. The duration of illness and
duration of chest tube drainage equaled 7 months and 48 days, respectively. Our
patient required surgery despite the administration of antituberculosis drugs and chest
tube drainage. Due to the presence of parenchymal lesions, bronchopleural fistula,
and failure of lung re-expansion after chest tube insertion, the patient required
decortication with the closure of the bronchopleural fistula and additional

thoracoplasty. In the case presentation, we emphasize difficulties encountered in the
treatment of such patients.
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Introduction

Tuberculous pleural effusion (TB pleurisy) is the 2"
most common form of extrapulmonary tuberculosis
(EPTB) and the most prevalent cause of pleural
effusion in endemic tuberculosis areas (1). According
to the World Health Organization (WHO), 10 million
incident cases of tuberculosis (TB) were estimated
worldwide in 2017, 14% of which were EPTB. In 2015,
the incidence rate of tuberculosis was 16 cases per
100,000 people in Iran (2). Tuberculous empyema (TE)
was a rare complication of pulmonary tuberculosis in
the postchemotherapy era, but it still threatens public
health (3, 4). Clinical outcomes of TE are generally
believed to be worse compared to those of
nontuberculous empyema because of protracted illness,
presence of concomitant fibrocavitary lung lesions,
high bacillary load, development of bronchopleural
fistulae (BPF), and requirement of complicated
thoracic surgeries in the face of compromised lung
function (5). A high risk of poor clinical outcome has
been observed in male TE patients, while the
concomitant pulmonary TB is protective (4).

The present case study reports the clinical
characteristics, outcome, and difficulties in the
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treatment of a patient with TE. An adult case of
nonsurgical thoracic empyema was admitted to the
infectious diseases ward of a tertiary care teaching
hospital in northern Iran over a period of seven months
(Sep 2018-Apr 2019).

Case Report

The 25-year-old man was admitted with four days of
fever, one month of progressive shortness of breath, and
four months of weakness, lethargy, anorexia, and a weight
loss of 25 kg. He also had coughs, hemoptysis, nausea and
vomiting, palpitations, and pleural chest pain. The patient
had a two-year history of using heroin and was taking
methadone as part of an ongoing opioid dependency
treatment and a history of contact with a TB patient in
prison. He was married, and his relatives had no recent
infectious diseases. He belonged to a low socioeconomic
status and lived in a periurban area. The patient had a
complete vaccination history of preventable diseases
based on immunization programs in the Islamic Republic
of Iran. Our patient did not report any defined
comorbidities such as diabetes mellitus, human
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immunodeficiency viruses (HIV) infection, hepatitis B
and C virus infections, seizure disorder, and malignancy.
Physical examination revealed tachycardia (120/min),
fever (39°C), a reduced right pulmonary sound, and local
tenderness. The saturated oxygen level (SO2), pH, PCO,,
and bicarbonate were 94%, 7.53, 28.8 mmHg, and 24.4
mEq/L, respectively. He underwent a lung computed

tomography (CT) scan that showed pleural effusion with
multiple bullae. In echocardiography, ejection fraction
was 55% and a mild tricuspid valve regurgitation was
reported. Normal liver function tests (LFT), normal
amylase and lipase, and negative brucellosis and HIV
serology were reported. The aspirated pleural fluid was
purulent (empyema) (Table 1).

Table 1. Blood gas trends, biochemistry, and complete blood cell count during hospitalization

Hospitalization First Second Third
biochemistry
Creatinine (mg /dl) 0.9 0.8 - 0.6 0.8
Na (mEq/L) 130 - - 136 - - 136 136 136
K (mEg/L) 4 - - 4 - - 44 44 3.8
Blood sugar (mg/dl) 93 - - - - - 90 118
Complete Blood cell count (CBC)
White blood cells (cell/mm?) 10300 7600 11300 8000 9400 1500 8700 7100 8500
Neutrophils (%) 89 86 75 71 87 59 62 92
Lymphocytes (%) 6 9 13 26 6 32 31 - 7
Hemoglobin (mg/dl) 9.9 9.9 7.9 10.6 11 95 11.3 14.4 13.4
Inflammatory markers
ESR (mm /h) 92 70 67 80 75 55 88 40 61
CRP (mg/l) 90 64 42 49 55 39 59 21 16
Liver tests
AST (U/L) 23 24 39 77 - - 15 28 -
ALT (U/L) 7 19 33 117 10 14 -
ALKp (U/L) 313 = 267 245 = = 243 142 =
Bilirubin Direct (mg/dl) 0.6 - 0.4 0.3 0.2 -
Bilirubin Total (mg/dl) 11 - 11 - - - 1 0.6 -

Ceftriaxone and clindamycin were started. The acid-
fast bacilli (AFB) sputum smear result was positive, hence
antituberculosis (anti-TB) treatment and vitamin B6 were
started, and the patient was transferred to an isolated
room. According to the thoracic surgery consultation, no
chest tube was required due to the risk of complications.
On Day 4, the patient was still febrile, but he was
discharged on the same day with anti-TB treatment.

The following day the patient visited the hospital
because of severe shortness of breath and pain in the
right hemithorax. The patient had noted a dramatic
increase in dyspnea over the previous day. His SO,
reached 58%. With a diagnosis of nosocomial
infection, intravenous vancomycin and meropenem
were started after obtaining the appropriate laboratory
workup and blood cultures. Also, the patient was
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admitted to an isolated room with airborne precaution.
A CT scan of the chest without contrast confirmed right
lung atelectasis and large right pleural effusion with
air-fluid levels (hydropneumothorax, empyema, or
abscess) and significant mediastinal displacement. A
nodule with an irregular diameter of 41 mm and hiatal
hernias were observed in the left lung (Figure 1).

Two days later, a cardiovascular surgeon (in consultation
with a thoracic surgeon) inserted a chest tube that would
then remove 500 mL of the purulent fluid (Figure 2).

In the smear, the exudative fluid was reported to
predominate in polymorphonuclear cells (PMN) and in
cultures, Pseudomonas was identified (susceptible to
ceftazidime, cefepime, ciprofloxacin, amikacin, and
gentamicin) (Table 2).

Journal of Advances in Medical and Biomedical Research



220 Pleural Space Complications from Tuberculous Empyema

Figure 1. Chest X-ray and CT scan of the patient showing right-sided pyopneumothorax with bilateral parenchymal
lesions (the beginning of the second hospitalization)
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Figure 2. Chest X-ray and CT scan of the patient after the insertion of the chest tube and the drained fluid

Table 2. Trends of changes in the patient's pleural fluid during admission

Hospitalization First Second
Time (days after admission) first day 10 20 25 31
The appearance of the liquid Purulent turbid -milky turbid - -
WBC (cell/mm3) 3100 25700 14000 2400 3200
Poly / Lymph 90/10 90/10 90/10 90/10 80/20
RBC (cell/mmd) 1250 1000 1540 640 800
Glucos(eni)élz:;zural fluid 9 12 ) ) 12
Alb (mg/dl) 2 - - 0.6 24
Total protein (mg/dl) 4 4 11 1 33
Pleural / Blood Protein 0.75 0.74 - - -
LDH (U/L) 78 20 1620 535 -
Pleural /Blood LDH 0.18 0.05 - - -
Pleusr Z; ec aurl g C gtion ) No g:;tjzr(i)ar\ni gn.;r;lear Gram;rc])z;triv% co.cci Nosl{)r?:::ria in )
in culture Negative cultivation Negative cytology
ADA (U/L) 139 460 - - -

"MDR: multi drug resistant, ADA: adenosine deaminase
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In control lung CT scans after chest tube insertion,
right-sided hydropneumothorax with the fluid-air
surface, air bronchogram and a tree-in-bud appearance
in the upper segment of the right lower lobe, reduced
lung volume and subcutaneous emphysema, and on the
left side, opacity and a tree-in-bud view were observed
in the upper lobe of the left lung. Air lucency was seen
in the upper anterior mediastinum, mostly suggesting
tuberculosis (Figure 2).

He was treated with fluconazole several times during the
second hospitalization because of oral candidiasis. Due to
severe pain in the right upper abdominal area, gallbladder
and bile duct ultrasound and LFT were performed. Normal
ultrasound and LFT were reported. On several occasions,
the patient developed fever, requiring surgical consultation
to examine the status of the chest tube and blood culture.
Thyroid tests were reported to be normal. Ciprofloxacin
and ampi-sulbactam were added to the treatment. In the
analysis of the pleural fluid, WBC count and LDH levels
increased and pleural fluid protein decreased. The sputum
smear was reported negative for AFB several times during
the treatment, and thus the patient was transferred to the
ward. In the chest X-ray (CXR), mild hydropneumothorax
and opacity were detected in the upper and lower lobe of
the left lung. However, the patient was still febrile. Two
weeks later, the blood culture was negative. In the pleural

fluid, the white blood cell (WBC) count and neutrophil
percentage decreased.

Three times during the hospitalization period, the
patient's chest tube was removed due to fever, leakage of
fluid, and twice as a consequence of decreased effusion
of the pleural fluid, but was re-implanted due to fluid
accumulation and increased distress. Because of
abdominal pain and normal ultrasound reports,
abdominal and pelvic CT of the abdomen and pelvis was
required. Two hypodense regions with an irregular
border of 27 mm in diameter were seen in the spleen,
suggesting ischemia or hematoma. Hydropenomotorax
was seen on the right lung with atelectasis .. During
treatment, the patient developed severe leukopenia
(WBC count: 1500 cell/mm3). Wound culture (chest
tube insertion site) grew Pseudomonas aeruginosa
susceptible to amikacin, ceftazidime, cefepime,
ciprofloxacin, and imipenem. Intravenous meropenem
was administered. As a result, the patient’s leukopenia
improved (WBC count reached 3600 cell/mm?), but he
was still febrile. Because of the development of
nosocomial infection, the patient was treated several
times during the hospitalization period. He was
transferred to another hospital for thoracic surgery and
underwent right partial pneumectomy with ipsilateral rib

resection (Figure 3).

Figure 3. Chest CT scan after thoracoplasty (rib resection and patient decoration)

After three weeks, he was transferred to our hospital
and was admitted for the fourth time in one year. At
this time, although the chest-tube discharge increased,
the sputum smear was negative for AFB. The wound
was open with erythema around the chest-tube
insertion site but without secretions. In lung CT scans,
evidence of changes after the lobectomy surgery, a
multibolus image in the right extrapulmonary space,
consolidation in the right lower lobe, linear (plate)
atelectasis in the right middle lobe, a 32*35-mm-thick,
amorphous wall image in the anterior segment, and the
upper lobe of the left lung were observed. Cultures of
the wound reported Acinetobacter sensitive to
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amikacin, cefepime, ceftazidime, ciprofloxacin,
gentamicin, and imipenem. After the onset of antibiotic
treatment and the reduction of the pleural discharge
under 50 mL/24 hours, the patient was discharged with
anti-TB medication as well as clindamycin and
levofloxacin.

About two months later, the patient returned to our
hospital with shortness of breath, headache, fever,
coughs, and hot flashes. He had sputum excretion but
was unable to get it out. The examination showed a
decrease in right and left pulmonary volume and a
slight discharge from the site of surgery. His vital signs
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were stable, he was not febrile, and all the tests were
normal; hence, he was discharged.

One month later, he returned to the hospital with
fever and sweating, shortness of breath, nausea,
anorexia, dysuria, coughs and sputum discharge,
abdominal pain in the RUQ area, and blurred vision.
The examination showed a crackle on the right lung
and abdominal tenderness. A 5*5-cm sore wound was
spotted on the anterior lateral right chest wall with rib
resection on it without swelling, tenderness, or
discharge. Liver tests were normal, hence anti-TB
therapy was continued. Due to vitamin D deficiency,
the patient was prescribed vitamin D supplements. He
complained of insomnia and depression, as well as
aggression and suicidal ideation. According to
psychology counseling, antipsychotic medication was
initiated and he was transferred to the psychology
service. Eventually, the patient was discharged with a
good general condition and advised to continue the
anti-TB treatment.

Discussion

The etiology of empyema is determined based on
history, physical examination, radiology, and
empyema fluid analysis. TE fluid is grossly purulent
(1). TE should be considered in patients with risk
factors for tuberculous infection. TE is defined as
empyema thoracis with one of the following: pleural
fluid positive on Ziehl-Nielsen stain, sputum smear-
positive for AFB, and having lesions compatible with
active parenchymal TB on the CXR/CT scan (6). TE is
a rare disease in which TB infection leads to pus in the
pleural space where the predominant cell is the PMN.
Delayed diagnosis and treatment of TE are associated
with poor clinical outcome. TE must be distinguished
from tuberculous pleurisy in which a lymphocytic
effusion occurs (7). In the case presented here, frank
pus was aspirated at thoracentesis, sputum smear-
positive for AFB, and having lesions compatible with
active parenchymal TB (a tree-in-bud appearance and
nodular consolidation with a cavity in the apex), and
poly/lymph was 90/10. The primary pleural fluid
adenosine deaminase (ADA) level of our patient was
139 units/L and, after 10 days, increased to 460 units/L.
A recent meta-analysis has reported that ADA has a
favorable diagnostic value in tuberculous pleural
effusions (8). Studies have suggested that an ADA
level >60 units/L is highly sensitive and specific (100%
and up to 97%, respectively) for TB pleurisy (9), and a
very high ADA activity is considered in empyema (10).
The pleural ADA level might be valuable for
establishing a diagnosis of TB pleurisy, even when
smear and culture are negative (11).

Our patient was a 25-year-old man. Male
preponderance is seen in TE (3). TE usually occurs in
younger and middle-aged patients. (12) The majority of
TE cases belong to a relatively younger age group (15—
30 years), whereas patients with nontuberculous
empyema are aged >45 years. Similar to our case, the
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majority of TE have an illness with a >1-month
duration. The patient was a 25-year-old man. The
majority of the TE patients in the study by Hama
presented at a young age (15-30 years) and mean age
was 33 years. This finding has been supported by other
studies, e.g. Acharya et al. (median age: 20-40 years)
(13). Crowded institutions and closed communities
such as prisons are classical contexts that promote the
occurrence of TB. It is expected that the prevalence of
TB should be higher among incarcerated patients, as in
those with a prison history (14).

Evidence of active pulmonary tuberculosis in the right
lobe, thickened parietal pleura, and pyopneumothorax
on the lung CT scan was reported. An associated
parenchymal lesion in the same and opposite lung was
observed. TE is often associated with a thickened,
scarred, and calcified pleura (15).

Our patient demonstrated the evidence of coexisting
bacterial infection (The Gram-stains and culture of
pleural fluid were positive). In microbiological studies,
Gram-negative bacilli were isolated. He received a
prolonged antibiotic course during admission. Our
patient had a positive AFB sputum. From the point of
view of pathogenesis, such high mycobacterial smear
positivity in the sputum is due to a high bacillary load,
which is reflected by the presence of concomitant
parenchymal lesions and a bronchopleural fistula,
similar to our case (5). BPF was diagnosed with CXR
prior to thoracentesis revealing the air-fluid level in the
upright position, and the air leak via the tube
thoracostomy persisted for >1 day after tube
thoracostomy. Rupture of a tubercular cavity into the
pleural space and persistence of the communication
constitute the mechanism of BPF in TE. The likely
mechanism of bacterial superinfection in our patient
and most TE patients is persistent BPF. Bacterial
coinfection with TE has been reported in other studies
(6). Our patient was initially put on parenteral
antibiotics  until  determining the results of
susceptibility testing and Gram stain/culture. For the
initial three weeks, parenteral antibiotics were
administered, followed by oral antibiotics.

In patients with an empyema (similar to our case), an
empiric, broad-spectrum antibiotic that provides
coverage for anaerobic organisms should be initiated
promptly, because empyemas often harbor multiple
species of bacteria, particularly  anaerobes.
Management of tuberculous pleural effusion consists
of anti-TB therapy. Pleural drainage is usually reserved
for patients with severe symptoms (dyspnea);
otherwise, routine complete drainage of pleural fluid at
the time of diagnosis does not appear to affect long-
term outcomes (16). In fact, the approach to anti-TB
therapy for the treatment of tuberculous pleural
effusion is the approach to the treatment of active
pulmonary TB. Therefore, in the primary center, no
chest tube was inserted, and the patient only received
category | anti-TB treatment.
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In our hospital, the surgeon decided to insert a chest
tube due to a dramatic increase in dyspnea, decreased
SO, to 58%, right lung atelectasis, and large right
pleural effusion with air-fluid levels and significant
mediastinal displacement. Generally, chest tube
drainage is preferred over more invasive options for
free-flowing fluid and uniloculated effusions. In our
case, the drainage modality was intercostal tube
drainage (ICTD), but there was a failure of lung
expansion even after ICTD. The duration of ICTD was
48 days. Chest tubes are typically left in place until the
fluid becomes serous, the drainage rate falls <50
mL/day, the empyema cavity is closed, and BPF is
sealed (17).

Despite the progress in TB management, not all TE
patients achieve full lung re-expansion and
occasionally a pleural space remains after treatment. In
our patient, lung compliance and volume were
irreversibly reduced (the development of restrictive
fibrothorax). In some TE patients, similar to our
patient, there may be recurrent infection in the pleural
space that needs surgical intervention. In such
situations, antimicrobial therapy is often insufficient
because of poor drug penetration to the pleural
collection. Drainage is also often unsuccessful because
the pus is thick. In such cases, the only effective
management is surgical drainage and decortication
(18). Our patient failed to respond to antibiotic therapy
and ICTD and his fever persisted. Surgical drainage
was carried out due to loculations and inadequate
drainage, the presence of BPF and nonexpansion of the
lung. In fact, TE causes the failure of lung re-expansion
after ICTD. In our case, there were other problems such
as the occurrence of infection due to a leakage of
pleural fluid caused by the detachment of the chest
tube, and induction of emphysema of the lung due to
air infiltration. Decortication with the closure of BPF
and thoracoplasty were the three surgical procedures
performed. Continued signs of infection and
inadequate  pleural drainage should  prompt
thoracoscopy or thoracotomy to optimize chest tube
placement and fully drain the pleural space (19). In
patients with a larger empyema cavity size, more
adhesions, and greater visceral pleural thickness, the
surgical procedure of choice is decortication. In other
situations, thoracoscopic debridement is preferred (20).
For our patient, due to great visceral pleural thickness
and a large empyema cavity size, the surgeon preferred
thoracotomy with open decortication.

TE is associated with high mortality and morbidity (7,
21). Larger effusions (greater than or equal to 1/2
hemithorax) are more resistant to effective drainage
(15). Due to large pus effusion with thickened parietal
pleura, the risk of poor clinical outcome in our patient
was high. The cure was considered as complete
resolution of signs and symptoms, normalization of
laboratory markers of infection and inflammation, and
complete lung expansion with residual pleural
thickening of <2 cm in the CXR (5). According to this
view, only partial cure was achieved in our case. Our

Volume 28, July & August 2020

patient was followed up for a period of seven months.
In a study conducted in India, the mean duration of
iliness was significantly higher in the tuberculous
group (mean: 171 days) compared to the
nontuberculous group (mean: 20 days) (5). In our
patient, TE required prolonged ICTD and surgery. The
long duration of the illness and the presence of BPF are
the factors associated with the adverse outcome in TE
patients who have an advanced disease (6). However,
recovery occurred in the present case.

Conclusion

TB patients have a protracted duration of illness. In
such situations, antimicrobial therapy is often
insufficient, and drainage is often unsuccessful. In our
patient, recurrent infection in the pleural space needed
surgical intervention  (surgical drainage and
decortication).
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