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Abstract
Various factors in tuberculosis (tB) management can cause inadequate treatment or failures in 
therapy. Drug-induced hepatotoxicity is one of the adverse effects of anti-tuberculosis drugs (ATD), 
which can reduce the effectiveness of treatment. Pneumothorax, empyema, and pyopneumothorax 
are complications of pulmonary tuberculosis, whilst infrequent but leading to significant morbidity 
and mortality. A 24-year-old woman came with the main complaint of shortness of breath. she was 
referred with pulmonary TB, right-side pneumothorax, and drug-induced liver injury (DILI) related to 
ATD. After DILI resolved, standard 6-month treatment (2HRZE/4HR) was continued, but the patient 
experienced nausea, vomiting, icteric sclera, and an elevation of transaminases. The combination 
of ATD was discontinued, just ethambutol and streptomycin were given until the transaminases 
improved. Afterward, the patient was given isoniazid (H), rifampicin (R), and ethambutol (E). The 
following week an elevation of transaminases was seen, all ATD was discontinued and the patient 
was given hepatoprotective therapy. After DILI resolved, a regimen of isoniazid (H), pyrazinamide (Z), 
ethambutol (E) were given. Later in the follow-up chest X-ray, there was worsening homogeneous 
opacity in the right hemithorax. Pus was observed on thoracentesis and chest tube was inserted for 
drainage. We presented a case of a pulmonary TB patient with hydropneumothorax having episodes 
of drug-induced liver injury. The hepatotoxicity related to ATD leads to repetitive discontinuation and 
change of regiment, resulting in inadequate therapy in the intensive phase of tuberculosis therapy 
which resulted in pyopneumothorax. 
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INtRODuCtION
 P n e u m o t h o ra x ,  e m p y e m a ,  a n d 
pyopneumothorax are complications of pulmonary 
tuberculosis (TB), whilst infrequent but leading to 
significant morbidity and mortality1,2. Tuberculous 
pleural effusion originates from infection of the 
pleura by Mycobacterium tuberculosis which 
is characterized by fluid accumulation and the 
presence of chronic inflammatory cells in the 
pleural cavity3. Tuberculous empyema occurs 
through the same mechanism but is often 
accompanied by more severe lung parenchymal 
lesions1. Empyema could be related to ineffective 
treatment as a result of anti-tuberculosis drugs 
(ATD) inadequately penetrating the thickened 
pleura due to fibrin deposits.
 Hepatotoxicity is one of the adverse 
effects of ATD that could contribute to treatment 
interruption and may increase the risk of acquired 
resistance4. Some of the first-line ATD, isoniazid 
(H), rifampicin (R), and pyrazinamide (Z) are 
metabolized in the liver and have the potential 
to cause hepatotoxicity5,6. Incidence of drug-
induced hepatotoxicity during TB treatment varies 
depending on the definition of hepatotoxicity used; 
the regimen used, the characteristics of cohort 
studies. Some studies reported a prevalence of 
hepatotoxicity as much as 2% - 28% in patients 
receiving ATD therapy6,7. The criteria used to 
define hepatotoxicity are increasing alanine (ALT) 
or aspartate transaminase (AST) 3 times the upper 
limit of normal range with symptoms (abdominal 
pain, nausea, vomiting, unexplained fatigue or 
jaundice) attributable to liver injury or 5 times the 

upper limit of normal of ALT or AST without the 
symptoms of hepatotoxicity8.
Case Presentation
 A 24 years-old woman came with the 
symptoms of cough and shortness of breath for 
two weeks before. There were decreased appetite, 
sweating, and weight loss. She has no history of 
previous pulmonary TB, asthma, liver disease, 
diabetes mellitus, and drug allergies. She was 
referred from a district hospital to the tertiary 
hospital after 10 days of hospitalization with the 
diagnosis of pulmonary TB, right pneumothorax 
(Fig. 1.A), and drug-induced hepatitis due to ATD 
according to the WHO standard9. A chest X-ray 
during hospitalization in tertiary hospital revealed 
right hydropneumothorax (Fig. 1.B). The ATD was 
temporarily discontinued during hospitalizations. 
The patient was discharged when her condition 
improved and the intensive phase of standard 
6-month treatment ATD (2HRZE/4HR) was re-
introduced. After one week of taking the ATD, 
the patient complained of nausea, vomiting, 
decreased appetite, body weakness, jaundice 
and there was an increase in transaminases and 
bilirubin. Ethambutol (E) and streptomycin (S) 
were given as anti-tuberculosis therapy for two 
weeks until the liver function tests improved. 
Afterward, the patient was given isoniazid (H), 
rifampicin (R), ethambutol (E) as the ATD regimen. 
Unfortunately, she complained of aggravating 
nausea and vomiting after one week of consuming 
those three ATD, along with an increase in 
transaminases level (Table 2). The ATD regimen 
(isoniazid, rifampicin, ethambutol) was stopped 

table 1. Patient examination data

Parameter Result Parameter Result

Leukocytes (103/uL) 11.1 Potassium (mmol/l) 3.4
Haemoglobin (g/dL) 9.3 Sodium (mmol/l) 148
Platelets (103/uL) 343 Chloride (mmol/l) 104
BUN (mg/dL) 22 Pleural fluid ADA (U/L) 108
Creatinine serum (mg/dL) 1.07 Procalcitonine (ng/mL) 1.37
Random glucose (mg/dL) 73 Aerobic culture of sputum No isolate
Rapid HIV test  Non-reactive Sputum smear of AFB Positive
HBsAg Non-reactive Aerobic culture of pus No isolate
CD4 count (cells/µl) 234 Sputum GenXpert MTB/RIF M.Tb detected, Rifampicin 
   resistance not detected

Note: BUN: Blood Urea Nitrogen; HIV: Human Immunodeficiency Virus; CD: Cluster Differentiation; ADA: Adenosine Deaminase; 
AFB: Acid-Fast Bacilli; HBsAg: Hepatitis B Surface Antigen
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again temporarily and the patient was given 
curcumin as a hepatoprotective therapy. After the 
symptoms have subsided and the liver function 
tests returned to normal, isoniazid and ethambutol 
were given as anti-tuberculosis therapy. On a 
follow-up visit 2 weeks later, the patient did 
not complain of either shortness of breath or 
nausea and her vital signs were stable. However, 
asymmetrical chest movement with a decrease of 
vesicular sound on right hemithorax was identified 
on thoracic physical examination and the chest 
X-ray revealed homogeneous opacities on the right 
hemithorax (Fig. 1.C). Trial thoracentesis was done 
and pus was collected from the right hemithorax. 
A tube thoracostomy procedure was performed 
to drain pus from the right hemithorax and the 
patient was admitted to the TB isolation ward. The 
patient was hospitalized for 2 weeks, and when 
serum albumin and liver function tests improved, 
pyrazinamide (Z) was added to the ATD regimen. 
The patient was discharged after empyema 
resolved and was given isoniazid, pyrazinamide, 
ethambutol as the final ATD regiment. Table 1 
illustrates the biomarkers and microbiology data 
of the patient. This report has received patient`s 
approval for publication.

DIsCussION
 Tuberculous pleural effusion develops 
after the rupture of subpleural caseous focus into 

the pleural cavity3. This theory is based on the 
finding of the caseous focus of tuberculosis in lung 
parenchyma adjacent to the pleura. The rupture 
of subpleural caseous focus into the pleural 
cavity causes the tuberculous protein to enter 
the pleural cavity and triggering hypersensitivity 
reactions. Delayed hypersensitivity reactions 
will increase pleural capillary permeability to 
protein. The increase of protein levels in pleural 
fluid stimulates a higher rate of pleural fluid 
formation. High protein content can obstruct 
the pleural lymphatic system and causing a 
decrease in fluid clearance rate. The increase of 
pleural fluid formation and the decrease of fluid 
removal will lead to the accumulation of pleural 
fluid3,10. Tuberculous pleural effusion with severe 
lung parenchymal lesions can induce alveolar 
or bronchopleural fistula leading to secondary 
pneumothorax and empyema11. An identical 
process might occur in this case as this patient 
initially presented with pneumothorax and 
subsequent hydropneumothorax in the disease 
course. It was predicted that caseous focus in 
lung parenchyma entered the pleural cavity and 
promoted inflammation and fluid accumulation.
Diagnostic criteria for tuberculous pleural 
effusion require confirmation of the presence of 
tuberculous bacilli in sputum, pleural fluid, pleural 
biopsy specimens, and isolation of Mycobacterium 
tuberculosis from culture. These standards 

table 2. Serial measurement of Liver Function Tests

Parameter District Start of  During  Before  One  Hospital re- Follow-up 
 hospital tertiary  hospitalization initiation of week  admission during 
  hospital  in a tertiary H, R, E after H, for right hospitalization
  admission hospital    R, E hemithorax 
     regiment empyema
         
AST (U/L) 286 716 24 26 726 33 23
ALT(U/L) 138 589 155 59 256 159 29
Direct  - 2.67 0.61 0.33 4.67 0.3 -
bilirubin        
(mg/dL)       
Total  - 4.28 0.92 0.37 5.18 0.47 -
bilirubin        
(mg/dL)       
Serum  2.7 3.0 2.8 3.7 - - 3.5
albumin        
(g/dL)       

Note: H: isoniazid; R: rifampicin; E: ethambutol
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elaborate on the diagnosis of tuberculous pleural 
effusion. Some biomarkers of pleural fluid can be 
used to support the diagnosis, such as adenosine 
deaminase (ADA) and interferon γ . The widely 
accepted cut-off value for pleural fluid ADA is 
40 U/L. The higher the level, the greater the 
likelihood of the patient has tuberculosis (3, 10). 
The diagnosis of tuberculous pleural effusion in 
this case report was based on the positive smear 
of acid-fast bacilli (AFB) of sputum, high level 
of pleural fluid ADA (104 U/L), mononuclear-
dominant exudate pleural fluid, and negative 
aerobic culture of pleural fluid.
 This 24 years-old woman was first 
diagnosed as pulmonary TB and was given 
standard 6-month treatment according to 
WHO recommendation9 in a district hospital. 
Hepatotoxicity developed after one week of 
taking intensive phase ATD (isoniazid, rifampicin, 
pyrazinamide, ethambutol). The exact mechanism 
of drug-induced liver injury (DILI) is not yet known. 
High levels of a drug in the serum6 and host factors 

such as age, gender, nutritional status, alcoholism, 
and concomitant infection are known risk factors 
for DILI. Despite the drug regimen and host factors 
were under control, the incidence of DILI remains 
unpredictable, indicating that genetic susceptibility 
can contribute to episodes of hepatotoxicity8. This 
patient had no previous history of drug allergy, 
however, her low albumin levels (<3.5 g/dL) can 
be a risk factor for hepatotoxicity.
 Inadequate treatment is a risk factor of 
ATD resistance (12, 13). In 1998, Bai et al. reported 
that 7 of 22 patients (38.9%) were multi-drug 
resistant (MDR) in tuberculous empyema patients. 
History of irregular or incomplete pulmonary 
TB treatment were noted in 5 out of 7 patients 
(71.4%) with MDR organisms14. Despite receiving 
inadequate TB therapy for two months due to the 
hepatotoxic episodes related to ATD, no resistance 
to rifampicin was identified in this patient`s 
sputum geneXpert MTB/RIF.
 Inappropriate treatment in tuberculous 
pleural effusion will produce partial healing or 

Fig. 1. (A). Chest X-Ray in a district hospital: right upper lobe fibroinfiltrate and pneumothorax; (B). Chest X-Ray 
in a tertiary hospital: air-fluid level in right hemithorax; (C). Increase of right homogenous opacity in a follow-up 
chest X-Ray; D. A follow-up chest X-Ray after tube thoracostomy: collapse line with thickening of pleural peel, 
fibroinfiltrate on the right upper lobe.



  www.microbiologyjournal.org1119Journal of Pure and Applied Microbiology

Maranatha & Bahri | J Pure Appl Microbiol | 14(2):1115-1120 | June 2020 | https://doi.org/10.22207/JPAM.14.2.05

development of pulmonary/extra-pulmonary 
TB within a few years15. Casalini et al. reported 
a patient with tuberculous pleural effusion who 
did not receive ATD and later developed wrist 
tenosynovitis and pulmonary tuberculosis within 
the next three months16. Loh et al. reported 20 
tuberculous pleural effusion cases with moderate-
large pleural effusion who received two months 
of daily isoniazid, rifampicin, pyrazinamide with 
or without ethambutol or streptomycin followed 
by four months of a daily or three times a week of 
isoniazid and rifampicin. Evaluation at 12-months 
after the completion of therapy demonstrated 
that 15 patients experienced complete resolution 
without requiring thoracentesis17. Bai et al. 
evaluated 597 pleural effusion cases, 307 of 
them were tuberculous pleural effusion cases, 
and 35 were of tuberculous empyemas. They also 
found that 78.9% of TB patients with a history of 
inappropriate therapy had empyema, supporting 
the theory that incomplete therapy is a risk factor 
of tuberculous empyema14. In this case report the 
patient, unfortunately, had inadequate TB therapy 
for two months as a consequence of hepatotoxicity 
episodes, and the tuberculous pleural effusion 
subsequently transformed into empyema.

ConCLusIon
 A  p u l m o n a r y  T B  p a t i e n t  w i t h 
hydropneumothorax had episodes of drug-
induced liver injury. Hepatotoxicity due to ATD 
led to repeated regimen adjustment, resulting 
in inadequate therapy in the intensive phase, 
and the course of the disease resulted in 
pyopneumothorax.
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