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Diagnosis of TB Pleural Effusions 
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Tuberculous (TB) pleural effusions may occur at any 
age, reach any size and be uni- or bilateral. Patients 
present with fever, night sweats, weight loss, cough, 
chest pain and dyspnea varying in severity with the 
size of the effusion. The diagnosis is straightforward 
when typical radiographic changes hint at 
parenchymal TB or when expectorated sputum is 
found positive for acid fast bacilli. A recent study 
from Brazil1 demonstrated that the yield of induced 
sputum in patients with pleural TB but without 
spontaneous sputum production was as high as 52%.  

Although some cases might be self-limiting, 
pleural TB should be diagnosed and treated 
expeditiously as a high proportion of untreated 
patients will eventually develop more serious 
manifestations of TB. An array of special 
investigations exists, the diagnostic value and cost-
effectiveness of which are greatly dependent on the 
local prevalence of TB and hence the pre-test 
probability. The pleural aspirate is frequently a non-
malodorous, clear, straw-colored exudate with a pH 
of 7.2-7.4. It is rarely turbid or hemorrhagic. The 
fluid is rich in proteins and tends to clot if not 
injected into a heparinized container. Microscopy 
reveals inflammatory cells with lymphocytic 
predominance. Polymorphonuclear cells may 
predominate in very early exudates. The presence of 
>5% mesothelial cells is unusual in TB pleuritis. 
Microscopy and culture are often negative due to the 
paucibacillary nature of the disease. 

Pleural fluid surrogate markers are in widespread 
use in countries with a high prevalence of TB. Pleural 
adenosine deaminase activity (ADA) is a simple, 
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cheap and robust colorimetric test. A range of cut-off 
values has been suggested depending on the 
prevalence of the disease. ADA levels of >40 IU 
have a sensitivity of 96-100% and specificity of 89-
97% for TB in effusions with a lymphocytic 
predominance2,3. ADA levels in non-tuberculous 
lymphocytic effusions seldom exceed this cutoff, 
which makes ADA a valuable screening tool in 
regions with a low TB incidence3,4. Although the 
determination of ADA isoenzymes may increase the 
specificity, this is infrequently performed.  

Pleural interferon-gamma (IFN-g) is technically 
more demanding and more expensive than ADA. In a 
study from India using a cutoff of 138pg/ml, IFN-g 
had a sensitivity of 90% and specificity of 97% for 
pleural TB5. In contrast to ADA, IFN-g does not yield 
false positive results in empyema or parapneumonic 
effusions. Combining ADA with the equally cheap 
cell count and restricting its application to 
lymphocytic effusions nullifies this apparent 
advantage. PCR and nucleic acid based techniques 
have disappointingly low sensitivities. This might be 
due to the presence of inhibitors in the pleural fluid 
or to intracellular sequestration of mycobacteria, 
which makes the target proteins less accessible for 
amplification.  

The gold standard for the diagnosis of pleural TB 
remains histological evidence of granulomatous 
pleural inflammation combined with the finding of 
mycobacteria on microscopy or culture. Material for 
histology can be obtained with closed pleural biopsy. 
Published results vary greatly, but if at least six 
specimens are harvested a yield of up to 87% can be 
expected in experienced hands6. The problem of 
sampling errors can be overcome by taking biopsies 
under vision during thoracoscopy, which has a 
sensitivity and specificity of close to 100% but is not 
universally available2.  
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Pleural TB:  
Epidemiology & Drug Resistance 
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Pleural TB should be considered in any patient with a 
lymphocyte predominant exudative pleural effusion1-

3. The diagnostic approach is debated1,2, particularly 
with the advent of new pleural fluid measurements 
including ADA, IFN-g, nucleic acid amplification, 
tuberculous proteins and antibodies, and lysozyme 
levels3. Such measurements may obviate the need for 
a pleural biopsy (closed biopsy or by video-assisted 
thoracoscopic surgery) to identify pleural 
granulomas, culture the TB organism, and obtain 
antimicrobial sensitivity studies. A central weakness 
of the use of pleural fluid measurements alone to 
diagnose pleural TB is their failure to provide 
antimicrobial sensitivity data. Culture confirmation 
and drug-susceptibility testing remains a mainstay of 
the United States Centers for Disease Control and 
Prevention (CDC)4.  

Knowledge of the epidemiology and 
antimicrobial resistance pattern of pleural TB can aid 
its diagnosis and treatment. The most comprehensive 
epidemiological analysis of pleural TB in U.S.A. 
utilized the CDC TB database5 (full report6). From 
1993 to 2003, 7,549 pleural and 156,779 pulmonary 
TB cases were analyzed. The annual proportion of 
pleural TB was relatively stable (median 3.6%) 
compared to pulmonary TB which steadily decreased 
(mean decrease 0.9% / year), p=0.001. Pleural TB 
occurred significantly more often proportionally than 
pulmonary TB (30.4% vs 23.3%, p=0.001) among 
persons >65 years old and significantly less often 
among children <15 years (pleural 1.8%, pulmonary 
6.1%, p<0.001). Pleural TB patients (63.4%) were 
slightly more often born in the US than pulmonary 
TB patients (61.0%). Among foreign-born persons 
with TB, more than twice as many patients with 
pleural TB (9.4%) than pulmonary TB (4.4%) 
reported being born in India. Among 25-44 year olds, 
persons with pleural TB (11.7%) were significantly 
less likely to report positive HIV test results than 
those with pulmonary TB (20.0%), p=0.0009.5  

Drug resistance patterns of pleural TB generally 
reflected those of pulmonary TB. However, isolates 
from pleural TB patients were less often resistant to 
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at least isoniazid (6.0% vs 7.8%, p<0.01) and to at 
least one first-line TB drug (9.9% vs 11.9%, p<0.01) 
compared with pulmonary cases. Not surprisingly, 
rates of drug resistance were higher among foreign-
born than among US-born persons. Approximately 
twice as many foreign-born pleural patients as US-
born pleural patients had isolates resistant to at least 
isoniazid (8.7% vs 4.6%, p<0.01) and at least one 
first-line drug (14.2% vs 7.6%, p<0.01)5,6. 

Such information for patients in U.S.A. may alter 
physician diagnostic and treatment habits for 
suspected pleural TB. For example, clinicians should 
pursue a tissue diagnosis by pleural biopsy with 
accompanying culture and sensitivity data in foreign-
born patients suspected of pleural TB given concerns 
for drug resistance. Conversely, given the similarity 
of drug resistance patterns of pleural and pulmonary 
TB, for US-born patients from areas with low drug-
resistance rates for pulmonary TB, diagnosis and 
treatment of pleural TB based solely upon pleural 
fluid measurements seems reasonable. Similar 
epidemiological information from other countries 
could assist in the management of pleural TB.   
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Management of TB Pleural Effusions 
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TB pleural effusion generally arises from the rupture 
of a sub-visceral pleural focus of disease within the 
lung parenchyma into the pleural space, followed by 
the development of a delayed-type hypersensitivity 
(immunological) reaction to the mycobacterial 
antigens1. The involvement of elaborated cytokines 
leads to clinical symptoms like malaise, fever, and 
pleuritic pain, as well as the pathological appearance 
of an exudative pleural effusion due to increased 
vascular permeability. 

The chemotherapy of TB pleural effusion does 
not differ basically from that used for pulmonary 
tuberculosis1. Standard short-course treatment is 
usually successful. The Cochrane review analyzed 
randomized and quasi-randomized clinical trials 
evaluating the role of systemic corticosteroids as 
adjunctive therapy in patients diagnosed with TB 
pleural effusion2. However, it has only furnished the 
conclusion of insufficient evidence to know whether 
corticosteroids are effective in TB pleural effusion, 
the alluded immunological mechanism in its 
pathogenesis notwithstanding. 

Lately, there has been some preliminary 
suggestion on the possible utility of percentage 
changes in pleural cytokine level3, and perhaps even 
radiographic area of effusion4 after two weeks of 
therapy in predicting the extent of residual pleural 
adhesion. From these two studies, the rate of 
resolution of pleural inflammation appears to be more 
important than the intensity of inflammation initially 
in determining the residual pleural scarring. Thus, 
some patients with pleural TB may be intrinsically 
more prone to develop subsequent scarring than 
others. If such findings can be further confirmed, 
they might usefully enable selecting a more 
“homogeneous” population of subjects with 
tuberculous pleural effusion for evaluation of the 
therapeutic benefit of anti-inflammatory 
interventions. Hopefully, a more informative answer 
regarding the efficacy of such treatment strategies 
would be obtained eventually.  At present, given the 
potential side effects of corticosteroids, I would 
contemplate the selective use of such adjunctive 
therapy in patients with TB pleuritis on a case-by-
case basis, in the absence of a contraindicating co-
morbidity. Perhaps, steroids can help in some patients 
with significant symptoms (like fever) and very 
sizeable radiographic effusion after 1-2 weeks of 
anti-TB chemotherapy. 

Aside from very early reports of the equivocal 
efficacy of intrapleural steroid therapy in managing 
TB pleuritis which were not further pursued, there 
has been a recently reported study regarding the 
possible efficacy of intrapleural urokinase in 
reducing subsequent pleural adhesion among subjects 
with loculated TB effusion5. 

Finally, TB empyema representing an extreme 
form of tuberculous pleural effusion with pus 
recovered from the pleural cavity generally 
necessitates surgical drainage (thoracostomy or 
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decortication) as an adjunctive therapy to improve 
patient outcome6. In this setting, the accumulated 
thick pus and its encapsulation by chronic 
inflammatory tissue might pose a significant barrier 
to the penetration of anti-TB drugs, thus increasing 
the risk of treatment failure and even emergence of 
drug resistance. In the rare occasions of functionally 
incapacitating fibrin-trapped lung or overt fibrothorax 
that results from tuberculous pleural effusion, 
recourse to decortication as an adjunct to 
chemotherapy may also be required. 
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IMAGES OF THE PLEURA  
 

Blind needle biopsy of pleura is the most commonly 
used method in the diagnosis of TB pleurisy. 
Demonstration of granuloma in the biopsy specimen 
from parietal pleura suggests TB pleuritis. It should 
be kept in mind that other disorders such as fungal 
diseases, sarcoidosis, tularemia and rheumatoid 
pleuritis may also produce granulomatous pleuritis. 
However, >95% of patients with granulomatous 
pleuritis have TB.  

Histologically, coalescent granulomas are 
present, composed of 
epithelioid cells 
surrounded by a zone 
of fibroblasts and 
lymphocytes that 
usually contains 
Langhans giant cells 
(fig). Some necrosis 
(caseation) may be 
present in the centers 

of these tubercles, the amount of which depend on 
the sensitization of the patient and the virulence of 
the organism.  
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Genetic Predisposition to Pleural Infection 
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The importance of an individual’s genetic 
background in determining their susceptibility to 
many infectious diseases is now well established1. 
Studies have highlighted the genetic basis of 
susceptibility to respiratory infections, such as 
tuberculosis and invasive pneumococcal disease1,2,3. 
Research into the role of host genetics in 
susceptibility to pleural infection has been neglected 
until recently, however, reflecting the considerable 
difficulty in assembling large collections of DNA 
samples from individuals with this phenotype. The 
UK Multicenter Intrapleural Streptokinase Trial-1 
(MIST-1) study generated samples from patients with 
well-documented pleural infection4, and work in 
Oxford utilizing this sample collection has recently 
identified the first susceptibility locus for Gram-
positive pleural infection, a gene called PTPN225.   

PTPN22 is of considerable interest because it has 
emerged as the leading genetic risk factor for 
autoimmunity outside the major histocompatibility 
complex region. The gene encodes the lymphoid 
protein tyrosine phosphatase LYP, which inhibits T-
cell signaling by dephosphorylating and inactivating 
T-cell-receptor-associated kinases and their 
substrates6. A naturally occurring variant 
(polymorphism) within the PTPN22 gene results in a 
substitution of arginine to tryptophan at codon 620 of 
the protein and exerts an effect on LYP function, 
with the tryptophan variant associated with an 
increase in phosphatase activity in T cells. In keeping 
with such a functional effect leading to down-
regulation of immune responses, the tryptophan 
variant appears to confer increased susceptibility to 
both Gram-positive pleural infection and invasive 
pneumococcal disease (primarily pneumococcal 
bacteremia and meningitis): odds ratios for the 
development of invasive bacterial disease were just 
over 1.5 in heterozygote individuals carrying a single 
copy of the tryptophan variant, and over 5 in 
homozygote individuals with two copies of the 
tryptophan mutant5. As samples from non-invasive 
pneumonia were not available for study, it was not 
possible to further define the action of PTPN22 
within the overall pathogenesis of pleural infection.  
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As with other infectious diseases, the 
development of pleural infection in a particular 
individual is likely to reflect a combination of 
multiple acquired and genetic risk factors. Many 
additional genes besides PTPN22 are likely to 
influence the development of pleural infection, and 
indeed other recent work suggests that common 
polymorphisms within genes encoding the innate 
immune signaling ‘Toll-like receptors’ may also 
affect susceptibility to both pneumococcal empyema 
as well as other manifestations of invasive 
pneumococcal disease (Chapman SJ, unpublished). 
An increased knowledge of the genes involved in 
empyema development may eventually lead to novel 
therapeutic targets for pleural infection. Furthermore, 
the identification of any genetic predictors of 
outcome may perhaps be combined with clinical 
predictors, leading to a more complete prognostic 
model and ultimately more effective, individually-
targeted treatment. 
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Primary Spontaneous Hemopneumothorax  
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A 28 year-old Chinese smoker presented at the 
Emergency Department for left-sided chest pain of 4 
hours. There was no history of trauma. His younger 
brother has had a spontaneous pneumothorax. He was 
afebrile, hemodynamically stable and has no 
marfanoid features. A chest radiograph showed a 
small apical left pneumothorax. He was kept under 
observation and given supplemental oxygen. A repeat 
x-ray (below) taken 6hrs later showed no change.  

He was admitted to hospital and treated 
conservatively. Two days later, his hemoglobin level 
fell from 16.5 to 13.5g/dL, and a repeat chest film 
showed a large effusion in addition to the known left 

pneumothorax. A 20-F chest tube was inserted and 
drained 1.1L of frank blood. Urgent video-assisted 
thoracoscopic surgical evacuation of blood clots, 
hemostasis, pleurectomy, bullectomy and pleurodesis 
was performed. 

Discussion: This case highlights the insidious 
development of a primary spontaneous 
hemopneumothorax (PSH-P) over 2 days in a patient 
who initially presented with a small innocuous 
pneumothorax. The Ohmori Criteria1: draining 
� 400ml of blood on initial chest tube insertion in the 
presence of a pneumothorax is used to facilitate 
diagnosing a PSH-P.  

 

                    
CXR at 6 hr (left) and the 2nd day after admission 

 

Hwong et al2 found that 10% of their PSH-P cases 
had admission chest radiographs showing only a 
pneumothorax with no apparent pleural fluid, as was 
in our patient. Up to 12%3 of admission for 
spontaneous pneumothorax may potentially develop 
into PSH-P. Eight out of 16 patients (50%) who were 
referred for surgical management of PSH-P from 
2002 to 2006 at our hospital had an occult 
presentation. So far, only the male gender has been 
found to confer higher associations with PSH-P4 over 
PSP.  

PSH-P is potentially life-threatening due to 
unopposed bleeding into the thoracic cavity and, as 
this case has illustrated, can be occult in nature and 
develop after hospitalization. While surgical 
treatment is well established, this warrants vigilance 
in considering the possibility of PSH-P in all cases of 
PSP. For patients bearing clinical indices of 
suspicion, adequate venous access, cross-matching of 
blood and close monitoring should be performed. 
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