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Evaluation of ADA Activity in Pleural Fluid for Tuberculous Pleuritis
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ABSTRACT

Introduction: Tuberculous pleuritis occurs due to delayed 
hypersensitivity reaction with paucity of bacillary load in the fluid. 
Lymphocytic exudate alone is not able to confirm the diagnosis 
of tuberculosis. ADA has been found to be useful parameter to 
conclude the tubercular etiology.
Material and Methods: 250 patients suspected of tuberculous 
pleuritis were subjected to cytological and ADA evaluation. 
Tuberculosis was confirmed by ZN stain, AFB culture and other 
relevant investigations.
Result: Most of cases (60.8%) were in age group of 21 to 60years. 
73.3% patients were male and 26.7 % female. Lymphocytic 
exudate was seen in 68 patients (56.6 % cases). Malignant 
cells were found in 3.33 % patients. Tubercular diagnosis was 
confirmed by ZN stain, AFB culture and clinical features in 32 
patients (28.6 %). Out of 32 patient 30 patients was ADA positive. 
93.75% patients could be diagnosed by lymphocytic exudates and 
ADA value. Sensitivity of ADA was 93.75 %. Specificity was 
93.18 %. Positive Predictive Value calculated was 83.33 % and 
Negative Predictive Value was 97.61 %. 
Conclusion: ADA estimation with cytology increases the 
sensitivity, specificity and predictive value of ADA in the 
diagnosis of tuberculous pleuritis. Therefore ADA should be 
included as routine investigation for pleural fluid analysis.
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INTRODUCTION
Tuberculosis is leading cause of death from infectious disease 
worldwide.1 Pleural tuberculosis is common manifestation 
of extra pulmonary TB, with or without pulmonary TB. 
Tuberculous pleurisy is present in around 4% of all TB cases.2 
Tuberculous Pleural effusion is diagnosed by demonstration 
of tubercular bacilli in pleural fluid or granuloma in pleural 
biopsy specimen.3 Since pleural biopsy is more difficult than 
pleural aspiration, various parameters have been developed 
and evaluated as an alternative to pleural biopsy.4 ADA is the 
most cost effective pleural tuberculosis marker and is routinely 
employed as a screening tool. The combination of ADA and 
pleural fluid lymphocyte proportion has come to be recognized 
as an excellent approach for increasing the specificity of 
ADA test.5 Pleural TB occurs due to rupture of sub pleural 
focus followed by entry of TB Ag which evokes delayed 
hypersensitivity reaction. The activated macrophages enter the 
pleural space producing ADA during proliferating process. The 
increase in ADA in tubercular pleuritis has been studied and 
found to be higher in tuberculosis than other exudative fluid.6,7 
The pleural fluid of tubercular pleuritis is predominantly 
lymphocytic but in acute tubercular pleuritis there may be 
increase in neutrophils.8 Other causes of lymphocytic pleural 
effusion include malignancies, collagen vascular disease, 
chylothorax and post coronary artery bypass graft (CABG).9 
Pleural effusion ADA levels in non tuberculous lymphocytic 

pleural effusion seldom exceed the cut off for tuberculous 
effusion.10

The objective of present study was to find out the significance 
of ADA activity in pleural fluid to differentiate tuberculous 
lymphocytic pleural effusion and non tuberculous pleural 
effusion.

MATERIAL AND METHODS
The study was done in Geetanjali Medical College and 
Hospital, Udaipur from Jan to June 2016. Two hundred and fifty 
cases suspected of tubercular pleural effusion fluid were sent 
for diagnostic evaluation. Biochemical examination (Protein 
and Glucose) cytological examination (cell count, cell type, 
malignant cells) and ADA measurement was done by Cobas 
by Diazyme kit. Microbiological demonstration of AFB by ZN 
stain and AFB culture was done by conventional LJ method. 
After all relevant investigation lymphocytic exudates were 
segregated with >50 % lymphocytic proportion of all nucleated 
cells.
ADA level cut off of > 40IU/ L were considered as tuberculous 
exudates which were confirmed by AFB stain and AFB culture 
subsequently. ADA level cut off value < 40IU/L were studied 
for cytological examination for malignant cells and relevant 
investigation to confirm non tuberculous lesion.

STATISTICAL ANALYSIS
Data were expressed as mean±SD. The Student t test was used 
for the comparison and the Mann–Whitney test was used if the 
distributions were not normal. The chi-squared analysis was 
used for comparison of proportions. The results of the diagnostic 
tests were expressed as sensitivity, specificity, predictive values 
(positive and negative) and accuracy, with 95% confidence 
intervals (95% CI).

RESULT
In our study most of the cases (60.8%) were in the age group 
of 10 to 60 years. 73.3% patients were male and 26.7% 
were female (Table 1). Cytological examination revealed 
lymphocytic exudates in (68) 56.6% cases (Table 2). Malignant 
cells were found in 3.33% patients. In our study ZN stain was 
positive in 8.33% (10 patients) while AFB culture was positive 
in 16.6% patients (20 patients). On the basis of clinical feature, 
X-ray, cytology, 12 cases were considered to be tubercular by 
excluding other etiologies. Total numbers of tubercular cases 
were 32 (26.6% cases). Out of 32 tubercular patients 30 patients 
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showed ADA > 40 IU/L ( 93.75%) and 2 patients (6.25%) were 
negative for ADA. 68 patients (56.6%) showed lymphocytic 
exudates (>50% lymphocytic) and 52 patients (43.4%) 
patients showed neutrophilic exudates or transudes. 36 patients 
(30.0%) were positive for ADA, while 84 patients (70%) were 
negative for ADA. 32 patients (47%) for lymphocytic exudates 
were positive for ADA and 36(53%) were negative for ADA 
(Table 2). Majority of patients of non lymphocytic exudates 
48 (92.3%) were negative for ADA. Correlating tuberculosis 
confirmed patients and ADA value; it was found that 93.75% 
patients could be diagnosed by lymphocytic exudates and ADA 
value (Table 3). Majority of tubercular patients (88.8%) showed 
lymphocytic exudates.
Sensitivity of ADA = 30/ 30+2 x 100= 93.75%
Specificity of ADA = 82/ 82+ 6 x100 = 93.18%
Positive Predictive Value = 30/36x100= 83.33%
Negative Predictive Value= 82/84x100= 97.61%

DISCUSSION
The diagnosis of tubercular pleural effusion is challenge in 
clinical practice. The commonest cause of pleural effusion has 
been found to be tuberculosis (60.2%) followed by malignancy 
(29.1%) and pneumonitis (7.7%).11-14 The age group and sex 

incidence in our study is similar to observed in other studies.15,16

Although lymphocytic predominance is usually seen in 
tubercular pleural effusion but many fluid may be malignant 
as well. So there is need to differentiate among various causes 
of pleural effusion. It has been observed that determination of 
ADA is more sensitive than histopathological examination of 
pleural tissue.17 The combination of effusion and sputum culture 
may give a good diagnostic clue but tuberculous pleurisy is a 
hypersensitivity reaction, therefore an alternate approach to 
diagnose tubercular pleurisy is ADA determination. The Mc 
Neuar test demonstrated that from a statistical view point ADA 
determination was more sensitive than pleural histopathological 
examination.18 Cut off value of ADA varies in various studies 
from 30 IU/L to 40 IU/L. We have used cut off 40 IU/L to 
increase specificity, because in malignancy cut off may rise up 
to 67 IU/L.19,20

Overall sensitivity of ADA in our study in the diagnosis of 
tuberculosis is 93.75% (Table 4). It is close to the value reported 
in previous studies performed.21,22 Using cut off range from 
30 to 55.8 IU/L. Chen et al22 has reported sensitivity ranging 
from 76.5-94.3% and specificity ranging from 86.2-95.7%. 
Specificity in our study of ADA for the diagnosis of tuberculosis 
is 93.18% very close to other study.21,22 This study emphasizes 
the usefulness of ADA measurement in lymphocytic effusion. 
Depending only on lymphocytic exudates may lead to false 
positive diagnosis, thus with high ADA level the predictive 
value is increased. In our study negative predictive value of 
ADA is high (Table 4). Therefore the measurement of pleural 
fluid ADA is an excellent tool to rule out a tubercular etiology 
of lymphocytic exudates so that in the patient of pleural effusion 
with unknown diagnosis with negative ADA level, further 
workup can be done for diagnosis.

CONCLUSION
ADA estimation with cytology increases the sensitivity and 
specificity and predictive value for the diagnosis of tuberculosis. 
Although varying cut off levels have been used in various 
studies. A cut off 40 IU/L is considered to be adequate to 
exclude tuberculosis. All case of lymphocytic pleural effusion 
should be screened for ADA to exclude tuberculosis. Further 
studies may be required to incorporate use of ADA isoenzyme 
for the diagnosis of tuberculosis.
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ADA > 
40 IU/L

ADA< 
40 IU/L

Total
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Table-2: Distribution of ADA and Lymphocytic Exudate
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Positive
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Negative
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Table-4: Evaluation of ADA test for Tubercular and Non tubercular Pleuritis
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