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ABSTRACT

/To find out a sensitive and specific marker for early diagnosis of tubercular pleural
effusion, this cross sectional study was carried out in the of National Institute of Diseases
of the Chest and Hospital (NIDCH), Dhaka. One hundred and three pleural effusion cases
were enrolled in the study. Out of the 103 cases, 62 were tubercular pleural effusion cases
and 49 were nontubercular cases. Among the nontubercular cases, 30 cases were due to
malignancy, 8 were due to pneumonia and rest 3 cases were due to nephrotic syndrome,
congestive cardiac failure and rheumatoid arthritis. Considering 40 U/L as a cut off value
for ADA level, the test result was positive in 58 out of 62 patients of tuberculosis
indicating sensitivity of the test as 94%; however, among 41 non-tuberculous patients, 5
presented ADA activity level more than 40U/L, which lowers the specificity of the test to
88%. ADA levels were significantly higher in tuberculous than in nontuberculous cases (p
value <<0.001). It may be concluded that ADA levels are significantly high in patients with
tuberculous pleural effusion compared to that in non-tubercular group. Sensitivity (94%)
and specificity (88%) of the test in tuberculous pleural effusions are very high, when cut
off value set at 40U/L. The result indicated that the analysis of ADA levels in pleural
effusion constitute a very useful marker for the diagnosis of tubercular pleural effusion
(TPE) which, in addition, can be made quickly in a noninvasive way.
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Introduction

Tuberculosis (TB) is a disease of great antiquity. It
is a leading cause of preventable morbidity and
mortality from an infectious agent worldwide. Though
pulmonary TB is the most common presentation of M.
Tuberculosis infection, extra-pulmonary TB also
constitutes a frequent clinical problem, particularly due
to advancing immunosuppressant in the present era of
HIV infectionl. A pleural effusion occurs in
approximately 5% of patients with TB2.

One study from Tanzania reported 38% of all
tuberculosis cases exhibiting pleural involvement3. In
India, EPTB constitutes about 15-20% of all cases of
tuberculosis in immunocompetent adults, among them
tubercular pleural effusion occurs in 20% cases!. In

Bangladesh, a study in a small scale was carried out in
2002, where the prevalence of EPTB was found to be
only 4.8%*. So far no study regarding prevalence of
tubercular pleural effusion was found to be done here.

A definite diagnosis of TPE can be difficult to make
because of low sensitivity and/or specificity of
noninvasive traditional diagnostic tools®. Gold
standard for diagnosis of pleural tuberculosis is the
identification of M. tuberculosis in pleural fluid and
tissueb. But in practice, this identification is
problematic because of low identification rate of
bacillus (less than 30% in the pleural fluid and
approximately 50% in the pleural tissue) and slow
growth of mycobacterium in culture (about 60
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days)’. Direct analysis of pleural fluid for detection
of acid-fast bacilli (AFB) by Ziehl-Neelsen (Z-N) or
similar method is positive in less than 5% of cases
and culture on Lowenstein-Jensen (L-J) medium
does not surpass a 40% positivity rate. Moreover,
direct examination of pleural fluid with Z-N staining
requires bacillar concentration of 10%/ml to be
positive, but mycobacterial load in pleural fluid is
very low8. In another study, smears of pleural fluid
were found to be positive by Z-N staining in only
10% of cases®. Pleural fluid cultures were positive
for mycobacteria in <<25% of casesl9. Moreover,
culture is time consuming, requires 4-6 weeks to
yield growth of M. tuberculosis, even with
radiometric  mycobacterium culture system
(BACTEC), which takes 18 days. Moreover
cultures require a minimum of 10 to 100 viable
bacilli2.

On the other hand, pleural biopsy demonstrates
granulomatous pleuritis in 50-80% of patients with
TPE! and when a culture of biopsy specimen is
combined with histological examination, the
diagnosis can be established in approximately 90%
of casesb. In one study, a closed pleural biopsy
specimen typically showed granulomatous lesion in
only 60% of cases!2. Sometimes, in absence of
granuloma, examination of biopsy specimen for
AFB revealed organism in 10% of casesls.
Histopathology of pleural biopsy is superior to all
the conventional test and is the specimen of choice
for the diagnosis!4, but the risk of complications
from thoracentesis, cost of patient care, the
presence of a physician who is trained to perform
the procedure and appropriate facilities for its
performance, as well as a pathological laboratory
and a experienced pathologist who can interpret the
finding all make the diagnostic procedure difficult.
It does not always guarantee the collection of
representative sample. Moreover, it is fully a blind
invasive procedure.

Sputum specimens are often not evaluated
because many of these patients are not able to
produce sputum spontaneouslyl®>. The sputum
cultures are positive in 30-50% patients with
both pulmonary and pleural tuberculosisi® but
are positive in only 4% of patients with isolated
pleural effusion?’.

In this context, difficulty in diagnosing
tuberculous pleural effusion led to a search for a

simple, rapid, cost effective method that would
optimize workup of those patients. Adenosine
deaminase assay may be very useful diagnostic
approach for the diagnosis of tubercular pleural
effusion in combination with other diagnostic
methods and clinical criteria....

Adenosine deaminase (ADA) is an enzyme in
the purine salvage pathway that catalyzes hydrolytic
and irreversible deamination of deoxyadenosine and
adenosine to deoxyinosine and inosine respectively
with the release of ammonial®. Although ubiquitous
in distribution, enzyme activity is found in all cells
with the highest activity in lymphocytes,
predominantly active T lymphocytes and
monocytes®. ADA is involved in the proliferation
and differentiation of lymphocytes, especially T
lymphocytes?0. The increase in the ADA activity in
patients with TB may indicate the cellular immune
response and T lymphocyte activation in the
disease?l. T lymphocytes have ADA level 10 to 12
times higher than B lymphocytes. ADA activity
varies depending on the proliferative status and
maturity of cells?22. The level of ADA is increased
in TPE and this determination has acquired
popularity as a diagnostic test in the high incidence
area of TPE, because ADA measurement is a less
expensive, minimally invasive, rapid and readily
accessible test.

Material & Methods

It was a cross sectional study. Samples were
collected from the inpatient department of National
Institute of Diseases of the Chest and Hospital
(NIDCH). The laboratory works were performed in the
Department of Microbiology & Immunology,
Bangabandhu Sheikh Mujib Medical University
(BSMMU) and National Tuberculosis Reference
Laboratory, NIDCH. The study was carried out during
the period of January 2008 to December 2008. History
relevant to pleural effusion was carefully taken and
noted in a predesigned questionnaire form.

Results

One hundred and three pleural effusion cases were
enrolled in the study. Out of the 103 cases, 62(60.1%)
were tubercular pleural effusion cases and 49 (39.1%)
were non-tubercular cases. Among the non-tubercular
cases, 30 cases were due to malignancy, 8 were due to
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pneumonia and rest 3 cases were due to nephrotic
syndrome, congestive cardiac failure and rheumatoid
arthritis each. (Table-1)

According to the diagnostic criteria for patients
of tubercular pleural effusion, out of 62 patients
diagnosed as having TPE, tuberculin test was
positive in 42 cases (67.8%), a pleural biopsy
exhibited granulomatous inflammation in 27 cases
(43.5%) and chronic inflammatory lesion in 27
cases (43.5%) for whom anti-TB drugs were
advised on the basis of clinical features, radiological
evidence or empirically. Pleural fluid staining for AFB
was positive in 6 patients (9.6%), a pleural fluid
culture for M. tuberculosis was positive in 14 patients
(22.5%). Of the 20 patients who had productive
cough, 2(10%) had positive sputum microscopy for
AFB and 3(15%) had positive sputum culture for M.
tuberculosis. Out of 62 cases, only 5 (8.06%) had
evidence of pulmonary tuberculosis on chest x-ray.
Twenty two TPE cases were diagnosed by response to
anti-tuberculous treatment (anti-TB) of which 13 cases
were MT positive, and 9 cases had chronic
inflammatory lesion on pleural tissue biopsy (Table-I1)

Table I: Distribution of study population among pleural
effusion cases (N=103)

Diagnosis No. of Cases (%0)
Tuberculous pleural effusion 62(60.1)
Non Tuberculous pleural effusion 41(39.9)

Malignancy 30 (29.1)

Parapneumonia 8 (7.8)
Nephrotic syndrome 1 (0.9)
Rheumatoid arthritis 1 (0.9)

CCF 1 (0.9)
Total 103(100)

Table IlI: Distribution of tuberculous pleural effusion patients
as per diagnostic criteria, (N=62)

Positive Result

Diagnostic Criteria Number (%)

Pleural Fluid
Culture for M.tuberculosis 1; (922605)
M/E for AFB (9-60)
Hi hol f Biopsi Pl I Ti
istopathology o ] |0p$|zed_ eural Tissue 27 (43.5)
Granulomatous inflammation 27 (43.5)
Chronic inflammatory lesion )
Sput =20)*
putum (n=20) ) 3 (15.0)
Culture for M.tuberculosis 2 (10.0
M/E for AFB (10.0)
Tuberculin test 42 (67.7)
XR
c 5 (8.06)

Evidence of pulmonary TB

Considering 40 U/L as a cut off value for ADA
level, the test result was considered positive in 58
out of 62 patients of tuberculosis indicating
sensitivity of the test as 94%; however, among 41
non-tuberculous patients, 5 presented ADA activity
level more than 40U/L, which lowers the specificity
of the test to 88% (Table-111).

Adenosine deaminase activity showed the highest
positive result in 58(93.5%) TPE patients in
comparison to all other tests (p value <<0.001). Out
of 62 cases, MT was positive in 42 patients,
histopathology of pleural tissue revealed
granulomatous lesion in 27 patients and
bacteriological methods confirmed TPE in 14
patients. Majority of TPE patients 48(77.41%) were
bacteriologically negative. Out of these 48 patients
ADA result was positive in 46(95.83%) cases which
was significantly higher (p value<<0.001) than biopsy
positive cases 24 (50.00%) and tuberculin test
positive cases 30 (62.5%). MT were done only in
suspected tubercular pleural effsion cases which was a
routine practice in NIDCH, Dhaka. (Table-1V).
Table-V demonstrated correlation and comparison of
ADA result with bacteriological examination of
pleural fluid, histopathology of pleural tissue and
tuberculin test among the tubercular pleural effusion
cases. Out of total 62 patients, fifty eight patients
were positive for ADA. Among this 58 positive
ADA patients, 6(10.34%) were positive for direct
microscopy and 12 (20.68%) were positive for
culture; 27(46.55%) cases were positve for pleural
biopsy and 42 (72.41%) cases were MT positive.
Among the ADA negative cases 2 (50%) were
culture positive for M.tuberculosis. Other 2 (50%)
ADA negative cases were diagnosed by response to
anti-tuberculous treatment who had chronic
inflammatory lesion on histopathology of pleural
biopsy.

Table I11: ADA level in pleural fluid of study groups N = 103

Pleural effusion cases
ADA level in pleural fluid Tuberculous Non - tuberculous Total

Positive 58 (93.5) 5 (12.2) 63
Negative 4 (6.5) 36 (87.8) 40
Total 62 (100.0) 41 (100.0) 103

Number within parenthesis indicate percentage
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Table IV: Comparison of Bacteriological results in pleural fluid with
histopathology of biopsized pleural tissue, MT test and ADA result in
pleural fluid among tuberculous pleural effusion patients (N = 62)

Combined Result of M/E for Positive

AFB & Culture for M. TB in Positive ADA n pleural biopsy ~ for Positive
. pleural fluid MT test
p  leural fluid granuloma
Both M/E &r(iu_ltglre positive 6(100) 2(33.33) 6(100)
M/E negative &culture
positive n=8 6(75) 1(12.50) 6(75)
M/E &C“r']‘ifsnega“"e 46(95.83) 24 (50.00) 30(62.5)
Total N=62 58(93.54) 27(43.54) 42(67.7)

Number within parenthesis indicate percentage

Table-V: Correlation of ADA results with bacteriological results in
pleural fluid, histopathology of biopsized pleural tissue and MT test
among tuberculous pleural effusion cases, N = 62

Culture for Biopsy for .
. . MJE for AFB Tuberculin Test
ADA in pleural fluid . M.TB Granuloma »
Positive . . Positive
Positive Positive
ADA Positive
6(10.34) 12(20.68) 27(46.55) 42(72.41)
ADA Negative
. 0(0.00) 2(50.00) 0(0.00) 0(0.00)
n=
Total
6 6(9.62) 14(22.50) 27(43.54) 42(67.74)
n=|

ADA results in pleural fluid among the non-
tuberculous pleural effusion cases were tabulated
in table-vi. Among the 41 cases, 5(12.20%) were
ADA positive of which 3(10%) cases were due to
malignancy and one each was due to pneumonia
and rheumatoid arthritis. Thirty six cases

(87.80%) were ADA negative.

Table VI: ADA results in pleural fluid among the non-
tubercular pleural effusion cases, N = 41

Non Tuberculous Cases ADA Positive ADA Negative
Malignant n=30 3(10.0)* 27(90.0)
Pneumonia n=8 1(12.5) 7(87.5)
Rheumatoid Arthritis n=1 1(100) 0(0.00)
Nephrotic Syndrome n=1 0(0.00) 1(100)
Congestive Cardiac Failure n=1 0(0.00) 1(100)
Total n=41 5(12.20) 36(87.80)

Adenosine deaminase activity levels obtained in
pleural fluids of the studied groups are shown in
figure-1. The horizontal line shows the cut-off
level. Mean adenosine deaminase value in the
group of tuberculous pleural effusion was 70.82
+ 22.54 U/L versus 30.07 = 22.93 U/L in
non-tuberculous group and the difference is
statistically highly significant (p<<0.001). The
adenosine deaminase level of non-tuberculous
group reached above the diagnostic cut-off (40
U/L) for tuberculosis in 5 of 41 cases (two
patients had bronchogenic carcinoma, one each
had lymphoma, pneumonia and rheumatoid
arthritis). Adenosine deaminase level of four
tuberculous patients were less than 40U/L.
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Figure 1: Adenosine deaminase levels in pleural
luids of the studied groups

Table-VII shows comparison of sensitivity,
specificity, positive predictive value, negative
predictive value and accuracy of ADA assay with
every parameter studied for diagnosis of TPE. The
specificity of adenosine deaminase activity was
88%, a value that is lower to that of other methods.
However, in our patients, sensitivity of adenosine
deaminase activity for diagnosis of tuberculous
effusion was higher than that achieved with other
methods. At lower cut-off value (like 33.56 U/L),
the sensitivity remains the same but the specificity
falls to 78 % which is also lower than that achieved
with other methods. At higher cut-off value (like
45.2 U/L), the sensitivity falls to 88% which is
lower in comparison with values obtained through
other methods but specificity rises to 87% which is
near to the values obtained through other
methods.
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Table VII: Comparison of Sensitivity, Specificity, Positive
predictive value, Negative predictive value and Accuracy of ADA
assay with every parameter studied for diagnosis of TPE

e e A A
Sensitivity  0.94 0.68 0.44 0.23 0.10 0.15 0.10
Specificity  0.88 0.93 1.00 1.00 1.00 1.00 1.00
PPV 0.92 0.93 1.00 1.00 1.00 1.00 1.00
NPV 0.90 0.66 0.54 0.46 0.42 0.69 0.68
Accuracy  0.90 0.78 0.66 0.53 0.46 0.71 0.69

PPV = Positive predictive value
NPV = Negative predictive value

Table-VIII shows the likelihood ratio for positive
result is 7.66 which is much more away from 1.0
the baseline to determine the sensitivity. The
likelihood ratio for negative result was 0.074
which indicate that a negative test has less chance
to have disease which increases the specificity.
At our cut-off value (40U/L), the pre-test
probability of ADA value for the diagnosis of
TPE is 60% but the post-test probability at the
same cut-off value (40u/L) is 91% which indicate
that the test is applicable for the diagnosis of
tuberculous pleural effusion.

Table VIII: Determination of Likelihood Ratio, Pre-test probability

& post-test probability of ADA values in the diagnosis of
Tuberculous Pleural Effusion

Likelihood Ratio for positive results 7.66
Likelihood Ratio for negative results 0.074
Pre-test probability 60%
Post-test probability (LR+ve) 91%
Post-test probability (LR-ve) 10%

Discussion

Tubercular pleural effusion frequently represent a
diagnostic problem even after extensive research. In
the present study, the commonest cause of pleural
effusion were found to be tuberculosis (60.2%)
followed by malignancy (29.1%) and pneumonia
(7.7%). These findings were similar to those
observed in other studies?4. However this finding is
in contrast with some other studies?3> where they
have found malignancy as the commonest cause of

pleural effusion. Only a few cases of pleural effusion
from congestive cardiac failure, rheumatoid arthritis
and nephrotic syndrome were noted in the present
study. Similar observations of rarity of pleural
effusion by these diseases were also reported in
Bangladesh1®.

TPE represent an immunological reaction to
relatively few acid-fast bacilli in the pleural space.
Acid-fast bacilli are reported to be seen in less than
10% of pleural aspirates?4. Ziehl-Neelsen (Z-N)
staining result of the pleural fluid were negative in
all patients with TPE in two different studies in
Brazil?® and in India%®. In these studies, Ziehl-
Neelsen stain of pleural fluid revealed positivity in
9.6% cases and pleural fluid culture vyielded
Mycobacterium tuberculosis in 22.5% cases. Culture
requires a minimum of 10 to 100 viable bacilli and
therefore, is more sensitive than Z-N staining30.
Majority of series showed diagnostic yields of
<<30%2. Only one study by Sibley reported positive
culture in 70% of the cases. Lower rate of culture
positivity ranging 4-16% were also reported by other
workers?6,

Microscopic examination and culture of sputum
seldom reveal AFB in patients with tubercular
effusion?’. The diagnostic value of culture for
Mycobacterium tuberculosis in sputum of patients
with pleural tuberculosis is generally considered
low28, Berger and Mejia reported that only 9%
(2/22) of there patients, in whom no evidence of
parenchymal lesion could be identified on the chest
radiography, had a positive sputum culturel®. Yew
et al. reported 12.2% positive sputum microscopy
for AFB in his study26. Sputum culture for
Mycobacterium tuberculosis was found to be positive
in 16.7% cases in a study conducted in Brazil3L.

Presence of granulomatous inflammation is
frequently used as a diagnostic criteria for pleural
tuberculosis3! and biopsy of the parietal pleura
shows typical epithelloid granuloma in 50% to 80%
of patients with tuberculous pleural effusion30. In
this study, it provided a positive diagnosis in
43.5% of tuberculous pleural effusion cases. Low
rate of positivity in histological examination of
pleural biopsy tissue was also reported by
Prabhudesai, who have found positive biopsy in
only 38.4% cases. The low rate of positivity in the



Evaluation of Adenosine Deaminase (ADA) Activity for Diagnosis

B

present study might be due to lack of repeat
pleural biopsy in this series. Moreover, biopsy
requires greater expertise and is subject to
sampling error3! as epithelloid granulomas are not
evenly distributed all over the pleural tissue.

In the present study, positive tuberculin test was
observed in 67.7% cases. Similarly, higher
positive tuberculin test was observed by various
workers®0. All the tuberculin test positive cases were
ADA positive but not all the ADA positive cases
were tuberculin test positive. The cutaneous response
to PPD may be negative in one-third of the patients
and a negative PPD test does not exclude the
diagnosis®3. Poor nutritional status and the common
occurrence of viral infection might be the
contributory factors which depress tuberculin
reaction. Factors which might affect tuberculin
sensitivity includes extreme ages (Newborn, elderly);
vaccination (Polio, mumps, measles); drugs
(Corticosteroid, anti-TB); bacterial (typhoid), viral
(measles), overwhelming infections and stress.
However, occurrence of false negative tuberculin
skin test in tuberculous pleural effusion has been
explained by the confinement of appropriately
sensitized T-cells inside the pleural space and by the
presence of adherent suppressor cells in the
peripheral blood but not in the pleural fluid of
tuberculous patients34.

Since the initial proposal of Piras et al, many
studies have confirmed the utility of ADA for
diagnosis of tuberculous pleural effusion3s. In
this study, ADA activity measurements also
yielded good results in the diagnosis of TPE. The
cut off value utilized in this study 40U/L is similar
to that established in other settings where ADA has
been evaluated in the differential diagnosis of
TPE36. The ADA cut off value indicative of
tuberculosis is subject to debate, since the
literatures present a great variation of these values,
ranging from 30 to 50 U/L3L, highest cut off values
(70U/L) have been described by Banales et al34. It
is difficult to define a universal cut off value for
ADA activity. This test has to be validated for each
region and eventually for every service, where the
test is to be used3’.

In this study, a ROC curve, a graphic approach,
was employed which is preferable when there
are many possible cut off value. More

importantly, the use of a ROC curve in the
present study permits a meaningful comparison
of the sensitivity and specificity at different cut
off values between our study and other studies.

Based on the ROC curve, the ADA level in the
pleural fluid of tuberculous patients at 40U/L is
the most suitable cutoff, yielding a very high
sensitivity (94%) and specificity (88%). Almost
all research workers have shown the sensitivity
and specificity of elevated level of ADA in
TPE, ranges from 81 to 100% and 83 to 100%
respectivelyss.

In the present study, the mean ADA activity
level in patients of TPE was 70.82 =+ 22.54
U/L while in the group of non-tuberculous
patients it was 30.07 == 22.93 U/L ( P<<0.001).
Valdes et al studied 129 cases of pleural
effusion, out of which 81 (62.8%) were of
tuberculous etiology. The mean ADA level was
significantly greater (112U/L) in the
tuberculous than the non-tuberculous group32.

Tuberculous pleural effusion contains higher
level of ADA than do most other exudates but
elevated pleural fluid ADA levels occur in other
clinical entities like malignant diseases,
pneumonia, empyema, rheumatoid arthritis(RA)
and systemic lupus erythematosus3®. In this
study, five patients with non TPE had pleural
ADA= 40 U/L. Among them, two patients had
pleural effusion due to malignancy, one each with
pneumonia, RA and lymphoma. An ADA value of
150 U/L was detected in the patient with
lymphoma, a well known condition associated with
high concentrations of this enzyme in the pleural
fluid. This finding is consistent with the findings of
two different studies where they have found ADA
value of 117 U/L & 770 U/L in the patients of
lymphoma?0. This Increased activity is probably
due to malignant proliferation of undifferentiated T
lymphocytes4l.

Of the 62 patients with tuberculous pleural
effusion, four showed pleural ADA activities
below the threshold value. Therefore an ADA
measurement <40 U/L does not preclude the
possibility of tuberculosis. Two of the four
patients with false negative result are associated
with malignant condition, may be they had
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immunosuppression as evidenced by the
negative tuberculin test. In another case, the
patient had milliary tuberculosis on X-ray which
occurs due to haematogenous dissemination.
This may indicates an immunologic deficiency
and deserves further study. False negative cases
are frequently found in studies conducted for
the diagnosis of TPE by ADA activity . In
Spain, a study conducted by Villena et al
showed five false negative cases. They could
not confirm the reason but emphasized on the
relation to the HIV infection3’.

In this study, ADA showed 94% sensitivity and
88% specificity for the diagnosis of tuberculous
pleural effusion that are compatible with other
study results conducted by other research
workers previously. This study showed
likelihood ratio for positive reuslt was 7.66
which move much away from 1.0 that indicates
that more severe the disease, sensitivity of the
test will be more. The likelihood ratio for
negative results was 0.074, again for away from
1.0, indicates that in patient who were negative
for TPE has less chance to show positive results
of ADA values that made ADA measurement a
highly specific for TPE patients. So, the
obtained results was applicable with high
sensitibity and specificity for the TPE patients
in practice. Moreover, high post-test probability
of 91% means that the test result will determine
the treatment plan more accurately. With higher
ADA values (=40U/L), the diagnosis will be
more certain and treatment can be started. Post-
test probability for negative results is 10%
which indicates that a negative ADA value can
virtually exclude the diagnosis of TPE and anti-
TB can be deferred. This also strengthen the
rationality to introduce ADA measurement as
diagnostic tool in the management of pleural
effusion. The value obtained by this study is
sufficient enough to diagnose most of the cases
of TPE within a short period (1-2 days). More
over, it is least invasive, less costly, and
comparably accurate and can be an easily available
diagnostic procedure. Sample collection for ADA
assay is also easy and dose not necessitates any
special arrangement. Chance of laboratory related
errors is also less. Pleural fluid culture is also an

SK Bhoumik, MM Rahman, M lbrahim, MM Hiron et al

important diagnostic test but at least 6 weeks are
required to obtain results and creates a diagnostic
delay. Pleural tissue biopsy and histopathology is
an invasive, blind procedure and can be followed
by several complications to patients. Pleural fluid
AFB staining has low sensitivity because presence
of dead bacilli may cause false positive results and
requires high bacillary load of 10,000 /ml for
positive result. So, considering all, ADA assay in
pleural fluid can be considered as an important
investigation tool for the diagnosis of tubercular
pleural effusion.

In conclusion, this study has clearly shown that
ADA levels are significantly high in patients
with tubercular pleural effusion (68.7%37.0
U/L) compared to that (28.6+8.3 U/L) in non
tuberculous group. Sensitivity (94%) and
specificity (88%) of the test in tubercular
pleural effusions are very high, when cut off
value set at 40U/L. The result indicated that the
analysis of ADA levels in pleural effusion
constitute a very useful marker for the diagnosis
of TPE which, in addition, can be made quickly
in a non- invasive way. However, ADA levels
above the cut off level were found in 5(12.20%)
of non-tuberculous patients, one of them showed
very high level and ADA levels remain below
the cut off level in 4((6.5%) of tuberculous
patients. We may conclude that overall this is
very helpful test for the diagnosis of TPE.
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