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than non tuberculous diseased pleural (10.33+1.28), peritoneal
(10.11+0.53), pericardial (10.46+1.00) and CSF (10.07+0.88). The cut off value
suggested is 15 U/L which yelds the sensitivity and specificity of about 98% and
100 % respectively. The ratio of body fluid ADA to serum ADA in subjects with
tubercular cases is significantly higher than and non-tubercular disease patients. Conclusion:
Conventional markers of TB i.e. serum ADA levels are significantly higher in tuberculous
patients as compared with the healthy subjects and subjects with other disease. It is also
concluded from the study that the Body fluid (pleural fluid, pericardial fluid, peritoneal fluid
and CSF) ADA to serum ADA ratio is significantly higher in TB cases as compared to that
with non-tubercular cases. The cut-off value suggested for the parameters studied in the study

yields a high sensitivity and specificity for the diagnosis of tubercular infection.
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Ada Estimation In Body Fluids Of Tuberculosis Patients

TB continues to be a major cause of mortality and morbidity in developing countries.
Although lung is the most frequent organ to be involved, inflammation of serous membranes
is equally common. The definitive diagnosis is established when typical histological features
can be demonstrated or mycobacteria can be isolated from the body fluids or from sputum or
from gastric lavage. Various other methods, such as gel electrophoresis, radiometric assay and
polymerase chain reaction are also available. It is well documented that isolation of
mycobacteria and culture is difficult and time consuming (1) and other tests are complex and
technically more demanding, most of the times diagnosis is based on radiological features,
clinical features and positive tuberculin testing. Recently, attempts are on to find most simple
techniques which are reliable more feasible; less costly and giving quick results and are
largely comparable with standard techniques. In the present study, ADA (Adenosine

deaminase) estimation in blood and body fluids of tubercular patients are studied.

MATERIALS AND METHODS

The cases under study included pulmonary and other sites tuberculosis (Group A), non
tubercular disease cases (Group B). The entire two group in the study had sample size of 100
(n=100) and having Gaussian distribution in the selected population. Blood samples of the
controls /study group was collected for ADA estimation by venipuncture serum was used for
analysis of ADA. Body fluids like pleural, peritoneal, and pericardial and CSF fluids all were
collected in sterile tubes from patients wherever possible. ADA estimation was done using
Giusti and Galanti modified method(2) Level of significance was calculated by applying

student‘t’ test (2 tailed).

RESULTS
The data obtained is used for statistical analysis and is tabulated as follows -
Table No. 1: Showing serum ADA levels in Group Aand B

Group A (n=100) | Group B (n=100) | P Value
ADA (U/L) 19.32+2.15 10.55+0.90 <0.05

Table No. 2: Showing types of fluid and number of subjects in tubercular and

non-tubercular disease group

Type of Fluid Group A | Group B
Pleural fluid 53 53
Pericardial Fluid 21 21
Peritoneal Fluid 21 21
CSF Fluid 29 29
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Table No. 3: Comparison of ADA levels in body fluids of group B and C subjects

(mean£S.D.).

ADA (mg/dl) Group A (n=100) Group B (n=100) P Value
Pleural fluid 29.61+3.93 10.33+1.28 <0.05

Pericardial Fluid 28.53+1.02 10.11+£0.53 <0.05

Peritoneal Fluid 27.91+2.23 10.46+1.00 <0.05

CSF 28.40+1.86 10.07+0.88 <0.05

Table No. 4: Showing Comparison of Bacteria positive body Fluid ADA and with

bacteria negative body fluid ADA.

ADA levels in U/L

Bateria Ne gative

Bacteria Positive

Body Fluid Bacteria positive Bacteria negative | Pvalue
Pleural Fluid 34.75+1.08 29.61+0.90 <0.05
Pericardial Fluid 29.09+0.40 27.18+0.37 <0.05
Peritoneal Fluid 28.27+0.66 26.48+0.2 <0.05
CSF 29.31+0.39 27.50+0.36 <0.05
- MEAN
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Graph No. 1 Comparison of bacteria positive to bacteria negative pleural fluid ADA
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Graph No. 2 Comparison of bacteria positive to bacteria negative pericardial fluid ADA
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Graph No. 4 Comparison of bacteria positive to bacteria negative CSF ADA

Table No. 5: Showing comparison of ratio of body fluid ADA to serum ADA in subjects

with tubercular and non-tubercular diseases.

Group A | Group B | Pvalue
ADA PF/ADA SERUM 1.53+0.22 | 0.98+£0.13 | <0.05
ADA PCF/ADA SERUM | 1.52+0.19 | 0.98+0.08 | <0.05
ADAPET/ADA SERUM | 1.49+0.19 | 0.96+0.08 | <0.01
ADA CSF/ADA SERUM | 1.44+0.14 | 0.96+£0.03 | <0.01

Table No. 6: Cut-off points for various biochemical parameters for diagnosis of TB.

Parameter Cut-off level
Serum ADA >15.00 IU/L
PF ADA/Sr.ADA ratio >1.0
PCF ADA/Sr.ADA ratio >1.0
PET ADA/Sr.ADA ratio >1.0
CSF ADA/Sr.ADA ratio >1.0

[ WWW.W]pr.net

Vol 3, Issue 6, 2014.

834 ]




Aparna et al. World Journal of Pharmaceutical Research

Table No. 7: Showing sensitivity and specificity of the parameters studied for the

diagnosis of tubercular infection.

Parameter Sensitivity | Specificity
Serum ADA 98% 100%
PF ADA/sr. ADA 100% 96%
PCF ADA/sr. ADA 100% 100%
PET ADA/sr.ADA 100% 100%
CSF ADA/sr. ADA 100% 100%

DISCUSSION

A total 53 patients were analyzed for pleural fluid, 21 each for pericardial and peritoneal
fluids and 29 for CSF. The fluid findings were compared that with the corresponding
non-tuberculous cases. Pleural, pericardial, peritoneal fluid and CSF ADA (U/L) levels are
26.04+0.72, 20.25+1.02, 18.82+0.94, 11.90+0.11 which is significantly higher in group A
than and group B. In group A the pleural fluid ADA to serum ADA ratio in our study is
2.34+0.07 U/L, pericardial fluid ADA to serum ADA 1.81+0.09 U/L, peritoneal fluid ADA to
serum ADA 1.68+0.09 U/L, CSF ADA to serum ADA which significantly differs from that
compared to group B.

In the present study, it was found that, the sensitivity and specificity for serum ADA
concentration is 98% and 100% and for pleural fluid/serum ADA concentration 100% and
96% respectively. In addition, a cut-off point of 15.3 IU/L for pleural ADA test yielded as
sensitivity and specificity of 85.8% and 82.3% and at a cut-off point of 0.66 for pleural
fluid/serum ADA ratio yielded 83.3% and 83.2% respectively in their study which is
comparable to present study’s cut-off point of 15 IU/L which yeilded the sensitivity and
specificity of pleural ADA concentration for the diagnosis of exudates to be 98% and 100%
respectively and at cut-off point of 1.0 for pleural fluid/serum ADA concentration 100% and
96% respectively. Hence, the cut-off point established in this study yielded a better sensitivity
and specificity as compared to the other study. (3) The measurement of ADA activity in body
fluids has been reported to be useful in the diagnosis of tuberculous effusion. This test will be
of particular value in situations where it is not possible to do a pleural biopsy because of the
small extent of the effusion or when standard diagnostic procedures including pleural biopsy
have given negative results.The present study showed that, ADA activity is increased in the
body fluid of 89% of patients with tuberculous effusion with levels ranging from 20 to 30U/L.
Similar results have been reported by other workers. (4,5) but with some higher magnitude.

High ADA levels have been reported in patients with empyema and parapneumonic effusion.
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The ADA levels in malignant effusion are generally low. ADA is widely distributed in
lymphoid tissue, especially in the thymus, lymph nodes, spleen, and gastrointestinal tract. The
enzyme is found in a higher concentration in T-cells than in the B-lymphocytes. In TB and
other infections the activity of ADA is increased after activation of T cells by antigenic
stimulation. T-cells are found more abundantly in pleural fluid than in the peripheral blood of
patients with tuberculous effusion. (6,7) However, there no correlation was found between
ADA activity and the total number of T-cells and it is thought that ADA activity is related to
the stage of maturation of the T-cells. (8) It has been shown that ADA is required in the
maturation of the early T-cells (9) in the thymus as well as in the differentiation and
maturation of T cells and B-lymphocytes and monocytes (9, 10, 11) after antigenic
stimulation. The increased ADA activity is thought to be due to a local activation of
T-lymphocytes and monocytes. (12) The assay of ADA can be recommended as a useful
diagnostic test of tuberculous pleurisy. Unlike pleural biopsy, ADA is not affected by
sampling error e.g. when a non-involved area of the pleura is biopsied, and only a small
volume of pleural fluid (5 ml) is required to perform the assay, which can be done in most
clinical laboratories. The present results confirm the high sensitivity and specificity of ADA
test for early diagnosis of TB in cases of serous effusions. The selective enzyme increase in
tuberculous peritonitis strongly supports the concept that the study of ADA activity is of great
value for identifying the tuberculous etiology of ascites (13,14) ADA has been proposed to be
a useful surrogate marker for TB in pleural, pericardial and peritoneal fluids. Almost all
research workers have shown sensitivity and specificity of 90% to 100% for the value of
ADA in pleural fluid using different cut off levels. Gupta VK et al (1992) studied 53 cases of
pleural effusion out of which 36 were of tuberculous etiology. (15) The mean ADA level in
tuberculous was 50.75 U/L while in malignant and parapneumonic effusion it was 14.47 U/L
and 28.65U/L respectively. The sensitivity and specificity for diagnosing TB were 100% and
94.1% respectively. Burgess LJ (1995) showed ADA activity in tuberculous effusion was
higher than in any other diagnostic group. (16) At a level of 50 U/L the sensitivity and
specificity for the identification of TB was 90% and 89% respectively Strankinga WFM
(1987) et al investigated 10 patients with TB pleurisy and 76 patients with pleural effusions
of other etiology. The ADA activity in the tuberculous patients was significantly higher than
in the other groups while the exception of those with empyema. They also found that,
specificity 87% and sensitivity 100% of this test for TB are high when a reference limit of
more than 53 U/L is taken. Voight (2002) studied 41 cases with bacteriologically confirmed

TB and 41 cases with other causes. The mean ADA level for tubercular etiology was 99.8 U/L
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with sensitivity and specificity for diagnosis tubercular ascites was 95% and 98% respectively.
(18) Dwivedi et al (1990) studied 49 patients with ascites of which 19 were of tubercular

etiology with mean ADA level of 98.8 U/L. At an ADA level >33 U/L the sensitivity,

specificity, positive and negative predictive values were 100%, 96.6%, 95%and 100%

respectively.(19) A total 24 ascites cases were studied by Gupta et al (1992) of whom 7 were

due to tubercular etiology with an ADA level of >30 U/L and sensitivity and specificity of

100% and 94.1% respectively.(15) The sensitivity and specificity for tubercular ascites on the

basis of ADA level were 100% and 97% respectively as per the study of Bhargawa et al (1990)
studied pericardial fluid ADA level along with histopathology of pericardial biopsy and found

a cut off ADA level of 40 U/L in pericardial fluid which has sensitivity of 93% and specificity

of 97% in diagnosis of tubercular pericardial effusion.(20, ) Mathur et al (2005) found that

sensitivity and specificity of ADA level for diagnosis of tubercular pericardial effusion was

100% and 83.3%. (21)

The specificity of ADA for diagnosis of tubercular pericarditis was low and which was
attributed to number of cases of pericardial effusion. Rana et al (2004) found that mean ADA
levels in CSF were highest in TB meningitis patients as compared to pyogenic meningitis and
aseptic meningitis.(22) Ribera et al (1987) has also demonstrated similar findings in their
study of adult TB meningitis patients.(23) Baheti et al (2001) found that CSF - ADA level 6.5
IU/L as a cutoff value exhibited a sensitivity of 95.83%, specificity of 92.85% for the
diagnosis of tuberculous meningitis. (24) In addition to this, they also found the positive
predictive value of test is 95.83% with overall accuracy being 94.73%. Cut-off CSF - ADA
level of 6.5 IU/L may differentiate tuberculous from non-tuberculous meningitis. They
observed a statistically significant difference in the CSF - ADA levels of TBM and other
groups of meningitis and controls (p< 0.001). Though demonstration of AFB in CSF, CSF
culture, CSF cytochemistry, and CT scan are the various means to diagnose TBM, the CSF -
ADA estimation is a cost-effective and reliable means to establish a diagnosis of TBM.

CONCLUSION

Conventional markers of TB i.e. serum ADA levels are significantly higher in tuberculous
patients as compared with the healthy subjects and subjects with other disease. The body
fluids (pleural, pericardial, peritoneal, CSF) levels of serum ADA is higher in those with
tubercular fluid accumulation as compared to that with non-tubercular fluid accumulation. It

is also concluded from the study that the Body fluid (pleural fluid, pericardial fluid,
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peritoneal fluid and CSF ADA to serum ADA ratio is significantly higher in TB cases as

compared to that with non-tubercular cases. The cut-off value suggested for the parameters

studied in the study yields a high sensitivity and specificity for the diagnosis of tubercular

infection.
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