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ABSTRACT

Objective: To determine the significance of ADA activity in combination with differential cell count (WBC) and
other biochemical variables (Lactate dehydrogenase (LDH), Erythrocyte sedimentation rate (ESR), Proteins).

Study Design: descriptive cross-sectional study

Place and Duration of Study: This study was conducted at the Pathology department of Shalamar Teaching
Hospital, Lahore from March, 2017 till February, 2020.

Materials and Methods: A total of 352 samples from patients of all ages and both genders were included in which
either pleural, ascetic or other sterile body fluids (3cc each) were examined. ADA level of > 40 units/mL was
deemed suggestive of TB and measured by the spectrophotometric method.

Results: Among 352 patients, the mean age was 51.9+18, with equal male female ratio. ADA level > 40 units/mL
was noticed in 35.51% samples. Positive correlation of ADA with LDH (.472), ESR (.195) and WBC (.240).
Positive correlation of LDH with lymphocytes (.194) and Negative correlation with polymorph leucocytes (-.190).
Lymphocytic Neutrophil ratio was 0.19 with SD of 24.5.

Conclusion: Tuberculosis is the widespread infectious disease especially in low-income and under-developed
countries. In tuberculous pleuritis ADA level of > 40 U/mL in lymphocyte-predominant effusions makes the
identification of tubercle bacilli more credible. This method shows positive correlation of ADA with other
biochemical factors as well. This efficient test is easy to perform with rapid turnaround time for diagnosis of
tuberculosis.
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INTRODUCTION converting into active disease. In 2019, World Health

Organization estimated 10 million people including
Tuberculosis (TB) known as a global health challenge  children acquired the active disease and 1.4 million
(threat), accounting for the 10 leading causes of  died of it> 3. Pakistan is among the 8 countries with the
mortality in lower and lower-middle income countries?. highest burden of TB and among the top 5 who have
One out of four healthy individuals carry  the largest gap between the actual disease and the
Mycobacterium tuberculosis (MTB) in their body,  reported cases. Improved access to diagnosis and
and about 5-10% of carriers have a life time risk of treatment and intensified efforts to reduce under-

reporting are required to bring the disease under control
and meet 2025 and 2030 targets of “End TB Strategy”
and “Sustainable Development Goals™* 5.
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activity is high not only in the serum but also in the
other body fluids which may accumulate in patients
suffering from Tuberculous Effusions. Although,
qualitative Polymerase Chain Reaction (PCR) and
biopsy are used for definitive diagnosis of TB in these
situations but they are neither widely available nor
pocket friendly in Pakistan nor other developing
countries. One of the hindrances in controlling TB in
low socioeconomic countries is the absence of well-
timed and suitable diagnosis. Knowledge of ADA
activity is helpful for the early detection of tuberculosis
since the results are accessible within 24 hours and they
allow for the timely initiation of anti-tuberculous
medication to improve patient outcome®S. We
conducted this study to establish a correlation between
raised ADA levels in body fluids along with raised
Erythrocytes Sedimentation Rate (ESR) and a relative
or absolute peripheral and/or fluid lymphocytosis, and
subsequently revise our institutional guidelines for the
initiation of anti-TB therapy in such patients.

MATERIALS AND METHODS

It was a single center health care descriptive cross-
sectional study done in Shalamar Teaching Hospital,
Lahore. Approval for the study was taken from the
Institutional Review Board of hospital (SMDC/IRB/02-
11/067).

Inclusion Criteria: All age groups and both genders
Patients presenting with pleural, pericardial or ascitic
effusion in whom TB was suspected and ADA levels
were included.

Table No.1: Pearson correlation of ADA (N=352)

Exclusion Criteria: Repeated hospital visits during
study period to avoid duplication Patients already on
Anti-TB therapy and fluid positive for malignant cells.
The data was collected retrospectively from the
electronic medical records of patients. Three hundred
and fifty-two patients’ records between 1% March 2017
and 28" February 2020 were reviewed in which either
pleural, ascitic or other sterile body fluids were sent for
examination. All ages and both genders were included.
ADA level of > 40 units/mL was deemed suggestive of
TB. Pleural fluid ADA was assessed by the
spectrophotometric technique described by Giusti and
Galanti®.

Statistical Analysis of data was done by using SPSS
version 22. Quantitative variables i.e., percentages and
frequencies were used for categorical variables. Mean
and SD (standard deviation) were used for describing
continuous variables. Pearson correlation (2-tailed) was
used for describing correlation between ADA and other
variables. Statistically, P-value of <0.05 was regarded
to be significant.

RESULTS

Three hundred and fifty two (352) patients with male
female ratio of 1:1(176 male and 176 females) was
included, with Mean age of 51.9+18. (Minimum age
13-year and maximum age 94 years). The positive
correlation of ADA with other variables is given in
Table 1. Lymphocytic Neutrophil ratio was 0.19 with
SD of 24.5.

Correlation N=352 ADA LDH LYMPHOS POLYMORPHS ESR WBC
ADA 1 4727 .047 -.041 .195** .240%*
LDH 472%* 1 .194%** -.190** 287** .284**
LYMPHOS .047 .194** 1 -.983** .077 .335**
POLYMORPHS -.041 -.190** -.983** 1 -.064 -.326**
ESR .195** 287** .077 -.064 1 .062
WBC .240** .284** .335** -.326** .062 1
**correlation is significant at the 0.01 level (2-tailed)
Table No.2: Showing Biochemical parameters, ADA
levels and cell count oo |—
Pleural Tuberculous | Non- p- ‘
fluid tuberculous | value
parameter g e
ADA IU/L | 82.3£74.76 12.04+9.79 .003 ’ °
LDH U/L 1616.77 + 268+402.22 | .14 | @ °° . ’ .
4029 °a . °
Protein 5.86+7.08 3.51+11.83 0.00 a ‘
g/dL °
Cell count 2024 + 739.3 = 0.91 e .
cells/mL 3035.77 1793.48

Figure No.l: Coefficient of correlation between
ADA and LDH in tuberculous effusions (N=352)
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ADA shows positive correlation with LDH, ESR and
WBC; while LDH shows negative correlation only with
polymorphs but positive correlation with rest of the
variables. Lymphocytic Neutrophil ratio is 0.19 with
SD of 24.5.

Biochemical parameters (LDH U/L and protein g/dL),
ADA levels and cell count in pleural effusion of
tuberculous and non-tuberculous studied cases is
presented in Table 2.

Graphical correlation of ADA and LDH is given in
Figure 1.

DISCUSSION

Pleural fluid ADA level has to be interpreted with other
chemical and cytological parameters for early diagnosis
and management. The ADA assay is suitably quick,
cheap and non-invasive method for estimation of
tuberculous effusions. Currently, the disease burden is
still challenging due to delayed culture results and non-
affordability of molecular testing in most of the
settings® ’.

Two national studies by Rasheed et al, has indicated
40% and 68.74% frequency of tuberculous effusion
with high level of ADA 1 while studies from other
regions have given different frequencies'? 3. Our data
(35.51%) uniquely represents an urban population
residing in thickly populated low-income areas. Beukes
has documented ADA and LDH ratio to be of
diagnostic value for management of tuberculous
effusions®,

L/N ratio >.75 is a diagnostic criterion for tuberculous
effusion along with high ADA level. Jha et al; and
Joseph and Hemamalini have positive correlation of
ADA with LN ratio® *2. In our study, 35% cases had
L/N ratio >0.75 evaluation of patient with tuberculous
effusion. It was concluded that ADA when combined
with differential cell count remains a useful test in
diagnosis of TB similar to our study*®

Similarly, studies have shown fairly positive correlation
between ADA, LDH, absolute lymphocyte count, ESR
and WBCs; as seen in our study (p-value <.05).
Negative correlation was found between ADA and
polymorphs, which is also in concordance with other
studies* 15,

CONCLUSION

Tuberculosis is the widespread infectious disease
especially in low-income and under-developed
countries. ADA level of > 40 U/mL in lymphocyte-
predominant effusions makes the identification of
mycobacterium tuberculosis more credible. This test is
adopted as a quick low-cost tool with rapid turnaround
time for diagnosis of tuberculosis. ADA estimation is
recommended in all patients suspected of tuberculous
effusions with exudative lymphocyte predominance.
ADA estimation done in conjunction with TLC/DLC is

a reliable tool for the diagnosis and start of therapy in
suspected TB cases.

Limitations of the Study: ADA level estimation was
done along with LN ratio, LDH, and cell count.
Positives cases in our study were not confirmed by gold
standard, nucleic acid amplification testing (PCR) due
to financial constraints. In the absence molecular
testing, this proves to be cost effective rapid technique
for diagnosis and early treatment of Tuberculosis.
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