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SUMMARY
Introduction: Serum adenosine deaminase (ADA)
levels are used to diagnose tuberculosis and to monitor the
condition of the patients during hospital treatment.
Purpose: The aim of the present study is to establish the diagnostic value of serum ADA in patients with inflammatory lung disease, including pulmonary tuberculosis.
Materials and methods: We measured ADA levels
in 66 patients with lung disease, of whom 33 were men and
33 were women, all aged 18 to 86 years. Among the patients studied, 12 were diagnosed with tuberculosis, 34
with bacterial pneumonia and 20 with pleural effusion.
Results: We found that the serum ADA levels in our
patients were higher than 18 U / l, which are the recommended upper limit in healthy people, according to the test
performed by our laboratory. ADA levels were also higher
than 21 U / l, the value we defined as the mean in healthy
individuals in our previous study.
Conclusion: Based on our study, we can say that serum ADA levels in the patients we have studied with lung
diseases, including pulmonary tuberculosis, have a high
diagnostic value.
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INTRODUCTION
Tuberculosis is one of the leading causes of death
and morbidity worldwide. According to WHO, in 2018, the
number of people globally suffering from tuberculosis is
over 10 million, 1.5 million of whom died, and 484 thousand have developed resistant forms of the disease.
Various diagnostic methods are used to diagnose tuberculosis - microbiological detection of Mycobacterium
tuberculosis and culture in Lowenstein-Jensen medium are
the ‘gold standards’. In the widely used Mantoux test after
72 hours, pass values above 15 mm are considered hyperergic. Isolating tuberculosis bacteria from sputum is the
main and most trustworthy method. However, its disadvantage is the need for a significant number of bacteria in the
test material. Another method used is the polymerase chain
reaction (PCR). It is expensive, requires qualified staff and
a lot of equipment. Many laboratories also use a relatively
new automated diagnostic test that can identify Mycobac-
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terium tuberculosis DNA and rifampicin resistance. There
are also screening methods for detecting acid-fast bacilli,
but their sensitivity is low. Therefore, there is a great demand recently for new microbiological, genetic, immunological and biomedical diagnostic methods for a rapid and
accurate diagnosis of tuberculosis. Advances in immunological research have led to the introduction of new, significantly more sensitive methods than.
Measurement of the adenosine deaminase (ADA) activity is a biomedical method. ADA is essential for the proliferation and differentiation of lymphoid cells, especially
T cells, and helps the maturation of monocytes to
macrophages. The activity of this enzyme is increased in
patients with tuberculosis. The level of ADA in sputum and
serum is used to diagnose tuberculosis and is observed during the treatment of tuberculosis [1, 2, 3]. Enzyme testing
is mainly used for pleural effusion, where microbiological
testing often gives a negative result. Pleural ADA values
above 20 U / l in combination with lymphocytic effusion
are considered a positive result. However, testing for pleural effusion is not always possible, so it would be useful to
take advantage of serum enzyme levels [4, 5, 6, 7].
Elevated ADA levels have been reported not only in
tuberculosis and tuberculosis pleural effusionbut also in
some other inflammatory lung diseases, pulmonary fibrosis and cancer as adenosine levels are increased in cell damage, cell stress and hypoxia [8].
PURPOSE
The aim of this study is to evaluate the diagnostic
value of serum ADA levels in patients with inflammatory
lung disease, including pulmonary tuberculosis.
PATIENTS AND METHODS
In our study, we examined patients from the University Hospital “DrGeorgiStranski” Pleven with lung disease,
who all have signed an informed consent during their admission. The studied patients were 66 aged 18 to 86 years,
of which 33 men and 33 women. The average age for men
is 54 years (18-86 years) and for women 49 years (22-77
years). Of the patients studied, 12 were diagnosed with tuberculosis, 34 had bacterial pneumonia, and 20 had pleural effusion in connection to other pulmonary diseases.
As a control group, we used the results of our previ-
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ous study, where we examined 160 healthy individuals
aged 18 to 84 years, of whom 64 were men and 96 were
women. Serum adenosine deaminase levels were determined
by a method based on the enzyme’s ability to catalyze the
deamination of adenosine to inosine and ammonia. The
catalytic concentration was determined spectrophotometrically by the NADH reduction rate measured at 340 nm.
RESULTS
As expected, we found out that the serum ADA values in the studied patients were not in the recommended
reference range for the method we used, namely below 18 U
/ l. The reference values of serum ADA that we developed in
our control group were higher than 18 U / l even in healthy
people, namely; for women, we found a reference range from

14.5 U / l to 25.7 U / l, and for men from 18.5 U / l to 27.5 U
/ l, as the average value for both sexes is very close - for
women 21.07 U / l, and for men 21.30U / l. [9]
In the present research, we found that the mean serum ADA levels in patients with tuberculosis were 28.14 U
/ l, in patients with pneumonia were 30.64 U / l, and in
patients with pleural effusion were 37.59 U / l. In all groups,
serum ADA levels were higher than 21 U / l, the value we
determined as the median for healthy people. (Fig. 1). We
found that the mean values of ADA in the serum of men
and women with tuberculosis and pneumonia are very similar, and this can be seen in Table 1. In patients with pleural effusion, however, the differences in the values of ADA
are greater, respectively in men 45,57 U / l, and in women
29,62 U / l.

Fig. 1. Meanserum ADA levels in patients with TB, Pneumonia and Pleural effusion

Tabl. 1. ADA serum levels according to sex and type of lung disease
Number

Women

33

Men

33

Sum

66

Age
_
x= 49
(22 – 77)
_
x= 54
(18 – 86)
18 - 86

TB –
ADA

Pneumonia –
ADA

Pleural effusion –
ADA

x = 28U/L

x =30.14U/L

x = 45.57U/L

x =28.25U/L
_
x= 28,14U/L

x = 31U/L
_
x= 30,64 U/l

x = 29.62U/L
_
x= 37,59 U/l

DISCUSSION
Serum ADA levels are the highest in the group of
patients with pleural effusion, where we can also find the
largest variations in values from 10 U / l to 116 U / l.In
addition, this group has the largest differences in values
between the two sexes. It is noteworthy that in patients
with pulmonary tuberculosis, the average value is not
much higher than our established upper reference limit in
women – 25,7 U/l and in men – 27,5 U/l. We found that
in men with tuberculosis, the average value for ADA is
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28, 25U/l and in women - 28 U/l. Different studies cite
different ADA cut-off values at which sensitivity,
specificity and positive prognostic value are very high.
Such differences may be due to the severity of tuberculosis, age, genetic differences, and differences in control
groups. Therefore, studies to determine normal ADA levels in different societies are very useful. [10, 11,12]. In
connection to this, an increased number of patients compared to that in our study would be more significant.

https://www.journal-imab-bg.org

J of IMAB. 2020 Oct-Dec;26(4)

CONCLUSION
According to our research, the level of ADA in serum has a high diagnostic value in patients with inflammatory lung disease and pulmonary tuberculosis. Above the
value of 21 U / L, the prognostic value of ADA is considered high.
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