Biomedical Research 2012; 23 (1): 109-114

Evaluation of Serum adenosine deaminase activity ding the course of
pulmonary tuberculosis treatment

K. Srinivasa Rao*, H. Anand Kumar~, B. M.Rudresh™ , T.Srinivas , K. Harish Bhat".

*Department of Biochemistry, Navodaya Medical CgéeRaichur, India.
**Department of Microbiology, Navodaya Medical Gagje, Raichur, India.
**Department of Biochemistry, AIMS, B.G.Nagar, Bai, India.

Abstract

Tuberculosis is an ancient human scourge that comtiles to be an important public health
problem world wide. The risk of increasing spread btuberculosis and development of drug
resistance make early diagnosis a matter of utmosbncern. The significance of serum ADA
levels in the diagnosis of tuberculosis is known. divever there is hardly any study literature
that compares the serum ADA level during the treatrant of the disease. Te objective of the
study was to evaluate the effectiveness of Serum ADn prognosis of pulmonary tuberculo-
sis at different durations of the therapy in relaton with other diagnostic tests of pulmonary
tuberculosis. Serum ADA was measured along with otir diagnostic markers during the
course of treatment. The serum ADA values in the gty group was (mean + SD) 41.48 +
8.02 U/L and in controls (mean + SD) of 17.60 + SZ1U/L. After the 1° month of treatment
there was no significant changg>0.05) in serum ADA levels 39.60 + 0.79U/L,howevsig-
nificant difference was recorded after the second onth of treatment in serum ADA level
29.66 + 0.83U/L and similarly at sixth month of tratment 22.12 + 0.51U/L difference in se-
rum ADA was significantly high. The difference in €rum ADA levels between the first
month and second month & first month and sixth monh were statistically significant.
(p<0.001,p<0.001 respectively). The measurement of serum AD2buld be of significant help
to evaluate the response to the therapy, particuldy during second and sixth month. This
may have an association with lymphocytic activation
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Introduction examine the level of serum ADA in patients undengoi
anti tubercular treatment at different intervals.

India is the highest TB burden country accountimgane

fifth of the global incidence (Global annual inade es- Objectives:

timate is 9.4 million cases out of which it is ested that To know the effectiveness of serum ADA in the progja
1.98 million cases are from India) [1]. India iIFtAh  of pulmonary tuberculosis at different durationstlodér-
among 22 High Burden Countries in terms of TB inci-apy in relation with Known prognostic markers ofrpa-
dence rate. [2] In diagnosis of tuberculosis, nb@e nary tuberculosis.

logic, genetic, immunologic and biochemical methads

used [3]. The measurement of adenosine deaminapgaterial and Methods:

(ADA) activity is one of the biochemical methodsDA

is an enzyme that converts adenosine to inosireedan  The Prospective study was carried out in Navodagdim
oxyadenosine to deoxyinosine in the pathway ofrguri cal college hospital & research centre, Raichuwbeh
catabolism, and by this way catalyses irreversi@ami-  April 2009 & July 2010.

nation [4]. ADA acts in proliferation and differéation

of lymphocyte and especially T lymphocyte [S].Howev | ocus of the study:

there is no study literature that compares thensekDA  The study was conducted in the department of Bimise
level with tuberculosis categories or investigdtesrela-  try NMC, Raichur and Biochemistry section, Micrdbio
tion of the serum ADA levels with response to anti-ogy & Pathology sections of central clinical laltorg of
tuberculosis therapy. Therefore, this study wasediro
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Navodaya Medical College Hospital and Researchr€ent measured in a semi automated cell counter ABX Micro

Raichur, Karnataka. 60.

Study Group ADA estimation was done by standard colorimetric
A total of 44 clinically and laboratory diagnosedlmpo- method as described by Guisti G Galanti enzymatic
nary tuberculosis patients, who have consentearticp analyses [10,11]. Adenosine deaminase activity de&s
pate in the study during treatment were selectbd. T termined in serum by using ADA MTB diagnostic kit
study and data collection were carried out withape from Microxpress a division of Tulip diagnostics) (Rd.
proval from institutional ethical committee anddmnhed

consent were taken from all the study subjectstf Statistical Analysis

cases 32 were males (72.72%) and 12 were female The results were expressed as mean +SEM (Standard e

(27.27%) cases, the mean age group was 42.96 9.15.2 ror of mean) taking 95% CI. Analysis of variance
(ANOVA) followed by Bonferroni Multiple Comparison

Control Group Test was used for statistical evaluation. P valess than

A total of fifteen normal healthy individuals (paradiial 0.05 were considered as significance gnck0.01 as

and medical staff of Navodaya medical college) dged highly significant. Correlation matrix between naiig

tween 20 years - 50 years [11 Males (73.3%) and-4 fdistributed indices was determined using the Peacso-

males (26.66%)] were selected as controls afteinget relation coefficient.

their consent for participation.

Results
Inclusion and exclusion criteria followed in the pesent
study are as follows: Control Group

In this group the serum ADA activity level rangedr
Inclusion criteria for pulmonary TB 12.43 to 22.73 U/L with a mean value (mean + SD) of

Cases diagnosed as a “new case” of tuberculosiseBs- 17.60 +5.17 U/L
ing at least two positive sputum smear test pasiiv
Acid Fast Bacilli; Radiographic abnormalities catent Study Group

with pulmonary tuberculosis. The serum ADA values in study group before treatmen
Only those freshly diagnosed pulmonary tuberculosis  ranged between 33.46 U/L and 49.50 U/L with the mea
cases, who were willing to participate during eet + SEM serum ADA activity of 40.22 + 0.79 U/L. After
were included in the study group. first month of treatment values are 39.60+ 0.79 @l

lowed by second and sixth month with a mean of
Exclusion criteria for pulmonary TB 29.66+0.83 U/L and 22.12+0.51 U/L respectively as
Patients with extra pulmonary TB and /or patieptguir- shown in table-1.

ing surgical intervention,

Chronic pulmonary TB (receiving at least two cosreé  After 1% month of treatment there was no significant

anti-TB treatment for more than six months), anajpelr (p>0.05) change in serum ADA 39.60+0.79U/L levels.

outs were excluded from the study group. However highly significant difference of 29.66 +88.
(p<0.001) was recorded after the second month of-trea

All selected cases under study group were analjged ment. Similarly at sixth month of treatment diffece in
complete blood count, ESR, serum ADA and CRP anderum ADA (22.12 + 0.51) was significantly high

control group were analyzed for serum ADA levelBa-  (p<0.001). The difference in serum ADA levels between
tients were treated with standard anti tubercultrgiat-  the first month and second month & first month andh
ment as per RNTCP (DOT) regimen under the supervinonth were statically significantg<0.001,p<0.001 re-

sion of I/C of pulmonary medicine dept. NMCH&RC. spectively) as shown in Figure-1.

Venous blood was drawn aseptically and collecteivim  C-reactive protein values before treatment havensho
sterile containers, one anticoagulated containgr @m  decrease from 74.14 + 3.86 to 48.40+ 2.99 aftest fir
other plane container. The anticoagulated bloodwsasl month, 21.24 + 1.55 after second month and 6.3%9 0.
for total leukocyte count, lymphocyte count and ESRmg/l after sixth month. Similarly ESR values habewn
Serum sample was collected from plane blood ater ¢ significant decrease from 73.16x 1.97 before treatno
trifugation and used for ADA and CRP estimationRES 54.50+1.97 after first month, 36.55 +1.65 after cset
by Westergren's method [6Quantitative determination month and 14.38 + 0.64 mm/hr after sixth month.

of C-Reactive Protein (CRAY,8,9] by Turbidometric

Immunoassay using ERBA Chem. 5 Plus semi auto anghere was a significant decrease in erythrocyténsau
lyzer. Leukocyte total count and differential cowmgre tation rates and C-reactive protein values aftertfand
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6" month of treatment corresponding with the serumsecond month and 1719.7+ 43.81 after sixth month of

ADA levels as shown in Figure 2. treatment. A positive correlation and trend betwsemm
ADA and lymphocyte count was found aftef, 2 & 6™

Lymphocyte count showed 1331 + 50.49 before treatmonth of treatment as depicted in Figure -3,4&5.

ment, 1625.5+ 48.65 after first month, 1389.7+ 4afffér

Table 1 Serum ADA and CRP levels, ESR & peripheral bleattdcyte and lymphocyte counts at before treataraht
at one, two and six months after treatment (Me&EM)

B.T. 1M 2M 6M P-value
s-ADA U/L 40.22 £0.79 39.60 £ 0.79* 29.66 + 0.83 22.12 510* P<0.0001
ESR mm/hr 73.16 £ 1.97* 5450 £ 1.97** 36.55 +1.65 14.364** P<0.0001
CRP Mg/L 74.14 + 3.86** 48.40 + 2.99** 21.24 +£1.55 6.32 HO** P<0.0001
Leukocyte count mm 9322.2 + 230.62 9116.6 + 238.83* 8168.4 £ 245.77 87(9 + 239.29**  P<0.0001
Lymphocyte count 1331 + 50.49** 1625.5 +48.65** 1389.7 + 44.37 1712 43.81 P<0.0001

* p<0.05, **p<0.01, Bonferroni Multiple Comparisorigest, If the value of t is greater than 2.419 tthenP value is
less than 0.05.
SEM: Standard error of mean

P <0.001

P >0.05 P<0.001

s-ADA(U/L)  40.22 L 0.79 39.60 + 0.7| ‘ 29.66 +0.83 £2.12 +0.51
(Before treatment)First month) (Second month) (Blixtonth)

Figure-1 The Course of serum ADA levels
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Figure 3. Correlation between s-ADA U/L and Lympho-
cyte count after®l month
Figure 2. Trends of Serum ADA, ESR and CRP during Pearson correlation of s-ADA U/L and Lymphocytertou
the treatment of Pulmonary tuberculosis =0.895 P-Value =0.000
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Y (A A in pulmonary tube_rcuIOS|s cases compared to nogrtub
at 2 month of treatment losis pulmonary diseases. [11]

451

The highest level of serum adenosine deaminasein p
tients with pulmonary tuberculosis corresponds he t
severity of the disease, high bacterial isolattbie, extent
of destructive and infiltrative changes in lungstis, and
endotoxemia. This indicates that ADA measuremenhis
additional criterion for assessing the health statupul-
monary tuberculosis patients and the magnitude eaf d
structive processes. Moreover, the measurementf is o
2 , , , , , prognostic value as it provides an objective assestof
1000 1200 1400 1600 1800 2000 . )
Lymphocyte count the course of an acute progressive process andffihe
ciency of chemotherapy used [12].

40+
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Figure 4. Correlation between s-ADA U/L and Lympho- .
cy?e count after™ month ymp A study by Zafer Kartaloglu et al [13] showed aghti

Pearson correlation of s-ADA U/L and Lymphocytertou elevation Of. serum ADA.'” the flrst_month, but ie-d
= 0.832 P-Value = 0.000 creased during treatment in parallel with the eifeness.
A study by Meftun Unsal et al [14] revealed gradde}
crease in serum ADA from 30.1+ 11.7U/L to 24.8 615
Correlation between S-ADA/L and Lymphocyte count after first month of treatment & after second mo2#0 +
ey 10.6 in limited lesion cases. And in extended lesiases
before treatment ADA values was 31.3 + 18.3, famst
second month values were 27.5 + 13.0 and 27.1 2 12.
U/L respectively.
Suzuki K et al [15] reported that the serum acutase
reactants decreased to normal levels within thoeve
weeks after negative results for tubercle bacikirevob-
tained in the sputum cultures. In addition, henugjiglal
abnormalities were observed in patients, such anomo
' ' ' ' ' ' ' cytic normochromic anemia, leukopenia, neutropesia,

1200 1400 1690 oo Jfffe count " 2200 2400 lymphcytopenia. These abnormalities reverted tanabr
with antituberculosis treatment [16]. Studies omho-
cyte subgroups reported that especially CD4+ Tscell

Figure5. Correlation between s-ADA U/L and Lympho- showed an increase after the beginning of treatfight

27.54

-
5 25.09

=)

b 22.51

20.04

cyte count after%_ month 18]. Callazos et al [19] was observed that a deeréa
Pearson correlation of s-ADA U/L and Lymphocytertou hoth the leukocyte and the lymphocyte counts peleall
= 0.856 P-Value = 0.000 the decrease in s-ADA levels after the first moofh

treatment. In our study the lymphocyte count amDg\
levels showed a parallel course for two monthseihe
Discussion second month the lymphocyte count increased, wdile
ADA levels continued to decrease. The levels of3AA
The values of serum adenosine deaminase were isignishowed no significant change (p>0.05) in the finsinth
cantly higher in the study group than in the cdrgroup.  of the treatment and decreased after the secondhmon
After the first month of treatment of pulmonary émbu-  Perhaps this pattern is related to lymphocyticvatitin
losis, there was no significant change@.05) in serum and/or a complex cytokine network regulating thendy
ADA when compared to initial reading, but after 8ex- phocytes. It is known that the course of the ADxeleis
ond month & sixth month of treatment there wasg si associated not only with lymphocytes, but also some
nificant decrease in the serum ADA values (p< 0.05)chemical mediators secreted by these cells [21¢. dib-
However serum CRP and ESR values also decreased igmse is under control after the second month, lety/n-
mediately after the first month of treatment (Fixd). phocytes and cytokines normalize. Although lymphtiecy
In our previous work on serum ADA activity in pulmo numbers increased at the sixth month, s-ADA ledels
nary tuberculosis patients, we found that serum A8  creased. It could be thought that the patients Wwad
elevated in 88% of study group compared to controlymphopenia in the beginning showed increase in-lym
group followed by chest x-ray (76%) and sputum AFBphocyte count after the treatment and influences th
(63%). And also significantly high serum ADA wasted change in s-ADA level. The lymphocyte counts and se
rum ADA levels demonstrated a parallel course ia th
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first two months and then they had different couseP  13.
& ESR reduced quickly after first month of treatrnen
The levels of serum ADA showed decrease after first
month of treatment. This decrease in s-ADA afterftist
month might reflect the normalization of the alteigm-
phocyte turnover induced by tuberculosis. Thereford4:
measurement of serum ADA could be of significariphe

to evaluate the response to therapy, particularlthose
patients with increased value of the enzyme.

15.
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