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AćĘęėĆĈę

Rheumatoid arthritis (RA) is a chronic disease that causes inϐlammatory syn-
ovitis. The treatment plan of RA includes reducing inϐlammation and improv-
ing the quality of life. Hence, understanding the role of Adenosine deami-
nase (ADA) and C-reactive protein helps for a better plan of treatment. The
present study was undertaken to determine the serum ADA activity and CRP
in RA patients and correlate with the severity of the progression of the dis-
ease. 25 patients diagnosed with RA as per 2010 ACR/EULAR criteria and
25 age and sex matched healthy controls were included in the study after
informed consent. Blood samples were collected from all the subjects after
an overnight fast, serum separated was analyzed immediately for Adenosine
deaminase (ADA) activity measured using colorimetric method of Guisti and
Galanti. Disease score, C-reactive protein, RA factor, ADA and ESR were sig-
niϐicantly higher in cases when compared with controls. Signiϐicant positive
correlation was present between the disease score and C-reactive protein, RA
factor among cases. A positive correlation was observed between the disease
score and ADA, but it was not statistically signiϐicant among cases.
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INTRODUCTION

Rheumatoid arthritis(RA) is a chronic disease that
causes inϐlammatory synovitis. It causes destruc-
tion of the articular cartilage and leads to erosions
of the bone (Fauci et al., 2008). The exact cause
for the RA is still not clear. However, it was con-
sidered an autoimmune disorder. About 1% of the
population were affected by the RA throughout the
worldwide. In India, about 0.75% was affected. The
diagnosis of RA is difϐicult as the symptoms are non-
speciϐic. However, the clinical and laboratory mea-
sures are helpful in diagnosis, treatment and prog-
nosis (Sari et al., 2003). There exist several biomark-
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ers to assess RA pathogenesis. This is very cru-
cial as a proper understanding of the disease helps
to plan the treatment plan adequately. Adenosine
deaminase (ADA) is one of the markers that assess
RA (Vinapamula, 2015). ADA is an enzyme that
involves in the metabolism of purine. It contributes
to the conversion of adenosine into inosine. It is
also considered a marker for cell mediated immu-
nity. It was reported that the ADA involves in the
regulation process of immune responses (Singh and
Mehra, 2010). There was an increase in the ADA
levels in the RA patients. C-reactive protein (CRP)
is a protein that synthesizes in the liver and is a
very important biomarker for inϐlammation. It con-
tributes for compliment activation in the process
of immunity (Giusti and Galanti, 1984). The treat-
ment planofRA includes reducing inϐlammation and
improving the quality of life. Hence, understanding
the role of ADA and C-reactive protein helps for a
better plan of treatment. Hence, the present study
was undertaken to determine the serum ADA activ-
ity and CRP in RA patients and correlate with the
severity of the progression of the disease.

MATERIALS ANDMETHODS

Study participants
25 patients diagnosed with RA as per 2010
ACR/EULAR criteria and 25 age and sex matched
healthy controls were included in the study after
informed consent. Patients with Tuberculosis and
liver disease are excluded from this study. This
study was conducted between November 2016 to
December 2017 in Government of Erode medical
college & Hospital after getting approval from our
institutional ethical committee.

Study design
Case-control study

Study setting
The present study was conducted at Government of
ErodeMedical College&Hospital, Tamil Nadu, India.

Methods
Blood samples were collected from all the subjects
after an overnight fast, serum separated was ana-
lyzed immediately for ADA activity measured using
colorimetric method of Guisti and Galanti. Anal-
yses were done on using Landwind 400 autoanal-
yser (Giusti and Galanti, 1984).

Ethical considerations
The study protocol was approved by the institu-
tional human ethics committee of Govt. Erode med-
ical college & Hospital, Tamil Nadu, India. Informed
consent was obtained from all the participants.

Statistical analysis
Data was analyzed using SPSS 20.0. The student t-
test was applied to observe the signiϐicance of the
difference. A probability value of less than 0.05
was considered signiϐicant. Pearson correlationwas
applied to observe the correlation between the vari-
ables.

RESULTS AND DISCUSSION

The mean age of the cases is 46.44±10 and con-
trols are 46.44±10. Table 1 presents the compar-
ison of clinical parameters among cases and con-
trols. Disease score was signiϐicantly higher in cases
when compared with controls (P<0.0001). Fasting
blood sugar was not signiϐicantly different between
the cases and controls. Urea levels were not sig-
niϐicantly different between the cases and controls.
Creatinine levels were not signiϐicantly different
between the cases and controls. C - reactive pro-
tein levels were signiϐicantly higher in cases when
compared with controls (P<0.0001). ESR was sig-
niϐicantly higher in cases when compared with con-
trols (P<0.0001). RA factor levels were signiϐi-
cantly higher in cases when comparedwith controls
(P<0.0001). Calcium levels were not signiϐicantly
different between the cases and controls. Phospho-
rous levels were not signiϐicantly different between
the cases and controls.

Uric acid levels were not signiϐicantly different
between the cases and controls. ADA levelswere sig-
niϐicantly higher in cases when compared with con-
trols (P<0.0001) (Table 1). Table 2 presents the cor-
relation between the variables among cases. There
was a positive correlation between the C-reactive
protein and the disease score (r= 0.9471). This was
statistically signiϐicant (P<0.00001). There was a
positive correlation between the ADA and the dis-
ease score (r= 1445). This was not statistically sig-
niϐicant. There was a positive correlation between
the RA factor and the disease score (r= 0.9559). This
was statistically signiϐicant (P<0.00001) (Table 2).

RA is a systemic inϐlammatory disorder that mainly
affects hands and feet. The exact etiology of the
disease is not clear, but it was thought that the
deregulation of the immune system leads to RA.
RA was considered as an autoimmune disorder
that mainly involves the joins and also involves
few organs (Nalesnik et al., 2011). Throughout the
world, nearly 1 percentage of people were affected
by the RA. It was reported that impaired regulation
of the immune system, especially linked with T and
B lymphocytes mechanisms, leads to the release of
cytokines in RA patients (Nalesnik et al., 2011). In
the diagnosis of RA, not only the joints and tendons
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Table 1: Comparison of clinical parameters among cases and controls
Parameter Cases (n=25) Controls (n=25) P value

Disease score 7.36±0.76 0.00±0.00 <0.0001***
Fasting blood sugar 89.4±26.71 85.64±10.90 0.5178
Urea 28.232±9.367 23.840±6.944 0.0657
Creatinine 0.876±0.2681 0.8528±0.2034 0.7318
C-reactive protein 3.5±1.86 0.404±0.170 <0.0001***
Erythrocyte sedimentation rate 27.32±10.36 17.04±5.19 <0.0001***
RA factor 121.32±61.84 21.32±7.22 <0.0001***
Calcium 9.272±0.943 9.46±0.636 0.4125
Phosphorous 3.828±0.772 3.3±0.459 0.0050
Uric acid 3.752±0.532 3.908±0.762 0.4054
ADA 15.144±3.734 9.908±2.076 <0.0001***

Data was expressed as mean and SD. ***P<0.001 is signiϐicant

Table 2: Correlation between the variables among cases
Parameter Mean± SD Disease score R value P value

C-Reactive Protein 3.5±1.86 0.9471 < .00001***
ADA 15.144±3.734 7.36±0.76 0.1445 0.490734
RA 121.32±61.84 0.9559 < .00001***

Data was expressed as mean and SD. ***P<0.001 is signiϐicant

swollen is an indicator of the progression, but also
the biomarkers. Biomarkers play a key role inmoni-
toring the progression of the disease (Nalesnik et al.,
2011; Goronzy et al., 2004). C-reactive protein, ADA
and erythrocyte sedimentation rate were reported
as the best indicators of RA (Matsui et al., 2007;
Hitoglou et al., 2001). ADA is an important enzyme
in the metabolism of purines. It is present in most
of the tissues as well as in the serum. The present
study was undertaken to determine the serum ADA
activity and CRP in RA patients and correlate with
the severity of the progression of the disease. C
- reactive protein levels were signiϐicantly higher
in cases when compared with controls (P<0.0001).
ESR was signiϐicantly higher in cases when com-
pared with controls (P<0.0001). ADA levels were
signiϐicantly higher in cases when compared with
controls (P<0.0001). To decrease the morbidity and
mortality in the patients with RA, it is essential to
diagnose it at the earliest and also to monitor the
progression of the disease (Zamani et al., 2012; van
Ede, 2002). Earlier studies reported that there will
be an increase in the ADA scores in patients with
RA (Cordero et al., 2001; Agarwal et al., 1991). When
the levels of ADA are increases, it is a clear indicator
of cell mediated immunity (Rani et al., 2006; Pallinti
et al., 2009).

It was reported that RA patients have higher levels
of CRP and ADA when compared with healthy indi-

viduals (Giusti and Galanti, 1984; Singh et al., 2013).
Another study reported that RApatients have higher
levels of biomarkers and they are positively cor-
related with the disease scores (Sari et al., 2003).
Surekha Rani et al. reported that ADA has a key role
in the diagnosis of RA (Rani et al., 2006). Interest-
ingly, another study reported that though ADA is an
important marker, it was not related to the disease
score (Haque et al., 2014; Samanta et al., 2011). In
the present study, there was a positive correlation
between the ADA and disease score; however, it was
not statistically signiϐicant. There was a signiϐicant
positive correlation between the c reactive protein
and disease score. Though, the ϐindings of the study
support the earlier studies. It recommends further
detailed and controlled studies to conϐirm the same.

CONCLUSION

The study results support the C- reactive protein
ADA as potential biomarkers to assess RA. Further
detailed translational research is recommended to
understand the molecular basis of the same.
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