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Abstract  
Introduction & Objectives: Rheumatoid arthritis (RA) is a prototypical inflammatory joint disease. The degree 

of inflammation is reflected in the extent of joint damage, which further has influence on the quality of life of 

patients with RA. Serum adenosine deaminase (ADA) has been previously proposed to predict disease activity in 

patients with RA. The aim of this study was to investigate the level of serum ADA, CRP & ALP in Rheumatoid 

arthritis patients and compare it with healthy subjects. 

Materials and Methods: Fifty four RA patients and fifty four age matched healthy controls between 35-65 years 

were included in the study. ADA &ALP activity and CRP levels in serum were measured in all the subjects and 

correlated. 

Results: Serum ADA level was found significantly higher among RA subjects with respect to controls 

(31.37±4.16 versus 11.19±1.802 U/L; P < 0.0001). Serum ALP levels were also increased in RA cases as 

compared to controls and were statistically significant (145.17±15.86 versus 83.19±17.55 U/L; P < 0.0001). 

Serum CRP levels were also increased among RA subjects when compared to controls (2.60±1.16 versus 

0.283±0.1161). 

Conclusion: ADA assay can be a reliable, sensitive and specific test. CRP is an important inflammatory marker 

for rapid diagnosis of rheumatoid arthritis. Increase in ALP in RA patients when compared to healthy controls 

suggests the role of serum ALP as a marker of disease activity in RA. However, larger and well controlled studies 

are needed to establish its role as inflammatory marker. 
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Introduction 

 
Rheumatoid arthritis (RA) is a systemic 

autoimmune disorder causing chronic 

inflammation and proliferation of the synovial 

tissues, destruction of articular cartilage and also 

affects many other sites that include the heart, 

blood vessels and skin.1 

In general population the prevalence of RA 

is believed to range from 0.5-1.0 %.2 RA is 

reported to affect almost 1% of adult population 

worldwide and approximately 0.75% of adult 

Indian population.3 In India alone there are some 

10 million people with RA.4 

Diagnosis of RA is done on the basis of 

clinical and radiological findings and presence of 

rheumatoid factor in serum. The characteristic 

feature of RA is non-specific inflammation of the 

peripheral joints with joint swelling, morning 

stiffness, destruction of articular tissues and joint 

deformities.5 The classification of RA is done by 

a score based algorithm system according to the 

2010 ACR-EULAR classification criteria for 

rheumatoid arthritis.6, 7 

Purine metabolism may be related to 

rheumatoid arthritis since several disturbances of 

purine metabolism have been found to be 

associated with immune disorders.8 Immune 

deregulation forms one of the pathogenic 

mechanisms of rheumatoid arthritis and hence, it 

is not surprising to find altered levels of purine 

enzymes in RA. Adenosine deaminase (ADA, 

adenosine amino hydrolase E.C. 3.5.4.4) is an 

important enzyme of purine metabolism 

catalysing the irreversible deamination of 

adenosine to form inosine9 and is considered as a 

marker of cell mediated immunity.4 Serum ADA 

was found to reflect monocyte / macrophage 

activity in inflammatory conditions such as RA 

and has also been suggested as a marker of 

inflammatory processes in RA.10 It is well-

known that continued disease activity results in 

joint damage, decreased physical activity or even 

irreversible disability.11 Hence, early diagnosis 

and intervention help in reducing the morbidity 

associated with RA. 

CRP an acute phase protein is synthesized 

by hepatocytes in response to pro inflammatory 
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cytokines in particular IL-6.4 It has been shown 

to be of great value as an inflammatory marker in 

RA and has been suggested to mediate part of the 

complement activation in RA.12 

In rheumatoid arthritis the promotion of 

disease activity induces more active bone 

resorption.13 Activated bone resorption is 

accompanied by concomitant bone formation and 

a rise in serum ALP.14 Serum ALP may also be 

induced by inflammatory markers such as 

Interleukin-1 because it correlates with acute 

phase response.15  

Therefore the present study was undertaken 

to estimate the serum ADA, a marker for cell 

mediated immunity and C-reactive protein a 

marker for inflammation and ALP in 

Shivamogga patients with RA. The objective 

was to assess the diagnostic potential of serum 

ADA activity for routine diagnosis of RA. 

 

Materials and Methods 

 
This study was conducted in Subbaiah 

Institute of Medical Sciences between January 

and July 2017. A total of fifty four patients 

diagnosed with Rheumatoid Arthritis without 

any medication and fifty four healthy controls 

aged between 35-65 years were included in the 

study. Informed consent was obtained from each 

subject. Ethical approval for the study was 

obtained from the Institutional research ethical 

committee. 

Inclusion criteria: All the patients included in 

this study fulfilled the criteria of American 

Rheumatism Association.16  

Presence of synovitis in at least one joint was 

considered. Patients with synovitis more than 6 

weeks duration ware included. Patients with 

elevated ESR, positive Rheumatoid factor & 

CRP were included in the study. 

Exclusion criteria: RA patients with 

Tuberculosis, Diabetes Mellitus, Cardiovascular 

diseases, HIV/AIDS and patients with other 

types of musculoskeletal disorders, osteoarthritis, 

osteoporosis, spinal disorders, severe limb 

trauma and gouty arthritis were excluded from 

the study. 

Sample Collection: Taking aseptic precautions, 

after an overnight fast of 10-12 hours, 5 ml of 

venous blood was collected in plain Vacutainer 

[BD Biosciences] from antecubital vein from 

each patient. Serum separated from clotted blood 

was analyzed immediately for ADA activity, 

CRP, RF and ALP at central laboratory of 

Subbaiah Institute of Medical Sciences. 

Serum ADA activity was measured using 

Adenosine deaminase assay kit (Erba Mannheim 

reagent kits obtained from Transasia Bio-

Medicals) based on enzymatic deamination of 

adenosine to inosine which is converted to 

hypoxanthine by purine nucleoside 

phosphorylase. Hypoxanthine is then converted 

to uric acid and H202 by xanthine oxidase. H202 

is further reacted with N-Ethyl-N-(2-hydroxy-3-

sulfopropyl)-3-methylaniline and 4- amino 

antipyrine in the presence of peroxidase to 

generate quinone dye which is monitered at 

546nm. One unit of ADA is defined as the 

amount of ADA that generates 1 μ mole of 

inosine from adenosine per min at 370 C. 

Analysis was done on Robonik Brietest Biochem 

Analyser.  

CRP & RF were estimated by Immuno 

turbidometric Assay on Turbodyne by using the 

kits supplied by Tulip diagnostics (P) Ltd, India.  

ALP was estimated by IFCC kinetic method 

by using Erba Mannheim reagent kits obtained 

from Transasia Bio-Medicals. Analysis was done 

on Erba Mannheim Chem -5 analyser.  

 

Statistical Analysis 
Data obtained from the investigations were 

analyzed and expressed as mean±SD. Statistical 

comparisons were performed by student ‘t’ test. 

 

Results 

 
In the present study, patients with 

rheumatoid arthritis and non –rheumatoid 

arthritis controls were in the age group of 35-65 

years. Among the 54 patients with RA, 14 

(25.9%) were males and 40 (74.1%) were 

females as shown in Table 1. The mean age of 

males and females in cases was 49.87 years and 

in controls was 48.31 years. 

 

Table 1: Gender distribution and mean age of Non rheumatoid arthritis controls and 

Rheumatoid arthritis patients 

Groups Males Females Mean age 

Non-rheumatoid arthritis controls 27 27 49.87 

Rheumatoid arthritis patients 14 40 48.31 

 

Table 2 and Fig. 1 shows the Mean ± SD of ADA & ALP levels in serum of RA patients and the 

controls. As compared to the controls, serum ADA & ALP levels were increased in cases and 

significant difference (p<0.001) was found between the two groups. 
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Table 2: serum ADA & ALP levels in Non rheumatoid arthritis controls and Rheumatoid 

arthritis patients 

Parameters NRA 

mean±SD 

RA 

mean±SD 

p-value 

ADA 11.19±1.802 31.37±4.168 P<0.01, HS 

ALP 83.19±17.550 145.17±15.868 P<0.01, HS 

 

 
Fig. 1: Mean serum ADA & ALP in RA & NRA 

 

Table 3 shows the Mean ± SD of CRP & RF levels in serum of RA patients and the controls. As 

compared to the controls, serum CRP & RF were increased in cases and significant difference 

(p<0.001) was found between the two groups. 

 

Table 3: serum RF, CRP levels in Non rheumatoid arthritis controls and Rheumatoid arthritis 

patients 

Parameters NRA 

mean±SD 

RA 

mean±SD 

p-value 

CRP 0.283±0.1161 2.606±1.1612 P<0.01, HS 

RF 11.94±2.521 35.74±5.944 P<0.01, HS 

 

Discussion 
 

RA is likely to affect women approximately 

two times more than men17 and 80% of people 

with RA develop signs and symptoms of the 

disease between 35 & 50 years of age.18 Our 

study also showed similar findings. 

Pathogenesis of RA is still not fully 

understood, there is evidence that CD4+ T cells 

play a central role in initiating, perpetuating and 

precipitating chronic inflammation in synovial 

tissue.19,20 Another role of activated CD4+T cells 

is stimulation of B cells to differentiate into 

plasma cells producing RF (Rheumatoid Factor) 

and other auto antibodies.21,22 ADA is one of the 

most essential immune enzymes. Its function 

gives a clear picture of the immune status of the 

body.22,23 A close correlation has been found 

between the severity of inflammation and local 

increase in both expression and activity of 

ADA.24 ADA plays a crucial role in lymphocyte 

proliferation and differentiation25 and shows its 

highest activity in T- lymphocytes.26 The high 

plasma ADA activity might be due to abnormal 

T- lymphocyte responses or proliferation.24 The 

increased serum level of ADA is indicator of 

stimulation of cellular immunity. For instance, 

this condition can be seen in lymphoblastic 

leukemia, acute hepatitis, human 

immunodeficiency (HIV) virus infection, 

infectious mononucleosis, tuberculosis, 

pneumonia and rheumatoid arthritis. Some have 

suggested that the major source of the prevalent 

form of ADA (ADA2) in serum is the monocyte 

/ macrophage cell system.27 The increase in 

serum ADA level in RA patients can be 

explained by immunity status changes. In this 

case, the ADA level reflects the 

monocyte/macrophage activity or turnover.4 

Many studies demonstrated the elevated serum 

level of ADA in RA patients.28-30 

A study by Sari et al reported that the serum 

total ADA activity is associated with RA and 

may provide a useful adjunct to assess 

inflammation besides traditional indices.29 

Similarly, Surekha Rani et al., also observed that 

measurement of ADA besides CRP levels helps 

in the better management RA patients.4 On the 

other hand, Haque SS and colleagues found 

significantly higher levels of ADA in RA 

patients compared to controls and a positive CRP 

test in a significant number of RA patients and 
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reported that measuring ADA activity helps in a 

better understanding of some of the 

pathophysiological aspects of the diseas.31  

Estimation of CRP has been suggested to be 

crucial for estimating short term changes in RA 

patients.32,33 Some studies have shown elevated 

CRP levels in patients with RA.34,35 This may be 

due to synthesis of CRP in liver triggered by pro 

inflammatory cytokines released from monocyte 

and macrophages. The pro inflammatory 

response leads to secretion of IL-1β and TNF α 

which further results in the release of 

Interleukin-6, a messenger cytokine which 

stimulates liver to secrete CRP.4 

Our study has also observed a significant 

rise in serum CRP & ADA levels in RA subjects 

as compared to controls which are in agreement 

with other studies. 

In this study, serum ALP was found to be 

raised in patients of rheumatoid arthritis when 

compared to the healthy controls. The finding of 

raised ALP in this study is similar to the work 

done by several authors.36-38 The increase in ALP 

in rheumatoid arthritis has been attributed to 

osteoblastic activity indicating an increased bone 

turnover. It is known that promotion of disease 

activity induces more active bone resorption. 

Activated bone resorption is accompanied by 

concomitant bone formation and rise in serum 

ALP.14 

Hepatic involvement in rheumatoid arthritis 

has been reported and liver is one of the organs 

affected by rheumatoid arthritis. The hepatic 

changes may be a response to chronic 

inflammatory disease. 

 

Conclusion 
 

There was a significant difference in the 

levels of ADA & ALP activity between the RA 

patients and healthy controls which may indicate 

its usefulness in diagnosing the disease. During 

inflammation of RA, ADA is released in 

extracellular location, resulting in the activation 

of Cell Mediated Immunity. The biochemical 

alterations in rheumatoid arthritis observed in 

this study reflect on the pathogenesis of RA. The 

understanding of pathophysiology of rheumatoid 

arthritis may help open new therapeutic 

approaches in the management of rheumatoid 

arthritis. Therefore we conclude that serum ALP 

and ADA can also be used as a marker of disease 

activity in rheumatoid Arthritis. 

 

Limitations of the study & Recommendations 

The sample size in our study is less. We 

have not estimated serum uric acid levels in RA 

patients. Interleukin-6 (IL-6) a pleiotropic 

cytokine which plays a pivotal role in the 

pathophysiology of RA was not estimated. 

Moreover, a large cross-sectional study needs to 

be done to conclude the fact. 
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