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ABSTRACT 

Joint illnesses such as rheumatoid arthritis (RA) and knee osteoarthritis (OA) are defined by the destruction of articular cartilage and 
changes of the underlying bone. Enhanced proteolysis of molecules bound to and exposed at the surface of collagen, such as cartilage 
oligomeric matrix protein (COMP) will make an imbalance in the turnover of matrix proteins. The objective of this investigation was to 
analyze the influence of drug treatment on COMP levels of treated RA and knee OA patients. The subjects were RA patients who 
visited the rheumatology clinic at one public hospital and knee OA patients who visited the Orthopedic clinics of a private hospital in 
Bandung, Indonesia. Prescribed drugs were collected utilizing interviews. COMP levels were measured by enzyme-linked 
immunosorbent assay. The COMP levels of RA patients, knee OA patients, and normal individuals were 873.16 ± 165.6, 911.43 ± 
227.34, and 927.26 ± 90.38 ng/mL, respectively. There was no significant difference in the COMP level (p = 0.47) among the groups. 
Mostly, RA patients were treated with single or combined disease-modified antirheumatic drugs, while most of the knee OA patients 

were treated with glucosamine and chondroitin. Drug treatment maintained the serum COMP levels of RA and knee OA patients. 
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Introduction   

Rheumatoid arthritis (RA) and osteoarthritis (OA) are joint 

diseases, which are indicated by articular cartilage damage and 

underlying bone alteration.[1] The turnover imbalance of matrix 

proteins leads to enhanced proteolysis of molecules bound to 

and exposed at the surface of collagen fibers, such as 

fibromodulin, decorin, and cartilage oligomeric matrix protein 

(COMP).[2-4] Early-stage diagnosis of cartilage degradation is 

important to minimize tissue rupture.[5]  

COMP is a non-collagen extracellular matrix protein, which is 

mainly found in cartilage, that maintains the integrity of 

collagen fibrils.[6] The extracellular matrix, such as collagens I, 

II, and IX, are involved in interactions with the C-terminal 

domain of COMP.[7, 8] The C-terminal domain also binds 

collagen and catalyzes collagen fibril assembly.[7] COMP is 

cleaved and released from the cartilage into the synovial fluid in 

RA and OA,[6, 9, 10] thereby COMP is used as a cartilage 

turnover marker.[11] The aim of this study was to analyze the 

effect of drug treatment on COMP levels of treated RA and 

knee OA patients. 
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Subjects and Methods 

Subjects 
This investigation was verified by the Health Research Ethics 

Committee of Dr. Hasan Sadikin Public Hospital Bandung, No. 

LB.04.01/A05/EC/075III/2016. All subjects were recruited 

after being briefed and signing informed consent. The serum of 

RA patients were collected from the Rheumatology Clinic of 

Dr. Hasan Sadikin Public Hospital Bandung,[12] and the serum of 

OA patients were collected from the Orthopedy Clinic of a 

private hospital in Bandung, West Java, Indonesia. All patients 

were interviewed for the prescribed drug and disease duration. 

 

Determination of serum COMP levels  
The Human COMP/TSP5 ELISA Pair Set (SEK10173) from 

Sino Biological Inc. (USA) was used to determine the serum 

COMP levels. A 96-well-plate was coated with a monoclonal 

antibody specific for COMP/TSP5 as a capture antibody, then 

reacted with the analyte, i.e. standards and samples. COMP in 

analytes was bonded with the immobilized antibody. All wells 

were rinsed, then a biotinylated rabbit anti-COMP polyclonal 

antibody was added to generate an antibody-antigen-antibody 

pattern. The solution of horseradish peroxidase (HRP)-

conjugated streptavidin, the substrate of tetramethylbenzidine, 

and sulfuric acid as a stop solution were loaded to produce a 

yellow color. Spectrophotometer at 450 nm was used to 

measure the absorbance levels, which indicated the COMP 

levels in serum. 

 

Statistical analysis  
R i386 3.2.0 software was used to analyze the correlation 

between disease duration and serum COMP levels in RA and 

OA patients. 

 

Results and Discussion 

Subject 

Patients who met the inclusion criteria were 30 patients for RA 
and 18 patients for OA. RA is an autoimmune disease started in 
early adulthood, whereas OA is a degenerative disease is 
suffered in late adulthood until the elderly (Table 1). Patients 
lacked the knowledge or awareness of arthritis symptoms. This 
was observed from the interviews, where it was found that the 
patient visited the doctor after they felt unable to move. Heavy 
activities for more than 30 minutes causes severe pain that is 
treated with analgesics, such as diclofenac sodium or 
paracetamol.  

Table 1: Anthropometric parameter comparison. 

 Parameter 

Group Age (years) 
Sex 

(M/F) 
 

Mean + SD Range 

RA patients 44 ± 11 20 – 64 4/26 
OA patients 61 ± 7 47 - 75 2/16 

Normal individuals 
41 ± 13 21 - 60 4/26 

 

 
Figure 1. Distribution of patients to disease duration. The 

disease duration range was very wide with various conditions. 

Health monitoring awareness due to joint pain was very low in 

patients under 50 years of age. This is because Indonesian 

people assume that RA and OA are elderly people’s diseases. 

Higher health monitoring awareness was observed in patients 

with higher education.[13] Disease duration was measured to 

determine the patient's condition. In RA patients, the shortest 

disease duration was 3 months and the longest was 204 months, 

whereas in OA patients, the shortest disease duration was 5 

months and the longest disease duration was 300 months (Fig. 

1). The disease duration range was very wide with various 

conditions. 

Table 2: Drug therapy of RA and OA patients 

Group Drug therapy 
Number 

of patients 

RA patient 

(n = 30) 

Methotrexate 18 

Methotrexate, chloroquine 4 

Methotrexate, sulfasalazine 2 

Methotrexate, chloroquine, sulfasalazine 2 

Cyclosporine 2 

Without DMARD 2 

OA patient 

(n =18) 

Glucosamine 

Glucosamine, calcium carbonate 

Glucosamine, chondroitine 

Glucosamine, calcium carbonate, 

chondroitine 

Eperisone hydrochloride 

Meloxicam 

Analgesic 

5 

1 

2 

3 

3 

2 

2 

 

RA patients receive combination therapies, i.e. disease-

modifying antirheumatic drugs (DMARDs), non-steroidal anti-

inflammatory drugs (NSAIDs), corticosteroid, and analgesic. 

RA patients (93.3%) received a combination of DMARDs with 
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folic acid, methylprednisolone, and calcium carbonate (Table 

2). Methotrexate is a folic acid antagonist, so it must be 

combined with folic acid to reduce its side effects.[14,15] 

Methylprednisolone is used to control pain and synovitis. The 

long-term effect of corticosteroids causes osteoporosis, so it 

must be combined with vitamin D and calcium carbonate to 

minimize bone loss.[16] 

86.7% of RA patients received methotrexate as DMARD 

because it was the first choice of DMARD to RA treatment. 

Methotrexate mechanism is an inhibitor of cytokine production 

and purine biosynthesis, and stimulator of adenosine release.[17] 

The interviews showed that methotrexate was used in RA 

patients with disease duration ranging from 9 to 204 months. A 

combination of two or three DMARDs was given to 26.7% of 

RA patients, due to its higher level of effectiveness than a single 

DMARD.[18] Cyclosporine was given to 6.7% of RA patients, 

because of the methotrexate side effects it causes, namely 

nausea and diarrhea. DMARD was not administered to the first 

attending RA patients (6.7%); they were instead given an 

analgesic and were provided with clinical testing to support the 

AR diagnosis. Analgesics, such as paracetamol, ibuprofen or 

diclofenac sodium, were given to 33.3% of RA patients to 

reduce pain due to joint inflammation. Glucosamine was also 

given to 6.7% of RA patients to build new cartilage structure. 

Sulfated glucosamine has many negative charges that would 

inhibit the function of inflammatory cells.[19] 

The knee OA patients received combined therapies, such as 

glucosamine, chondroitin, and calcium carbonate (Table 2). A 

single or a combination of glucosamine was given to 61.1% of 

knee OA patients, because of reduced cartilage. Knee OA 

patients required additional glucosamine to increase the 

formation of new cartilage.[19] Chondroitin sulfate was given to 

27.78% of knee OA patients because it stimulates proteoglycan 

production and prevents cartilage degradation.[20] The knee OA 

patients were also given calcium carbonate to prevent bone 

loss,[16] because of increased risk of bone loss and fracture.[21] 

Eperisone hydrochloride was used for disease with muscle 

stiffness and pain.[22] Meloxicam, a COX-2 preferential, was 

given as an anti-inflammatory and analgesic with fewer GI 

adverse effects.[23]  

 

Determination of serum COMP levels 
Cartilage oligomeric matrix protein (COMP) is a non-

collagenous biomarker that is currently under investigation.[24] 

The serum COMP levels showed an outlier, i.e. two for RA 

patients, one for knee OA patients, and four for normal 

individuals. Thus, they were excluded from calculations. The 

Shapiro-Wilk normality test showed normally distributed data 

for RA patients (W=0.947 and p=0.17), knee OA patients 

(W=0.966 and p=0.75), and normal individuals (W=0.962 

and p= 0.44) (Fig. 2). 

 
Figure 2. Distribution of serum COMP levels. The serum 

COMP levels of normal individuals were higher than RA and 

OA patients. 

The serum COMP levels of RA patients, knee OA patients, and 

normal individuals were 873.16 ± 165.6, 911.43 ± 227.34, 

and 927.26 ± 90.38 ng/mL, respectively. Statistical analysis 

showed no significant difference in serum COMP levels 

(p=0.46) among the groups. The serum COMP levels of RA 

and OA patients were lower than normal individuals due to 

patient adherence in taking prescribed drugs (Fig. 3), so that it 

maintains the life quality and stabilizes patients’ disease 

activity.[25] 

 
Figure 3. Distribution of serum COMP levels to disease 

duration. Disease duration did not affect serum COMP levels. 

Patient adherence in taking prescribed drugs supported the 

statistical analysis that showed no correlation between serum 

COMP levels and disease duration in RA patients (p=0.52, 

rho=0.20) and the knee OA patients (p=0.65, rho=0.25). It 

was suggested as a successful treatment because it can maintain 

serum COMP levels. It was evident that the disease duration 

did not affect serum COMP levels, as long as the patient 
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obediently consumes the prescribed drugs. Patient adherence 

was essential for controlling chronic diseases, such as RA and 

knee OA. The goal of proper and regular therapy is to maintain 

the quality of life and suppress disease activity.[26] All patients 

felt the pain if they did not take the drug immediately. This 

experience makes the patient adherent to take the prescribed 

drugs. These results were consistent with the previous studies 

in RA patients at Purwakarta District, West Java, Indonesia.[27] 

 

Conclusions 

Drug treatment maintains the serum COMP levels of RA and 

the knee OA patients. 
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