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inhibition of TNFα had showed good results in RA 

treatment, there are still cases that did not show 

good response; thus there must be other cytokines 

involved that could be used as alternative targets 

for intervention.7 One of them is interleukin (IL)-

17, the cytokine produced by T cells. Interleukin-17 

has a pleiotropic effect on various cells including 

macrophage and fi broblast and could be a strong 

candidate for being the cytokine effector that 

contributes to pathogenic RA. In this study, we 

examine the correlation of serum IL-17 level with 

disease activity and Sharp score in RA patients.

METHODS

This is an analytical study using cross-sectional 

method. The study was performed at the Division 

of Rheumatology of the Department of Internal 

Medicine, University of Indonesia School of 

Medicine/Cipto Mangunkusumo General Hospital, 

Jakarta from January until February 2010. This 

study has passed the ethical clearance set by the 

ethical committee.

The subjects of this study were new and existing 

RA patients at rheumatology clinic at the Cipto 

Mangunkusumo General Hospital. The subjects 

were selected using consecutive sampling. The size 

of the sample was calculated using the correlation 

coeffi cient equation for single sample in which 

α = 5% and β = 10%, Zα = 1.96 and Zβ = 1.28. 

The correlation coeffi cient (r) of serum IL-17 level 

with disease activity and joint damage in hand 

radiography of RA patients were estimated at 0.5; 

so the result for the sample size was 37.7 (rounded 

up to 40).

The inclusion criteria were RA patients 

who fulfi lled the 1987 American College of 

Rheumatology criteria, older than 16 years during 

the onset of disease, and willing to participate 

in the study by signing informed consent. The 

exclusion criteria were presence of clinical signs 

of acute infection or other infl ammatory process. 

The patients underwent routine examinations 

(history taking, physical examination, laboratory 

tests according to the needs for data collection) 

and fi nally radiography of both hands. The data 

collected were processed using Statistical Package 

for the Social Sciences (SPSS) program.

Interleukin-17 is a cytokine present in the 

circulation of RA patients. IL-17 level was quantifi ed 

using enzyme-linked immunosorbent assay and 

ABSTRACT

Background:  Rheumatoid arthritis (RA) is a disease 

involving various types of cytokines. One of them is

interleukin-17 (IL-17), which is known to have a 

pleiotropic effect on various of cells and is thought to 

be a cytokine effector contributing to the pathogenic 

condition in RA.

Methods:  The study was conducted on 46 RA patients 

at rheumatology clinic at the Cipto Mangunkusumo 

General Hospital who were diagnosed based on the 

1987 American College of Rheumatology criteria. 

Sample selection was done using consecutive sampling. 

Tests on patients were conducted to collect data needed 

to obtain the scores for 28-joint Disease Activity Score 

(DAS28), global health visual analogue scale, swollen 

joint count, tender joint count, sedimentation rate, Sharp 

score (radiograph of both hands), and the IL-17 level. 

The correlation between IL-17 level and DAS28 was 

calculated using the Pearson’s correlation test while the 

correlation between IL-17 level and Sharp score was 

calculated using the Spearman’s test.

Results:  The majority of patients (87%) were women. 

The largest percentage was in the 51- to 60-year-old 

group (39.1%). Most patients (43.1%) had moderate 

disease activity. There were 27 patients (58.69%) with 

positive rheumatoid factor. The mean IL-17 level was 

17.28 pg/mL with a standard deviation of 11.43 pg/mL. 

There was no correlation of IL-17 level with disease 

activity (p = 0.446, r = 0.021) and Sharp score (p = 

0.304, r = 0.077) in subjects of this study.

Conclusion:  There was no signifi cant correlation of 

IL-17 with disease activity and joint damage.

Rheumatoid arthritis (RA) is a systemic autoimmune 

disorder characterized by polyarthrititis and chronic 

synovitis resulting in joint damage. Although the 

pathogenesis of RA is not yet fully understood, it 

has been proven that the mechanism involves T 

cells, B cells, macrophage, neutrophil, and synovial 

fi broblast.1–4 The various types of cytokines 

produced by those cells play an important role in the 

development of infl ammation, articular destruction, 

and other comorbid related to RA. Since the disease 

activity of RA patients is closely related to changes 

in levels of those cytokines, the management of 

RA today involves manipulation of the cytokine 

tissue.5–7

Tumor necrosis factor α (TNFα) is the main 

cytokine in the pathogenesis of RA. Although 
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measured in pg/mL. The reagent used was Quantikine Human 

IL-17 Immunoassay (R and D System Inc., Minneapolis, 

USA). The measurement scale is numeric.

Disease activity was measured using 28-joint Disease 

Activity Score (DAS28)8,9 with four variables: swollen joint 

count (SJC, total 28), tender joint count (TJC, total 28), 

sedimentation rate (SR), and global health assessment using 

visual analogue scale (VAS) with a scale ranging from 0 to 

100. The measurement scale is numeric.

Joint damage in hand radiograph was measured using 

Sharp score10,11 and obtained from the total score of joint 

space narrowing in 16 areas and bone erosion in 17 areas 

of the radiographic image of the right and left hands. Hand 

radiographs were taken in the anterior-posterior position using 

the device from Toshiba KXO-15E, DRYFIX 7000, Capsula 

FCR XLII. The measurement scale is numeric.

RESULTS

Characteristics of subjects

Of the 46 subjects involved in this study, 40 patients were 

women (87%) and 6 were men (13%). Their ethnic background 

and origins varied: Javanese 15 patients (32.6%), Sundanese 12 

(26.1%), Batak 7 patients (15.3%), Betawi 3 patients (6.6%), 

Minang 3 patients (6.6%), Lampung origin 2 (4.5%), and one 

patient of each of Dayak, Malay, and Aceh origin (2.2%).

Mean age of the subjects was 48.6 years old, mostly were 

in the 51- to 60-year-old age group. The distribution of the 

age group were as follows: 1 patient (2.2%) was in the 21- to 

30-year-old group, 8 patients (17.4%) in 31- to 40-year-old 

group, 15 patients (32.6%) in 41- to 50-year-old group, 18 

patients (39.1%) in 51- to 60-year-old group, and 4 patients 

(8.7%) in 61- to 70-year-old group. 

The outcome of the disease activity score based on 

DAS28 were as follows: 13 patients (28.3%) had high activity 

(DAS28 >5.1), 19 patients (41.3%) had moderate activity 

(3.2<DAS28≤5.1), 8 patients (17.4%) had low activity 

(2.6<DAS28≤3.2), and 6 patients (13%) had remission 

(DAS28 ≤2.6).

Twenty seven (58.69%) patients had positive rheumatoid 

factor while 19 patients (41.31%) had negative rheumatoid 

factor.

Other characteristic data obtained such as the tender and 

swollen joint counts, global health VAS score, DAS28 score, 

IL-17 level, and Sharp score are presented in table 1 while the 

distribution of serum IL-17 levels of the RA patients according 

to the disease activity are presented in table 2.

Table 1   Characteristics of subjects

Characteristics Mean (SD) Median (range)

Age, years 48.61  (9.23) 50  (29–67)

Tender joint count 05.41  (6.28) 03  (0–22)
Swollen joint count 02.54  (3.67) 00  (0–14)
Global health VAS 17.50  (17.76) 10  (0–70)
Sedimentation rate, mm/hr 58.50  (32.10) 52.5  (3–116)
DAS28 score 04.24  (1.37) 04.30  (1.74–7.46)
Joint space narrowing score 05.41  (6.22) 03  (0–21)
Bone erosion score 03.48  (4.71) 02  (0–18)
Sharp score 08.89  (9.87) 05  (0–34)
Interleukin-17 level, pg/mL 17.28  (11.43) 13.44  (8.11–73.23)

VAS, visual analog scale; DAS28, 28-joint Disease Activity Score.

Table 2   Distribution of serum interleukin-17 (IL-17) level of RA 

patients according to the disease activity

Disease activity N

IL-17 level, pg/mL

Mean (SD) Range

Remission 06 14.03  (4.33) 9.83–20.68
Active 40 17.77  (12.10) 8.11–73.23

Correlation between IL-17 level and disease activity

Serum IL-17 level tests were conducted on the 46 patients. 

The mean level obtained was 17.28 pg/mL with a standard 

deviation of 11.43 pg/mL. Normality test of the transformed 

IL-17 data and DAS28 showed a normal distribution; hence 

Pearson’s correlation test was used. Although IL-17 level was 

assumed to fl uctuate in the serum according to disease activity, 

the outcome of the Pearson’s test in this study showed that 

there was no signifi cant correlation between IL-17 level and 

disease activity measured with DAS28 (p = 0.446, r = 0.021). 

The scatter diagram of the correlation between IL-17 level and 

DAS28 is presented in fi gure 1.

Figure 1   Correlation between interleukin-17 (IL-17) level and 

28-joint Disease Activity Score (DAS28).

Correlation between IL-17 level and hand joint damage

Hand joint damage in this study was measured using Sharp 

score that consists of joint space narrowing and bone erosion 

score based on the radiographic examination.

Correlation between IL-17 level and joint space narrowing score

Normality test revealed that the variable data of joint space 

narrowing had an abnormal distribution; so nonparametric 

statistics was used for the bivariate analysis. The outcome 

of the Spearman’s test between IL-17 level and joint space 

narrowing in hand radiograph showed no signifi cant correlation 

(p = 0.406, r = 0.036). Figure 2 shows the scatter diagram of 

the correlation between IL-17 level and joint space narrowing 

score.
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Figure 2   Correlation between interleukin-17 (IL-17) level and joint 

space narrowing score.

Correlation between IL-17 level and bone erosion score

The normality test of the variable data of bone erosion showed 

an abnormal distribution; so nonparametric statistics was used 

for the bivariate analysis. The correlation between IL-17 level 

and bone erosion showed a trend in which the higher the IL-17 

level, the greater the erosion becomes. However, statistical test 

using Spearman’s test failed to show a signifi cant correlation 

(p = 0.181, r = 0.138). The scatter diagram of the correlation 

between IL-17 level and bone erosion score is shown in fi gure 3.

Figure 3   Correlation between interleukin-17 (IL-17) level and 

bone erosion score.

Correlation between IL-17 level and Sharp score

The Sharp score is the total value of the joint space narrowing 

and bone erosion in hand radiograph. The normality test 

of variable data of the Sharp score showed an abnormal 

distribution; so nonparametric statistics was used for the 

bivariate analysis. The outcome of the Spearman’s test 

between IL-17 level and Sharp score showed no signifi cant 

correlation (p = 0.304, r = 0.077). The scatter diagram showing 

the correlation between IL-17 level and the Sharp score is 

presented in fi gure 4.

Figure 4   Correlation between interleukin-17 (IL-17) level and 

Sharp score.

DISCUSSION

In recent years there are increasing numbers of RA cases 

found, which may likely be related to the increased awareness 

of this disease. In the general population, the prevalence of 

RA is higher in women and increases with age. Approximately 

0.12% of patients was in the age group of 16 to 44 years old 

and rises to 2.99% in the above 75-year-old age group.12 In this 

study we found more female patients (87%) than male patients 

with a ratio of 6.7 to 1. The subjects were from different ethnic 

groups of Indonesia but were not representative of the various 

ethnic groups spread across Indonesia. The ethnic factor is 

reported to infl uence the prognosis of RA. The subjects in 

this study were mostly in the 51- to 60-year-old age group; 

however, the tendency of RA prevalence in Indonesia is in the 

younger age group. The reason for this different fi nding is still 

not clear.

The mean serum IL-17 level of the subjects was 17.28 

pg/mL with a range of 8.11–73.23 pg/mL. It is higher than the 

level found in healthy individuals in other studies: 0.28–5.47 

pg/mL as reported by Ciprandi et al,13 0.0–13.4 pg/ml with a 

mean of 7.4 pg/mL by Arican et al,14 and a mean of 0.01±0.0 

pg/mL by Hussein et al.15 The IL-17 levels found in this study 

were also higher than those in psoriatic arthritis patients.14 

However, due to the lack of control group we cannot yet 

draw a conclusion whether IL-17 level in the subjects of our 

study was higher than healthy individuals in our population. 

Regarding this issue, we are planning to publish an extended 

report of this study with inclusion of a control group.

Table 3   Interleukin-17 levels (pg/mL) in healthy people, arthritis, 

and allergy

Healthy Arthritis Allergy
Ciprandi et al13 0.28–5.47 - 1.81–141.29
Arican et al14 0.0–13.4 8.3±3.8* -
Hussein et al15 0.01±0.0 0.2±0.1** -
This study - 8.11–73.23 -

*psoriatic arthritis; **rheumatoid arthritis.
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Based on the disease activity, only 6 patients (13%) had 

remission while most patients (41.3%) had moderate activity. 

The cause of low remission rate among patients in this study—

either suboptimal treatment or others—is still open for further 

studies.

Routine clinical follow-ups of RA patients should be 

performed by their personal doctors. Evaluation of disease 

activity score is important in the follow-ups, since the result 

will have an effect on the disease management. As one of the 

infl ammatory cytokines that played role in the pathogenesis of 

RA, fl uctuations of IL-17 concentration will infl uence disease 

activity. Shahrara et al16 reported an increased number of Th17 

cells found in the synovial fl uid and peripheral blood of RA 

patients. Hussein et al15 reported higher levels of serum IL-

17 in RA patients than those in healthy control subjects. In 

addition, Anderson et al2 reported high expression of IL-17 in 

the synovial tissue and circulation. Romagnani17 also explained 

the presence of high IL-17 level in the serum that plays a role 

in the process of recruitment, activation, and migration of 

neutrophils and stimulates production of IL-22, which greatly 

increases in chronic infl ammation. The involvement of the 

above cytokine will cause migration of infl ammatory cells and 

an increase in immune complex formation. These conditions 

will clearly result in an increase in disease activity.

We found no signifi cant correlation between serum IL-

17 level and disease activity (p = 0.446, r = 0.021) in this 

study. There are several possible explanation for this fi nding. 

First, IL-17 may not be the dominant cytokine in the subjects. 

Second, it has to act through certain mediator and thus has 

only indirect effect on the disease activity. Further studies 

using other methods are needed to determine the actual role 

of IL-17 and its relation to disease activity. The outcome in 

this study was similar to those of Yamada et al18 and Zrioual et 

al,19 who also found no signifi cant correlation between IL-17 

and DAS28.

It is clear from the distribution of IL-17 level according 

to disease activity that patients in remission or active state 

have higher mean levels than healthy people with a tendency 

that IL-17 levels are higher in active RA. Despite this fi nding, 

we found that the two groups showed no signifi cant difference 

(p = 0.29).

Hand joint damage in this study was evaluated using 

Sharp score, a radiographic examination to evaluate two 

conditions: joint space narrowing and bone erosion score. 

Narrowing of joint space (which occurs primarily as a result 

of the deterioration of the joint cartilage) and bone erosion are 

irreversible conditions, the process of which occurs during a 

certain period of time.

Cytokine synthesis is a cellular activity mediated by the 

messenger ribonucleic acid (mRNA), an unstable molecule 

that causes the cytokine synthesis to be a transient process. 

The involvement of cytokine in RA pathogenesis, mainly in 

synovitis, is characterized by the migration of infl ammatory 

and immune cells to the synovial tissue. Besides local effect, 

cytokine also causes systemic effect, especially in acute 

attacks, with severe infl ammation and constitutional symptoms 

of fever, weakness, fatigue, and muscle pain. Despite this, 

chronic infl ammatory process seems to be dominant in the 

joint space and tissue.20

Interleukin-17 will bind to the IL-17 receptor and is 

expressed in the epithelial cell, endothelial cell and fi broblast, 

then it will trigger transcription activation of nuclear factor-κB 

(NF-κB) and protein-38, which is a mitogen-activated protein 

kinase, and fi nally will stimulate secretion of IL-1, TNFα, IL-

6, IL-8 or prostaglandin E2; therefore, IL-17 has an important 

role in immune regulation and infl ammatory response, tissue 

homeostasis, and progression of autoimmune disease. In 

addition, IL-17 also has a synergic effect with TNFα and IL-1 

in inducing joint infl ammation and destruction of bone and 

joint cartilage.21,22

From the analysis of this study, we could not obtain 

enough evidence to show statistically signifi cant correlations 

of serum IL-17 level with joint space narrowing, bone erosion, 

and Sharp score. Correlation between IL-17 and hand joint 

damage could possibly be proven if the tests were conducted 

in serial. Moreover, the subjects were not in the acute phase. 

Local infl ammation in the form of synovitis was dominant in 

the subjects even when they were not in remission, which could 

possibly be caused by the indirect role of IL-17 in causing 

bone and cartilage destruction. In addition, Moran et al23 

reported that the joints of RA patients during an infl ammatory 

state also produces IL-17 locally, resulting in joint cartilage 

damage, especially with presence of other cytokines such as 

TNFα and oncostatin M.

CONCLUSIONS

The mean serum IL-17 level in RA patients in this study was 

17.28 pg/mL. A more defi nitive conclusion regarding IL-17 

level in our population may be achieved by the inclusion of 

a control group. The serum IL-17 levels in active RA patients 

were higher than those of patients in remission. The serum 

IL-17 level of RA patients in this study was not signifi cantly 

correlated with disease activity (DAS28) and hand joint damage 

(Sharp score). The actual role of IL-17 in the pathogenesis of 

RA is still to be proven in further studies. 

REFERENCES 
1. Miossec P, Korn T, Kuchroo VK. Interleukin-17 and type 17 helper T cells. 

N Eng J Med 2009;361:888–98.

2. Anderson AK, Li C, Brennan FM. Recent developments in the immunobi-

ology of rheumatoid arthritis. Arthritis Res Ther 2008;10:204–12.

3. Firestein GS. Etiology and pathogenesis of rheumatoid arthitis. Dalam: 

Firestein GS, Budd RC, Harris Jr ED, McInnes IB, Ruddy S, Sergent 

JS, editors. Kelley’s Textbook of rheumatology. 8th ed. Philadelphia: 

Saunders; 2009. p. 1035–86.

4. Fox DA. Etiology and pathogenesis of rheumatoid arthritis. In: Koopman 

WJ, Moreland LW, editors. Arthritis and allied conditions: a textbook of 

rheumatology, 15th ed. Philadelphia: Lippincott Williams & Wilkins; 2005. 

p. 1089–117.

5. Brennan FM, McInnes IB. Evidence that cytokines play a role in rheumatoid 

arthritis. J Clin Invest 2008;118:3537–45.

6. Haugeberg G, Ørstavik RE, Kvien TK. Effect of rheumatoid arthritis 

on bone. Curr Opin Rheumatol [serial online] 2003 [cited 2010 



Original Article

Indonesian Journal of Rheumatology 2010; Vol 0230

March];15(4):[9 screens]. Available from: URL:http://www.medscape.

com/viewarticle/457990.

7. Agarwal V, Malaviya AN. Cytokine network and its manipulation in 

rheumatoid arthritis. J Indian Rheumatol Assoc 2005;13:86–91.

8. DAS-Score [Online]. [cited 2010 March]; Available from: URL:http://

www.das-score.nl/index.html.

9. Matsui T, Kuga Y, Kaneko A, Nishino J, Eto Y, Chiba N, et al. DAS28 using 

c-reactive protein underestimate disease activity and overestimates 

EULAR response criteria compared using erythrocyte sedimentation rate 

in a large observational cohort of rheumatoid arthritis treated according 

to the disease activity score. Ann Rheum Dis 2007;66:1356–62.

10. Sharp JT. Radiologic assessment as an outcome measure in rheumatoid 

arthritis. Arthritis Rheum 1989;32(2):221–9.

11. Sokka T. Radiographic scoring in rheumatoid arthritis: a short introduction 

to the methods. Bull NYU Hosp Jt Dis 2008;66(2):166–8.

12. Silman AJ, Hochberg MC. Descriptive epidemiology of rheumatoid 

arthritis. Dalam: Hochberg MC, Silman AJ, Smolen JS, Weinblatt ME, 

Weisman MH, editors. Rheumatoid arthritis. Philadelphia: Mosby; 2009. 

p. 15–22.

13. Ciprandi G, Fenogllio D, De Amici M, Quaglini S, Negrini S, Filaci G. Serum 

IL-17 levels in patients with allergic rhinitis. J Allergy Clin Immunol 

2008;122(3):650–1.

14. Arican O, Arl M, Sasmz S, Ciragli P. Serum levels of TNF-, IFN-, IL-6, IL-

12, IL-17 and IL-18 in patients with active psoriasis and correlation with 

disease severity. Med of Infl ammation 2005;5:273–9.

15. Hussein MR, Fathi NA, El-Din AME, Hassan HI, Abdullah F, Al-Hakeem 

E, et al. Alteration of the CD4+, CD8+ T cell subsets, interleukins-1β, 

IL-10, IL-17, tumor necrosis factor-α and soluble intercellular adhesion 

molecule-1 in rheumatoid arthritis and osteoarthritis: preliminary 

observations. Pathol Oncol Res 2008;14:321–8.

16. Shahrara S, Huang QQ, Mandelin II AM, Pope RM. Th-17 cells in 

rheumatoid arthritis. Arthritis Res Ther 2008;10:R93–9.

17. Romagnani S. Human Th17 Cells. Arthritis Res Ther 2008;10:206–13.

18. Yamada H, Nakashima Y, Okazaki K, Mawatari T, Fukushi JI, Kaibara N, 

et al. Th1 but not Th17 cells predominate in the joints of patients with 

rheumatoid arthritis. Ann Rheum Dis 2008;67:1299–304.

19. Zrioual S, Toh ML, Tournadre A, Zhou Y, Cazalis MA, Pachot A, et al. Il-

17RA and IL-17RC are essential for IL-17A-induced ELR CXC chemokine 

expression in synoviocytes and are overexpressed in rheumatoid blood. 

J Immunol 2008;180:655–63.

20. Abbas AK, Lichtman AH, Pillai S. Cytokine. Dalam: Cellular and molecular 

immunology. 6th ed. Philadelphia: Saunders; 2007. p. 267–70.

21. Paradowska A, Maslinkis W, Grzybowska-Kowalczyk A, Lacki J. The 

function of interleukin-17 in the pathogenesis of rheumatoid arthritis. 

Arch Immunol Ther Exp 2007; 55:329–34.

22. Gaffen SL. The role of interleukin-17 in the pathogenesis of rheumatoid 

arthritis. Curr Rheumatol Rep 2009;11(5):365–70.

23. Moran EM, Mullan R, McCormick J, Connolly M, Sullivan O, Fitzgerald 

O, et al. Human rheumatoid arthritis tissue production of IL-17A drives 

matrix and cartilage degradation: synergy with tumor necrosis factor-

alpha, oncostatin M and response to biologic therapies. Arthritis Res 

Ther 2009;11:R113–24.


