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Öz
Amaç: Bu çalışmada; romatoid artrit (RA) ve osteoporoz (OP) hastalarında interlökin (IL)-17 düzeylerinin sağlıklı kontrollere göre karşılaştırılması 
ve RA da hastalık aktivitesi, fonksiyonel durum ve OP varlığının IL-17 ile arasındaki ilişkisinin belirlenmesi amaçlanmıştır.
Gereç ve Yöntem: Seksen beş hasta 4 grupta sınıflandırıldı. Grup 1: RA + OP (n=21), grup 2: RA (n=22), grup 3: 20 sağlıklı gönüllü, grup 4: 
OP (n=22). Demografik veriler, kemik dansitometresi değerleri, serum 25-hidroksi vitamin D ve IL-17 düzeyleri kaydedildi. Hastaların hastalık 
süreleri, ilaçları, ağrı düzeyleri ve hastalık aktiviteleri de kaydedildi ve hastalık aktiviteleri sağlık değerlendirme anketi ile değerlendirildi.
Bulgular: RA olan ve olmayan hastaların IL-17 düzeyleri arasında fark saptanmadı (p>0,05). Benzer şekilde, hastalık aktivitesi ile IL-17 düzeyleri 
arasında bir ilişki saptamadık. Bununla birlikte, OP’si olmayan hastalarla karşılaştırıldığında, OP’li RA hastalarının IL-17 düzeyleri anlamlı olarak 
yüksek bulundu. OP’li RA hastalarında romatoid faktör ve IL-17 düzeyleri daha yüksekti. IL-17 ve lumbar T skoru ile femoral kemik mineral 
yoğunluğu arasında anlamlı, negatif korelasyon saptanırken, RA hastalarında diğer değişkenler arasında korelasyon saptanmadı.
Sonuç: RA ve OP’de IL-17 seviyeleri yüksektir. RA’da IL-17 ile hastalık aktivitesi ve fonksiyonel durum arasında ilişki saptanmaz iken, OP’si olan 
RA’lı hastalarda IL-17 düzeyleri yüksektir.
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Objective: In this study; it is aimed to compare interleukin-17 (IL-17) levels in rheumatoid arthritis (RA) and osteoporosis (OP) patients 
compared to healthy controls, and to determine the relationship between IL-17 and disease activity, functional status and presence of OP 
in RA.
Materials and Methods: Eighty five patients were classified in four groups. Group 1: RA + OP (n=21), group 2: RA (n=22), group 3: 20 
healthy volunteers, and group 4: OP (n=22). Demographical data, bone densitometry values, serum 25-hydroxy vitamin D and IL-17 levels 
were recorded. The disease duration, medications, pain levels of the patients and the disease activities were noted, and the disease activities 
of patients were evaluated by the health assessment questionnaire.
Results: No difference was detected between IL-17 levels of patients with and without RA (p>0.05). Likewise, we could not establish a 
relationship between disease activity and IL-17 levels. However, IL-17 levels of RA patients with OP were significantly higher when compared 
with patients without OP. Rheumatoid factor and IL-17 levels were higher for RA patients with OP. While a significant, negative correlation 
was established between IL-17 and lumbar T-score with femoral bone mineral density, no correlation was detected between other variables 
in RA patients.
Conclusion: IL-17 levels are elevated in RA and OP. While there is no relationship between IL-17 and disease activity and functional status in 
RA; IL-17 levels are high in RA patients with OP.
Keywords: Interleukin-17, rheumatoid arthritis, osteoporosis

 Abstract

https://orcid.org/0000-0003-1934-4578
https://orcid.org/0000-0001-8201-7460
https://orcid.org/0000-0003-3766-1059
https://orcid.org/0000-0001-8287-2264
https://orcid.org/0000-0003-3187-2322
https://orcid.org/0000-0002-8291-1515


 

Akdeniz et al. 
Interleukin-17 and Osteoporosis

Turk J Osteoporos
2018;24:46-52 47

Introduction

Rheumatoid arthritis (RA) is a chronic immune-mediated 

inflammatory disease, characterised by marginal bone erosion 

and cartilage destruction of unknown aetiology due to synovial 

inflammation (1). The deformation on remodelled bones in RA 

causes not only bone erosion, but also development of systemic 

osteoporosis (OP). OP is one of the most common comorbidies 

encountered in RA. The risk of vertebral fracture regardless 

of bone mineral density and corticosteroid administration is 

increased in patients with RA (2). The fracture risk is 10%-

56% in RA, this percentage is higher in comparison to general 

population (3,4). Thus, OP and associated fractures in RA 

patients lead to an impaired quality of life and an increased 

health expenditures (5).

Although there are several factors, which may cause OP in 

RA, the imbalance of inflammatory cytokines in receptor 

activator of nuclear factor kB (RANK)-RANK ligand (RANKL)-

osteoprotegerin (OGP) system is considered to be the most 

common reason (5). The principal cytokines that lead to 

increase in bone resorption are tumor necrosis factor (TNF), 

interleukin (IL)-1 and IL-6. The role of IL-17 in joint inflammation 

and damage has also been detected recently (6,7). IL-17 is 

a recently defined cytokine family with its six members (8). 

IL-17A, IL-17B, IL-17C, IL-17D, IL-17E, and IL-17F belong to 

this cytokine group (9). IL-17 is mainly produced by so called 

T-helper (Th)-17 cells, which are actually CD4 + T cells (10). The 

primary function of Th-17 cells is to eliminate pathogens and 

to induce inflammation with IL-17. On the contrary to IL-17, 

IL-17 receptor may be produced everywhere. Therefore, many 

different cells may be targeted to IL-17 (11). Five receptors 

are defined for IL-17 so far [IL-17 receptor (IL-17 R) A, IL-17 

RB, IL-17 RC, IL-17 RD, and IL-17 RE]. IL-17 RA binds IL-17A. 

The specifity between IL-17 and IL-17 R has not been clearly 

enlightened yet. However, it has been shown that IL-17 RA 

and IL-17 RC bind IL-17A and IL-17F (12,13). In autoimmune 

diseases, IL-17 has a crucial role for osteoclast formation. The 

binding of IL-17 to its receptor activates nuclear factor-kB 

(NF-kB) and mitogen-activated protein kinase (MAPK). IL-17 is 

also required for activated clotting time (ACT)-1, which is the 

activator of NF-kB pathway. The studies regarding RA, have 

revealed that Th-17 cells not only provide production of RANKL 

but also ensure secretion of RANKL by stimulating osteoblasts 

and induce osteoclast differentiation (14). IL-17 plays a 

major role at the early onset and late progression phases in 

RA pathogenesis. It induces collagen destruction, decreases 

collagen synthesis in synovium and cartilage, and reduces 

bone formation by increasing bone destruction (15,16). The 

inhibition of IL-17 may prevent joint inflammation and bone 

destruction. In this study, we aimed to evaluate the correlation 

between IL-17 level and OP in RA patients. We would like to 

show whether there exists a correlation between IL-17 levels, 

disease activities, and functional situations in RA patients.

Materials and Methods

Patients

This cross-sectional study comprised 85 patients who were 
visiting the outpatient rheumatic disease clinics of the physical 
medicine and rehabilitation department of our universities. 
The patients were divided into four groups. Group 1 was 
composed of 21 patients diagnosed with RA in accordance to 
2010 criteria of the American College of Rheumatology (ACR) 
and who had OP according to the World Health Organisation. 
Group 2 was composed of 22 patients, who only had RA but 
did not suffer from OP. Group 3 was composed of 20 healthy 
volunteers who neither suffered from an autoimmune disease 
nor received concomitant treatment nor had OP. Group 4 was 
composed of 22 volunteers who neither suffered from an 
autoimmune disease nor received any concomitant treatment 
however had OP. The inclusion criteria were; an RA diagnosis 
according to the ACR criteria, the exclusion criteria were as 
follows: 1) RA patients who had secondary OP (patients with 
cancer, untreated thyroid and parathyroid diseases, end-stage 
renal disease, and hypogonadism), 2) metabolic bone disease, 
3) primary bone tumour or bone metastasis, 4) osteomyelitis, 5) 
patients receiving anti-TNF therapy.

Data Collection

Patients’ demographic data [age, sex, height, weight, body 
mass index (BDI), marital status, education] and clinical data 
(duration of the disease, medications used for treatment, 
duration of morning stiffness) were obtained from patient 
files and through face-to-face interviews. Smoking, alcohol 
consumption, fracture history, and family history for fracture 
were also noted. Bone densitometry values were evaluated 
with dual-energy X-ray absorptiometry (DEXA). Total lumbar 
(L2-4) measurement and femoral neck T scores were registered. 
The patients with T score ≥-1 standard deviation (SD) were 
evaluated as normal; T score between -1 and -2.5 as osteopenia; 
T score ≤2.5 SD as OP; and those patients, who have one 
or more fragility fractures, were assessed as severe OP in 
accordance to World Health Organisation’s evaluations. Blood 
serum 25-hydroxy vitamin D, parathyroid hormone, and calcium 
levels were assessed in the scope of laboratory analysis. Double 
antibody sandwich ELISA test was utilised for IL-17 analysis in 
all patients. (Sunred Biological Technology Human IL-17 Elisa Kit 
Catalogue no: 201-12-0143) At the end of study, absorbents 
were read at 450 nm wavelength, and results were given as 
pg/mL. The disease duration for RA, the medications used for 
RA, and the number of sensitive and swollen joints were noted. 
The pain levels of patients were evaluated by visual analogue 
scale (VAS); the disease activities by disease activity score (DAS) 
28 score; and the functional situation by health assessment 
questionnaire (HAQ). The disease activities were determined 
in accordance to DAS 28 scores. The scores of DAS 28 >5.1 is 
evaluated as high; from 5.1 to 3.2 as average, and from 2.6 to 
3.2 as low, and if it is <2.6, it was evaluated as in remission (17). 
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Functional situations of patients were assessed in accordance 
to HAQ for disability index score. Score <0.3 is normal (18). 
Written informed consent was obtained from all patients. The 
study was approved by the Adnan Menderes University Hospital 
Ethics Committee (protocol no: 2015/750). Informed consent 
form was signed for all patients.

Statistical Analysis

SPSS for Windows 15.00 software package has been used for 
analyzing the data. The descriptive statistics for categorical 
variables were shown as %, and chi-square tests were utilised 
for comparison in accordance to groups. The compatibility of 
continuous variables to normal distribution was analysed by 
Kolmogorov-Smirnov test. The descriptive statistics of normal 
distribution variables were shown by mean ± SD, and t-tests 
were used for independent groups for the comparison in 
accordance to groups. The descriptive statistics of non-normal 
distribution variables were shown by median (25%-75%), 
and Mann-Whitney U test was used for the comparison in 

accordance to the groups. Pearson correlation analysis was 
performed for determination of relation between continuous 
variables. 

Results

The comparison of the characteristics of patients with arthritis 
and without arthritis is shown in Table 1. No significant 
correlation could be established among genders, ages, BMI, 
smoking and alcohol consumption, DEXA measurement scores, 
laboratory tests (25-hydroxy vitamin D, parathyroid hormone, 
calcium), and notably IL-17 (p>0.05). The comparison of non-
RA patients with and without OP is shown in Table 1. Age, 
Lumbar T score, lumbar bone mineral density (BMD), femoral T 
score, and 25-hydroxy vitamin D levels were found significantly 
different from healthy individuals (p=0.03, p<0.001, p<0.001, 
p=0.008, and p=0.005, respectively). No correlation between 
other variables and OP was established (p>0.05). For IL-17 
levels, no differentiation was distinguished between the two 

Table 1. Baseline demographic and clinical characteristics of the patients

RA patients
(n=43) 

 Non RA patients        
(n=42)

 p* Healty colunteers
(n=20)

OP patients
(n=22)

p**

Gender  
(female, n, %)

37 (84.1) 37 (90.2) 0.60 19 (95.0) 19 (86.4) 0.61

Age (years, min-max) 57 (49.0-63.0) 59 (52.0-66.3) 0.29 53.10±10.57 62.45±8.65 0.03

BMI  
(kg/m2, min-max)

30.4 (26.1-33.8) 29 (25.9-36.0) 0.89 32.22±7.38 29.39±4.56 0.15

Smoker (yes, n, %) 9 (20.5) 4 (9.8%) 0.28 2 (10) 2 (9.1) 1.00

Alcohol (yes, n, %) 0 (0) 2 (4.9) 0.23 1 (5) 1 (4.5) 1.00

Fracture (yes, n, %) 4 (9.1) 6 (14.6) 0.51 1(5) 5 (22.7) 0.19

Number of births  
(n, min-max)

2 (2-3) 2 (2-3) 0.44 2.0 (2.0-3.0) 2.5(1.7-4.0) 0.77

Age at menopause 
(years, min-max)

47 (44-51) 46 (40-48) 0.27 46.5 (43.2-48.0) 45.0 (38.0-49.2) 0.75

Lumbar total T score 
(min-max)

-2.2 [(-2.6)-(-1.4)] -2.0 [(-2.7)-(-1.2)] 0.71 -1.4 [(-1.6)-(-0.3)] -2.6 [(-3.1)-(-2.5)] <0.001

Lumbar BMD  
(g/cm2, min-max)

0.816 (0.764-0.905) 0.817 (0.717-0.891) 0.78 0.89 (0.87-1.00) 0.73 (0.65-0.77) <0.001

Femoral T score  
(min-max)

-1.2 [(-2.0)-(-0.4)] -1.4 [(-1.9)-(-0.7)] 0.50 -0.9 [(-1.5)-(-0.4)] -1.5 [(-2.5)-(-1.1)] 0.008

Femoral BMD  
(g/cm2, mean ± SD)

0.717±0.117 0.714±0.128 0.56 0.75±0.10 0.67±0.13 0.057

25-hydroxy vitamin D 
(ng/mL, mean ± SD)

23.4±8.70 20.9±10.09 0.24 16.50±8.15 25.06±10.11 0.005

Parathyroid hormone 
(pg/mL, mean ± SD)

96.9±45.48 92.63±36.59 0.14 86.5 (70.7-116.8) 91.3 (53.1-126.1) 0.86

Serum calcium 
(mmol/L, mean ± SD)

9.3±0.43 9.3±0.49 0.12 9.39±0.55 9.25±0.43 0.35

IL-17  
(pg/mL, min-max) 

409.2 (307.2-465.9) 412.9 (369.9-804.0) 0.40 425.0 (364.0-963.0) 400.7 (369.5-729.6) 0.55

BMD: Bone mineral density, BMI: Body mass index, IL-17: Interleukin-17, RA: Rheumatoid arthritis, OP: Osteoporosis, SD: Standard deviation, Min: Minimum,  

Max: Maximum, *Differences between rheumatoid arthritis and non-rheumatoid arthritis patients, **Differences between healty volunteers and osteoporotic patients, 

Independent samples t-test and Mann-Whitney U test used
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groups. In comparison to the normal healthy volunteers the 

patients with OP were significantly younger although their 

weights and heights were significantly higher. The comparison 

of RA patients with and without OP is shown in Table 2. The 

height, menopausal age, lumbar T score, lumbar BMD, femoral 

T score, femur BMD and IL-17, RF levels were considered 

significantly high in patients with RA and OP, and in only RA 

patients (p=0.035, p=0.012, p<0.001, p<0.001, p<0.001, 

p<0.001, p=0.027, p=0.010, respectively). No significant 

correlation was found between the other variables (p>0.05). 

According to this finding RA patients with OP were shorter, had 

earlier menopausal age, and their DEXA results were lower as 

expected. RF levels and IL-17 levels were higher for RA patients 

with OP. Correlation between IL-17 level with different variables 

in patients with RA is shown in Table 3. While a significant 

negative correlation was established between IL-17, lumbar T 

score, and femoral BMD (p=0.045, p=0.044, respectively), no 

correlation was detected between the other variables in RA 
patients (p>0.05).

Discussion

In this study; we aimed to compare IL-17 levels in RA and 
OP patients compared to healthy controls, and to determine 
disease activity, functional status and relationship of OP with 
IL-17 in RA, and we found no difference between IL-17 levels 
of patients with and without RA. Likewise, we could not 
establish a correlation between disease activity and IL-17 levels. 
In several studies, IL-17 levels in RA patients have been found 
to be elevated (6,15,16,19-22). In a study conducted by Tofiq 
and Merza (22) in which 45 RA patients and 45 healthy people 
were compared, IL-17A was found significantly high in RA 
group. In the same study, no difference was detected in IL-17A 
levels among groups who received or did not receive biological 
treatment. No significant elevation was detected in serum IL-17 

Table 2. Comparison of rheumatoid arthritis patients with and without osteoporosis 

RA patients with OP
(group 1)
n=21

RA patients without OP
(group 2)
n=22

p

Gender (female, n, %) 19 (90.5) 17 (77.3) 0.41

Age (years, min-max) 59.0 (54.0-65.0) 56.0 (43.7-60.7) 0.08

BMI (kg/m2, mean ± SD) 30.5±6.5 30.5±6.2 0.98

Smoker (yes, n, %) 4 (19) 5 (22.7) 1.00

Alcohol (yes, n, %) 0 (0) 0 (0) -

Fracture (yes, n, %) 3 (14.3) 1 (4.5) 0.35

Age at menopause (years, min-max) 45.0 (43.0-49.0) 50.5 (45.5-52.0) 0.012

Lumbar total T score (min-max) -2.6 [(-3.1)-(-2.5)] -1.7 [(-2.1)-(-0.6)] <0.001

Lumbar BMD (g/cm2, mean ± SD) 0.74±0.07 0.91±0.09 <0.001

Femoral T score (mean ± SD) -1.98±0.88 -0.67±0.62 <0.001

Femoral BMD (g/cm2, mean ± SD) 0.63±0.09 0.79±0.08 <0.001

25-hydroxy vitamin D (ng/mL, mean ± SD) 22.74±5.50 24.09±11.03 0.62

Parathyroid hormone (pg/mL, mean ± SD) 101.48±51.77 92.55±39.29 0.53

Serum calcium (mmol/L, min-max) 9.4 (9.1-9.6) 9.3 (8.9-9.4) 0.11

IL-17 (pg/mL, min-max) 416.3 (396.8-883.9) 374.9 (157.1-430.8) 0.03

Duration of RA (years, min-max) 10.0 (2.5-14.5) 6.0 (1.0-10.0) 0.19

Corticosteroid use (n, %) 20 (95.2) 16 (72.7) 0.09

DAS 28 (min-max) 3.4 (2.9-4.5) 3.2 (2.4-4.1) 0.08

HAQ score (mean ± SD) 0.61±0.41 0.41±0.38 0.11

VAS (cm, min-max) 5 (2.0-6.5) 5 (1.7-5.0) 0.54

RF (U/mL, min-max) 87.8 (38.0-194.8) 24.1 (3.15-88.7) 0.010

Anti-CCP (min-max) 126 (13.0-200) 31.0 (2.2-165.5) 0.090

ESR (mm/hour, mean ± SD) 33.19±14.38 25.81±12.59 0.081

CRP (mg/L, mean ± SD) 10.56±8.94 7.46±5.77 0.183

Anti-CCP: Anticyclic citrullinated peptide, OP: Osteoporosis, BMD: Bone mineral density, BMI: Body mass index, SD: Standard deviation, CRP: C-reactive protein, ESR: 

Eritrosit sedimentation rate, DAS: Disease activity score, IL-17: Interleukin-17, OP: Osteoporosis, RA: Rheumatoid arthritis, RF: Rheumatoid factor, VAS: Visual analog 

scale, HAQ: Health assesment questionnaire, Min: Minimum, Max: Maximum, Independent samples t-test and Mann-Whitney U test used
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levels in a study conducted by Ziolkowska et al. (23) in which 15 

RA patients and eight osteoarthritis patients were compared. 

IL-17 was detected to be significantly high in synovial fluid of 

RA patients. As the major source of IL-17, Th-17 cell levels in 

peripheral blood were not also found different in RA patients 

in comparison to control groups in other studies (24,25). In our 

study, we observed that there was no significant difference 

in IL-17 levels for 43 RA patients and the control group of 42 

individuals without RA. Moreover, we discovered that IL-17 

levels were not different for 43 RA patients and 20 normal 

healthy (without RA and OP) volunteers. We examined IL-17 in 

our study, however, other studies have investigated IL-17A. This 

might be the reason why IL-17 was not different for RA patients 

in the current study.

In a recent study conducted by Fischer et al. (26) the anti-
inflammatory activity of combined TNF alpha and IL-17 blockage 
were researched on human mesenchymal cells. It was detected 
that blockage of both TNF alpha and IL-17 was more effective 
than blockage of single cytokine. Both cytokines are influential 
in bone destruction. TNF alpha and IL-17 have additive and 
synergic effects for production of IL-6, IL-8, granulocyte colony 
stimulating factor, and matrix metalloproteinase from fibroblast-
like synoviocytes (27). Better results were obtained when bone 
was remodelled with combined blockage of these cytokines. 
We excluded RA patients receiving anti-TNF therapy from our 
study in order to search for only the effect of IL-17 on OP. The 
major target of RA is skeleton system where bone erosions and 
generalised OP may develop. OP and associated fracture are 
important disability causes which result in an impaired quality 
of life and increase in health expenditures. There are several 
factors for the development of OP in RA, however, IL-6 and 
other inflammatory cytokines are considered to be the main 
reason for OP by impairing OGP/RANK/RANKL system (5). 
IL-17 has a crucial role for osteoclast formation in autoimmune 
diseases. The binding of IL-17 to its receptor activates NF-kB 
and MAPK. IL-17 is required for ACT 1 which is the activator of 
NF-kB pathway. In studies carried out with RA, it was observed 
that Th-17 cells not only provide production of RANKL (NF-kB 
ligand-activated receptor), but also ensure secretion of RANKL 
by stimulating osteoblasts and induce osteoclast differentiation 
(14). Likewise, it was shown that IL-17A increased production 
of RANKL in osteoblasts and decreased OGP production, and 
therefore, caused osteoclast formation and bone erosion in 
mouse models of arthritis (27,28).
In a recent prospective study, the correlation between OP 
and IL-17A levels was analysed. It was detected that serum 
IL-17A levels were higher in postmenapausal patients with 
OP, and that there was a negative correlation between IL-17A 
levels and BMD. Therefore, it was concluded that IL-17A is 
influential in pathogenesis of postmenopausal OP (29). There 
are only few studies in which IL-17 levels in patients with OP 
were evaluated. The existing studies are usually limited to cell 
cultures and animal models. In a study conducted by Tyagi et 
al. (30) on ovariectomised rats, it was found that oestrogen 
insufficiency resulted in an increase in Th-17 cels within bone 
marrow and an increase in IL-17 levels within peripheral blood. 
DeSelm et al. (31) showed that deletion in IL-17 RA prevented 
bone loss. When we compared RA patients without OP, with 
healthy volunteers in the scope of our study, we observed that 
there was no significant difference between both groups in 
terms of IL-17. Based on its role in pathogenesis of RA, we 
compared IL-17 levels in RA patients with and without OP. We 
detected a significant elevation in IL-17 levels for RA patients 
with OP (group 1, n=21) in comparison to RA patients without 
OP (group 2, n=22). In line with the study conducted by 
Molnar et al. (32) we detected a statistically significant negative 
correlation between IL-17, lumbar spine T scores, and femoral 
BMD. No correlation between IL-17 levels and disease activity, 

Table 3. Correlation between interleukin-17 level with 
different variables in patient with rheumatoid arthritis 
(n=43)

IL-17

r p

Age 0.209 0.178

Weight -0.042 0.788

Height -0.149 0.339

BMI 0.032 0.840

Rheumatoid arthritis duration 0.027 0.862

Number of births -0.154 0.371

Menopausal age -0.112 0.548

Lumbar T score -0.307 0.045

Lumbar BMD -0.298 0.052

Femoral T score -0.293 0.057

Femoral BMD -0.309 0.044

DAS 28 0.027 0.865

Morning stiffness 0.131 0.402

Sensitive joint 0.198 0.204

Swollen joint -0.048 0.762

VAS 0.031 0.844

HAQ 0.097 0.535

ESR -0.151 0.335

CRP 0.014 0.930

RF 0.063 0.689

Anti-CCP 0.022 0.888

25-hydroxy vitamin D 0.063 0.687

Serum parathyroid hormone -0.161 0.301

Serum calcium 0.085 0.590

Serum phosphorus 0.047 0.766

Anti-CCP: Anticyclic citrullinated peptide, BMD: Bone mineral density, CRP: 

C-reactive protein, ESR: Eritrosit sedimentation rate, HAQ: Health assesment 

questionnaire, RF: Rheumatoid factor, VAS: Visual analog scale, DAS: Disease 

activity score, IL-17: Interleukin-17, BMI: Body mass index, Pearson correlation 

analysis used
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DAS 28, erythrocyte sedimentation rate, C-reactive protein 
(CRP) of patients with RA, was detected in a study conducted 
by Al-Saadany et al. (33). In a study performed by Metawi et 
al. (16) they found out the positive correlation between IL-17A 
levels and DAS 28 score, and the number of sensitive joint and 
number of swollen joints. Likewise, a significant correlation 
was observed within disease activity and IL-17 levels in a study 
conducted on 22 RA patients by Melis et al. (19). Yamada et 
al. (25) could not establish a significant correlation between 
DAS scores, number of sensitive joints and swollen joint in their 
study in which 69 RA patients were admitted. Moreover, no 
significant correlation was detected between serum IL-17 levels, 
swollen joints, and HAQ in the scope of study performed on 41 
RA patients (20). There are also studies in which no significant 
correlation was established between results of global pain scale 
(by VAS) and IL-17 levels (20). In this study, although a positive 
correlation was detected between IL-17 and DAS 28, VAS, HAQ 
and CRP levels, the results were not statistically significant. 

Conclusion

In this study, no difference was detected between IL-17 levels 
of patients with and without RA. Likewise, we could not 
establish a correlation between rheumatoid disease activity and 
IL-17 levels. However, IL-17 levels of RA patients with OP were 
significantly elevated in comparison to those patients without 
OP. The subgroups of IL-17 (such as IL-17A, F, etc) may be more 
influential in RA pathogenesis. Special attention should be paid 
to this difference during the studies performed with cytokines, 
and it will be more convenient to monitor the bone formation 
and destruction markers.
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