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Cardiovascular Risk Factors and Metabolic 
Syndrome in Rheumatoid Arthritis and 
Spondyloarthritis: Correlation With Uric Acid Levels

Objective: We aimed to investigate cardiovascular disease (CVD) risk and risk factors and evaluate the relationship among 
disease activity, inflammation markers, and uric acid levels in patients with rheumatoid arthritis (RA) and spondyloarthritis 
(SpA).

Materials and Methods: In this study, 98 patients with RA, 41 patients with SpA, and 95 controls were included. Partici-
pants’ demographic features, levels of body mass index (BMI), blood pressure (BP), waist circumference, glucose, cholesterol, 
uric acid, disease activity, and metabolic syndrome (MetS) prevalence were recorded. The 10-year CVD risk and heart age 
were calculated by using the Framingham risk score.

Results: The mean BMI, systolic BP, diastolic BP, and waist circumference were higher in RA patients. There was no dif-
ference among patients with RA, those with SpA, and controls in terms of MetS prevalence (43.9%, 41.5%, and 35.8%, 
respectively, p=0.510) and 10-year CVD risk (12.7±10.2, 9.2±8.7, and 11.4±10.8, respectively, p=0.174). Higher uric 
acid levels were indicated in patients with MetS in both RA and SpA groups. Uric acid levels were associated with the Fram-
ingham score in RA patients.

Conclusion: In patients with RA and SpA, CVD risk was determined to be similar to that of the general population. On the 
other hand, the uric acid level was found to be correlated with the risk of MetS, and uric acid is associated with CVD risk, 
especially in patients with RA.
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INTRODUCTION

Spondyloarthritis (SpA) and rheumatoid arthritis (RA) are chronic inflammatory damaging diseases with specific 
characteristics. Several studies have indicated higher cardiovascular disease (CVD) risk and mortality rates among 
these patients compared to the general population (1, 2). Cardiovascular involvement has been demonstrated as 
the most important cause of mortality in both of the diseases (3, 4). It is considered that systemic inflammation, 
circulating proinflammatory cytokines, and traditional risk factors may be effective on accelerated atherosclerosis, 
hypertension, dyslipidemia, obesity, and insulin resistance (2, 5).

Low high-density lipoprotein cholesterol (HDL-C), high triglycerides (TG), hypertension, abdominal obesity, and 
insulin resistance describe a group of risk factors for CVD and comprise the metabolic syndrome (MetS). Higher 
MetS frequency has been reported in patients with RA and ankylosing spondylitis (AS) compared to the general 
population (2, 5).

In recent years, while examining the new biomarkers pointing to the CVD risk, it has been argued that serum uric 
acid levels can be a potent component for vascular events in RA; likewise, hyperuricemia may be correlated to MetS 
in general population (6–9). There are a limited number of studies that investigated the association between uric 
acid and cardiovascular risk in patients with RA (8, 9). On the other hand, to the best of our knowledge, the relation-
ship among uric acid, cardiovascular risk, and inflammatory markers has not been reported in patients with SpA.

The aims of this report are to examine MetS existence and CVD risk in healthy individuals, patients with RA, and 
those with SpA and evaluate the association among disease activity, inflammation markers, uric acid levels, and 
CVD risk.

MATERIALS and METHODS

This study was planned in rheumatology and family medicine outpatient clinics of a tertiary hospital. Ninety-eight 
patients with RA achieving the 2010 American College of Rheumatology (ACR) RA classification criteria, 41 pa-
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tients with SpA fulfilling the 2010 Assessment of SpondyloArthri-
tis international Society axial spondyloarthritis classification cri-
teria, and 95 healthy controls without any inflammatory disease 
were included. Written informed consents of all participants were 
received. The ethics committee of Ankara Numune Training and 
Research Hospital approved this protocol (Approval date/number: 
02/19/2015/E-15-420). Exclusion criteria were (a) <18 years 
old, (b) patients with an active infection, cancer, or thyroid dysfunc-
tion, and (c) pregnant patients.

Demographic features, disease diagnosis, and medications of indi-
viduals (steroids, nonsteroidal anti-inflammatory drugs [NSAIDs], 
synthetic and biological disease-modifying antirheumatic drugs 
[DMARDs], and drugs for diabetes, hypertension, and hyperlipi-
demia) were recorded. History of smoking, habitual drinking, and 
comorbid diseases including diabetes mellitus, hypertension, and 
dyslipidemia were assessed. Body weight and height, waist circum-
ference, and blood pressure of the participants were determined by 
the same physician. The laboratory measures including values of 
plasma glucose, serum lipids (total cholesterol, low-density lipopro-
tein [LDL], HDL, TG), uric acid, erythrocyte sedimentation rate 
(ESR), and C-reactive protein (CRP) were obtained. Rheumatoid 
factor (RF) and anti-cyclic citrullinated peptide (aCCP) were also 
noted for patients with RA. Body mass indexes (BMI) of the indi-
viduals were calculated in kg/m2. Individuals whose BMI values are 
>30 kg/m2 were specified as obese.

Tender and swollen joint count, morning stiffness, pain, and pa-
tients’ global assessments using a visual analog scale (VAS, 0–10 
cm) were recorded in patients with RA and SpA. Disease activity 
score 28 (DAS 28), Ankylosing Spondylitis Disease Activity Score 
(ASDAS), and Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI) were calculated. Remission, low, moderate, and high 
disease activities were identified according to DAS 28 results for 
patients with RA (≤2.6, 2.7–3.2, 3.3–5.1, and >5.1, respectively). 
Scores of BASDAI and ASDAS are calculated in patients with 
SpA. A BASDAI value of >4 is considered active disease. Inactive, 
low, high, and very high disease activities were specified according 
to the ASDAS score (<1.3, 1.3–2.1, 2.2–3.5, and >3.5, respec-
tively) (10–12).

National Cholesterol Education Program Adult Treatment Panel 
III (NCEP/ATP III) criteria were used for identifying MetS. These 
criteria require at least three of the under-mentioned components 
for diagnosis:

• high waist circumference >102 cm and >88 cm (for men and 
women, respectively),

• elevated triglyceride levels (≥150 mg/dl),

• low HDL cholesterol levels (<40 mg/dl in men/<50 mg/dl in 
women),

• BP ≥130/85 mmHg, and

• fasting plasma glucose ≥110 mg/dl (13).

Heart age and 10-year CVD risk were evaluated with the Framing-
ham risk score available at “www.framinghamheartstudy.org.” Data 
on age, gender, smoking status, systolic BP, hypertension treat-
ment, diabetes history, HDL, and total cholesterol levels were used 
to assess risk of developing CVD in the following ten years (14).

SPSS (Statistical Package for Social Sciences) for Windows 18 
package program was used for statistical analyzes. Normality anal-
ysis was studied with the Shapiro–Wilk test. General descriptive 
statistics are summarized as mean, standard deviation, median 
(1st–3rd percentile), number, and percentage. Chi-square test, one-
way analysis of variance (ANOVA), independent samples T test, 
Mann–Whitney U tests (according to normality test results, para-
metric and non-parametric tests were used) were used to compare 
variables between groups. Post-hoc multiple comparisons were 
performed by the Bonferroni test for unequal samples. The Spear-
man correlation analysis was used to examine the relationship 
among CVD risk, clinical variables, and laboratory variables. The 
association among the Framingham score, clinical properties, and 
laboratory markers was analyzed with multiple linear regressions. 
Variable selection was started with univariate analyzes and at least 
moderately related factors were selected for multivariate analyzes. 
Assumptions of regression including linearity, homoscedasticity, 
multicollinearity, independent errors, and normally distributed er-
rors were checked. The Durbin Watson statistics shows whether 
the correlation between the error terms was 2.04 for an RA re-
gression model and 2.22 for an AS regression model. The F-values 
were 10.84 and 20.83, and the p-values were found to be <0.001 
and <0.001 in the ANOVA table, which showed that the final re-
gression model was significant (regression model for patients with 
RA and those with AS, respectively). A value of p<0.05 was ac-
ceded to be statistically significant.

RESULTS

Two hundred and thirty-four individuals (41.8% patients with RA, 
17.6% patients with SpA, and 40.6% controls) were included in 
this study. The mean age of patients with SpA was 44.9±11.2 and 
this group was younger than RA and control groups. The rates of 
male participants were 33.7%, 61%, and 33.7% in RA, SpA, and 
control groups, respectively.

Thirty-seven patients with RA (37.1%) were in remission, 19 pa-
tients (19.4%) had low disease activity, 31 patients (31.6%) had 
moderate disease activity, and 11 patients (11.2%) had severe dis-
ease activity according to DAS 28 results. Fourteen of 41 patients 
with SpA (34.1%) had very high disease activity, 16 patients (39%) 
had high disease activity, 7 patients (17.1%) had low disease activ-
ity, and only four patients with SpA were inactive according to the 
ASDAS scores. Treatment with biologic DMARDs (bDMARDs) was 
frequent in patients with SpA, whereas corticosteroid and synthetic 
DMARDs (sDMARDs) were more common in patients with RA.

The number of obese patients, BMI ≥30 kg/cm2, were 43.9%, 
29.3%, and 20.0% in RA, SpA, and control groups (p=0.002). In 
the RA group, the mean BMI, systolic and diastolic BP, and waist 
circumference were higher than in the controls. HDL cholesterol 
was lower in the SpA group than in the other groups. MetS exis-
tence (fulfilling NCEPT/ATP III criteria) was 43.9%, 41.5%, and 
35.8% in RA, SpA, and control groups. The 10-year CVD risk 
rate was 12.7%, 9.2%, and 11.4%; moreover, the heart age was 
66.6±17.7, 53.8±16.2, and 59.7±21.7 in RA, SpA, and control 
groups, respectively. Table 1 summarizes the clinical and labora-
tory characteristics of the patients and controls.

Clinical and laboratory characteristics, including age, gender, smok-



Ağadayı et al. Cardiovascular Risk Factors and Uric Acid in Arthritis302 Erciyes Med J 2019; 41(3): 300–6

ing habits, BMI, waist circumference, values of ESR, CRP, and uric 

acid, use of corticosteroids and DMARDs, pain, disease duration, 

RF titers, DAS 28, ASDAS, and BASDAI scores, were analyzed 

between groups with and without MetS in RA and SpA groups.

The mean age was 55.3±9.5 and 56.7±11.5, disease duration was 

15.3±9.1 and 13.1±7.4, RF titer was 61.2±56.1 and 55.8±64.2, 

ESR was 23.6±13.7 and 23.5±17.6, CRP was 13.9±26.1 and 

19.4±48.4, and DAS 28 score was 3.4±1.4 and 3.2±1.3 in pa-

Table 1. Baseline characteristics of the study population and comparisons between controls and patient groups

  RA (n=98) SpA (n=41) Controls (n=95) p*

Age (mean, SD) 56 (49–64.3) 44 (38.5–53) 55 (42–64) <0.001b,c

Gender

 Female (n, %) 78 (66.3) 16 (39) 63 (66.3) 
<0.001

 Male (n, %) 20 (33.7) 25 (61) 32 (33.7)

Smokers (n, %) 9 (9.2) 18 (43.9) 10 (10.5) <0.001

Waist (cm) (Median, 1st–3rd quartile) 104 (93–110) 98 (93–103.8) 96 (84.5–106.5) <0.001a

BMI (kg/m2) (Median, 1st–3rd quartile) 29.4 (25.9–33.1) 27.8 (25.5–30.9) 26.4 (23.5–30.5) 0.007a

SBP (mm-Hg) (Median, 1st–3rd quartile) 137.5 (120–150) 127.5 (11.3–140) 120 (110–130) <0.001a,c

DBP (mm-Hg) (Median, 1st–3rd quartile) 90 (80–100) 80 (75–95) 80 (70–90) <0.001a

Laboratory measuresˠ

 Glucose (mg/dl) 95 (85.8–113) 102 (93– 110.5) 97 (88–107) 0.901

 HDL cholesterol (mg/dl) 54.5 (46–67.3) 47.5 (39.3–51.8) 51 (42–62.5) <0.001a,c

 LDL cholesterol (mg/dl) 133.5 (107.7–155.3) 117 (96.5–139) 123.5 (103.5–155) 0.137

 Total cholesterol (mg/dl) 215.3±39.6 196.5±36.1 211.3±46.3 0.055

 Triglycerides (mg/dl) 115.5 (91–167.5) 138.5 (96.2–85.7) 128 (82.5–189.5) 0.188

 Uric acid (mg/dl) 4.9 (3.9–5.7) 5.2 (4.1–5.9) 4.8 (3.9–5.9) 0.164

 ESR (mm/h) 21.5 (12.7–33) 16.5 (8.3–34.5) 7 (3–13) <0.001a,b

 CRP (mg/dl) 7 (4–15.3) 9 (5–25) 2 (1–4) <0.001a,b

 RF + (n, %) 73 (74.4) – – –

 aCCP+ (n, %) 85 (86.7) – – –

Comorbidities

 Hypertension (n, %) 39 (39.8) 8 (19.5) 25 (26.3) 0.029

 Type II DM (n, %) 11 (11.2) 3 (7.3) 18 (18.9) 0.126

 BMI>30 kg/m2 (n, %) 43 (43.9) 12 (29.3) 19 (20.2) 0.002

MetS existence (n, %) 43 (43.9) 18 (41.5) 34 (35.8) 0.510

Framingham risk score (Risk %) 10.6 (5.8–15.2) 6.8 (3.4–10.4) 8.6 (3–17.8) 0.174

Heart age 68.5 (54.5–83.3) 53 (40–68) 63.0 (43–76) 0.001a,c

Disease duration (year) 14 (8.8–20) 10 (4–19.5) – 0.179

DAS28 ESH 2.9 (2.3– 4.2) – – –

ASDAS ESH – 2.4 (1.9–3.3) – –

BASDAI – 3 (1.8–6) – –

Medication 

 NSAIDs (n, %) 50 (51) 21 (51.2) – 0.595

 Corticosteroids (n, %) 53 (54.1) 2 (4.9) – <0.001

 sDMARDs (n, %) 83 (84.7) 15 (36.6) – <0.001

 bDMARDs (n,%) 12 (12.2) 11 (26.8) – <0.001

VRA: Rheumatoid arthritis; SpA: SpondyloArthritis; BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; HDL: High-density lipoprotein; LDL: 

Low-density lipoprotein; DM: Diabetes mellitus; ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein; RF: Rheumatoid factor; aCCP: Anti-cyclic citrullinated peptide; 

MetS: Metabolic syndrome; DAS 28: Disease activity score 28; ASDAS: Ankylosing spondylitis disease activity score; BASDAI: Bath ankylosing spondylitis disease activity index; 

NSAIDs: Nonsteroidal anti-inflammatory drugs; sDMARDs: Synthetic disease-modifying antirheumatic drugs; bDMARDs: Biological disease-modifying antirheumatic drugs; 

*One-way analysis of variance-post-hoc analyzes, Mann–Whitney U, and chi-square tests were used; ˠNormally distributed values: mean, SD/nonnormally distributed values: 

median 1st–3rd quartile; a: Difference between RA and control groups; b: Difference between SpA and control groups; c: Difference between RA and SpA groups
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tients with RA with and without MetS, respectively. The rate of 
male patients was 18.6% and 21.8% in patients with and without 
MetS (p>0.05). The mean age was 46.8±9.9 and 44.2±11.0, dis-
ease duration was 11.9±10.4 and 12.0±7.8, ESR was 21.1±17.9 
and 21.0±15.4, CRP was 20.1±26.5 and 18.2±20.2, BASDAI 
was 3.8±2.4 and 3.7±2.3, ASDAS was 2.6±1.1 and 2.4±0.8, 
and the male patient rate was 52.9% and 66.7% in patients with 
SpA with and without MetS (p>0.05). The points with significant 
difference between the groups with and without the MetS are sum-
marized in Table 2.

Correlations among the Framingham risk scores, clinical features 
(age, disease duration, BMI, waist circumference, and disease ac-
tivity scores), and laboratory measures (uric acid, ESR, CRP, RF, 
and aCCP) were analyzed. Age was correlated with the Fram-
ingham score in all groups with a moderate association (r=0.67, 
0.73, and 0.67 in RA, SpA, and control groups, respectively). 

Waist circumference, ESR, LDL, uric acid, and RF levels showed 
a poor association with the Framingham score in the RA group. 
Two variables, plasma glucose and waist circumference, indicated 
a poor correlation with the Framingham score in patients with 
SpA (Table 3).

Factors in relation to the Framingham risk score such as age, waist 
circumference, LDL, ESR, uric acid, and RF were investigated 
by univariate regression analyzes. The results indicated that age 
(p=0.001, B=0.55), LDL (p=0.030, B=0.47), uric acid (p=0.005, 
B=2.26), and RF (p=0.016, B=0.43) values are associated with 
the Framingham risk score, whereas there was no association 
among the Framingham score, waist circumference, and ESR in 
patients with RA. These four variables were included in multi-
variate linear regression analyzes and significant relationship was 
determined between Framingham risk score and age, LDL and 
uric acid. (Regression analyzes met the assumptions including lin-

Table 2. Comparison of clinical and laboratory characteristics in patients with and without metabolic syndrome

  Patients with RA   Patients with SpA

 With MetS Without MetS p* With MetS Without MetS p*

Waist circumference** (cm)  105 (98–115) 102 (88–110) 0.043 103 (98–109) 97 (85–102) 0.012

Body mass index** (kg/m2) 30.5 (28.6–33.3) 27.7 (23.4–31.6) 0.004 29.4 (27.4–32.4) 26.2 (23.8–30.6) 0.025

Uric acid** (mg/dl) 5.1 (4.1–6.0) 4.5 (3.6–5.3) 0.039 5.4 (4.8–6.9) 4.6 (3.4–5.7) 0.040

Corticosteroid use (n, %) 16 (37.2) 37 (67.3) 0.003 – – –

RA: Rheumatoid arthritis; SpA: SpondyloArthritis; *Mann–Whitney U and chi-square tests were used; **: Median (1st–3rd quartile) values were used

Table 3. The correlation among Framingham risk scores, clinical features, and laboratory measures

   Framingham risk score

 Patients with RA  Patients with SpA  Control group

 r p r p r p

Age 0.670 <0.001 0.738 <0.001 0.620 <0.001

Disease duration (year) 0.149 0.144 0.259 0.102 – –

BMI (kg/m2) 0.086 0.400 0.149 0.353 0.309 0.002

Waist circumference (cm) 0.278 0.006 0.346 0.027 0.457 <0.001

DAS28-ESH 0.146 0.152 – – – –

ASDAS-ESH – – -0.266 0.092 – –

BASDAI – – -0.353 0.063 – –

LDL (mg/dl) 0.234 0.020 0.178 0.268 0.013 0.903

Triglycerides (mg/dl) 0.139 0.173 0.279 0.078 0.076 0.465

Plasma glucose (mg/dl) 0.187 0.065 0.373 0.016 0.540 0.001

ESH (mm/h) 0.208 0.040 0.018 0.911 -0.73 0.487

CRP (mg/dl) 0.120 0.238 0.042 0.793 -0.37 0.730

Uric acid (mg/dl) 0.385 <0.001 0.197 0.222 0.098 0.398

RF (IU/ml) 0.218 0.033 – – – –

aCCP (U/ml) 0.204 0.054 – – – –

RA: Rheumatoid arthritis; SpA: SpondyloArthritis; BMI: Body mass index; LDL: Low-density lipoprotein; ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein; RF: 

Rheumatoid factor; aCCP: Anti-cyclic citrullinated peptide; DAS 28: Disease activity score 28; ASDAS: Ankylosing spondylitis disease activity score; BASDAI: Bath ankylosing 

spondylitis disease activity index



Ağadayı et al. Cardiovascular Risk Factors and Uric Acid in Arthritis304 Erciyes Med J 2019; 41(3): 300–6

ear relationship between the Framingham score and the indepen-
dent variables; homoscedasticity; independence of observations; 
appropriate sample size that provided N>50+8 m). Age, plasma 
glucose, and waist circumference were correlated with the Fram-
ingham score in patients with SpA and univariate regression an-
alyzes showed that age (p<0.001, B=0.545) and plasma glucose 
(p=0.016, B=0.235) were related with the Framingham score. In 
multivariate linear regression analyzes, only age was found to be 
associated with the Framingham score. Multivariate regression an-
alyzes are summarized in Table 4.

Patients with RA were divided into two groups according to the 
Framingham risk score <10% (n=46) and ≥10% (n=52). Uric 
acid levels were higher in those patients with a Framingham score 
≥10% (4.44±1.28, 5.15±1.14 in patients with risk score <10% 
and ≥10% respectively, p=0.005). A receiver operating charac-
teristic (ROC) curve was drawn for uric acid to detect an increase 
in cardiovascular risk by more than 10% (Fig. 1). ROC was per-
formed for uric acid (n=46 and n=52 patients with Framingham 
risk <10% and ≥10%, respectively). The area under the curve for 
uric acid was 0.693±0.05 (0.58–0.80 CI 95%, p=0.001). The 
sensitivity (probability that a patient with >10% Framingham risk 
score had UA level over a determined cutoff) and specificity (prob-
ability that a patient with <10% Framingham risk score had UA 
level below that cutoff) of UA were calculated for a cutoff level. The 
best Youden index was 0.38 and a cutoff value of UA 5.05 mg/dL 
proved 58% sensitivity and 80% specificity.

DISCUSSION

In the current study, the aim was to explore CVD risk factors and 
MetS existence in patients with RA and SpA and to appraise the 
relationship among CVD risk, laboratory markers, and disease ac-
tivity. Our findings suggest that cardiovascular risk was similar in 
control and patient groups; however, the Framingham risk score 
was associated with uric acid and RF levels in patients with RA.

Studies reported increased CVD risk and mortality in patients 
with RA and AS (15, 16). For CVD risk management, European 
League Against Rheumatism endorses that CVD risk should be as-
sessed every 5 years in patients with RA, AS, and psoriatic arthritis 

(17). Agarwal et al. (15) indicated that various CVD risk factors 
were worse in RA although a 10-year CVD risk with Framing-
ham score was similar between the patients with RA and control 
groups. In the same way, in a study with patients with AS, the 
CVD risk score was found to be similar to the control group (2). In 
this study, similar CVD risk percentages were obtained in patient 
and control groups as in other studies. On the other hand, when 
individual cardiovascular risk factors were analyzed, it was noted 
that BMI, waist circumference, and BP patterns were higher in 
patients with RA. Previous studies showed that a great number of 
patients with RA with low or moderate cardiovascular risk scores 
had carotid atherosclerosis on ultrasound (18–20). Therefore, pa-
tients who do not have high CVD risk scores may have greater risk 
than we predict and they may benefit from different methods of 
evaluation for CVD risk.

Table 4. Multiple linear regression analyzes indicating the association between Framingham risk score and variables

  B SE p* 95%CI

Patients with RA Framingham risk score

 Constant -24.48 4.76 <0.001 -33.94 -15.02

 Age 0.52 0.06 <0.001* 0.39 0.65

 LDL 0.51 0.02 0.031* 0.005 0.09

 Uric acid 1.22 0.66 0.040* 0.68 1.24

 Rheumatoid factor 0.019 0.01 0.108 0.01 0.04

Patients with SpA Framingham risk score

 Constant  -28.53 8.07 0.001 -44.88 -12.17

 Age 0.50 0.10 <0.001* 0.29 0.70

 Glucose  0.17 0.07 0.060 -0.01 0.30

B: Regression coefficient; SE: Standard error; Cl: Confidence interval; RA: Rheumatoid arthritis; SpA: SpondyloArthritis; LDL: Low-density lipoprotein. *p<0.05
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Figure 1. Receiver operating characteristic (ROC) curve for 
uric acid to detect an increase in cardiovascular risk by 
more than 10%. ROC was performed for uric acid (n=46 
and n=52 patients with Framingham risk <10% and ≥10%, 
respectively). Area under the curve for uric acid is 0.693 
with p=0.001
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Metabolic syndrome is framed by classical cardiovascular risk fac-
tors. The prevalence of MetS in the literature ranges between 
10.5% and 53.8% in the general population, between 20% and 
50% in patients with RA, and between 11% and 45.8% in patients 
with AS. MetS prevalence is reported to be higher in groups with 
the inflammatory disease, whereas there are studies presenting 
similar prevalence with the normal population (1–5, 21–26). MetS 
frequency in this study was 35.8% in healthy controls; 43.9% in 
the RA group, and 41.5% in patients with SpA, and there was 
no difference between the groups. It has been reported that the 
frequency of MetS may vary according to geographical and ethnic 
characteristics, and it is higher in the United States than in Asian 
countries (5). Although it was argued that inflammatory arthritis 
may increase the risk of MetS with various pathways, conflicting 
results can be obtained due to the inhibition of the cytokine path-
way by the DMARDs’ therapies and heterogeneous parameters, 
such as demographic variables (age and gender distribution), dis-
ease activity, and duration in different studies.

Outcomes from studies investigating the relationship among dis-
ease activity, CVD risk, and MetS in patients with RA and AS 
are variable. There are studies that found higher DAS 28 values 
in patients with RA with MetS (4, 23, 25, 27) while there are 
also studies advocating that there is no difference between the two 
groups (24, 26). Similarly, studies in patients with AS suggest that 
disease activity can be higher in patients with MetS or there can be 
no association between disease activity and MetS (1, 2). Although 
the relationship between disease activity scores and MetS may be 
varied, blood inflammation signs (ESR and CRP) were found to be 
unrelated to MetS in many studies (1, 2, 4, 23–26). In our patient 
groups, DAS 28, ASDAS, BASDAI, ESR, CRP, and VAS pain 
values were not found to be associated with MetS. Only ESR value 
from these variables was found to be correlated with the Framing-
ham risk score, but it was observed that ESR had no significant 
effect on the increase of CVD risk in the regression analysis.

There is developing evidence that uric acid levels can have a role 
in CVD risk. In several studies, hyperuricemia was associated with 
insulin resistance, hypertension, coronary artery disease risk, and 
obesity (6, 8, 9, 28, 29). Authors advocated that uric acid might 
promote endothelial dysfunction and increase platelet adhesive-
ness. Hannavi et al. (30) showed a significant association between 
carotid intima-media thickness and uric acid levels; they suggest 
that systemic inflammation and hyperuricemia may interact syner-
gistically to stimulate increased atherogenesis. Uric acid, associated 
with traditional cardiovascular risk factors, was examined with a 
limited number of studies in patients with RA. Although Kuo et al. 
(8) determined no difference in the rate of hyperuricemia among 
patients with RA and control group, hyperuricemia seemed to be 
more strongly associated with peripheral arterial events among 
the patients with RA. Chavan et al. (9) studied various biochemical 
parameters as CVD risk components in RA and they observed 
that increased uric acid levels may play a part for CVD. Uric acid 
is thought to be a functionally active molecule that can support 
proatherogenic processes including oxidative stress extensive in-
flammation, and endothelial dysfunction (8). In our study, uric acid 
levels were not different in RA, SpA, and control groups; how-
ever, we found a significant correlation between Framingham risk 
score and uric acid only in patients with RA. We detected that 

CVD risk was associated with uric acid and age in patients with 
RA, whereas CVD risk was only associated with age in patients 
with SpA. The ROC curve indicated that uric acid might be a pre-
dictor for increase in cardiovascular risk by more than 10%. On 
the other hand, low sensitivity and low Youden index result have 
also shown that the cutoff value of UA (5.05) is not useful enough 
to detect the patients with more than 10% risk of CVD. Out-
comes of this study corroborate that the serum uric acid level may 
increase cardiovascular risk with a different pathway and may be 
an independent marker of cardiovascular risk in RA. Widespread 
inflammation and vascular damage in RA are well known and it is 
possible that uric acid will worsen and accelerate this progression. 
On the other hand, SpA seems to be more innocent than RA in 
terms of cardiovascular risk.

Relatively small and younger patient population in the SpA group 
was thought to be the limitation of our study. Additionally, longitu-
dinal studies in larger samples are required to support our prelimi-
nary results and understand the impact of uric acid on cardiovascu-
lar risk in patients with SpA.

CONCLUSION

In the present study, CVD risk scores of patients with RA and SpA 
were similar to those of the general population. The uric acid level 
was found to be associated with the 10-year CVD risk in patients 
with RA and this parameter may play a role with a different path-
way as a predictor for increase in cardiovascular risk by more than 
10% in patients with RA.

Ethics Committee Approval: The ethics committee of Ankara Numune 
Training and Research Hospital approved this protocol (Approval date/
number: 02/19/2015/E-15-420).

Informed Consent: Written informed consent was obtained from patients 
who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – FGY, EA; Design – FGY, EA, AÖ, 
HB, RK; Supervision – HB, RK, AÖ; Resource – FGY, EA, SA; Materials 
– FGY, EA; Data Collection and/or Processing – EA, FGY, SA; Analysis 
and/or Interpretation – FGY, EA; Literature Search – FGY, EA, SA; Writ-
ing – FGY, EA; Critical Reviews – HB, RK, AÖ.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has received 
no financial support.

REFERENCES

1. Malesci D, Niglio A, Mennillo GA, Buono R, Valentini G, La Montagna 
G. High prevalence of metabolic syndrome in patients with ankylosing 
spondylitis. Clin Rheumatol 2007; 26(5): 710–4. [CrossRef]

2. Papadakis JA, Sidiropoulos PI, Karvounaris SA, Vrentzos GE, Spanakis 
EK, Ganotakis ES, et al. High prevalence of metabolic syndrome and 
cardiovascular risk factors in men with ankylosing spondylitis on an-
ti-TNFalpha treatment: correlation with disease activity. Clin Exp 
Rheumatol 2009; 27(2): 292–8.

3. Ferraz-Amaro I, González-Juanatey C, López-Mejias R, Riancho-
Zarrabeitia L, González-Gay MA. Metabolic syndrome in rheumatoid 
arthritis. Mediators Inflamm 2013; 2013: 710928. [CrossRef]

https://doi.org/10.1007/s10067-006-0380-5
https://doi.org/10.1155/2013/710928


Ağadayı et al. Cardiovascular Risk Factors and Uric Acid in Arthritis306 Erciyes Med J 2019; 41(3): 300–6

4. da Cunha VR, Brenol CV, Brenol JC, Fuchs SC, Arlindo EM, Melo IM, 
et al. Metabolic syndrome prevalence is increased in rheumatoid arthri-
tis patients and is associated with disease activity. Scand J Rheumatol 
2012; 41(3): 186–91. [CrossRef]

5. Mok CC, Ko GT, Ho LY, Yu KL, Chan PT, To CH. Prevalence of 
atherosclerotic risk factors and the metabolic syndrome in patients with 
chronic inflammatory arthritis. Arthritis Care Res (Hoboken) 2011; 
63(2): 195–202. [CrossRef]

6. Ciarla S, Struglia M, Giorgini P, Striuli R, Necozione S, Properzi G, 
et al. Serum uric acid levels and metabolic syndrome. Arch Physiol 
Biochem 2014; 120(3): 119–22. [CrossRef]

7. de Miranda JA, Almeida GG, Martins RI, Cunha MB, Belo VA, dos 
Santos JE, et al. [Article in Portuguese] [The role of uric acid in the 
insulin resistance in children and adolescents with obesity]. Rev Paul 
Pediatr 2015; 33(4): 431–6. [CrossRef]

8. Kuo D, Crowson CS, Gabriel SE, Matteson EL. Hyperuricemia and in-
cident cardiovascular disease and noncardiac vascular events in patients 
with rheumatoid arthritis. Int J Rheumatol 2014; 2014: 523897.

9. Chavan VU, Ramavataram D, Patel PA, Rupani MP. Evaluation of 
serum magnesium, lipid profile and various biochemical parameters 
as risk factors of cardiovascular diseases in patients with rheumatoid 
arthritis. J Clin Diagn Res 2015; 9(4): BC01–5. [CrossRef]

10. Garrett S, Jenkinson T, Kennedy LG, Whitelock H, Gaisford P, Calin 
A. A new approach to defining disease status in ankylosing spondylitis: 
the Bath Ankylosing Spondylitis Disease Activity Index. J Rheumatol 
1994; 21(12): 2286–91.

11. Lukas C, Landewé R, Sieper J, Dougados M, Davis J, Braun J, et 
al. Development of an ASAS-endorsed disease activity score (ASDAS) 
in patients with ankylosing spondylitis. Ann Rheum Dis 2009; 68(1): 
18–24. [CrossRef]

12. Prevoo ML, van ‘t Hof MA, Kuper HH, van Leeuwen MA, van de 
Putte LB, van Riel PL. Modified disease activity scores that include 
twenty-eight-joint counts. Development and validation in a prospective 
longitudinal study of patients with rheumatoid arthritis. Arthritis Rheum 
1995; 38(1): 44–8. [CrossRef]

13. National Cholesterol Education Program (NCEP) Expert Panel on De-
tection, Evaluation, and Treatment of High Blood Cholesterol in Adults 
(Adult Treatment Panel III). Third Report of the National Cholesterol 
Education Program (NCEP) Expert Panel on Detection, Evaluation, 
and Treatment of High Blood Cholesterol in Adults (Adult Treatment 
Panel III) final report. Circulation 2002; 106(25): 3143–421. [CrossRef]

14. Wilson PW, D’Agostino RB, Levy D, Belanger AM, Silbershatz H, 
Kannel WB. Prediction of coronary heart disease using risk factor cat-
egories. Circulation 1998; 97(18): 1837–47. [CrossRef]

15. Agarwal D, Malaviya AN. A study of conventional cardiovascular dis-
ease (CVD) risk factors in rheumatoid arthritis (RA) Indians. Indian 
Journal of Rheumatology 2013; 8(3): 19–23. [CrossRef]

16. Wibetoe G, Ikdahl E, Rollefstad S, Olsen IC, Bergsmark K, Kvien TK, 
et al. Cardiovascular disease risk profiles in inflammatory joint disease 
entities. Arthritis Res Ther 2017; 19(1): 153. [CrossRef]

17. Agca R, Heslinga SC, Rollefstad S, Heslinga M, McInnes IB, Peters 
MJ, et al. EULAR recommendations for cardiovascular disease risk 
management in patients with rheumatoid arthritis and other forms of 
inflammatory joint disorders: 2015/2016 update. Ann Rheum Dis 

2017; 76(1): 17–28. [CrossRef]

18. Corrales A, Dessein PH, Tsang L, Pina T, Blanco R, Gonzalez-Jua-
natey C, et al. Carotid artery plaque in women with rheumatoid arthri-
tis and low estimated cardiovascular disease risk: a cross-sectional 
study. Arthritis Res Ther 2015; 17(1): 55. [CrossRef]

19. Corrales A, González-Juanatey C, Peiró ME, Blanco R, Llorca J, 
González-Gay MA. Carotid ultrasound is useful for the cardiovascular 
risk stratification of patients with rheumatoid arthritis: results of a pop-
ulation-based study. Ann Rheum Dis 2014; 73(4): 722–7. [CrossRef]

20. Rueda-Gotor J, Llorca J, Corrales A, Blanco R, Fuentevilla P, Por-
tilla V, et al. Carotid ultrasound in the cardiovascular risk stratification 
of patients with ankylosing spondylitis: results of a population-based 
study. Clin Exp Rheumatol 2016; 34(5): 885–92. [CrossRef]

21. Genre F, López-Mejías R, Miranda-Filloy JA, Ubilla B, Carnero-López 
B, Blanco R, et al. Adipokines, biomarkers of endothelial activation, 
and metabolic syndrome in patients with ankylosing spondylitis. 
Biomed Res Int 2014; 2014: 860651. [CrossRef]

22. Akbal A, Selçuk B, Gürcan A, Kurtaran A, Ersöz M, Akyüz M. Ro-
matoid Artritli Hastalarda Metabolik Sendrom. Arch Rheumatol 2009; 
24(4): 202–5.

23.	Bilecik	NA,	Tuna	S,	Samancı	N,	Balcı	N,	Akbaş	H.	Prevalence	of	meta-
bolic syndrome in women with rheumatoid arthritis and effective fac-
tors. Int J Clin Exp Med 2014; 7(8): 2258–65. 

24. Karimi M, Mazloomzadeh S, Kafan S, Amirmoghadami H. The fre-
quency of metabolic syndrome in women with rheumatoid arthritis and 
in controls. Int J Rheum Dis 2011; 14(3): 248–54. [CrossRef]

25. Karvounaris SA, Sidiropoulos PI, Papadakis JA, Spanakis EK, Bertsias 
GK, et al. Metabolic syndrome is common among middle-to-older aged 
Mediterranean patients with rheumatoid arthritis and correlates with 
disease activity: a retrospective, cross-sectional, controlled, study. Ann 
Rheum Dis 2007; 66(1): 28–33. [CrossRef]

26. Sahebari M, Goshayeshi L, Mirfeizi Z, Rezaieyazdi Z, Hatef MR, 
Ghayour-Mobarhan M, et al. Investigation of the association between 
metabolic syndrome and disease activity in rheumatoid arthritis. Scien-
tificWorldJournal 2011; 11: 1195–205. [CrossRef]

27. de Oliveira BM, Medeiros MM, de Cerqueira JV, de Souza Quixadá 
RT, de Oliveira ÍM, et al. [Article in English, Portuguese] Metabolic 
syndrome in patients with rheumatoid arthritis followed at a University 
Hospital in Northeastern Brazil. Rev Bras Reumatol Engl Ed 2016; 
56(2): 117–25. [CrossRef]

28. Chandrashekara S, Dhote SV, Anupama KR. The Differential In-
fluence of Immunological Process of Autoimmune Disease on Lipid 
Metabolism: A Study on RA and SLE. Indian J Clin Biochem 2019; 
34(1): 52–9. 

29. Parra-Salcedo F, Contreras-Yáñez I, Elías-López D, Aguilar-Salinas 
CA, Pascual-Ramos V. Prevalence, incidence and characteristics of 
the metabolic syndrome (MetS) in a cohort of Mexican Mestizo early 
rheumatoid arthritis patients treated with conventional disease modify-
ing anti-rheumatic drugs: the complex relationship between MetS and 
disease activity. Arthritis Res Ther 2015; 17: 34. [CrossRef]

30. Hannawi S, AlSalmi I, Moller I, Naredo E. Uric acid is independent car-
diovascular risk factor, as manifested by increased carotid intima-media 
thickness in rheumatoid arthritis patients. Clin Rheumatol 2017; 36(8): 
1897–902. [CrossRef]

https://doi.org/10.3109/03009742.2011.626443
https://doi.org/10.1002/acr.20363
https://doi.org/10.3109/13813455.2014.924145
https://doi.org/10.1016/j.rppede.2015.08.005
https://doi.org/10.1155/2014/523897
https://doi.org/10.7860/JCDR/2015/12206.5740
https://doi.org/10.1136/ard.2008.094870
https://doi.org/10.1002/art.1780380107
https://doi.org/10.1161/circ.106.25.3143
https://doi.org/10.1161/01.CIR.97.18.1837
https://doi.org/10.1016/j.injr.2012.12.006
https://doi.org/10.1186/s13075-017-1358-1
https://doi.org/10.1136/annrheumdis-2016-209775
https://doi.org/10.1186/s13075-015-0576-7
https://doi.org/10.1136/annrheumdis-2012-203101
https://doi.org/10.1136/annrheumdis-2016-eular.5779
https://doi.org/10.1155/2014/860651
https://doi.org/10.1111/j.1756-185X.2011.01595.x
https://doi.org/10.1136/ard.2006.053488
https://doi.org/10.1100/tsw.2011.111
https://doi.org/10.1016/j.rbre.2015.08.016
https://doi.org/10.1186/s13075-015-0549-x
https://doi.org/10.1007/s10067-017-3737-z

