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INTRODUCTION 

Rheumatoid arthritis (RA) is a symmetric, inflammatory, 

peripheral polyarthritis of unknown etiology. RA needs to 

be diagnosed early and early treatment is of paramount 

importance or else it will lead to increased disability, 

morbidity and mortality.1,2 RA patients have almost a 

four-fold increase in cardiovascular events and most 

importantly this increased risk ratio is independent of 

traditional risk factors for cardiovascular diseases 

(CVDs). CVDs are the most common cause of death, 

with approximately 40% of deaths in RA patients 

attributed to CVD.3 The reason for increased risk of 

CVDs in RA is due to the fact that the patients of RA are 

prone to accelerated atherosclerosis and its 

complications. The reasons for the increased prevalence 
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ABSTRACT 

 

Background: Rheumatoid arthritis (RA) is associated with increased cardiovascular morbidity and mortality 

secondary to accelerated atherosclerosis. There is a strong association of metabolic syndrome (MS) with 

atherosclerosis. The objective of this study was to assess the prevalence of MS in RA and to identify the predictors of 

MS in RA.   

Methods: The study included 100 patients of RA (83 females,17 males; median age 42.5 (17) years diagnosed 

according to 2010 American College of Rheumatology-European League Against Rheumatism classification criteria 

who were on treatment and 110 age and sex-matched apparently healthy controls (26 males, 84 females; median age 

45 (20) years). The frequency of MS was assessed using joint consensus 2009 criteria. Patients were also assessed in 

terms of disease activity, using disease activity score 28 CRP. Logistic regression was used to identify predictors of 

MS in RA. 

Results: Metabolic syndrome was found in 45% of RA group and 22.7% of control group according to joint 

consensus 2009 criteria (p<0.005). RA group was significantly more likely to have low high-density lipoprotein 

(65%), elevated blood pressure (60%) levels and abnormal sugar (28%). In RA group, CRP (odds ratio: 1.101, 

confidence interval: 1.032-1.174 (p=0.004) {adjusted for age, DAS 28 score and Anti-CCP} remained independent 

predictor for presence of MS in RA.  

Conclusions: The frequency of MS was higher in RA group compared to control group. High CRP remained 

independent predictor associated with presence of MS. There was no association of high disease activity with MS in 

our RA patients. These findings suggest that the treating physician should screen RA patients early for presence of 

MS.  
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of atherosclerotic risk factors and MS in patients with 

rheumatic diseases are not totally clear. One of the 

explanation for such association is that MS and chronic 

inflammatory states are closely linked. There is increased 

prevalence of MS in patients of chronic inflammatory 

diseases and conversely the inflammatory biomarkers are 

elevated in patients of MS.4 The European League 

Against Rheumatism (EULAR) guidelines recommend 

that cardiovascular risk screening and management to be 

urgently done in patients with RA.5 

MS describes a constellation of cardiovascular risk 

factors such as atherogenic dyslipidemia (increased free 

fatty acids, elevated triglycerides, low high-density 

lipoprotein (HDL) cholesterol levels, and increased low-

density lipoprotein (LDL) and apolipoprotein B levels), 

central obesity, insulin resistance, disturbed glucose 

metabolism (T2DM, impaired glucose tolerance, and 

impaired fasting hyperglycemia), and hypertension.6 

There are many criteria for defining MS but three most 

widely used definitions are those from the World Health 

Organization (WHO), the National Cholesterol Education 

Program (NCEP), and the International Diabetes 

Federation (IDF) (Table 1).7-9 The disturbance of 

glucose/insulin metabolism must be present in WHO 

criteria and thus MS and diabetes are considered to be 

intersecting diagnostic categories. However, in the NCEP 

criteria, MS is a precursor to, but does not include, T2 

diabetes mellitus. The WHO definition is better suited as 

a research tool, whereas the NCEP definition is simpler 

and therefore more useful for clinical practice. The most 

recently proposed criteria released by the IDF and Joint 

consensus 2009 (JC) include gender- and ethnic group-

specific increased waist circumference as a major 

criterion, underlining the crucial importance of central 

obesity in MS.  

METHODS 

This study was conducted in the department of General 

Medicine, Sher-i-Kashmir Institute of Medical Sciences 

Medical college and hospital Srinagar, prospectively over 

a period of two years from April 2014 to March 2016.  

Inclusion criteria 

One hundred rheumatoid arthritis patients already 

diagnosed by American college of rheumatology (ACR) 

and/ newly diagnosed cases of rheumatoid arthritis 

according to the EULAR (European league against 

rheumatism) 2010 criteria served as cases.  

One hundred and ten age-, sex-, and race-matched 

apparently healthy volunteers’ women and men from 

urban and rural residences of the Kashmir valley served 

as the control group in the present study. The healthy 

subjects were represented by the family members of 

patients, or families of medical or paramedical staff of the 

hospital.  

Exclusion criteria 

Patients with other inflammatory diseases, malignancies, 

diseases of the central nervous system, chronic kidney 

disease, chronic liver disease besides RA, were excluded 

from the study. 

Informed consent was obtained from all subjects. The 

study was approved by the Institutional ethical committee 

of SKIMS MCH Srinagar.  

Clinical assessment  

Patients diagnosed as having RA as per the EULAR 2010 

criteria were recorded for demographic characteristics 

(like age, sex and residence), disease specific variables 

(Duration of RA, number of tender joints, number of 

swollen joints, duration of treatment, nature and dose of 

treatment i.e. disease modifying anti rheumatic drugs 

[DMARDs], steroids, non-steroidal anti-inflammatory 

drugs [NSAIDs]), co-morbid conditions.  

Disease activity score 

The disease activity score was assessed by disease 

activity score 28 (DAS 28 CRP) by counting number of 

swollen joints and tender joints in 28 joint sites, the 

patients’ global assessment of health measured on a 

visual analogic scale (VAS, range 0-100 mm), and C 

reactive protein (CRP). A score of DAS28 CRP between 

2. 6-3.2 indicates low disease activity, > 3.2- ≤ 5.1 

moderate and > 5.1 high disease activity.10 

Body mass index 

Body mass index (BMI) was calculated from weight/ 

height 2 (kg/m2). BMI values < 18.5 kg/m2 are considered 

underweight, between 18.5-24.9 as normal, 25-29.9 as 

overweight and values greater than 30 indicate obesity.11 

Waist circumference (WC) was measured to the nearest 

0.5 cm midway between the iliac crest and the lower rib 

margin. The cut off value for waist circumference was 

taken as 90 centimeters (cms) and 80 cms for ethnic 

specific south Asian men and women according to the 

Joint Consensus criteria 2009 and consensus statement on 

metabolic syndrome from India.12,13  

Biochemical measures 

Biological tests were performed from venous blood 

samples obtained the morning after an overnight fast. 

Plasma fasting glucose (FG) levels were measured using 

the glucose oxidase method. Plasma sugar values of ≥ 

100 mg/dl were considered as criteria for metabolic 

syndrome according to the JC 2009 criteria. C-reactive 

protein (CRP) estimation was done by utilizing particle 

enhanced turbidimetric assay and levels greater than 5 

mg/L were considered positive. ESR, total cholesterol, 

low-density lipoprotein (LDL) and high-density 

lipoprotein (HDL) were determined by standard 
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laboratory methods. Concentrations of serum 

triglycerides ≥ 150 mg/dl in both men and women, HDL 

≤ 40 mg/dl in men and HDL ≤ 50 mg/dl in women were 

considered as lipid criteria for Metabolic syndrome.  

Blood pressure measurement 

Blood pressure (BP) measurement were done by trained 

personnel using a mercury sphygmomanometer and a 

stethoscope. Measurements were taken from the left 

upper arm after subjects have been sitting for a period of 

more than five minutes in accordance with the 

recommendation of American heart association. Another 

measurement was taken in a similar way after a rest 

interval of five minutes. The mean value of the two 

readings were recorded to the nearest 2.00 mm Hg. BP of 

≥ 130/85 were taken as criteria for metabolic syndrome 

according to the Joint consensus criteria 2009.12  

Metabolic syndrome criteria 

There are many criteria’s that have attempted to define 

metabolic syndrome but as such no consensus has been 

reached in giving a universal criterion for diagnosis of 

metabolic syndrome. In this study, we used the JC 2009 

criteria (Table 1) for studying the prevalence of metabolic 

syndrome and analysis of components of metabolic 

syndrome in RA patients as it is almost same as the 

NCEP 2004 criteria which is the most widely used 

criteria of metabolic syndrome.  

Statistical analysis 

Statistical data analysis was done utilizing SPSS 20. 

Normality of test was done by Shapiro Wilk test. Mean 

with standard deviation was calculated for waist 

circumference as it was normally distributed. Median 

with Interquartile range (IQR) was calculated for age, 

duration of disease, duration of treatment, type of 

treatment, EULAR, DAS 28, ESR, CRP, RF, Anti CCP, 

waist circumference, systolic and diastolic BP, sugar 

fasting, HDL and TG as they were not normally 

distributed. Nominal categorical data between the groups 

were compared using Chi-square test or Fisher’s exact 

test as appropriate. Continuous categorical data between 

the groups were compared using sample t-test.  

P<0.05 was considered statistically significant. 

Multivariate logistic regression models were constructed 

and odds ratio and 95% confidence interval were 

calculated to investigate the independent predictors of 

individual RA-related characteristics and Metabolic 

syndrome in patients with RA. 

RESULTS 

A total of one hundred patients diagnosed as having 

Rheumatoid arthritis were included in this study. One 

hundred and ten age, sex and race matched healthy 

relatives of RA patients served as controls. Baseline 

characteristics of both RA and control groups are shown 

in (Table 2). Most of the patients in the both the group 

were females, 83 out of 100 (83%) in the RA group and 

84 out of 110 (87.5%) in the control group and the 

difference was statistically insignificant (p=0.234). 

Systolic and diastolic blood pressure and were 

significantly higher and HDL was lower in RA group 

than in control group, a difference that was statistically 

significant (<0.005). There was no difference noted 

between the two groups with respect to age, sex 

distribution, weight, BMI, waist circumference, sugar and 

triglycerides level.  

Table 1: Joint consensus criteria for                       

metabolic syndrome. 

 JC 2009 

Number of criteria Three or more of 

Obesity  

 

Population- and country-

specific definitions. 

Waist circumference ≥90 

cms in men, ≥ 80 cms in 

women 

Blood pressure mm hg ≥ 130/85 or treatment 

Dyslipidemia: HDL 

HDL-C ≤ 40 mg/dL in men, 

≤ 50 mg/dL in women, or 

treatment 

Triglycerides  ≥150 mg/dL or treatment 

Glucose intolerance or 

fasting plasma glucose 

≥100 mg/dL or type 2 

diabetes mellitus 

HDL: High density lipoprotein, JC: Joint consensus 

Forty-five patients out of 100 (45%) in the RA group and 

25 patients out of 110 (22.7%) in the control group were 

found to have metabolic syndrome utilizing JC 2009 

criteria and the difference was statistically significant 

(p<.000). The most common abnormality noted in the RA 

group was elevated waist circumference (66%), low HDL 

(65%), elevated blood pressure (60%), elevated 

triglycerides (41%) and abnormal sugars (28%). However 

low HDL, elevated blood pressure and abnormal sugars 

were the most significant difference between the RA and 

the control group (p<0.05) (Table 3).  

The demographic and biochemical parameters of RA 

patients with MS and without MS is shown in Table 4. 

The median(IQR) for disease duration of RA was 5 (8) 

years. Thirty-three patients were in remission (2 with 

metabolic syndrome and 31 without metabolic 

syndrome). Twenty-six had mild disease (17 with MS 

and 9 without MS). Thirty-four had moderate disease 

activity (21 with MS and 13 without MS) and 7 had 

severe disease (5 with MS and 2 without MS). The post 

hoc analysis of a 2 x 4 contingency table showed 

prevalence of metabolic syndrome was significantly less 

in patients who were in remission and mild disease 

activity (p<0.00).  
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Sixty patients were on DMARD`s (27 had MS and 33 

without MS), 32 were on DMARD plus steroids (16 had 

MS and 16 without MS), 7 patients were on DMARD 

plus NSAID (1 had MS and 6 without MS) and one 

patient was not on any treatment (Had MS). Post hoc 

analysis of a 2 x 4 contingency table showed no 

significant correlation between nature of treatment in RA 

and MS (p=0.239).  

 

Table 2: Demographic and biochemical parameters of rheumatoid arthritis patients and controls. 

 
RA group Control group 

P value 
Median IQR Median IQR 

Age 42.5 17 45 20 0.598 

WC (centimeters) 86  (14) 88  (8) 0.829 

SBP (mm Hg) 130  (10) 120  (20) 0.000 

DBP (mm Hg) 84  (10) 80  (10) 0.000 

HDL (mg/dL) 43  (12) 48  (14) 0.000 

TG (mg/dL) 138  (58) 138  (64) 0.521 

BSF (mg/dL) 92  (17) 90  (14) 0.191 

RA: Rheumatoid arthritis, IQR: Interquartile range, WC: waist circumference, SBP: systolic blood pressure, DBP:  diastolic blood 

pressure, HDL: High density lipoprotein, TG: triglycerides, BSF: Blood sugar fasting. 

Table 3:  Components of metabolic syndrome in rheumatoid arthritis and controls. 

 
 RA group Control group  

P value 
(Count) (Percentage) (Count) (Percentage) 

Elevated WC (cms) 66 66 76 69.1% 0.633 

Elevated BP (mm Hg) 60 60 20 18.2  0.000 

Low HDL (mg/dL) 65 65 45 40.9  0.000 

Elevated TG (mg/dL) 41 41 39 35.5  0.409 

Abnormal sugar (mg/dL) 28 28 14 12.7  0.006 

RA: Rheumatoid arthritis, WC: Weight circumference, BP: Blood pressure, HDL: high density lipoprotein, TG: triglycerides 

Table 4: Correlation of demographic and biochemical parameters of rheumatoid arthritis with                              

metabolic syndrome. 

 RA with MS RA without MS P Value 

Age [years] (median (IQR)  48 (15) 38 (20) 0.001 

Disease duration [years] (Median (IQR)) 5 (8) 3 (7) 0.214 

Treatment duration [years] (median (IQR)) 4 (7) 2 (5) 0.438  

DAS 28 CRP score (median (IQR)) 3 (1) 2 (1) 0.001 

ESR [mm Hg] (median (IQR)) 28 (11) 23 (18) 0.077 

CRP [mg/dL] (median (IQR)) 17 (12) 5 (8) 0.000  

RF IU/mL (median (IQR)) 26 (22) 26 (20) 0.988 

Anti CCP [U/mL] (median (IQR)) 72 (88) 30 (186) 0.067 

WC [cms] (mean±SD)  90.36±7.94 82.95±9.91 0.000  

SBP [mm Hg] (median (IQR)) 140 (10) 130 (8) 0.000  

DBP [mm Hg] (median (IQR)) 90 (10) 80 (8) 0.000  

BSF [mg/dL] (median (IQR)) 100 (15) 88 (13) 0.000  

HDL [mg/dL] (median (IQR)) 40 (11) 46 (11) 0.006  

TG [mg/dL] (median (IQR)) 164 (56) 121 (41) 0.000 

Metabolic score (median (IQR)) 3 (1) 1 (1) 0.000 

RA: Rheumatoid arthritis, MS: Metabolic syndrome, IQE: interquartile range, DAS: disease activity score, CRP: C-reactive protein, 

RF: Rheumatoid factor, Anti CCP: Anti citrullinated cyclic polypeptide, WC: Waist circumference, SBP: Systolic blood pressure, 

DBP: Diastolic blood pressure, BSF: Blood sugar fasting, HDL: High density lipoprotein, TG: Triglycerides 

 

In univariate analysis, females with RA having MS were 

older, had higher CRP, and higher DAS28 score (p<0.05) 

(Table 4). In multivariate analysis, there was a significant 

association with CRP (odds ratio: 1.101, confidence 
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interval: 1.032-1.174 (p=0.004) {adjusted for age and 

DAS 28 CRP score} with prevalence of MS in RA (Table 

5).  

Table 5: Predictors of metabolic syndrome by 

multivariate analysis. 

                  Multivariate analysis 

 OR CI 95% P 

Age  1.040 0.998-1.085 0.064 

DAS 28 CRP 1.517 0.902-2.550 0.116 

CRP [mg/dL] 1.101 1.032-1.174 0.004 

OR: Odds ratio, CI: Confidence interval, DAS 28 CRP: 

Disease activity score 28, CRP: C reactive protein 

DISCUSSION 

Premature atherosclerosis which leads to adverse 

cardiovascular events in rheumatoid arthritis has a strong 

association with metabolic syndrome which has made the 

researchers to explore the prevalence of MS in RA 

patients in the last decade.14 Interestingly the prevalence 

of MS in RA has varied in different studies from higher 

than controls to comparable to controls.15-19 The reason 

may be the different criteria used to define MS in 

different studies, however the results have still varied in 

different studies using the same criteria, which can be 

explained by the diversity of the study population 

characteristics, disease presentation and treatment 

regimen.  

The prevalence of MS in RA patients in present study 

was 45% and 22.7% in controls utilizing the JC 2009 

criteria which is in accordance to most of studies that 

showed increased prevalence of MS in RA ranging from 

17% in Mexican, 19% in South African, 19.9% in Dutch, 

38.3% in English, to 41.5% in Swedish, 42% in 

American, and 44% in Greek patients. In India, also 

higher prevalence of MS has been reported from Silchar 

(39.28% in RA and 20 % in controls) and Chandigarh 

(31.57%in RA and 14.9%).19,21-27 

When exploring the clinical and biochemical parameters 

in present study, RA patients had lower HDL, higher 

systolic BP and higher diastolic BP compared with 

healthy controls, a difference that was statistically 

significant. These results are in accordance with 

observations made by Rostom et al and Pandey et al.16,26 

We did not find any significant correlation of body mass 

index (BMI), waist circumference and sugar between two 

groups. Similar observations with regards to BMI with 

MS has been reported by others.16 However, in these 

studies increased waist circumference was significantly 

higher in the RA group.16.26 The reason behind study 

patients of RA having lower waist circumference and are 

lower BMI may be due to the cultural characteristics 

restricting high caloric diet in RA, however this needs to 

be substantiated in further studies.  

Study also observed that among the five components of 

metabolic syndrome between RA and controls the most 

significant were low HDL, elevated BP and impaired 

fasting sugars. These are in accordance with previous 

studies but we didn`t find any correlation of remaining 

two components of metabolic syndrome (abnormal waist 

circumference and elevated TG`s) with increased 

prevalence of MS in RA as in these studies.16,25 The 

negative correlation of abnormal waist circumference 

with MS in our RA patients as discussed earlier can be 

linked to proposed hypothesis of poor nutrition. 

However, TG`s not having significant correlation with 

MS in RA patients in present study can be better 

explained by the fact that the lipid profile of RA patients 

has been evaluated in several studies that have reported 

dyslipidemia as well as normal pattern in RA patients 

when compared to controls.28-30 

In this study, we found that CRP was the only single 

factor that was associated independently with MS in RA 

patients. This association has been previously reported.26 

We didn`t find any significant association between age, 

duration of disease, disease activity score with MS in RA 

as has been reported by previous studies.15,19,26 However, 

disease activity score has not been associated with MS in 

RA in many studies.16,27 This can be explained by the fact 

that DAS, CRP is a single point measure of disease 

activity and it can vary with time depending upon the 

dose of quick relief medications like NSAID`s and 

steroids.28 

Contrary to other studies, we did not find any association 

between ESR and MS in present study.30 Rheumatoid 

factor seropositivity was also not associated with 

prevalence of MS in RA in present study. The same has 

been reported earlier by Rostom et al and Karvounaris et 

al.16,19 Also, we didn`t find any association of nature of 

treatment with MS in RA as has been reported by earlier 

studies.16 This study had a limitation which included the 

assessment of disease severity by DAS 28 CRP as minor 

addition of quick relief medications to the stable regimen 

can alter DAS 28 CRP erroneously. And lastly present 

study was devoid of any cause effect inferences on 

relationship of changes in CRP with MS in RA over a 

period of time.  

CONCLUSION 

The prevalence of MS in RA is quite high as compared to 

general population. CRP remains the independent 

predictor of MS in RA. We suggest that treating 

physicians in addition to targeting DAS 28 score should 

be aware of screening the cornerstone of cardiovascular 

morbidity and mortality i.e. Metabolic syndrome in RA 

patients. Study also recommend that further studies are 

needed to conduct any cause-effect inferences of CRP 

association between MS and RA.  

 

 



Naik M et al. Int J Res Med Sci. 2017 Aug;5(8):3322-3328 

                                                       International Journal of Research in Medical Sciences | August 2017 | Vol 5 | Issue 8    Page 3327 

 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Rall LC, Roubenoff R. Rheumatoid cachexia: 

metabolic abnormalities, mechanisms and 

interventions. Rheumatol. 2004;43:1219-23. 

2. Giles JT, Bartlett SJ, Andersen RE, Fontaine KR, 

Bathon JM. Association of body composition with 

disability in rheumatoid arthritis: impact of 

appendicular fat and lean tissue mass. Arthritis 

Rheum. 2008;59:1407-415. 

3. Callahan LF, Pincus T. Mortality in the rheumatic 

diseases. Arthritis Care Res. 1995;8:229-41. 

4. Abbasi F, Brown BW, Lamendola C, McLaughlin 

T, Reaven GM. Relationship between obesity, 

insulin resistance, and coronary heart disease risk. J 

Am Coll Cardio. 2002;40:937-43. 

5. Peters MJ, Symmons DP, McCarey D, Dijkmans 

BA, Nicola P, Kvien TK, et al. EULAR evidence-

based recommendations for cardiovascular risk 

management in patients with rheumatoid arthritis 

and other forms of inflammatory arthritis. Ann 

Rheum Dis. 2010;69:325-31. 

6. Reilly MP, Rader DJ. The metabolic syndrome: 

more than the sum of its parts? Circulat. 

2003;108:1546-51. 

7. Alberti KG, Zimmet PZ. Definition, diagnosis and 

classification of diabetes mellitus and its 

complications. Part 1: diagnosis and classification of 

diabetes mellitus provisional report of a WHO 

consultation. Diabet Med. 1998;15:539-53. 

8. Executive summary of the 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). JAMA. 2001;285:2486-97. 

9. Alberti KG, Zimmet P, Shaw J. The metabolic 

syndrome: a new worldwide definition. Lancet. 

2005;366:1059-62. 

10. Prevoo ML, van’t Hof MA, Kupper HH, van 

Leeuwen MA, van de Putte LB, van Riel L. 

Modified disease activity scores that includes 

twenty-eight joint counts. Development and 

validation in a prospective longitudinal study of 

patients with rheumatoid arthritis. Arthritis Rheum 

1995;38:44-8. 

11. Physical status the use and interpretation of 

anthropometry: in report of a WHO expert 

committee. World Health Organ Tech Rep Ser. 

1995;854:1-452. 

12. Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, 

Cleeman JI, Donato KA, et al. Harmonizing the 

metabolic syndrome: a joint interim statement of the 

International diabetes federation task force on 

epidemiology and prevention; National heart, lung, 

and blood institute; American Heart Association; 

World Heart Federation; International 

Atherosclerosis Society; and International 

Association for the Study of Obesity. Circulat. 

2009;120:1640-5. 

13. Mishra A, Chowbey P, Makkar BM, Vikram NK, 

Wasir JS, Joshi SR, et al. Consensus statement for 

diagnosis of obesity, abdominal obesity and the 

metabolic syndrome for Asian Indians and 

recommendations for physical activity, medical and 

surgical management. J Assoc Physician India. 

2009;57:163-7.   
14. Stevens RJ, Douglas KM, Saratzis AN, Kitas GD. 

Inflammation and atherosclerosis in rheumatoid 

arthritis. Expert Rev Mol Med. 2005;7:1-24. 

15. Dao HH, Do QT, Sakamoto J. Increased frequency 

of metabolic syndrome among Vietnamese women 

with early rheumatoid arthritis: a cross-sectional 

study. Arthritis Res Ther. 2010;12:R218. 

16. Rostom S, Mengat M, Lahlou R, Hari A, Bahiri R, 

Hajjaj-Hassouni N. Metabolic syndrome in 

rheumatoid arthritis: case control study. BMC 

Musculoskelet Disord. 2013;14:147. 

17. 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;63:195-202. 

18. Sahebari M, Goshayeshi L, Mirfeizi Z, Rezaieyazdi 

Z, Hatef MR, Mobarhan MG, et al. Investigation of 

the association between metabolic syndrome and 

disease activity in rheumatoid arthritis. Scientific 

World J. 2011;11:1195-205. 

19. Karvounaris SA, Sidiropoulos PI, Papadakis JA, 

Spanakis EK, Bertsias GK, Kritikos HD, 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;66:28-33. 

20. Zonana-Nacach A, Santana-Sahagun E, Jimenez-

Balderas FJ, Coronel C. Prevalence and factors 

associated with metabolic syndrome in patients with 

rheumatoid arthritis and systemic lupus 

erythematosus. J Clin Rheumatol. 2008;14:74-7. 

21. Dessein PH, Tobias M, Veller MG. Metabolic 

syndrome and subclinical atherosclerosis in 

rheumatoid arthritis. J Rheumatol. 2006;33:2425-32. 

22. Raterman HG, van Eijk IC, Voskuy AE, Peter MJ, 

Dijkmans BA, van Halm VP, et al. The metabolic 

syndrome is amplified in hypothyroid rheumatoid 

arthritis patients: a cross-sectional study. Ann 

Rheum Dis. 2010;69:39-42. 

23. Toms T, Panoulas V, John H, Douglas KM, Kitas 

GD. Methotrexate therapy associates with reduced 

prevalence of the metabolic syndrome in rheumatoid 

arthritis patients over the age of 60- more than just 

an anti-inflammatory effect? A cross sectional 

study. Arthritis Res Ther. 2009;11(4):R110. 



Naik M et al. Int J Res Med Sci. 2017 Aug;5(8):3322-3328 

                                                       International Journal of Research in Medical Sciences | August 2017 | Vol 5 | Issue 8    Page 3328 

24. Elkan AC, Hakansson N, Frostegard J, Cederholm 

T, Hafstrom I. Rheumatoid cachexia is associated 

with dyslipidemia and low levels of atheroprotective 

natural antibodies against phosphorylcholine but not 

with dietary fat in patients with rheumatoid arthritis: 

a cross-sectional study. Arthritis Res Ther. 

2009;11(4):R37. 

25. Chung CP, Oeser A, Solus JF, Avalos I, 

Gebretsadik T, Shintani A. Prevalence of the 

metabolic syndrome is increased in rheumatoid 

arthritis and is associated with coronary 

atherosclerosis. Atherosclerosis. 2008;196:756-6. 

26. Pandey PK, Swami A, Biswas TK, Thakuria R. 

Prevalence of metabolic syndrome in treatment 

naïve rheumatoid arthritis and correlation with 

disease parameters. Arch Rheumatol. 

2017;32(10):1-7. 

27. Sharma A, Bhilave N, Sharma K, Varma I. 

Metabolic syndrome in Indian patients with 

rheumatoid arthritis and its correlation with disease 

activity. Arthritis Res Ther. 2012;14 (1):P66. 

28. Georgiadis AN, Papavasiliou EC, Lourida ES, 

Alamanos Y, Kostara C, Tselepis AD, et al. 

Atherogenic lipid profile is a feature characteristic 

of patients with early rheumatoid arthritis: effect of 

early treatment e a prospective, controlled study. 

Arthritis Res Ther. 2006;8:R82. 

29. Hassen Zrour S, Hassine Neffeti F, Sakly N, Jguirim 

M, Korbaa W, Younes M, et al. Lipid profile in 

Tunisian patients with rheumatoid arthritis. Clin 

Rheumatol. 2011;30:1325-31. 

30. Dursunolu D, Evrengül H, Polat B, Tanriverdi H, 

Cobankara V, Kaftan A, et al. Lp(a) lipoprotein and 

lipids in patients with rheumatoid arthritis: serum 

levels and relationship to inflammation. Rheumatol 

Int. 2005;25:241-5. 

31. Alexander CM, Landsman PB, Grundy SM. The 

influence of age and body mass index on the 

metabolic syndrome and its components. Diabetes 

Obes Metab. 2008;10:246-50. 
 

 

 

 

 

 

 

 

 

 

 

Cite this article as: Naik M, Bhat T, Jalalie U, 

Ganayie MT, Waseem M, Bhat A. Prevalence and 

predictors of metabolic syndrome in rheumatoid 

arthritis. Int J Res Med Sci 2017;5:3322-8. 


