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Abstract: Context: Rheumatoid Arthritis (RA) patients have a higher chance of adverse cardiovascular events due to 
accelerated atherosclerosis. The objective of this study was to assess if there is any correlation of duration and disease 
activity of Rheumatoid Arthritis with carotid intima media thickness (CIMT), an efficient marker of atherosclerosis and 
predictor of future adverse cardiovascular events. 

Aims: To look for any correlation between CIMT and disease duration and activity of Rheumatoid Arthritis. 

Settings and Design: Cross-sectional observational study. 

Methods and Material: Sixty patients of Rheumatoid Arthritis, diagnosed as per 2010 ACR/EULAR guideline, were 
divided in three groups depending on disease duration and then disease activity was measured by DAS28 scoring. 
Carotid intima medial thickness was measured using USG and correlation was calculated by statistical measures.  

Statistical Analysis Used: Correlations between the variables were measured using Chi Square test and Pearson 
Correlation test. 

Results: Significant statistical correlation with the haematological parameters and inflammatory parameters were found 
to the disease activity of RA. Disease activity of RA was also strongly correlated with dyslipidemia. Also thickened 
Carotid IMT was associated with older age and it was strongly associated with Rheumatoid Factor and Anti CCP 
positivity. Disease duration was found to be strongly correlated with thickened carotid intima media and carotid plaque in 
this study. Disease activity also showed similar strong correlation with carotid intima media thickness and carotid plaque.  

Conclusions: Both disease duration and disease activity were strongly associated with increased CIMT and carotid 
plaque, marker of accelerated atherosclerosis, in RA patients. 
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INTRODUCTION 

Rheumatoid arthritis (RA) is a chronic systemic 
inflammatory autoimmune disease characterized by 
chronic and erosive polyarthritis and causes 
irreversible joint deformity, disability along with extra-
articular involvement of other organs like lungs, heart, 
eye and skin. 

Patients with RA have almost two fold increased 
risk of developing coronary artery disease (CAD) 
compared to the normal healthy population [1, 2] which 
is almost same as diabetes mellitus [3]. Even prior to 
the diagnosis, individuals with RA have three times 
higher risk to have had a prior myocardial infarction 
(MI) than subjects without RA [2]. An expert committee 
of the European League against Rheumatism (EULAR) 
has recommended to multiply Cardiovascular risk 
scores (e.g., Framingham) by 1.5 in some patients with 
RA to establish their actual risk of heart disease 
augmented by the disease process of RA [4]. 

Cardiovascular mortality is increased among 
patients with RA [5-9]. The incidence of coronary artery  
 
 

*Address correspondence to this author at the Shuvankar Pally, P.O.+ Dist.- 
Bankura. Pin- 722101, Indian; Tel: +918918531957;  
E-mail: ayanmidya@gmail.com 

disease and carotid atherosclerosis is higher in RA 
patients than in general population even when 
controlling for traditional cardiovascular risk factors, 
such as hypertension, obesity, hypercholesterolemia, 
diabetes and cigarette smoking [10]. Untreated RA is 
associated with an adverse lipid profile that is 
conventionally accepted as a risk factor for 
cardiovascular disease (CVD) [11]. It has also been 
proved that the adverse lipid profile can be improved to 
an extent that is clinically meaningful by effectively 
treating RA without using a lipid-lowering agent [12]. 

The magnitude and chronicity of the inflammatory 
response, as measured by C-Reactive Protein (CRP), 
correlates with carotid atherosclerosis development in 
RA [13]. As increased carotid intima–media thickness 
(IMT) and carotid plaques have been proved to predict 
the development of CV events in RA.  

Though many studies have already been done on 
the prevalence of atherosclerosis in Rheumatoid 
Arthritis and its association with increased mortality, 
only a very few studies are available regarding 
correlation of atherosclerosis with disease activity and 
disease duration of Rheumatoid Arthritis. This study is 
taken up to look for any correlation between 
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accelerated atherosclerosis and disease duration and 
activity of Rheumatoid Arthritis using Carotid Intima 
Medial Thickness and Disease Activity Score-28 (DAS-
28). 

SUBJECTS AND METHODS 

It is a Cross-sectional observational study done on 
diagnosed or newly diagnosed patients of rheumatoid 
arthritis, as per 2010 ACR/EULAR classification 
criteria, attending the Rheumatology clinic and medical 
Out-patient department of a tertiary care hospital in 
eastern India. 

Sixty cases diagnosed as Rheumatoid Arthritis 
divided in three groups based on duration of disease, 
Group one: those subjects who had RA of less than 
two years, Group two: those subjects who had RA 
between two to five years, Group three: those subjects 
having RA for more than five years [14]. 

Inclusion Criteria 

Patients who are older than 16 years and diagnosed 
or newly diagnosed with RA as per 2010 ACR/EULAR 
criteria were included in the study after taking an 
informed consent about participating in the study. 

Exclusion Criteria 

Patients with burnt out cases of RA were excluded 
from the study. Patients with known cases of Ischemic 
Heart Disease, past history of cerebrovascular events, 
evidence of renal/liver/lung failure, history of tobacco 
chewing, smoking were also excluded from the study. 
Persons who were not willing to take part in the study 
were excluded from the study. 

Written well-informed consents were obtained from 
the participants of the study group. This study was in 
accordance with the declaration of Helsinki and was 
approved by the institutional ethical committee. 

Laboratory Investigations 

Blood samples were collected from patients and 
evaluated for complete hemogram, ESR, C-reactive 
protein, Fasting and Postprandial Blood Sugar, HbA1c, 
Blood Urea, Serum Creatinine, Lipid profile, RA Factor 
& Anti-cyclic Citrullinated Peptide Antibodies (Anti-
CCP). 

All subjects included in the study were evaluated for 
their disease activity using simplified DAS 28. 

DAS 28 = 0.56√TJC + 0.28√SJC + 0.70 (log ESR) + 
1.08 +0.16. 

TJC=tender joint count 

SJC=swollen joint count 

Carotid Intima Media Thickness Measurement 

All subjects underwent carotid sonography using 
7.5MHz transducer. The common carotid arteries 
(CCA) were examined bilaterally up to the bifurcation 
including proximal part of internal carotid artery (ICA) 
and external carotid artery (ECA). The intima media 
thickness, plaque characterization (including echo 
texture, calcification, and cavitations) were assessed – 
initially by gray scale USG and then followed by colour 
flow imaging. Three readings were taken and then the 
average was used as the mean carotid IMT of the 
subject. 

The normal intima-medial thickness of common 
carotid artery as evaluated by B-mode ultrasound 
imaging was 0.70 ± 0.14 mm [15]. For the present 
study carotid IMT value of 0.7 mm was considered as 
the higher limit of normal value. Typically, carotid 
plaques were defined as a local IMT of 1.5 mm. (range 
between 1.2 –1.9 mm in different studies) or as a focal 
thickening of greater than 50% of the surrounding area 
[16]. 

Statistical Methods 

The statistical software Statistical Package for 
Social Sciences (SPSS, Chicago, IL, USA), version 20 
has been used for the analysis. An alpha level of 5% 
has been taken, i.e. p value less than 0.05 been 
considered as statistically significant. Correlations 
between the variables were measured using Chi 
Square test for categorical variables and Pearson 
Correlation test for continuous variables. 

RESULTS 

Majority of the study population (89%) belonged to 
the age group of 31-60 years and most of them were 
female (70%). Majority (73.33%) of the study 
population had disease duration of more than two 
years and a significant (35%) no of patients had severe 
disease activity. Rheumatoid factor was positive in 80% 
of the study population and 72% were positive for Anti-
CCP. 81.67% patients had IMT thickness more than 
normal (>=0.07), but only 8 (13.33%) patients had 
carotid plaque on Ultrasonography. 
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Relation of Different Parameters with Disease 
Activity 

Haematological abnormalities were more common 
in patients with higher disease activity. Anaemia (P 
Value- 0.042), Increased Total Count (P Value- 0.045), 
Higher Neutrophil Count (P Value- 0.002) all were more 
common in the study population with severe disease 
activity. Patients with higher disease activity also had 
higher levels of ESR (>40) with P Value of <0.001. 
Patients with severe disease activity also had elevated 
values of CRP (>6) with P Value of 0.011. 

Though Hypertension and Diabetes were not 
associated but Dyslipidemia was more common in the 
study population with severe disease activity (P Value- 
0.037). 

Relationship of Different Parameters with Increased 
Carotid IMT 

Carotid IMT were significantly increased in relatively 
older population (P Value- 0.001). Carotid IMT were 
comparatively increased in female patients but the 
correlation was not statistically significant (P Value- 
0.719). 

In the present study, increased Carotid IMT was 
associated with haematological parameters like 
Anaemia, Raised TLC, Raised Neutrophil Count and 
high level of inflammatory markers like ESR and CRP 
which was statistically significant. Increased Carotid 
IMT was statistically very strongly correlated with 
Rheumatoid Factor positivity (P Value- 0.019) and Anti-
CCP positivity (P Value- 0.00001). 

Table 1 suggests more than 50% patients with 
disease for less than two years had thickened carotid 
IMT and 100% of the patients who had disease for 
more than 5 years had thickened CIMT. This 
correlation of thickening of carotid IMT with duration of 
RA was statistically significant (P Value of 0.003). 

Table 2 suggests Most (95.24%) of the patients with 
severe disease activity had thickened Carotid IMT and 
nearly three fourth (74.36 %) of the study population 
with Moderate disease activity had thickened CIMT & 
the correlation of Disease activity with Carotid IMT was 
statistically significant (P Value- 0.046). 

Table 3 suggests Patients with longer duration of 
RA (>5 years) had more incidence of Carotid Plaque 

Table 1: Correlation of Disease Duration with Carotid IMT 

Duration 
 

1 2 3 
Total p Value Significance 

<0.07 7(43.75) 4(16.67) 0(00) 11(18.33) 
Carotid IMT 

>=0.07 9(56.25) 20(83.33) 20(100) 49(81.67) 
0.003 Significant 

Total 16(100) 24(100) 20(100) 60(100)   

 
Table 2: Correlation of Disease Activity with Carotid IMT 

Disease Activity 
 

Moderate Severe 
Total p Value Significance 

<0.07 10(25.64) 1(4.76) 11(18.33) 
Carotid IMT 

>=0.07 29(74.36) 20(95.24) 49(81.67) 
0.046 Significant 

Total 39(100) 21(100) 60(100)   

 
Table 3: Correlation of Disease Duration with Carotid Plaque 

Duration 
 

1 2 3 
Total p Value Significance 

Absent 15(93.75) 23(95.83) 14(70) 52(86.67) 
Carotid Plaque 

Present 1(6.25) 1(4.17) 6(30) 8(13.33) 
0.026 Significant 

Total 16 24 20 60(100)   
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(30%) and the correlation was significant statistically (P 
Value- 0.026). 

Table 4 suggests Out of eight patients with carotid 
plaque six patients had severe disease activity which 
was statistically significant (P Value- 0.018). 

DISCUSSION 

This is a cross-sectional observational study on 
“Correlation of Carotid Intima Medial Thickness with 
Disease Duration and Activity of Rheumatoid Arthritis” 
conducted with patients attending Rheumatology and 
Medical outpatient departments of a tertiary hospital in 
eastern India. 

A total of 60 patients of proven RA with various 
disease duration and activity, were recruited as per 
study protocol, out of which majority (70%) were female 
with male to female ratio of 1:2.33. This correlates with 
the incidence of RA among the general populations as 
documented by Cojocaru et al. [17] and study done by 
Singh H et al. [14]. 

In the present study majority of the study population 
belonged to 41-50 years of age group (37%), followed 
by 51-60 years of age group (30%) & the mean age 
was 46.68 years. The mean age at presentation of RA 
was 42.69 years in a study done by Mandal SK et al. 
[18] whereas in study done by Myasoedova et al., 
mean age of the study population was 58.42 [19].  

In present study the patients were divided in three 
groups according to the duration of their disease, 
patients with RA for six months to two years were 
labeled as group 1 (27%), patients with RA for two 
years to five years were in group 2 (40%) & patients 
with disease for more than five years were in group 3 
(33%), as done in previous studies [14]. 

Disease activity was measured according to DAS 
28 calculator with the help of website address 
www.dasscore.nl/das28/DAS calculators/dasculators. 
Disease activity was stratified into mild (score<3.2); 
moderate (score 3.2-5.1); severe was (score>5.1). In 

the current study 65% of patients had moderate 
disease activity and 35% of patients had severe 
disease activity. None of the patients had mild disease 
activity or disease in remission. In study done by Singh 
H et al., 15.55% patients had mild disease activity, 
51.11% patients had moderate disease activity and 
33.33% patients had severe disease activity [14]. 

In the present study, severe disease activity was 
more common in the age group of 41-50 years 
(40.91%), though not statistically significant (p value- 
0.796). Most of the patients with severe disease activity 
belonged to age> 40 years (80.95%), corroborative 
with study done by Pawlowska et al. [20]. 

In the present study severe disease activity was 
more among female patients (P Value- 0.443), 
corroborative with study done by Jawaheer et al. [21]. 

In this study 5% of the patients had anemia of 
chronic diseases which is similar to the study done by 
Mariana Costa et al. (4.5%) [22] Anemia was more 
evident in patients with severe disease activity 
(41.67%) which was statistically significant (P Value- 
0.042). 

In the present study 11.67% of patients had 
leukocytosis compared to 27% found in study done by 
Syed KM et al. [23]. Severe disease activity was also 
associated with higher total leukocyte count (P Value- 
0.045) and higher neutrophil count (P Value- 0.002) 
significantly showing similar findings as study done by 
Syed KM et al. [23]. 

Higher levels of inflammatory mediators like ESR 
and CRP were also proved to be important predictor of 
severe disease activity in RA patients (P Values of 
<0.0001 and 0.011 respectively), similar findings were 
also seen in the studies done by Silva et al. [24]. 

In the present study 25% patients had hypertension, 
8% patients had diabetes and 26.66% patients had 
dyslipidemia compared to 15% hypertensive, 3.77% 
diabetic in the study done by Park et al. [25]. Though 
hypertension (P Value-0.274) and diabetes (P Value -

Table 4: Correlation of Disease Activity with Carotid Plaque 

Disease Activity 
 

Moderate Severe 
Total p Value Significance 

Absent 37(94.87) 15(71.43) 52(86.67) 
Carotid Plaque 

Present 2(5.13) 6(28.57) 8(13.33) 
0.018 Significant 

Total 39(100) 21(100) 60(100)   
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0.807) were not significantly correlated with disease 
activity. Dyslipidemia was related with disease activity 
(P Value- 0.037) suggesting ongoing chronic 
inflammation may be the cause behind this, 
corroborating with study done by Mandal et al. [18]. 

In 80% patients of the study group, Rheumatoid 
Factor (RF) was positive which was in correlation with 
other study [26], correlation of RF with disease activity 
showed no statistical significance (P Value- 0.185). 

71.67% of patients were positive for Anti CCP 
antibody in this study whereas study done by Del amo 
et al. showed Anti CCP positivity in 64% patients [27]. 
Correlation of Anti CCP antibody and disease activity is 
non-significant statistically with P Value of 0.076, not 
corroborating with study done by Del amo et al. (P 
Value < 0.0001) [27]. 

Only 8.33% of the study population was positive for 
ANA, whereas ANA positivity was as high as 60% in 
RA patients in study done by Aitcheson et al. [28] and 
correlation of ANA with disease activity was not 
statistically significant (P Value- 0.807). 

Carotid Doppler was performed with 7.5 MHz 
ultrasound probe transducer and observed carotid IMT 
and carotid plaque. 

Carotid IMT was significantly higher (>=0.7 mm) in 
48 cases (80%) of the study population, Sarker RN, et 
al. [29] also showed similar findings in their study. The 
study also showed that carotid IMT was thicker among 
older patients (P Value- 0.001) corroborating with 
Mandal SK et al. [18] and Singh H et al. [14].  

Thickened IMT was more common among female 
population (83.33%) compared to male population 
(77.78%), though the correlation was not statistically 
significant (P Value- 0.719). 

Carotid IMT was not associated with anemia (P 
Value- 0.435) but increased total count (P Value- 
0.768) & increased neutrophil count (P Value- 0.455) 
was associated with carotid IMT. 

Both inflammatory markers ESR and CRP were 
higher in study subjects with carotid atherosclerosis 
and thicker IMT though no statistical correlations were 
present (P Value- 0.094 & P Value- 0.259 respectively). 

Both Rheumatoid factor positivity (P Value- 0.019) 
and Anti-CCP antibody positivity (P Value- <0.001) are 
correlated statistically with thicker IMT but ANA 
positivity (P Value- 0.920) shows no correlation. 

Hypertension (P Value- 0.192), diabetes (P Value- 
0.268) & dyslipidemia (P Value- 0.959) though common 
in study subjects with thicker IMT but correlations were 
not statistically significant, corroborating with findings of 
Singh H et al. [14]. 

Carotid plaque was present in 8 patients (13.3%) of 
the study population which is corroborative with the 
study done by Sarker R N et al. (13.3%, p<0.0001) 
[29]. On the other hand, Park et al. showed only 1 out 
of 53 study subjects having carotid plaque [25]. 

Carotid plaque was more in the age group of 51-60 
(22.22%) and in male patients (16.67%) which was 
corroborative with the study done by Roman et al. [30], 
Singh H et al. [14] and Mandal SK et al. [18] but these 
variables were not statistically significant (P Value- 
0.817 & P Value- 0.686 respectively). 

Carotid plaque was more common in patient with 
anemia (P value- 0.493), high total leukocyte count (P 
Value- 0.937) and high neutrophil count (P Value- 0.61) 
which were not corroborating with that of Mandal SK et 
al. [18]. 

Carotid plaque was more common with increased 
values of ESR (P Value- 0.225) and CRP (P Vlue-
0.416). Similar findings were also present in study done 
by Mandal SK et al. (P Value- 0.282 & P Value- 0.28) 
[18]. It was also more common in patient with RF (P 
Value- 0.683), Anti-CCP (P Value- 0.286) and ANA (P 
Value- 0.524) positivity, though statistically not 
significant. 

Plaque was also more common in hypertension (P 
Value- 0.400), Diabetes (P Value- 0.603) and 
dyslipidemia (P Value- 0.192) corroborating with 
previous studies done by Pope et al. [31] and Mandal 
SK et al. [18]. 

The present study showed Carotid IMT was strongly 
correlated with disease activity (P Value- 0.046) and 
disease duration (P Value- 0.003), similar finding was 
found in study done by Singh H et al. [14]. Gonzales et 
al. in their study had found disease duration as one of 
the best predictor for the development of severe 
morphologic expression of atherosclerotic disease [32], 
Del Rincon et al. [33] and Mahajan et al. [34] also had 
similar observations.  

In this study it was also found that that carotid 
plaque had statistically significant association with 
disease activity (P Value- 0.018) and disease duration 
(P Value- 0.026) which was corroborative with the 
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study done by Singh H et al. [14] and other studies [32, 
34]. 

Thus, the present study suggested that patients with 
RA having higher incidence and early onset of 
atherosclerosis and prone to adverse cardiovascular 
events due to chronic inflammatory disease process. 
The progression of atherosclerosis, as measured by 
thickening of Carotid IMT and carotid plaques depends 
on the disease duration of RA and activity of the 
disease in that particular patient. Also thickened 
Carotid IMT was more common in older population and 
it was strongly associated with Rheumatoid Factor and 
Anti CCP positivity. Patients with RA having severe 
disease activity also showed strong correlation with 
hematological parameters like anemia, increased total 
leukocyte count, increased neutrophil count and 
inflammatory parameters like ESR and CRP. 
Dyslipidemia among RA patients was also more 
common in patients with severe disease activity. 

CONCLUSION 

Prevention of cardiovascular disease in RA requires 
a combined approach incorporating cardiovascular risk 
factors screening and management, effective and 
sustained control of RA disease activity, a high index of 
suspicion and prompt investigation of suspected 
cardiac disease. The treatment of the underlying 
disease process, i.e., atherosclerosis, and preventing 
its acute complications present an enormous challenge 
and opportunity simultaneously. 

But our study was done on a small group of hospital 
based population so it may not reflect the proper 
correlation of the whole population.  A bigger study with 
larger patient size may be needed to reflect the proper 
picture.  
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