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ABBREVIATIONS
Anti-CCP antibodies: Anti-Cyclic Citrullinated Peptide 

Antibodies; CRP: C Reactive Protein; ECG: Electrocardiogram; 
EF: Ejection Fraction; ESR: Erythrocyte Sedimentation Rate; 
IL6: Interleukin 6; RA: Rheumatoid Arthritis; TNF alpha: Tumor 
Necrosis Factor alpha; TTE: Transthoracic Echocardiography

INTRODUCTION
Cardiovascular diseases are the leading cause of death in the 

world, headed by coronary artery disease [1], which is secondary 

to atherosclerosis [2]. The latter recognizes classic risk factors 
such as diabetes, high blood pressure, tobacco, and dyslipidemia 
[2], and other less classic factors such as chronic inflammation of 
rheumatoid arthritis [3,4]. 

Rheumatoid arthritis (RA) is the most common chronic 
inflammatory deforming rheumatism in adults with a prevalence 
of 0.5 to 1%, an average age of 40 years and a female predominance 
(3/1) [5]. It is accompanied by a shorter life expectancy with 
mortality 1.5 times higher than the general population [6,7], with 
cardiovascular mortality of 35 to 50% [8], and risk similar to that 
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recognizes classic risk factors such as diabetes, high blood pressure, tobacco, and dyslipidemia and other less classic factors such as chronic inflammation of rheumatoid arthritis. Many 
studies have highlighted the correlation between this chronic inflammation and clinical coronary disease but very few have focused on the anatomical correlation.

Objective: To describe the correlation between the chronic biological inflammation of rheumatoid arthritis and anatomical coronary lesions on angiography.

Method: This observational, retrospective, single-center study, included over 10 years, patients with rheumatoid arthritis confirmed on the EULAR 2010 criteria and presented 
with coronary artery disease requiring coronary angiography. Patients with missing data or in whom coronary angiography was not done were excluded (n=14). We divided then 
the patients according to the existence or not of chronic inflammation to study the impact of the latter on the existence (Stenosis <50% VS stenosis ≥50%), the extent (single VS 
multivessel disease), and the severity of the coronary lesions (syntax score <32 VS ≥32).

Results: 202 patients (49♂/153♀) aged between 30-75 years with a history of rheumatoid arthritis have had a coronary event requiring coronary angiography, were 
included; The mean ejection fraction at baseline was 57.3% +/- 5.8 (37-65%). 75% of them were ≥ 65 years old. 55% were diabetics, 61% with hypertension, 38% with 
dyslipidemia, and 19% were smokers. Chronic inflammation was diagnosed in 70% of them on non-specific parameters (ESR, CRP, fibrinogen, anemia, and rheumatoid factor). 
All patients had coronary angiography, which made it possible to identify the coronary lesions according to their existence (Stenosis <50%: 51 patients VS stenosis ≥50%: 151 
patients), the extent (single: 86 patients VS multivessel disease: 116 patients) and the severity of the coronary lesions (syntax score <32: 142 patients VS ≥32: 60 patients). Chronic 
inflammation of rheumatoid arthritis was correlated in bivariate and multivariate analysis (after excluding the impact of other risk factors) with the existence and extent of coronary 
lesions (P<0.05) but not with their severity (P>0.05). 

Discussion: The two limitations of this work are the monocentric nature of the study and the absence of specific inflammatory parameters such as anti-CCP antibodies. Strengths 
are anatomical correlations and multivariate analysis. Chronic inflammation, apart from any influence of the various risk factors predisposes to the existence and extent of coronary 
lesions (P<0.05). The severity of coronary lesions assessed by Syntax Score was not correlated with chronic inflammation, although other studies suggest that this inflammation is the 
cause of complex lesions.

Interpretation: Rheumatoid arthritis is associated with an increase in cardiac morbidity and mortality. Atheromatous lesions are more frequent in those patients than the existence 
of classic cardiovascular risk factors would suggest. Several explanations could account for this risk: the inflammatory syndrome and its impact on the cardiovascular risk factors and 
the vessel and the deleterious effect of the treatments. This requires stricter screening and management of risk factors in rheumatoid arthritis.
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of diabetes, which is greater with seniority and the severity of 
RA [9].

Many studies have highlighted the correlation between this 
chronic inflammation and clinical coronary disease [6,7], but 
very few have focused on the anatomical correlation [8,9].

This correlation was first explained by the impact of RA on the 
frequency and severity of classic risk factors: Tobacco (common 
factor), Diabetes and hypertension (Effect of inflammation: 
IL6 and CRP), physical inactivity, and obesity (aggravated by 
functional impotence) [10,11].

Then RA treatments were incriminated to explain this 
excess risk: NSAIDs, corticosteroids, and Janus Kinase inhibitors 
increase the cardiovascular risk [12], Methotrexate and 
hydroxychloroquine reduce the risk [13,14] while anti-TNF alpha 
would have a weak or neutral effect [15].

Finally, a complex pathophysiological process has been 
proposed to explain the impact of RA on the coronary disease 
through the activation of T lymphocytes responsible for 
inflammatory synovitis by activation of synoviocytes and 
fibroblasts causing joint destruction and the production of pro-
inflammatory cytokines (TNF Alpha, IL1 and IL6). Which activate 
the B lymphocytes responsible for the production of anti-cyclic 
citrullinated peptide antibodies (Anti CCP) leading to endothelial 
dysfunction with a proliferation of smooth muscle cells and the 
appearance of foamy macrophages. All at the origin of early 
atherosclerotic plaques [16-18].

It is proposed to assess the level of cardiovascular risk of 
these patients to multiply by 1.5 the figure obtained by the SCORE 
score and to include the search for asymptomatic carotid plaques 
by Doppler [19,20].

It is currently certain that genetic and environmental factors 
influence the evolution and expression of RA. Most of this work 
has highlighted a correlation with clinical coronary artery disease 
(clinical criteria) [21].

Objective

To describe the correlation between the chronic biological 
inflammation of rheumatoid arthritis and anatomical coronary 
lesions on angiography.

MATERIAL AND METHODS

Study design

This is an observational, retrospective, single-center study

Setting

The study was conducted from January 2012 to March 
2022, in the cardiology department of a university hospital, 
using a prospective registry collecting clinical, biological and 
imaging data on rheumatoid arthritis patients. Patients who 
were registered in our registry during this period and met the 
inclusion criterion for this work were enrolled in the study. Data 
collection lasted until March 2022.

Participants

216 patients with history of rheumatoid arthritis (confirmed 

on the EULAR 2010 criteria) presenting a coronary event 
(acute or chronic coronary syndrome) and requiring coronary 
angiography. Patients with missing data or in whom coronary 
angiography was not done were excluded (n=14). 

We divided then the patients according to the existence or not 
of chronic inflammation to study the impact of the latter on the 
existence (Stenosis <50% VS stenosis ≥50%), the extent (single 
VS multivessel disease), and the severity of the coronary lesions 
(syntax score <32 VS ≥ 32) [22].

Variables

Symptoms and clinical examination, a precoronarographic 
biological assessment and an inflammatory assessment (ESR, 
CRP, Formula blood count, fibrinogen, and rheumatoid factor), 
ECG, echocardiography, and coronary angiogram were performed 
for all patients.

Measurement

Symptoms and clinical examination were assessed and 
mentioned in the patient’s medical record and the department’s 
registry before and after the angiography.

Biological assessments were performed in our hospital 
laboratory.

ECGs were performed on 12-lead devices and 
echocardiographic parameters were measured on GE ultrasound 
machine before or immediately after the angiography. The 
summary of the report has been archived in the patient’s medical 
record and the department’s registry.

Coronary angiograms were performed on a GE Optima Cath 
Lab with radial 6F access and Judkins left and right sheaths, the 
summary of the report has been archived in the patient’s medical 
record and in the department’s registry.

Biases 

Selection bias: To reduce these biases and make the study 
population as representative as possible of daily practice, we did 
not limit the origin of patients whose recruitment was successive.

Verification bias: All patients benefited from the reference 
test (coronary angiography).

Interpretation bias: A double-blind coronary angiography 
interpretation by two interventional cardiologists was performed 
for all patients.

Study size: we have included consecutively all patients with 
the inclusion criterion (coronary event in patient with history of 
RA) from January 2012 to March 2022 bringing the total number 
of patients to 216 then after applying the exclusion criterion 
(Patients with missing data or in whom coronary angiography 
was not done were), 202 patients were retained in this work.

Quantitative variables: Based on the work described in the 
literature, we divided the patients according to the existence 
or not of chronic inflammation to study the impact of the latter 
on the existence (Stenosis <50% VS stenosis ≥50%), the extent 
(single VS multivessel disease) and the severity of the coronary 
lesions (syntax score <32 VS ≥32).
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To assess the impact of chronic inflammation on coronary 
lesions, patients were classified as “Inflammation +” (if at least 
one of the biological parameters of inflammation is positive) and 
“Inflammation –“(if all parameters are negative).

Statistical methods: All data were collected using the EPI-
INFO 7 software. Results were expressed as a percentage for 
qualitative variables and average ± standard deviation (SD) for 
quantitative variables.

Bivariate analyses of coronary lesions according to the 
presence or absence of chronic inflammation were carried 
out according to the Fisher test. Then multivariate analyses of 
coronary lesions according to all risk factors were carried out to 
exclude the impact of classic risk factors. 

P value <0.05 was considered statistically significant.

RESULTS

Participants

216 patients were included in our study and then after the 
analysis of the exclusion criterion 14 patients were excluded 
bringing the final number of patients to 202 (Figure 1). 

Descriptive data

This observational single-center study included 202 
patients (49♂/153♀) aged between 30-75 years with a history 
of rheumatoid arthritis. having had a coronary event requiring 
coronary angiography; The mean ejection fraction at baseline was 
57.3% +/- 5.8 (37-65%). 75% of them were ≥65 years old. 55% 
were diabetics, 61% with hypertension, 38% with dyslipidemia, 
and 19% were smokers. Chronic inflammation was diagnosed in 
70% of them on non-specific parameters (ESR, CRP, fibrinogen, 
anemia, and rheumatoid factor). 

Outcome data

All patients had coronary angiography that resulted in 
an indication for revascularization in 70% of cases (53% by 
angioplasty and 17% by coronary artery bypass), while 7% of 
patients had lesions that could not be revascularized and 23% 
had no significant lesion.

The coronary angiography made it possible to identify the 
coronary lesions according to their existence (Stenosis <50%: 51 
patients VS stenosis ≥50%: 151 patients), the extent (single: 86 
patients VS multivessel disease: 116 patients) and the severity of 
the coronary lesions (syntax score <32: 142 patients VS ≥32: 60 
patients).

Main results

Chronic inflammation of RA was correlated in bivariate 
analysis with the existence of the coronary lesion (151 patients 
with coronary lesion≥50%: 100 of them with “inflammation +, p 
0.036) sensitivity: 79%, specificity 63% (Figure 2). 

The chronic inflammation of RA was also correlated in 
bivariate analysis with the extent of the coronary lesions (116 
patients multivessel disease: 89 of them with “inflammation +, p 
0.030), Sensitivity 77%, specificity 61% (Figure 3). 

The chronic inflammation of RA was not correlated in 
bivariate analysis with the severity of the coronary lesions (48 
patients syntax score≥32: 39 of them with “inflammation +, p 
0.085) (Figure 4). 

The multivariate analysis including all other classic risk 
factors (Diabetes, hypertension, smoking, dyslipidemia) to 
the chronic inflammation of the RA confirms the existence of 
a good correlation between the latter and the existence and 
extent of coronary lesions (p respectively at 0.035 and 0.027 
and correlation coefficient of 0.64 and 0.67) but not with their 
severity (P>0.089) (Tables 1-3)

DISCUSSION

Highlights of the study

Strengths of this study are the anatomical correlations and 
the multivariate analysis. 

Limitations

The two limitations of this work are the monocentric nature 
of the study and the absence of specific inflammatory parameters 
such as anti-CCP antibodies. 

Figure 1 Study flow diagram.
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Figure 2 Correlation between RA chronic inflammation and existence of coronary lesion.

Figure 3 Correlation between RA chronic inflammation and extent of coronary lesion.

Figure 4 Correlation between RA chronic inflammation and severity of coronary lesion.
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Table 1: Multivariate analysis of existence of coronary lesion.

Risk factor Odds ratio p

Diabetes 2.36 [1.26-3.68] 0.0392

Hypertension 3.17 [1.19-8.42] 0.0206

Smoking 0.76 [0.51-1.15] 0.1930

Dyslipidemia 0.89 [0.39-2.96] 0.1361

Imflammation 2.65 [1.45-6.72] 0.0350

Table 2: Multivariate analysis of extent of coronary lesions.

Risk factor Odds ratio p

Diabetes 2.88 [1.56-5.36] 0.0298

Hypertension 1.16 [0.90-5.32] 0.0812

Smoking 1.44 [0.79-2.63] 0.2390

Dyslipidemia 0.92 [0.46-3.21] 0.1401

Imflammation 3.12 [1.82-6.43] 0.0270

Table 3: Multivariate analysis of severity of coronary lesions.

Risk factor Odds ratio p

Diabetes 1.90 [1.01-2.26] 0.0433

Hypertension 1.09 [0.19-13.00] 0.9462

Smoking 2.71 [0.21-5.62] 0.4482

Dyslipidemia 1.25 [0.36-4.37] 0.2738

Imflammation 2.01 [0.63-3.18] 0.0891

Key results

Chronic inflammation, apart from any influence of the various 
risk factors predisposes to the existence and extent of coronary 
lesions (P<0.05). The severity of coronary lesions assessed by 
Syntax Score was not correlated with chronic inflammation, 
although other studies suggest that this inflammation is the cause 
of complex lesions.

This work will be supplemented by a multicentric 
prospective work according to the same scheme but taking into 
consideration more specific inflammatory factors such as anti-
CCP antibodies. First, a correlation will have to be found then 
thanks to the ROC curves we will choose the best rate, which 
gives a good sensitivity/specificity, from this value likelihood 
ratios can be calculated, thus modifying the pre-test probability 
and consequently the decision in a patient with RA who presents 
with a chronic coronary syndrome.

INTERPRETATION
Rheumatoid arthritis is associated with an increase in cardiac 

morbidity and mortality. Atheromatous lesions are more frequent 
in those patients than the existence of classic cardiovascular 
risk factors would suggest. Several explanations could account 
for this risk: the inflammatory syndrome and its impact on the 
cardiovascular risk factors and the vessel wall and the deleterious 
effect of the treatments. This requires stricter screening and 
management of risk factors in rheumatoid arthritis.

Patients with predictors of poor progress should have more 
intensive initial treatment and longer follow-up

GENERALISABILITY
The results of this work are very promising but should be 

confirmed by a greater prospective multicentric study.

WHAT WE KNOW
Rheumatoid arthritis (RA) is the most common chronic 

inflammatory deforming rheumatism in adults with a prevalence 
of 0.5 to 1%, an average age of 40 years and a female predominance 
(3/1).

It is accompanied by a shorter life expectancy with a 
mortality 1.5 times higher than the general population with a 
cardiovascular mortality of 35 to 50% and a risk similar to that 
of diabetes.

WHAT THIS STUDY ADDS
Rheumatoid arthritis is associated with more frequent and 

more diffuse coronary lesions.

This requires stricter screening and management of risk 
factors in rheumatoid arthritis patients.
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