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Purpose: Rheumatoid arthritis (RA) is linked to cardiovascular disease (CVD), due to chronic inflammation and traditional CVD risk
factors. This study evaluates CVD and related risk factors in RA patients compared to age and gender-matched controls without
inflammatory diseases, and differences within RA patients with and without CVD.

Patients and Methods: This retrospective case-control study reviewed medical records of 405 RA patients (cases) and 950 control
patients who attended rheumatology clinics in two branches of a private hospital between January 2021 and January 2024 to assess
cardiovascular disease prevalence and associated risk factors.

Results: RA patients, with a mean age of 59 (+ 23) years, disease duration of 89.5 months, and a female-to-male ratio of 4:1,
exhibited a higher prevalence of CVD compared to controls (p = 0.01), despite similar classical risk factors. Logistic regression
identified RA as an independent risk factor for CVD (p = 0.02, odds ratio = 1.9). RA patients with CVD were typically older males (p
< 0.001), presenting with higher rates of hypertension (p < 0.001), hyperlipidemia (p < 0.001), diabetes (p = 0.002), and chronic
kidney disease (p < 0.001). Arrhythmias (p < 0.001) and heart failure (p < 0.001) were prevalent among this subgroup, along with
elevated creatinine levels and reduced glomerular filtration rates (p < 0.001 each). Treatment patterns indicated lower use of
methotrexate (p = 0.003) and higher use of leflunomide (p = 0.02) among RA patients with CVD.

Conclusion: CVD in RA patients is multifactorial, involving both chronic systemic inflammation and classical CVD risk factors.
Further research is necessary to advance our understanding of CVD in RA patients and to optimize treatment strategies for improved
outcomes.
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Introduction

Rheumatoid arthritis (RA) is an inflammatory disease related to serious cardiovascular disease (CVD) risk." Studies
indicate that RA patients have a 2- to 3-times elevated risk of cardiovascular morbidity and a 1.5-times elevated risk of
mortality,” with a high prevalence of heart failure.” This elevated risk originates from a combination of classical CVD
risk factors such as diabetes, hypertension, and hyperlipidemia, as well as the chronic systemic inflammation character-
istic of RA.* The Framingham and Systematic Coronary Risk Evaluation (SCORE) models tend to underestimate CVD
risk in RA patients.® Hence, the European League Against Rheumatism (EULAR) recommends applying a multiplier of
1.5 to calculated CVD risk in all RA patients.”

In recent decades, there has been a significant shift toward initiating and intensifying the treatment of RA at an earlier
stage.® Multiple studies have demonstrated that treatment with both traditional®'® and biological disease-modifying anti-
rheumatic drugs (DMARDs) is associated with a decreased risk of developing CVD.'" While EULAR recommendations
have increased awareness of CVD in RA patients, they are not consistently followed in routine clinical practice.'”
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The main goal of this study was to evaluate the prevalence of CVD and associated risk factors among RA patients
over a three-year period at rheumatology clinics in two branches of a private hospital. This investigation included
a comparative analysis with patients without a history of inflammatory diseases, aiming to provide a picture of the burden
of CVD in RA patients and the efficacy of current management strategies. Additionally, a comparative analysis was
conducted to explore potential distinctions between RA patients with and without CVD.

Material and Methods
The Study Population

The electronic medical files of 405 consecutive RA patients and 950 controls with non-inflammatory complaints were
reviewed retrospectively. The participants attended the rheumatology outpatient clinics at Bahcelievler Memorial
Hospital and Hizmet Hospital in Istanbul between January 2021 and January 2024. These private hospitals serve patients
from both Turkey and abroad. The clinics offer care to individuals aged 16 years and older with rheumatic diseases, as
well as those with inflammatory and non-inflammatory musculoskeletal complaints.

RA diagnosis was based on either the 1987 American College of Rheumatology (ACR) criteria'® or the 2010 ACR/
EULAR classification criteria for RA.'* Due to the low number of patients with peripheral vascular disease, CVD was
considered as ischemic heart disease (IHD), and stroke for this study.

Data were extracted from electronic records, including details such as age, gender, and smoking status for both RA
patients and controls. For controls the primary complaint was documented, while additional information for RA patients
included disease duration, geriatric onset status, antibody profile (rheumatoid factor, anti-citrullinated protein antibody),
disease activity score 28-C-reactive protein (DAS28-CRP) at the last visit, and details of secondary diseases and medications.

Self-reports were utilized to identify co-existing risk factors and secondary diseases in both groups. The Charlson
comorbidity index (CCI), a well-established tool for predicting 10-year mortality based on 16 medical conditions,'” was
calculated for each patient. This study focused on assessing the presence of IHD, diabetes, hyperlipidemia, hypertension,
arrhythmias, heart failure, chronic kidney disease (CKD), and stroke.

In addition to DAS28-CRP, CRP and erythrocyte sedimentation rate (ESR) levels from the last visit were documen-
ted, due to fact that CRP is an independent predictor of CVD risk.'® Creatinine and glomerular filtration rate (GFR) were
also recorded due to the known contraindications of certain medications in renal failure.'” GFR was calculated using the
Modification of Diet in Renal Disease (MDRD) formula, and CKD was defined as a GFR <60 mL/min/1.73 m? persisting
for 3 months or more.

The study was approved by the Bahcelievler Memorial Hospital ethics committee (Date: 11.06.2024, No. 125). Due
to the retrospective nature of the study, patient consent to review medical records was not required by the ethics
committee. All patient data were handled confidentially in accordance with the Declaration of Helsinki.

Statistical Analysis

Data analysis was conducted using Statistical Package for Social Sciences (SPSS) version 26. Differences in continuous
variables such as age, creatinine, GFR, CRP, ESR, and CCI between groups (RA patients vs controls and RA patients
with or without CVD) were assessed using the Mann—Whitney U-test. Descriptive statistics were expressed as median +
interquartile range, when these variables were not normally distributed.

Qualitative variables were presented as absolute and relative frequencies. Gender, smoking status, risk factors, and
secondary diseases were compared between groups, and treatment history among RA patients with and without CVD was
analyzed using the Chi-square test. Fisher’s exact test was used when expected frequencies were less than 5. Binary
logistic regression analysis was employed to determine the effect of variables on the presence of CVD.

Statistical significance was considered when the probability (p) value was less than 0.05.
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Results

RA Patients and Controls

The study included 405 patients with RA and 950 control patients. Among RA patients, the average duration of disease
was 89.5 months. Of these patients, 137 (33.8%) had disease onset at or after 65 years, and 50.7% had seropositive
disease. The median DAS28-CRP score at the last visit was 3.1. The most common secondary conditions among RA
patients were osteoarthritis (17%) and fibromyalgia (11.4%) (Table 1).

In the control group, the most common primary complaint was non-specific musculoskeletal pain, followed by
osteoarthritis and fibromyalgia. The primary complaints of the control group are presented in Figure 1.

The average age of RA patients was 59 + 23 years, while the control group had an average age of 55 + 17 years,
showing no significant difference (p = 0.09). Both groups had a female to male ratio of 4:1 (p = 0.52). The proportion of
ever-smokers was similar between the groups (p = 0.98) (Table 2).

RA patients exhibited a significantly higher rate of CVD (p = 0.01). In particular, IHD was more frequent in RA
patients (p = 0.006), whereas stroke rates were comparable (p = 0.99; some patients had both IHD and stroke). Other
cardiovascular risk factors, such as diabetes, hyperlipidemia, and hypertension, did not differ significantly between the
groups (p = 0.28, p = 0.82, p = 0.08) (Figure 2). There was no significant difference in the prevalence of arrhythmia (p =
0.75). The prevalence of CKD, along with creatinine and GFR levels, were comparable (p = 0.45, p = 0.20, p = 0.23).

Despite the similar prevalence of individual diseases between the groups, RA patients had significantly higher CCI
scores (p < 0.001, even after age adjustment). Heart failure was notably more prevalent among RA patients (p = 0.01)
(Table 2).

Factors Influencing CVD Risk

To assess CVD risk in both RA patients and controls, logistic regression analysis was conducted using multiple
parameters. Hypertension (p = 0.001), male gender (p < 0.001), hyperlipidemia (p < 0.001), RA (p = 0.02), diabetes
(p = 0.04), creatinine level (p = 0.03), and age (p < 0.001) were found to be significant factors. Specifically, patients with
RA were found to have a 1.9-fold higher risk of developing CVD (Table 3).

Table | Characteristics of Rheumatoid
Arthritis Patients (N=405)
N (%)
Disease duration (months)
Median 45
Interquartile range 99
Minimum-Maximum 1-588
Geriatric onset 137 (33.8)
Autoantibodies
RF positive 50.7
ACPA positive 494
DAS28-CRP
Median 3.1
Minimum-Maximum 1.4-5.8
Secondary diseases
Sjogren’s syndrome 5(1.2)
Gout 7(1.7)
Osteoarthritis 65 (16)
Fibromyalgia 46 (11.4)

Abbreviations: RF rheumatoid factor; ACPA, anti-
citrullinated protein antibody; DAS28-CRP, disease activity
score 28-C-reactive protein.
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Figure | Primary complaints in the control group (%).
Note: *Non-specific musculoskeletal pain besides osteoarthritis and fibromyalgia.

Comparison of RA Patients with or Without CVD

Among RA patients, those with CVD were predominantly older males (p < 0.001), with higher creatinine levels (p <
0.001) and lower GFRs (p < 0.001). While levels of disease activity markers (DAS28-CRP, CRP, ESR) and smoking
status were similar between groups, those with CVD had higher CCI scores (p < 0.001), indicating a greater burden of

Table 2 Comparison of Rheumatoid Arthritis (RA) Patients with Controls

RA (N =405) | Controls (N=950) | P OR (CI)

N (%) N (%)
Female n (%) 328 (81) 755 (79.5) 0.52
Age* 59 (23) 55 (17) 0.09
Creatinine mg/dI* 0.7 (0.2) 0.7 (0.2) 0.20
GFR mL/min* 97 (33) 95 (26) 0.23
CRP mg/dI* 2.1 (7.2) 2.3 (6.3) 0.88
ESR mm/h* 16 (20) 15 (18) 0.45
CCI¥ (1) 0 (I <0.001
CCI (Age adjusted)* I (0) 0 (I <0.001
Smoker n (%)

Non-smoker 305 (75.3) 716 (75.4)

Former 27 (6.7) 45 (4.7)

Current 73 (18) 189 (19.9)

Ever 100 (24.7) 234 (24.6) 0.98 1.0 (0.76-1.31)
Cardiovascular diseases | 39 (9.6) 57 (6) 0.0l 1.6 (1.0-2.5)
Ischemic heart disease | 34 (8.4) 44 (4.6) 0.006 1.8 (1.1-3.0)
Diabetes mellitus 64 (15.8) 173 (18.2) 0.28 0.8 (0.6—1.1)
Hyperlipidemia 46 (11.4) 104 (10.9) 0.82 1.0 (0.7-1.5)
Hypertension 168 (41.5) 347 (36.5) 0.08 1.2 (0.9-1.5)
Arrhythmia 15 (3.7) 32(34) 0.75 1.1 (0.5-2.0)
Heart failure 7(1.7) 4 (0.4) 0.0l 4.1 (1.2-14.2)
Stroke 6 (1.5) 14 (1.5) 0.99 1.0 (0.3-2.6)
Chronic kidney disease | 25 (6.2) 49 (5.2) 0.45 1.2 (0.7-1.9)

Notes: * Median (Interquartile range).
Abbreviations: OR, odds ratio; Cl, confidence interval; IQR, interquartile range; GFR, glomerular filtration
rate; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; CCI, Charlson comorbidity index.
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Abbreviations: RA, rheumatoid arthritis; CVD, cardiovascular disease; IHD, ischemic heart disease; CKD, chronic kidney disease.

comorbidities. Additionally, they exhibited higher prevalence of diabetes (p = 0.002), hyperlipidemia (p < 0.001),
hypertension (p < 0.001), and CKD (p < 0.001)—known CVD risk factors (Figure 3). Arrhythmias (p < 0.001),
particularly atrial fibrillation, and heart failure (p < 0.001), which are often consequences of CVD, were more common

in this group. Treatment patterns showed that patients with CVD were less likely to receive methotrexate (MTX) (p =
0.003) but more likely to receive leflunomide (LEF) (p = 0.02) compared to those without CVD. Otherwise, the use of
traditional and biological DMARDs was not different between the two groups (Table 4).

Discussion

In addition to joint-related complications, RA is linked to an elevated risk of mortality, primarily attributed to CV

4,7,1
D.*7!8

The increased CVD risk in RA patients is linked to chronic systemic inflammation and classical risk factors such as

hypertension, diabetes, and hyperlipidemia.>* This study compared RA patients with age and gender-matched controls

without a history of inflammatory diseases, allowing for a focused examination of the impact of RA on CVD risk,

Table 3 Logistic Regression Analysis for
Ischemic Heart Disease and Significant

Factors
P Odds Ratio
Hypertension 0.001 37
Male gender <0.001 | 34
Hyperlipidemia <0.001 | 3.1
Rheumatoid arthritis | 0.02 1.9
Diabetes mellitus 0.04 1.8
Creatinine level 0.03 1.6
Age <0.001 | I.I
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Figure 3 Comparison of rheumatoid arthritis patients according to cardiovascular disease (%).
Abbreviations: CVD, cardiovascular disease; CKD, chronic kidney disease.

independent of age and gender. Furthermore, within the RA patient group, further analysis compared those with CVD to
those without CVD, revealing distinct differences between these subgroups.

Inflammation plays a pivotal role in the development and progression of atherosclerosis, with involvement in plaque
formation, destabilization, and rupture. Atherosclerosis shares common inflammatory pathways with RA, suggesting
a link between joint inflammation and plaque instability. Pro-inflammatory molecules such as CRP, fibrinogen, inter-
leukin (IL)-1, IL-6, and tumor necrosis factor (TNF) contribute to this process.19 In current study, findings indicate

Arrythmia Heart failure

Table 4 Comparisons of Demographics, Laboratory Tests, Comorbid Conditions, and

Treatments Received by Rheumatoid Arthritis Patients Based on Their History of
Cardiovascular Disease (CVD)

CVD (+) n=39 | CVD () n=366 | P OR (CI)

Male n (%) 18 (46.2) 59 (l6.1) <0.001 | 1.5 (1.1-2.0)

Age® 71 (13.5) 57 (23) <0.001

Creatinine mg/dl * 0.9 (0.4) 0.6 (0.2) <0.001

GFR mL/min® 76 (38.5) 99 (29) <0.001

CRP mg/dI* 2.1 (6.8) 2.1 (7.0) 0.84

ESR mm/h? 16 (20) 16 (20) 0.89

DAS-28° 32 (1.8) 3.1 (2) 0.72

ccr 3.0 (1.5) 1.0 (0) <0.001

CCI (Age adjusted)® 1.0 (1.0) 1.0 (0) <0.001

Smoking history 15 (38.5) 85 (23.2) 0.03 2.0 (1.034.1)

Ischemic heart disease® 34 (87.2) 0 <0.001 | 7.8 (3.4-17.6)

Diabetes mellitus 13 (33.3) 51 (13.9) 0.002 3.0 (1.4-6.3)

Hyperlipidemia 16 (41) 30 (8.2) <0.001 | 7.7 (3.7-16.3)

Hypertension 33 (84.6) 135 (36.9) <0.001 | 9.4 (3.8-23.0)

Arrhythmia 7 (17.9) 8 (2.2) <0.001 | 9.7 (3.3-28.7)

Heart failure® 5(12.8) 2 (0.5) <0.001 | 26.7 (5.0-143.1)
(Continued)
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Table 4 (Continued).

CVD (+) n=39 | CVD (-) n=366 | P OR (CI)
Stroke® 6 (15.4) 0 <0.001 | 1.2 (1.03-1.35)
Chronic kidney disease 10 (25.6) 15 (4.1) <0.001 | 8.0 (3.3-19.5)
Treatments
NSAIDs® | (2.6) 3(0.8) 0.33 3.1 (0.3-31.3)
Prednisolone (5 mg/day) | 31 (79.5) 298 (81.4) 0.76 0.8 (0.3-2.0)
Methotrexate 10 (25.6) 187 (51.1) 0.003 0.3 (0.1-0.7)
Leflunomide 22 (56.4) 137 (37.4) 0.02 2.1 (1.1-4.2)
Sulfasalazine® I (2.6) 4 (1.1) 0.39 2.3 (0.2-21.8)
Hydroxychloroquine 6 (15.4) 53 (14.5) 0.87 1.0 (0.4-2.6)
Biological treatments 8 (20.5) 86 (23.5) 0.67 0.8 (0.3-1.8)
Adalimumab® | (2.6) 22 (6.0) 0.71 0.4 (0.05-3.1)
Etanercept 6 (15.4) 42 (11.5) 0.47 1.4 (0.5-3.5)
Certolizumab® 0 2 (0.5) 1.00 0.9 (0.9-1.0)
Tofacitinib® 0 20 (5.5) 0.24 0.9 (0.92-0.96)
Baricitinib® 0 2 (0.5) 1.00 0.9 (0.9-1.0)
Tocilizumab® 0 5(1.4) 1.00 0.9 (0.97-0.99)
Abatacept” | (2.6) 0 0.09 1.0 (0.9-1.0)
Rituximab® 0 6 (1.6) 1.00 0.9 (0.97-0.99)

Notes: *Median (Interquartile range), ®Fisher’s Exact test.

Abbreviations: OR, odds ratio; Cl, confidence interval; GFR, glomerular filtration rate; CRP, C-reactive protein;

ESR, erythrocyte sedimentation rate; CCI, Charlson comorbidity index; NSAIDs, non-steroidal anti-inflammatory

drugs.
a higher prevalence of CVD in RA patients, despite similar major CVD risk factors between RA patients and control
groups. This underscores the significant role of chronic inflammation in CVD pathogenesis. Logistic regression analysis
identified RA as an independent risk factor for CVD (Odds ratio [OR] = 1.9), with a risk level similar to that of diabetes
(OR = 1.8), consistent with previous studies.?* Other relevant risk factors included hypertension, male gender, older age,
hyperlipidemia, diabetes, and higher creatinine levels.

Previous studies have indicated that CRP levels can independently predict cardiovascular risk in the general
population.?! While many observational studies have linked higher disease activity in RA with worse cardiovascular
outcomes,”” current study did not find evidence supporting this association. This discrepancy could be attributed to the
majority of patients being in remission, and DAS28-CRP scores and CRP levels noted only at the last visit, potentially
masking their true impact.

A previous study noted that hypertension, dyslipidemia, and insulin resistance showed stronger associations with
CVD in RA compared to inflammatory markers.** Classical CVD risk factors such as obesity, diabetes, hypertension, and
smoking appear to be more prevalent in patients with RA. Smoking, in particular, has been recognized as a significant
and common risk factor for both CVD and RA development.>* In the current study, RA patients with CVD tended to be
older males with a history of smoking and had higher CCI scores, indicating a greater number of coexisting conditions
such as hypertension, diabetes, and hyperlipidemia.

Patients with CKD have a higher risk of CVD, IHD, congestive heart failure, arrhythmias, and sudden cardiac death.
CKD leads to a persistent, systemic pro-inflammatory state, contributing to changes in blood vessels and the heart,
including the development of atherosclerosis and vascular calcification, resembling an accelerated aging process.>> In this
study, RA patients with CVD exhibited higher creatinine levels, lower GFRs, and higher rates of CKD. Both RA and
CKD may have contributed to CVD in these patients. While the higher prevalence of old age, diabetes, and hypertension
likely played a role in the increased risk of CVD and CKD in this subgroup, logistic regression analysis identified higher
creatinine levels as an independent risk factor (OR = 1.6), along with diabetes, hypertension, and hyperlipidemia.

Cardiac dysfunction in RA patients was initially thought to be secondary to IHD. Nevertheless, atherosclerotic disease
alone cannot account for the prevalence of congestive heart failure.'> A previous study showed that patients diagnosed
with RA faced a rapidly escalating risk of developing non-ischemic congestive heart failure.®> RA disease activity

International Journal of General Medicine 2024:17 heeps: 5865

Dove:


https://www.dovepress.com
https://www.dovepress.com

Tekeoglu Dove

strongly correlates with cardiac function, with greater left ventricular strain observed in RA patients with high disease
activity compared to controls, as shown by speckle-tracking echocardiography.”® Rheumatoid arthritis patients often
exhibit a higher prevalence of diastolic dysfunction, which is linked to elevated levels of circulating IL-6.%” These studies
indicate that cardiac dysfunction cannot be solely explained by atherosclerosis. Consistent with prior research, RA
patients in the current study exhibited a higher frequency of heart failure, with an even higher prevalence observed
among RA patients with CVD.

RA patients also have a higher risk of sudden cardiac death after acute coronary syndromes compared to those
without RA, possibly due to an increased incidence of malignant ventricular arrhythmias.”® Population-based studies
suggest a significantly higher incidence of atrial fibrillation in RA patients, indicating widespread abnormal electrical
activity in the heart.” Additionally, inflammation-related non-structural heart abnormalities may contribute to arrhyth-
mias in RA, potentially amplifying the arrhythmic risk caused by structural damage associated with ITHD and heart
failure.*® Similar to previous research, RA patients with CVD in this study had a higher prevalence of arrhythmias
compared to those without CVD.

Various drugs have differing effects on CVD risk in RA. Non-steroidal anti-inflammatory drugs (NSAIDs) generally
increase the risk of CVD.?" Glucocorticoids can lead to several cardiovascular adverse effects, such as hypertension,
dyslipidemia, insulin resistance, and diabetes, with the risk increasing with the dose and duration of treatment.>> MTX
has a beneficial effect in slowing the progression of atherosclerosis in RA patients, reducing CVD mortality, and delaying
CVD risk.>* Hydroxychloroquine is recognized for its vascular protective effects, inhibiting platelet aggregation,
preventing thrombosis, improving insulin sensitivity, and reducing glucose, total cholesterol, and low-density lipoprotein
levels, all contributing to a reduced risk of CVD.?* LEF has been shown to reduce myocardial hypertrophy and inhibit
cardiac fibrosis.*”

TNF inhibitors in RA patients markedly decrease CVD risk and offer various myocardial protective effects, such as
improving glucose and cholesterol metabolism, and mitigating inflammation’s impact on blood clotting.*® However,
TNEF’s role can vary; while high levels can lead to ventricular dysfunction, low levels protect the myocardium. TNF
inhibitors are not advisable for patients with congestive heart failure due to safety concerns.®” Abatacept might be a safer
option compared to TNF inhibitors, particularly for older RA patients with CVD.*® IL-6 inhibitors have been shown to
inhibit atherosclerosis.®> A high dose of tofacitinib is linked to a higher incidence of pulmonary embolism compared to
TNF inhibitors in patients aged 50 years and older with at least one CVD risk factor.>

When comparing treatment patterns in RA patients with or without CVD, NSAID use was low in both groups, and
around 80% of patients in both groups using prednisone 5 mg or less. Patients with CVD were less likely to use MTX
compared to those without CVD, with LEF being the preferred alternative due to its efficacy, ease of use, and safety
profile, particularly in mild renal impairment, since patients with CVD had significantly higher creatinine levels and
higher CKD rates. The use of biological treatments was similar between patients with and without CVD, with TNF
inhibitor etanercept being the most commonly used drug due to its safety profile. Notably, patients with lower ejection
fraction did not receive TNF inhibitor treatment, possibly due to concerns about worsening cardiac function. Tofacitinib
and baricitinib were not used in patients with CVD risk factors due to safety concerns.

The main limitation is retrospective nature of the study. Real-world data, despite its retrospective nature in this study,
holds significant value in understanding the practical implications of disease management and outcomes in a diverse
patient population. Unlike controlled clinical trials, real-world data captures the complexities of patient care in routine
clinical practice, offering insights into the effectiveness and challenges of treatment strategies in a broader patient
population. While prospective, multi-center registries are crucial for examining real-world data comprehensively,
experience from everyday clinical practice at a single center over an extended period is also valuable. This study
contributes to the body of evidence by providing insights into the real-world management and outcomes of RA patients
with CVD risk factors.

Another limitation is the lack of calculated RA disease activity scores or CRP levels at each visit due to missing data.
Only the latest CRP level is reported, which may explain the similar CRP levels in RA patients and control groups, as

most RA patients were in remission at their last visit.
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Additionally, data on confounding lifestyle factors, such as dietary habits*® and physical activity levels,*' were not
consistently available in patient records due to the retrospective design. Consequently, their effects could not be measured
or analyzed in this study. Future prospective studies could more comprehensively examine these lifestyle factors
alongside clinical data.

Conclusion

This study highlights the significantly increased risk of CVD in patients with RA. The interplay between chronic
systemic inflammation and traditional CVD risk factors necessitates comprehensive management strategies that address
both RA and CVD to reduce the substantial burden on these patients. These findings underscore the importance of early
and aggressive treatment of RA and regular cardiovascular monitoring. Further research is warranted to enhance our
understanding of the mechanisms linking RA to CVD and to develop optimized treatment protocols to improve clinical
outcomes for RA patients with heightened CVD risk.
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