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ABSTRACT

Rheumatoid arthritis is a commonly encountered autoimmune disease and a progressive
chronic inflammatory condition that often leads to permanent joint damage. Systemic
inflammation in rheumatoid arthritis is linked to various comorbid conditions such as
interstitial lung disease, osteoporosis, metabolic syndrome, cardiovascular disease, infections,
malignancies, cognitive dysfunction, depression, and fatigue, which can increase morbidity and
mortality in rheumatoid arthritis patients. Approximately 36% of patients report worse health
and limitations in daily activities, while nearly 30% require more assistance with personal care
compared to individuals without rheumatoid arthritis. Epidemiological data from 1990 to 2017
show an incidence of rheumatoid arthritis of 246.6 per 100,000 people aged 33-54 years, with
prevalence in women 2-3 times higher. In Southeast Asia, the incidence is 89 per 100,000 in
individuals aged 13-22 years, while in Indonesia, it is estimated at around 5-7.5 per 100,000
population. Cardiovascular disease is the primary cause of mortality in rheumatoid arthritis
patients, with myocardial infarction being the major contributor. The pathogenesis of
rheumatoid arthritis is still complex and involves immunological processes that occur long
before joint inflammation symptoms appear, including genetic modifications and
environmental factors that lead to deimination and joint disturbances. Cardiovascular
manifestations, particularly myocardial infarction, occur due to an atherosclerotic process
triggered by rheumatoid antibody complexes. Given the higher cardiovascular risk in
rheumatoid arthritis patients, early detection and awareness of these manifestations are crucial
for better management.

KEYWORDS: rheumatoid arthritis; cardiovascular disease; pathogenesis; clinical manifestation;
complication.

INTRODUCTION

Rheumatoid arthritis is a prevalent autoimmune disorder and a chronic inflammatory
disease that progresses over time, frequently resulting in irreversible joint damage.
Systemic inflammation in rheumatoid arthritis is associated with a range of
comorbidities, including interstitial lung disease, osteoporosis, metabolic syndrome,
cardiovascular disease, infections, malignancies, cognitive impairment, depression,
and fatigue. These conditions can contribute to increased morbidity and mortality in
patients with rheumatoid arthritis.! Approximately 36% of patients report worse health
conditions and experience limitations in daily activities, with nearly 30% of patients
requiring more assistance with personal care compared to individuals without
rheumatoid arthritis.?

Global epidemiological data from 1990 to 2017 show that the incidence of rheumatoid
arthritis is an average of 246.6 per 100,000 people, with the age range of 33 to 54 years.
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In women, the prevalence is 2-3 times higher.? Epidemiological data in Southeast Asia
indicate an incidence of rheumatoid arthritis of an average of 89 per 100,000 in
individuals aged 13 to 22 years.* In Indonesia, the estimated incidence is around 5-7.5
per 100,000 population.5 Cardiovascular disease is the primary cause of mortality in
rheumatoid arthritis patients. Patients with rheumatoid arthritis face a higher risk,
compared to the general population, approximately twice as high, with around 50% of
mortality attributed to myocardial infarction.

The pathogenesis of rheumatoid arthritis is not yet fully understood, but some experts
have reported that one of the key factors is the immunological process that occurs over
years before joint inflammation symptoms appear, referred to as the pre-rheumatoid
arthritis phase. Genetic interactions and modifications occur, with environmental
factors playing a role in these modifications, leading to deimination and joint
disturbances.” There are also many other mechanisms believed to contribute to the
pathogenesis of rheumatoid arthritis. The pathogenesis of cardiovascular
manifestations, particularly related to myocardial infarction, occurs through an
atherosclerotic process caused by the deposition of rheumatoid arthritis antibody-
antigen complexes.® Given the higher risk of cardiovascular disease in rheumatoid
arthritis patients, it is important to discuss this to raise awareness and early vigilance
regarding the initial symptoms of these manifestations.

The spectrum of extra-articular manifestations in rheumatoid arthritis patients
Rheumatoid arthritis is a widespread autoimmune condition characterized by chronic
inflammation and progressive joint damage, often leading to permanent structural
impairment. Systemic inflammation in rheumatoid arthritis is connected to multiple
comorbidities, such as interstitial lung disease, osteoporosis, metabolic syndrome,
cardiovascular disorders, infections, malignancies, cognitive decline, depression, and
fatigue. These associated conditions can significantly elevate morbidity and mortality
rates among rheumatoid arthritis patients.! Approximately 36% of patients report
worse health conditions and experience limitations in daily activities, with nearly 30%
of patients requiring more assistance with personal care compared to individuals
without rheumatoid arthritis.?
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Figure 1. Extra-articular manifestations in rheumatoid arthritis, consisting of cardiovascular
involvement as the most common contributor to patient mortality, followed by respiratory
system, nervous system, digestive system, renal involvement, and malignancies.
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The highest prevalence of rheumatoid arthritis cases occurs in women, approximately
2 to 3 times more than in men. The peak age for diagnosis is around 60 years, and
rheumatoid arthritis is the most prevalent condition encountered among chronic
inflammatory diseases.® Clinically, rheumatoid arthritis varies greatly depending on
the phase of the disease, which is divided into the early phase or advanced phase with
inadequate therapy. The early phase is characterized by nonspecific symptoms such as
flu-like feelings, fatigue, morning stiffness, joint swelling and pain, elevated
erythrocyte sedimentation rate (ESR), and increased C-reactive protein. In the
advanced phase, with inadequate therapy, complex clinical manifestations occur,
including pleural effusion, pulmonary nodules, interstitial lung disease, lymphoma,
atherosclerosis, keratoconjunctivitis, vasculitis in small and medium-sized arteries,
and hematological abnormalities (thrombocytopenia, eosinophilia, neutropenia,
leukopenia, anemia, and rheumatoid nodules).1
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Figure 2. Thoracic manifestations in rheumatoid arthritis patients, including articular disease,
cardiovascular disease, respiratory system involvement, lymphadenopathy, and pleural disease.

Extra-articular manifestations in rheumatoid arthritis patients can increase both
mortality and morbidity, including rheumatoid nodules, vasculitis, cardiovascular
issues, respiratory system, nervous system, digestive system, kidneys, and other
hematological diseases, as shown in Figure 1.8 All patients should generally be
screened for risk factors related to extra-articular manifestations to prevent severe
complications.! In addition to myocardial infarction and congestive heart failure, there
are other cardiovascular manifestations specific to rheumatoid arthritis that are part of
thoracic manifestations, including coronary artery disease, rheumatoid vasculitis, non-
ischemic cardiomyopathy, myocarditis, valve disease, pulmonary hypertension, and
aortic aneurysm, as shown in Figure 2.1 However, to identify these manifestations,
clinicians require supporting radiological examinations. In a study of cardiovascular
manifestations in rheumatoid arthritis patients with 188 participants, the most
common findings were ECG abnormalities (ST segment, QRS complex, PR interval, P
and T waves) in approximately 102 patients, pericarditis in 92 patients, valve disorders
in 92 patients, cardiomyopathy in 61 patients, mitral regurgitation in 51 patients, aortic
regurgitation in 38 patients, and aortic stenosis in 3 patients.’

Inflammatory pathways leading to cardiovascular disease in rheumatoid arthritis

The main pathogenesis of rheumatoid arthritis is a complex immunological process.
One of the mechanisms is the stimulation of B cells, which also participate in the
progression of rheumatoid arthritis by forming immune complexes and complement

3



Deka in Medicine 2024; 1(3): 361

Rheumatoid arthritis and cardiovascular disease

activation.’* There are two autoantibodies in rheumatoid arthritis: anti-citrullinated
protein antibodies (ACPAs) and Rheumatoid Factor (RF). When these two
autoantibodies are found in a patient, the condition is referred to as seropositive
rheumatoid arthritis, which can worsen the disease, including symptoms, joint
damage, and increased mortality.’> However, positive RF is also found in other
diseases such as infections, malignancies, and other rheumatic diseases, and can also
be found in healthy individuals.’® ACPA autoantibodies can be detected in the
bloodstream of rheumatoid arthritis patients up to 10 years before they show
symptoms, making ACPA a useful diagnostic modality in the early phase of the
disease.”” The pathogenesis begins with inflammation induced by autoreactive T cells,
such as Thl or Th17, in the lymph nodes. These autoreactive T cells then activate
macrophages and fibroblasts, leading to the production of inflammatory mediators
such as Receptor Activator of Nuclear Factor Kappa-B Ligand (RANK-L), interferon
(IFN) gamma, interleukin — 17 (IL-17), and Tumor Necrosis Factor (TNF) alpha.
Activation of macrophages leads to the release of pro-inflammatory cytokines TNF
alpha, IL-1, and IL-6 in the synovium. Autoreactive B cells form ACPA and RF. RANKL
then activates fibroblasts, leading to the formation of Matrix Metalloprotease (MMP),
osteoclasts, and antibodies, which results in joint damage and bone erosion.’® This
process is illustrated in Figure 3.
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Figure 3. Pathogenesis of rheumatoid arthritis. Bone erosion and cartilage damage occur through
various processes: (1) contribution of dendritic cells and inflammation in rheumatoid arthritis,
(2) roles of T cells, B cells, macrophages, and fibroblasts in rheumatoid arthritis inflammation,
(3) contribution of cytokines to rheumatoid arthritis inflammation, (4) role of B cells and
autoantibodies in rheumatoid arthritis, and (5) neovascularization in rheumatoid arthritis.

The pathogenesis of cardiovascular manifestations in rheumatoid arthritis is caused by
the formation of atherosclerosis. This occurs through the antigen-antibody complex
process in the blood vessels, leading to thrombus formation. The endothelium plays a
key role in controlling vascular tone and maintaining homeostasis between the vessel
wall and blood cells. Nitric Oxide (NO) plays a crucial role in producing vasoactive
substances, which leads to inflammation, endothelial dysfunction, and the formation
of atherosclerosis.” Endothelial cell activation is mediated by NO, which increases
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vascular permeability. Low-Density Lipoprotein Cholesterol (LDL-C) and immune
cells such as T lymphocytes and monocytes enter the subendothelial and intimal layers.
Here, monocytes transform into macrophages and engulf oxidized LDL-C, turning into
foam cells. Macrophages also secrete pro-inflammatory cytokines such as IL-6 and
TNF-alpha in the intimal layer. Inflammatory cytokines such as IL-6, TNF-alpha, IL-
17, and IL-1 beta contribute to increasing the risk of atherosclerotic plaque rupture
because these cytokines enhance the coagulation cascade in the blood vessels.?? This
process is illustrated in Figure 4.
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Figure 4. Mechanism of atherosclerosis in rheumatoid arthritis. (1) Begins with pro-
inflammatory cytokines IL-1, IL-6, and TNF-alpha, which increase the risk of plaque rupture in
atherosclerosis. (2-4) Leukocytes and monocytes adhere to adhesive molecules on the blood
vessel surface. (5-6) Foam cells form and activate platelets. (7-8-9) Hemorrhage occurs in the
intimal layer, with inflammation further exacerbated by pro-inflammatory cytokines,
contributing to an increased risk of atherosclerotic plaque rupture.

CONCLUSION

Rheumatoid arthritis is a prevalent autoimmune disorder and is a progressive chronic
inflammatory disease that often causes permanent joint damage. Cardiovascular
manifestations include myocardial infarction, rheumatoid vasculitis, non-ischemic
cardiomyopathy, congestive heart failure, myocarditis, valve disease, pulmonary
hypertension, coronary artery disease, and aortic aneurysm. These manifestations are
often discovered accidentally through radiological tests, without specific complaints
or physical examinations that are clinically consistent with the patient’s condition. The
pathogenesis of cardiovascular manifestations is caused by atherosclerosis through the
antigen-antibody complex process in the blood vessels. Inflammatory cytokines such
as IL-6, TNF-alpha, IL-17, and IL-1 beta contribute to increasing the risk of
atherosclerotic plaque rupture because these cytokines enhance the coagulation
cascade in the blood vessels.
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