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ABSTRACT

Atrioventricular block (AVB) is a rare complication of rheumatoid arthritis (RA). Complete AVB in people 

with RA signi¿cantly increases cardiovascular morbidity and doubles the mortality risk. We report on a 48-year-
old woman presenting with dyspnea and peripheral edema, with symptoms of polyarthritis for 3 years. Physical 
¿ndings included bradycardia, bilateral rales, and ¿nger deformities consistent with RA. Electrocardiography 
featured complete AVB, and a thoracic computed tomography scan showed a mosaic appearance with ¿brosis, 
bronchiectasis, and partial atelectasis of the lungs. Further tests showed elevated levels of C-reactive protein, 
rheumatoid factor, and several inÀammatory cytokines. Transient followed by permanent pacemaker placement 
was performed along with pharmacological treatments, including intravenous (IV) methylprednisolone pulse 
therapy and IV tocilizumab. Cardiac involvement in RA usually takes the form of pericardial eৼusion, heart 
failure, myocarditis, and coronary artery disease. Complete AVB is a rare but important extra-articular 
involvement in RA that warrants early recognition and treatment with a pacemaker, anti-inÀammatory drugs, 
and disease-modifying antirheumatic drugs.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic, 

systemic, immune-mediated disease that targets 

primarily the joints and has extra-articular 

manifestations that can a൵ect various organs, 
such as the bone, the lungs, and the heart.1–3 RA 

is a major health issue worldwide. For example, 

about 18 million individuals globally were 
a൷icted by RA in 2019, and the prevalence 
was around 209 cases per 100,000 population 
in 2020.4,5 With a global prevalence rate of RA 
of 0.5–1% and Indonesia’s population of 268 
million in 2020, it is estimated that there are 
at least 1.3 million people a൵ected by RA in 
Indonesia.6 A recent study showed a remission 

rate of 24.5% and low disease activity in 18.5% 
among Indonesian patients with RA, which 
suggests that RA continues to be a high-burden 

disease for these patients.7 RA can lead to 

substantial disability and early mortality: about 

60% of RA patients are unable to work, and the 
average life expectancy is reduced by 7 years for 
men and 3 years for women compared with the 

general population.6

Cardiac involvement in RA can include 
pericardial e൵usion, cardiomyopathy, valvular 
disease, coronary artery disease (CAD), and 

conduction defects. Atrioventricular (AV) block 
(AVB) is a rare complication of RA that is usually 
complete and occurs in 0.1% of RA patients. 
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Milder degrees of block may precede the onset 
of complete AVB, occasionally with intervals 
of normal conduction in between.8–10 The 

occurrence of complete AVB in RA can impact 
the vital prognosis because RA signi¿cantly 
increases cardiovascular morbidity and doubles 
the mortality risk; for example, cardiovascular 
events contribute to about 50% of premature 
deaths in people with RA.1 

Vigilant cardiac monitoring and collaborative 
management are needed to prevent the potentially 
severe cardiac complications in RA patients. We 
present a case of a 48-year-old woman diagnosed 

with RA with cardiac manifestation of a complete 

AVB.

CASE ILLUSTRATION

A 48-year-old woman was admitted to the 

emergency room with dyspnea that had started 

2 days before admission. One week before 
admission, the patient experienced fatigue but 

no fever or chest pain. She sought medical care 
3 days before from an alternative medicine 
practitioner and was administered around 1700 
mL of intravenous (IV) Àuids and discharged. 
The patient experienced dyspnea and swollen 

legs the day after, and she went to the emergency 

room. The patient had experienced pain, sti൵ness, 
and intermittent swelling of the ¿ngers of both 
hands, shoulders, and sometimes knees for 3 
years preceding her admission. The pain was 

felt during movement in any direction, and her 
joint sti൵ness lasted longer than 30 minutes upon 
waking in the morning. The pain and sti൵ness 
worsened 1 month before admission, and her left 

index ¿nger seemed enlarged. 
The patient had no history of hypertension, 

diabetes, asthma, allergies, or previous diagnosis 
of autoimmune disorders. The initial physical 

findings included regular bradycardia of 46 
bpm, peripheral oxygen saturation of 98% 
at 4 L/min via a nasal cannula, coarse rales 
in both lungs, slight pretibial pitting edema, 

boutonniere deformity of the left thumb, swan 

neck deformity of the third digit of the left hand, 
and ulnar deviation in both hands. A chest X-ray 
revealed cardiomegaly with increased pulmonary 
markings, cephalization, peribronchial cu൶ng 
with perihilar haze, and multiple Kerley A and 

Kerley B lines consistent with pulmonary edema. 
Bilateral X-ray of the hands showed narrowed 
joint spaces of the radiocarpal, ulnocarpal, and 

intercarpal joints with subarticular sclerosis, 

as well as marginal erosion of the carpal bones 

consistent with RA with bilateral scaphoid 

bone rotation, indicative of carpal instability. 
Electrocardiography (ECG) demonstrated 

complete AVB with no signs of ischemia or 
infarction (Figure 1). Laboratory results showed 

elevated levels of quantitative troponin I (19.4 
ng/mL), C-reactive protein (51.6 mg/dL), and 
ferritin (262.91 ng/mL). The comprehensive 
metabolic panel, procalcitonin level, and thyroid 
function test were within the normal range.

The patient was initially assessed as having 
cardiogenic pulmonary edema, symptomatic 

bradycardia caused by complete AVB, and severe 
RA. She was initially treated with atropine 
sulfate and subsequently with a dopamine IV 
drip. However, the rhythm did not convert, 
a temporary pacemaker (TPM) was inserted, 
and the patient was admitted to the intensive 
cardiovascular care unit. Echocardiography 
showed non-dilated heart chambers, concentric 

left ventricle (LV) hypertrophy, normal LV 
systolic function (ejection fraction 57%), grade 
1 LV diastolic dysfunction, small pericardial 
e൵usion, and a visible TPM in the right atrium 
and ventricle.

Further laboratory tests were performed. The 

patient had elevated levels of total cholesterol 
(324 mg/dL) and LDL (246 mg/dL). Further 
tests showed an elevated rheumatoid factor level 
of 284.0 U/mL but normal anti-ds-DNA, C3, 
and C4 levels, a negative ANA pro¿le test, and 
antiphospholipid antibodies. Laboratory results 

showed elevated cytokine levels: interleukin 
10 (IL-10), 67.36 pg/mL; TNF-α, 506.50 pg/
mL; and IFN-γ, 82.45 pg/mL. The IL-6 level 
was normal (5.15 pg/mL). A thoracic lung 

computed tomography (CT) scan with volumetry 
showed cardiomegaly with atherosclerosis 

of the ascending aorta and aortic arch, and 

a mosaic appearance in both lungs showing 

¿brosis, bronchiectasis, and partial atelectasis of 
segments ½, 3, and 5 of the left lung (Figure 2). 

The patient was diagnosed with RA, 

with the cardiac involvement of autoimmune 
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cardiomyopathy and complete AVB, lung 
involvement of interstitial lung disease (ILD), 
and dyslipidemia. The patient was treated with IV 
methylprednisolone 500 mg per day for 3 days, 
gradually tapered down,  atorvastatin 40 mg qd, 
furosemide 40 mg qd, calcium carbonate 500 
mg bid, and vitamin D 1000 IU qd. A permanent 
pacemaker (PPM) was placed 10 days later. 
The patient showed clinical improvement in the 
dyspnea a few days after PPM placement and 
was stepped down to a regular ward. Cardiac 

magnetic resonance (CMR) imaging with 

contrast later showed a global normokinetic LV 
with normal morphological and systolic function 

and no edema, ¿brosis, or pericardial e൵usion. 
After discussion with the rheumatology team, IV 

tocilizumab at a dose of 480 mg every 4 weeks 
was initiated after prior negative screenings 
of active or latent infections. The patient was 
discharged with no dyspnea, chest pain, or 

arthralgia. Follow-up visits and subsequent doses 
of tocilizumab were planned.

DISCUSSION 

Cardiovascular disease is the leading cause 
of death globally and has an incidence of 

30–60% in RA patients. Cardiac involvement 
in RA is commonly in the form of pericardial 

e൵usion, heart failure, myocarditis, and CAD.11 

Conduction disorders are more common than 

arrhythmias in patients with RA, but occur 

more often in the form of a right bundle branch 

Figure 2. Thoracic CT scan showing mosaic appearance of both lungs with ¿brosis, bronchiectasis, and partial 
atelectasis of the lungs.

Figure 1. Electrocardiogram showing complete AVB.
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block.12 Complete AVB in RA patients occurs at 
an average age of 60.2 years (range 36–79 years) 
at a female-to-male ratio of 19:9 and a mean prior 
duration of RA of 12 years (range 2.2–49 years). 
This complication usually has a sudden onset and 

remains permanent. AVB in RA patients is often 
discovered after a syncope or occurs sporadically 
and does not respond to anti-inflammatory 

treatment or disease-modifying antirheumatic 

drugs (DMARDs).9

Primary in¿ltration of conducting tissue, 
such as the AV node, either by mononuclear cells 
or a rheumatoid granuloma, is thought to cause 

conduction disorders in RA patients. Various 
other mechanisms thought to contribute include 

CAD caused by accelerated atherosclerosis, 

nonspeci¿c inÀammatory lesions, hemorrhage 
into rheumatoid nodules, or extension of 

inÀammatory lesions from the mitral or aortic 
valve, amyloid deposition, or vasculitis of 
the arteries supplying conductive tissues.13–15 

Conduction disorders can be diagnosed by 

a simple ECG. CMR can be helpful in the 

early diagnosis of cardiac involvement in RA, 
including in asymptomatic patients. CMR can 

be used to identify signs of numerous structural 

or functional abnormalities, such as early LV 
dysfunction, acceleration of atherosclerosis, and 

pulmonary hypertension with right ventricular 
function measurements.16,17

This patient had newly diagnosed RA with 

pathognomonic articular signs and extra-articular 

involvement of the heart in the form of complete 
AVB, pericardial e൵usion, and cardiomyopathy, 
as well as the lungs in the form of ILD. As in 
earlier reports, the patient ¿t the demographic 
characteristics of a woman who experienced 

the sudden onset of AVB. Complete AVB in 
RA is usually permanent and does not respond 

to corticosteroids or DMARDs.8,9 Thus, PPM 
placement was performed.

The cytokine IL-6 plays an important 
role in RA pathogenesis, including the extra-

articular manifestations, and its level correlates 
with disease activity and radiological joint 
progression.18 IL-6 promotes proinÀammatory 
activity, stimulates acute phase proteins, induces 
autoantibody production, and has other known 
actions.19,20 IL-6 also has a central role in 

cardiovascular involvement; for example, IL-6 
elevation may be associated with atherosclerosis, 
endothelial cell activation, and prothrombotic 
e൵ects, and can promote the proliferation of 
vascular smooth muscle cells and an increase 
in macrophage lipid content.21 IL-6 is also 
associated with AVB. In vivo animal studies have 
shown that elevated IL-6 levels are associated 
with downregulation of connexin 43 and that 

reduced connexin 43 levels lead to electrical 
remodeling of the AV node, which causes AV 
conduction delay and subsequent AVB.22 

Tocilizumab inhibits IL-6 receptors and is an 
established treatment for RA.23–25 Tocilizumab 
signi¿cantly improves patient-reported outcomes 
and health-related quality of life in RA patients 
with systemic symptoms and extra-articular 

involvement, including those with moderate-
to-severe disease activity, including patients 
with an inadequate response to conventional 
synthetic DMARDs and TNF inhibitors, and 
has a reassuring safety pro¿le.24,25 Despite the 

previous concerns and the increase in blood 
cholesterol level, tocilizumab may bene¿t the 
management of RA-related cardiovascular risk 
because of its inhibition of inÀammation-induced 
atherogenesis and the complications of type 2 
diabetes mellitus (T2DM) by decreasing insulin 
resistance and inhibiting inÀammasomes.26–29 

Tocilizumab may also have antiarrhythmic 
potential by reducing QTc prolongation in RA 

patients.30 

Although robust clinical trials are unavailable, 
IL-6 inhibition may be a useful anti-arrhythmic 
approach for treating inflammation-induced 

AVB.22 There are no established predictors of 

the response to tocilizumab treatment, and the 
role of serum IL-6 and acute-phase reactants 
remains controversial.31,32 Even though the 
TNFα level was elevated (506.50 pg/mL) in this 
patient, TNFα inhibitors are associated with the 

risk of adverse cardiovascular events, including 
worsening of heart failure.33,34 Moreover, case 
reports have noted the occurrence of AVB after 
infliximab infusion.35,36 Tocilizumab is also 
used to treat RA-associated ILD. A previous 
study of tocilizumab treatment in 28 patients 
with RA-associated ILD reported stable results 
in pulmonary function tests in 56% of patients 
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and high-resolution CT scans in 89.3%.37 After 

discussing this patient with the rheumatology 

team, IV tocilizumab was initiated together 
with methylprednisolone. Despite the normal 

IL-6 levels, the patient’s condition improved 
signi¿cantly, and she was discharged with no 
further symptoms.

CONCLUSION

Cardiovascular complications are the main 
cause of death in patients with RA. Complete 

AVB is a rare extra-articular involvement in 
RA that is usually permanent and can lead 

to increased mortality. Early recognition and 

treatment with a pacemaker are important for 
reducing morbidity and mortality in RA patients.
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