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Autoimmune diseases are diseases that cause damage to the body’'s own
tissues as a result of immune dysfunction, often involving multiple organs
and systems. The heart is one of the common target organs of autoimmune
diseases. The whole structure of the heart can be affected, causing
microcirculatory disorders, arrhythmias, pericardial damage, myocarditis,
myocardial fibrosis, and impaired valvular function. However, early clinical
manifestations of autoimmune heart damage are often overlooked because
they are insidious or have no typical features. The damage is often severe and
irreversible when symptoms are apparent, even life-threatening. Therefore,
early detection and treatment of heart damage in autoimmune diseases is
particularly important. Herein, we review the clinical features and mechanisms
of cardiac damage in common rheumatic diseases.
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Introduction

Autoimmune diseases are disorders of the immune system that cause damage to
body’s own tissues and organs, leading to disability and death. The pathogenesis of
autoimmune diseases is complex and often involves multiple organs and systems of the
body (1).

The clinical manifestations of cardiac damage in autoimmune diseases are complex.
The mechanism of cardiac damage is not clear and considered to be related to a
combination of autoimmune regulatory disorders and chronic inflammation. Immune
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complex deposition in different areas of the heart can cause
autoimmune inflammatory reactions and activate body’s
complement system (2). Oxidative stress caused by persistent
inflammation, along with cytokine-induced increased fibroblast
activity, can lead to myocardial collagen deposition and
myocardial interstitial fibrosis (3). In addition, chronic
inflammation leads to accumulation of monocyte in the blood
and promotes upregulation of intercellular adhesion molecules,
the release of pro-inflammatory cytokines, and the production of
matrix degrading enzymes. This will lead to vascular endothelial
dysfunction and early onset of coronary atherosclerosis (4). The
mechanism and extent of cardiac involvement vary across
autoimmune diseases, which results in varied pathophysiology
and clinical manifestations. The aim of this review is to
summarize clinical manifestations and mechanism of cardiac
damage in systemic autoimmune diseases (Table 1).

Rheumatoid arthritis

Rheumatoid arthritis (RA) is the most common chronic
systemic autoimmune disease. The pathological changes of RA
include chronic inflammation of the synovial membrane,
pannus formation and gradual destruction of articular
cartilage and bone. These processes ultimately lead to joint
deformity and loss of function (59). Early cardiac diseases are
very common but often subclinical in patients with RA. However
severe cardiac damage increases the risk of ischaemic heart
disease and heart failure and is a leading cause of premature
death in patients (5, 6). Most RA patients do not develop severe
cardiac manifestations even after years of disease: their hearts
predominantly exhibit subclinical and asymptomatic changes.
RA cardiovascular injuries mainly include heart failure, ischemic

TABLE 1 Common cardiac damage in autoimmune diseases.

Disease

RA Heart failure: left ventricular diastolic dysfunction. (5-11)

10.3389/fimmu.2022.1056400

heart disease, pericarditis, myocarditis, cardiomyopathy, cardiac
amyloidosis, coronary vasculitis, arrhythmias and valvular
diseases (7). The increased risk of sudden cardiac death in RA
patients is secondary to ischemic heart disease, non-ischemic
heart disease and cardiac arrhythmias (60). At the coronary
level, endothelial dysfunction in large and small coronary
arteries can lead to ischemic heart disease, either secondary or
not secondary to atherosclerosis. At the myocardial level, the
presence of local inflammation (myocarditis, pericarditis) and
fibrosis may cause diastolic or systolic dysfunction and
subsequent cardiac hypertrophy. These changes in the
coronary vasculature and myocardial tissue can lead to cardiac
arrhythmias, hear failure and sudden cardiac death (61).

Heart failure is one of the main causes of cardiovascular
mortalities in patients with RA (8). Studies have shown that RA
patients have a higher incidence of heart failure with preserved
ejection fraction (HFpEF) compared to non-RA patients (9).
Patients with RA also have an increased incidence of congestive
heart failure (CHF), and inflammatory stimuli appear to play
an important role in the development of CHF in patients with
RA (10). Left ventricular diastolic dysfunction is a common
manifestation of RA heart failure, the risk of which increases as
the disease progresses (11) RA induced heart failure do not
typically present with systolic dysfunction. Many symptom
reliefing drugs for RA, such as steroid and NSAIDs, carry a
potential risk of heart damage (12). RA predisposes patients to
a variety of coronary artery injury, such as coronary arteritis,
vasospasm and microvascular disease. All of these can
destabilize atherosclerotic coronary artery disease and lead to
cardiac ischemia (13). In addition, glucocorticoid use is
associated with an increased risk of heart failure, myocardial
infarction, stroke and all-cause mortality in a dose-dependent
manner (12).

Common Heart Damage

Coronary artery injury: including coronary arteritis, coronary thrombosis and atherosclerotic coronary disease. (12, 13)

Pericarditis: simple fibrinous pericardial obstruction and chronic pericardial effusion. (14-18)
Arrhythmia: ST-T wave change, QTc prolongation, heart block, atrial fibrillation. (19-22)
Heart valve involvement: nonspecific fibrosis and valve thickening, mainly involves the mitral and aortic valves. (23, 24)

SLE Pericardial lesions: pericardial thickening and pericardial effusion, pericarditis. (25-29)

Myocarditis: accompanied by myocardial fibrosis and scar formation. (30-32)
Heart valve disease: mainly valve thickening, excrescence, regurgitation and stenosis. (33-38)
Arrhythmia: sinus tachycardia, supraventricular arrhythmias, atrioventricular block (especially high grade), various extrasystoles, sick sinus syndrome, atrial

fibrillation. (39-43)

PM/DM  Myocarditis: myocardial fibrosis (swollen, showing degeneration and necrosis). (44-47)

Arrhythmias: premature atrial or ventricular contractions, atrial or ventricular tachycardia, atrial fibrillation. (47, 48)

Conduction abnormalities: Bundle branch block and atrioventricular block were

predominant in conduction block, with left anterior fascicular block and right bundle branch block being the most common. (48, 49)

pSS Myocardial injury: myocarditis, myocardial fibrosis and myocardial ischemia. (50-53)

Cardiac valve changes: valvular regurgitation (mitral, tricuspid and aortic valves). (54)

SSc Myocardial fibrosis: often located under the endocardium, resulting in reduced systolic function and compliance. (55-58)

Coronary artery spasm and stenosis. (55-58)
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Pericarditis is another common cardiac complication in RA.
Although pericarditis with clinical symptoms may be less than
15%, echocardiography can show 20%~50% of RA patients with
pericardial involvement, of which 20%~40% are pericarditis,
mainly fibrinous (14, 15). RA pericarditis generally has a
favorable prognosis and rarely results in cardiac tamponade.
However, fibrinous pericarditis can lead to pericardial
constriction and even death (16). Pericarditis in RA is
characterized pathologically by diffused fibrinoid exudation of
the pericardium and varying degrees of adhesions to the heart.
The main clinical manifestations are due to fibrinous pericardial
occlusion or chronic pericardial effusion; a small number of
patients may present with fever, chest pain, an enlarged heart
border and pericardial friction rub in the acute phase. Their
clinical presentation may not correlate with the duration or
severity of their joint disease. Symptoms are often vague and
nonspecific, which frequently cause delays in diagnosis and
subsequent treatment (17). RA pericarditis is mainly caused by
chronic inflammatory reactions, whereas pericardial effusion is
mostly caused by extensive vasculitis, which can precede joint
disease. Severe cases associated with cardiac tamponade,
pericardial effusion causing hemodynamic compromise, or
constrictive pericarditis may require surgical treatment (e.g.
pericardiocentesis, pericardiectomy, or pericardiotomy) (18).

Cardiac arrhythmia is an important clinical manifestation of
cardiac damage caused by RA. Inflammatory processes in the
heart can cause excessive myocardial fibrosis leading to
ventricular sclerosis, which result in systolic and diastolic
dysfunction as well as cardiac arrhythmias. Atrial fibrillation is
the most common cardiac arrythmias in RA related arrythmias.
Dysfunction of the immune system leading to arrhythmia in
patients with RA may have the following mechanisms: (1)
crosstalk between immune cells and fibroblasts and/or
cardiomyocytes, leading to fibrosis and thus atrial fibrillation;
(2) immune cells directly participate in the electrical remodeling
of leukocytes through gap junctions with CX-43 leading to atrial
fibrillation; (3) the immune system can directly affect the specific
ion channel function on the surface of cardiomyocytes through
autoantibodies and/or inflammatory cytokines leading to atrial
fibrillation (19-21). RA patients progressively developed
proarrhythmic QTc prolongation over time (22). Dai et al,
reported in a recent animal study that RA can induce atrial
fibrillation by increasing the number of RA rat cardiac
fibroblasts and expressing inflammatory factors such as TNF-o
and IL-6. These inflammatory factors are involved in
pathophysiological processes such as atrial fibrosis (AF), atrial
myocardial apoptosis and autophagy, as well as atrial electrical
remodeling and autonomic remodeling. It has been found that
the duration of AF is positively correlated with plasma IL-6 and
TNF-a levels (62).

In addition, valvular involvement in patients with RA is also
common in clinical practice. There are two types of heart valve
involvement: (1) nonspecific fibrosis and sclerosis and
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thickening of the valve. The lesions are mostly locate at the
base of the leaflets and annulus. Antigen-antibody complexes are
deposited at the lesion site so that collagen fibers undergo fibroid
degeneration, interstitial edema and inflammatory cell
infiltration, which can lead to severe valvular distortion,
deformation and poor coaptation (23); (2) a relatively specific
form of involvement, where nodules, similar to those formed in
subcutaneous tssues, develop in the myocardium and valvular
tissue. Rheumatic granulomas can invade the annulus and base
of the valve, and the lesions are mostly located in the center of
the leaflet thus do not affect the surrounding part. The main
valves involved are mitral and aortic valves, with valvular fibrosis
causing insufficiency being the most common (24). The signs
and symptoms of patients with heart valve disease induced by
RA are insidious and not easily detected by clinical examination.
Therefore, it is necessary to use ultrasonography to determine
whether the heart valve is damaged and whether lesions
have occurred.

Systemic lupus erythematosus

The heart is one of the target organs involved in systemic
lupus erythematosus (SLE), and all parts of the heart can be
affected, including the pericardium, myocardium, endocardium,
conduction system and coronary artery. Some scholars believe
that immune complexes formed by specific antibodies such as
ds-DNA, anti-Sm antibody and self-antigens exist in any tissues
of the heart in SLE patients. These antibodies induce
lymphocytes, immune factors, etc., to accumulate widely
around the myocardium, pericardium, coronary vessel wall
and conduction system, further promoting the inflammatory
cascade response and causing cardiac tissue damage, dysfunction
and cardiac dysrhythmia (63). Systemic manifestations of SLE
are severe, and cardiac damage caused by SLE is easily
overlooked in the early stage due to inconspicuous symptoms
or subtle clinical signs and is difficult to manage as the disease
progresses (64).

The main manifestations of pericardial diseases in SLE are
pericardial thickening and pericardial effusion. Patients present
clinically with precordial pain, shortness of breath, chest
tightness, transient pericardial friction, etc. Histologically,
acute pericardial involvement is characterized by exudative or
fibrinous changes, if injury persists and recurs, scarring
progresses can be observed as well (25). Pericardial diseases
often occur in the early or recurrent stages of SLE, suggesting
that pericardial diseases, especially pericardial effusion, are
related to SLE activity. The autoimmune reactions during SLE
activity produce immune complex deposition in the
pericardium, causing increased pericardial permeability and
lead to pericardial effusion. Serous or fibrinous exudations are
seen in the acute phase, and pericardial adhesions may occur in
the chronic phase (26). Inflammatory exudates and
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autoantibodies dominated by neutrophils were found in
pericardial effusions of SLE patients (27). In addition,
pericarditis is also a common manifestation of pericardial
damage in SLE, typical histopathology is characterized by
monocyte infiltration, deposition of fibrin substances and
immune complexes (28, 29).

SLE also has a high rate of myocardial injury. Frequently the
cardiomyopathy that SLE causes are occult and atypical clinical
features. Autopsy revealed SLE with myocardial damage in up to
63% of the patients (30). Myocarditis is a serious manifestation
of SLE myocardial injury, and myocarditis has a variety of
clinical presentations, including dyspnea, non-exertional chest
pain, peripheral edema, fever, diaphoresis, paroxysmal nocturnal
dyspnea, nausea, vomiting, and palpitations (31). Immune
complexes abnormally deposited in the myocardium can cause
edema of connective tissue, infiltration of inflammatory cells,
and eventually leading to degeneration and necrosis of
cardiomyocytes, myocardial fibrosis and scarring., Biopsies
typically show fibrotic plaques in the myocardium, interstitial
mononuclear cell infiltration, and occasional myocardial cell
necrosis with immune complex deposition, which can be
observed even in areas without inflammatory lesions (32).

SLE with valvular heart disease is also a common clinical
manifestation of heart injury. Roldan et al. identified valvular
abnormalities in 61% of SLE patients by echocardiography; valve
thickening was 51%, vegetations 43%, valve regurgitation 25%,
and stenosis 4% (33). Under the microscope, the valvular lesions
of SLE are characterized by proliferating and degenerated cells
forming fibrin and fibrous tissue, occasionally with thrombi and
necrotic tissue. They are most commonly located in the
supraspinous tendon, papillary muscle, and at the edge of the
valve (34). It is usually characterized by valve thickening, varying
degrees of fibrosis, scar formation, calcification and valve
excrescence. Clinical manifestations may include fever,
bradycardia, tachycardia and cardiac murmur (35).
Anticardiolipin antibodies are generally considered to be
closely related to SLE valvular involvement (36), mainly mitral
and aortic valves, leading to valve thickening, fibrosis, stenosis
and dysfunction. Shapiro et al. found that immunoglobulin and
complement were selectively deposited along the vascular wall,
indicating that circulating immune complexes may participate in
the formation of uninfected vegetation on the valve (37). At
present, it is speculated that SLE with valvular disease may be
caused by valvular inflammation from the deposition of
circulating immune complexes and the activation of
complement. Valvulitis and scarring promote vascular
thickening and deformation, leading to valve dysfunction in
elderly SLE patients (38). In addition, some scholars believe that
antiphospholipid antibodies may contribute to the occurrence of
valvular heart disease and promote thrombosis, but further
studies into this area is required to confirm this. Severe
valvular disease leads to ventricular enlargement and CHEF,
this is linked with poor prognosis.
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The mechanisms of cardiac arrhythmias with SLE are not
fully understood. The manifestations of arrhythmia in SLE
patients are complex and diverse. Sinus tachycardia has the
highest incidence, which may be caused by abnormal autonomic
regulation of the sinoatrial node due to cardiac immune damage,
excessive sympathetic tone and vagal weakening. This was
followed by sinus bradycardia, which may be related to
sinoatrial node damage leading to reduced function. Studies
have shown that supraventricular arrhythmias, atrioventricular
block (especially high grade) and other arrythmias are mostly
associated with positive ribonucleoprotein (RNP) antibodies
(39). In addition, it has been reported that anti-SSA and SSB
antibodies in the serum of mothers with SLE can be
transplacentally transmitted to the fetus, causing congenital
heart block in newborns (36). Another study by Logar et al.
suggested that anti-SSA and/or anti-SSB antibodies are
associated with the development of conduction block in adult
SLE patients (40). Studies have shown that there is a significant
correlation between left atrial enlargement and AF (41). Other
arrhythmias seen in SLE patients also include atrioventricular
block, bundle branch or branch block, various extrasystoles, sick
sinus syndrome, atrial fibrillation, etc. (42, 43).

Polymyositis/dermatomyositis

Polymyositis/dermatomyositis (PM/DM) is a heterogeneous
group of diseases characterized by chronic inflammation of
striated muscle and skin. PM/DM can involve multiple organs
and a significant proportion of patients have cardiac damage
which affect the treatment and prognosis. The two types of
myositis have different histopathological features. DM is a
microangiopathy with capillary injury and secondary ischemic
changes in muscle fibers, whereas PM has cellular infiltration at
major endomysial sites with CD8+ lymphocytes infiltration into
MHC I positive muscle fibres (44). The main manifestations of
cardiac injury are arrhythmia, myocardial injury, pericarditis,
valvular disease, pulmonary arterial hypertension and
myocardial ischemia. Clinically, patients may have elevation of
myocardial injury markers (TnT, brain natriuretic peptide),
various rhythmic abnormal ECG findings, and systolic and
diastolic dysfunction detected by echocardiogram (45).
Myocardial cells can also be affected in inflammatory
myopathy. Infiltration of inflammatory cell in myocardium is
the most common pathological change, accounting for
approximately 38% of patients, followed by focal myocardial
fibrosis (22%) (46). Myocardial damage caused by PM/DM was
highly similar to the pathological characteristics of skeletal
muscle, mainly manifested as diffuse mononuclear cell
infiltration in the myocardial interstitium and perivascular
area. Additionally, the myocardium of the patient may
experience fibrosis, showing enlargement, degeneration, and
necrosis. Cardiac damage, as a common complication of PM/
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DM, has complex and diverse manifestations, has an insidious
onset and varying severity of symptoms, requiring high vigilance
in clinical practice.

Myocarditis may be one of the most important
manifestations for cardiovascular system involvement in PM/
DM patients. The main effect of myocarditis including
myocardial hypertrophy, myocardial ischemia, myocardial
infarction, cardiac enlargement and left ventricular systolicand
diastolic dysfunction. The abnormal immune system of DM/PM
patients attacks their own skeletal muscle cells while also
attacking cardiomyocytes, resulting in varying degrees of
cardiomyocyte involvement. Myocardial biopsy in patients
with DM shows CD4+ T lymphocyte infiltration in the surface
layer of the muscle bundles and the epimysial region that
surrounds small vessels. There is also tissue atrophy around
muscle bundles. Similar changes can be found in the cardiac
conduction system as well.

Serum muscle enzyme examination is an important basis for
the diagnosis of PM/DM. In addition to elevated creatine kinase
levels, there may be elevated levels of cardiac enzymes such as
cardiac troponin I (47). Cardiac myocardial enzyme changes can
be masked by serum muscle enzyme changes in extensive
skeletal muscle damage. Additionally, the clinical symptoms of
myocardial injury are insidious, atypical symptoms and are
easily ignored.

Arrhythmia and conduction abnormalities are most
common in PM/DM myocardial damage. Electrocardiogram
and Holter abnormalities observed in PM/DM included
premature atrial or ventricular contractions, atrial tachycardia,
ventricular tachycardia, atrial fibrillation, atrioventricular block,
bundle branch block, abnormal Q waves, and nonspecific ST-T
wave changes (49). Bundle branch block and atrioventricular
block were predominant in conduction block, with left anterior
fascicular block and right bundle branch block being the most
common (48). The cardiac conduction system is affected by
immune processes, such as myocarditis and myocardial fibrosis
(involving the sinoatrial node and conduction system),
accompanied by lymphocyte infiltration and contraction band
necrosis. In addition, cardiac small vessel disease, such as
luminal narrowing, smooth muscle hyperplasia and vascular
intimal hyperplasia, can also cause arrhythmia, cardiac
strangulation and other symptoms. The prognosis of PM/DM
is related to the degree of cardiac involvement, so the detection
and treatment of early cardiac dysfunction is critical and can
prevent serious complications.

Primary Sjogren’s syndrome

Primary Sjogren’s syndrome (pSS) is a diffuse connective
tissue disease characterized by invasion of exocrine glands (such
as salivary glands and lacrimal glands), abnormal proliferation of
B lymphocytes and histolymphatic invasion. Heart is one the the
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target organis and pathologies are often subclinical and easily
ignored. When pSS involves the heart, it mainly manifests as
pericardial effusion, myocardial ischemia, heart block, valvular
heart disease, etc., and even causes heart failure and myocardial
infarction in severe cases. Cardiac involvement may be caused by
myocarditis, myocardial fibrosis, vasculitis, or microvascular
dysfunction, which is associated with chronic inflammatory
responses resulting from autoimmune diseases, such as the
effects from inflammatory agents like IL-6 and INF-o.
Although the clinical manifestations of cardiac damage in
patients with pSS are not obvious, multiple studies have shown
that cardiac damage caused by pSS is not uncommon (50-52).
Their clinical presentations can be and complex and variable,
and treatment options should be carefully selected.

Myocardial damage in patients with pSS includes
myocarditis, myocardial fibrosis, myocardial ischemia, etc.,
which are mainly caused by pSS related chronic inflammatory
reactions. Myocardial fibrosis gradually appears when exposed
to an inflammatory environment, such as increased TNFo, IL-
1B, and IL-6 cytokine expression, as well as upregulated
monocyte chemoattractant protein 1, IL-8, and biglycan
expression, leading to overexpression of oi-SMA, osteopontin,
and lysy-1 oxidase (53). Some scholars believe that vasculitis is
caused by vascular wall injury followed by immune complexes
formation secondary to immune-mediated antigen-antibody
reactions. This process leads to vascular intimal thickening or
even hyalinization, I and in severe cases, full-thickness vasculitis
may occur, blocking the myocardial blood supply.

Patients with pSS often have abnormalities in their annular
apparatus, such as valves, annulus, chordae tendineae, and
papillary muscles, on echocardiography. Heart valve changes
mainly manifested as valvular regurgitation. Abnormal valvular
thickening in pSS patients mainly involve mitral, tricuspid and
aortic valves. These thickening can be seen on the entire leaflets
or along the margins of the leaflets, the development of which
are thought to be dependent on the immunopathological
features of pSS (54). Chronic inflammation associated with
pSS immunoreactivity may contribute to exacerbated systemic
sclerosis (SSc) in valvular tissue degeneration. In conclusion, for
patients with confirmed pSS, attention should also be paid to
their cardiac symptoms and signs in order to perform relevant

examinations and decide for treatment

Systemic sclerosis

SSc is clinically characterized by localized or diffuse thickening
and fibrosis of the skin and systemic diseases affecting the heart,
lungs, and digestive system. Extensive vascular disease, collagen
proliferation, and fibrosis of the affected tissue are the pathological
features of this disease. SSc often involves the heart, causing patients
to develop cardiovascular disease while developing corresponding
autoimmune symptoms. Anti-endothelial antibody-induced
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endothelial cell injury, ischemia/reperfusion injury, and immune-
mediated cytotoxicity are the main causes of vascular injury, as well
as impaired vascular repair mechanisms (55). Cardiac injury occurs
in two forms: one is direct damage to the heart, including the
production of large amounts of collagen fibers through the
continuous activation of fibroblasts, impairment of
microcirculatory function and immune system regulation. These
can lead to ischemic damage of the myocardial tissue, fibrosis, small
coronary artery spasm, valvular stenosis, and fibrosis or
inflammatory damage to the pericardium and cardiac conduction
system, the other is heart disease secondary to SSc damage of the
lungs or kidneys (56). SSc can cause collagen proliferation and
fibrosis in all parts of the heart, and then the corresponding clinical
symptoms appear. Myocardium, coronary arteries, pericardium,
cardiac conduction system and heart valves can also be affected.
Myocardial fibrosis is a typical presentation of cardiac
involvement in SSc, it can manifest as patchy myocardial fibrosis,
focal degeneration and necrosis (57). Myocardial fibrosis is often
located under the endocardium, leading to a series of clinical
symptoms such as myocardial ischemia, hypertrophy, and
ventricular diastolic dysfunction. Bulkley reported that 50% of 52
SSc autopsy materials had myocardial lesions and multiple irregular
patchy fibrotic lesions in the myocardium (58). Myocardial
involvement is characterized by decreased myocardial systolic
function and compliance. This may be the results of severe
proliferation of collagen fibers in the myocardium. As recurrent
Raynaud’s phenomenon in the myocardium leads to myocardial
ischemia, healthy tissues are replaced by collagen fibers after
degeneration and necrosis to form scars of different sizes.

Conclusions

In recent years, cardiac damage in autoimmune diseases has
gradually become the focus of attention of rheumatologists.
Research on the pathogenesis, diagnosis and treatment of heart
damage in autoimmune diseases is still in the exploratory stage.
Immunosenescence is a process related to aging. T cells changes
caused by immunosenescence have been shown to reduce normal
immune responses as well as increase the risk for autoimmunity
and inflammation. Various factors may contribute to
immunosenescence related T cell changes, such as thymic
degeneration, shortened telomere and epigenetic changes. It has
also been reported that chronic viral infections may drive
immunosenescence and contribute to the development of
atherosclerosis (65).

Immunosenescence process is not due to overall functional
decline of T cells, instead, it is due to the accumulation of T cells
have undergone cellular senescence (66). Those senescent T cells
have important roles in the pathophysiological processes of
cardiovascular disease: they trigger inflammatory responses and
cause cytotoxicity; both promote the progression of disease. At the
same time, risk factors associated with cardiovascular diseases are
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also strongly related to senescent T cells. As we age, pro-
inflammatory cytokines accumulate and cause increase in
monocyte specific TLR signaling. This is shown to be linked with
the development of chronic heart failure (67). It is not clear what the
exact mechanism underlying autoimmune disease induced cardiac
damage is. Recent studies have shed light on some cellular
pathways: the role of adaptive immunity in cardiomyocyte injury,
especially the roles of pro-inflammatory and anti-apoptotic
phenotype of CD4 CD28 cytotoxic T cells (68). It has been
reported that RA patients with extraarticular inflammation or
atherosclerosis have prominent CD4+CD28-T cells (69). Chronic
simulation of inflammatory factors in autoimmune disease can
cause inflammatory damage of cardiomyocytes, which lead to
cardiac damage. Cardiac dysfunction caused by inflammation
have been reported in animal models as well (70). The
importance of senescent immunity in autoimmune disease heart
damage has not been officially proven and requires further research,
which also provides another direction for our future research. The
early clinical manifestations of heart injury in autoimmune diseases
are relatively insidious and are not easy to attract the attention of
physicians. When symptoms become apparent, the damage is often
severe and irreversible; therefore, early diagnosis, timely prevention
and treatment are essential to improve prognosis and reduce long-
term morbidity and mortality. Therefore, the clinical manifestations
and pathogenesis of cardiac damage in autoimmune diseases should
be fully grasped, and cardiac damage in patients with autoimmune
diseases should be treated with caution. After excluding their
traditional risk factors for heart disease, the effects of the primary
disease should be considered, and early examination, early detection
and treatment should be carried out.
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