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Abstract: Idiopathic inflammatory myopathies (IIMs) are a group of autoimmune diseases that includes the main subtypes dermatomyo-
sitis, polymyositis, immune-mediated necrotizing myopathy, and inclusion body myositis. IIMs are characterized by the involvement of 
skeletal muscle and multiple organs, including the heart. This review summarizes the pathology, prevalence, biomarkers, imaging and 
treatment of cardiac involvement in patients with IIMs. The cardiac involvement in these patients is usually subclinical and rarely considered 
as the main clinical feature at the time of initial consultation, with a prevalence ranging from 4% to 26%. However, it results in a worse 
prognosis and represents the main cause of mortality in patients with IIMs. The selection of specific serum cardiac biomarkers is essential for 
the early detection of cardiac involvement in patients with IIMs, such as cardiac troponin I (cTnI), which is preferred over cardiac troponin 
T (cTnT), followed by diagnostic evaluations including electrocardiography (ECG), echocardiography (ECHO), and cardiac magnetic 
resonance imaging (CMR). The combination of glucocorticoids, immunosuppressants, and conventional cardiac medications is effective for 
the management of IIM patients with confirmed cardiac involvement. 
Keywords: IIMs, cardiac involvement, prevalence, biomarkers, imaging, treatment

Introduction
Idiopathic inflammatory myopathies (IIMs) are chronic autoimmune diseases characterized by proximal symmetrical 
muscle weakness. The main subtypes of IIMs include dermatomyositis (DM), polymyositis (PM), immune-mediated 
necrotizing myopathy (IMNM), and inclusion body myositis (IBM).1,2 Although these subtypes have similar clinical 
manifestations, they are different in histological appearance and therapeutic approaches.3 The pathogenesis of IIMs is not 
well understood, but current studies showed that it is related to autoimmunity: (1) histopathological examination revealed 
that T cells, macrophages, dendritic cells, B cells, and plasma cells are infiltrated in the muscles of patients with IIMs; (2) 
autoantibodies against cellular components are detected in the blood of more than 50% of patients with IIMs.4

Multi-organ involvement is the main characteristic of IIMs, which includes muscles, skin, joints, respiratory and 
gastrointestinal systems, as well as heart.5,6 Symptoms of cardiac involvement in IIMs are usually subclinical, and the 
main manifestations include myocardial ischemia, valvular disease, pericarditis, myocarditis, arrhythmias, myocardial 
injury, and pulmonary hypertension.7 The top three causes of death in patients with IIMs are cardiac involvement, 
infection, and malignancy, with the cardiac involvement deaths accounting for 31%.8 Zhang et al reported that 132 of the 
1530 patients with IIMs died, and 28% (37/132) of these death were caused by cardiac involvement.9 Cardiac 
involvement is one of the causes of poor prognosis and mortality in patients with IIMs. However, cardiac damage is 
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difficult to detect and diagnose due to the lack of well-established criteria to guide the screening of cardiac involvement 
in patients with IIMs, as well as because cardiac involvement is usually a subclinical manifestation.10

The purpose of this review is to summarize the current research on cardiac damage in patients with IIMs, including 
pathological examinations, prevalence, biomarkers, imaging, and treatment methods (Figure 1), so as to help clinicians in 
the detection of cardiac involvement on time and prevent adverse consequences.

Diagnosis and Pathological Examination
The 1975 Bohan and Peter criteria were once the most commonly used for the diagnosis of IIMs.11 The current criteria for the 
diagnosis and classification of IIMs are those published in the 2017 American College of Rheumatology (ACR)/European 
League Against Rheumatism (EULAR).3 Patients with IIMs show muscle inflammation due to immune-mediated effects. 
Cardiac muscle has many similarities to skeletal muscle, and there may be a risk of some degree of damage due to immune- 
mediated effects. Inflammatory cell infiltration is the most common pathological lesion in myocardium, suggesting that 
patients with IIMs are more likely to suffer from cardiac problems than the general population.12–14

Figure 1 Schematic diagram of the main content of this review.
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Cardiac involvement occurs if any of the following conditions are present: (1) myocardial ischemia: the electro-
cardiogram demonstrates T-wave flattening, inversion, or biphasic changes in three consecutive leads, accompanied by 
significant S-T segment depression of 0.5 mV or greater. (2) Arrhythmias: the electrocardiogram shows several signs of 
arrhythmias including frequent atrial premature beats, atrial fibrillation, atrial tachycardia, frequent ventricular premature 
beats, and sinus tachycardia. Physiological atrial premature beats, ventricular premature beats, ventricular tachycardia, 
ventricular bradycardia, and other types of conduction blocks are excluded. (3) Myocardial damage: echocardiography 
(ECHO) reveals atrial or ventricular enlargement, myocardial hypertrophy, abnormal ventricular wall motion, or impaired 
systolic and diastolic function. The electrocardiogram indicates left ventricular hypertrophy. (4) Pericarditis: ECHO 
shows the thickening of the pericardium or the presence of pericardial effusion. (5) Pulmonary arterial hypertension: 
ECHO reveals pulmonary artery systolic pressure and mean pressure at rest exceeding 30 and 20 mm Hg, respectively. 
(6) Valvular disease: ECHO reveals structural changes in the valves, excluding physiological valve abnormalities. (7) 
Conduction blocks: the electrocardiogram shows left bundle branch block, complete right bundle branch block, various 
atrioventricular conduction blocks, without incomplete right bundle branch block. (8) Limb lead low voltage: the 
electrocardiogram demonstrates a sum of voltages in 3 standard leads or 3 increased limb leads (R+S) less than 0.5 
mV. (9) Other findings: electrocardiography (ECG) or ECHO identifies other specific abnormalities in the heart structure 
or function, including aortic dilatation and myocardial infarction.

Myocarditis is identified in 25% of patients with IIMs by autopsy.15 Single nuclear inflammatory cells simultaneously 
or separately infiltrate the endomyocardial and perivascular regions of patients with IIMs. Endomyocardial biopsy is the 
gold standard in the detection of myocarditis and inflammatory cardiomyopathy, but it is performed only under strict 
clinical indications because its invasive feature with a risk of myocardial perforation.16,17

It has been reported that the risk of cardiac involvement is highest within the first five years following the diagnosis of 
IIMs, suggesting the need of closely monitoring the cardiac health of patients during the five-year period following their 
diagnosis of IIMs.18 The common clinical symptoms in IIM patients with cardiac involvement include dyspnea, chest 
pain, palpitations, and syncope,19 and they are more likely to develop skin ulcers, interstitial lung disease, and increased 
levels of cardiac troponin I, compared to those without cardiac involvement.20 IIM patients with cardiac involvement are 
more likely to show anemia, elevated creatine kinase levels, and low levels of complement C3 and serum albumin, 
especially during flare-ups.20 The association between disease activity status and the appearance of cardiac involvement 
is not yet fully understood, so still in need of clarification.

Prevalence
In 1899, Oppenheim was the first reporting that patients with PM have cardiac involvement,21 but the prevalence of IIMs 
with cardiac involvement was relatively limited in the past due to the limitations of examination methods. A large 
retrospective population-based study demonstrated that 774 patients with new IIM onset have a nearly four-fold 
increased risk of myocardial infarction compared with those without IIMs, while 424 patients with new PM onset 
have a six-fold increased risk of myocardial infarction in the first year after diagnosis.22 The incidence of cardiac 
involvement reported in studies that included more than 100 patients with IIMs ranges from 4.4% to 26% (Table 1). The 

Table 1 Prevalence of Cardiac Involvement in Idiopathic Inflammatory 
Myopathies

Author Region Case Number Number of Cardiac  
Involvement (%)

Sabbagh et al25 US 619 54 (8.7%)

Feng et al26 China 44 28 (63.6%)

Prieto et al18 UK 603 94 (15.6%)

Huang et al27 China 2010 204 (10.1%)

(Continued)
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data from the EuroMyositis registry declare that cardiac involvement occurs mainly in conjunction with myositis-overlap 
syndromes, antisynthetase syndrome, and PM among 1715 cases of IIMs with cardiac involvement, with the lowest 
incidence of cardiac involvement in IBM.23 Although no correlation was found between the occurrence of cardiac 
involvement and the severity of IIMs, myocarditis, cardiomyopathy, congestive heart failure, and arrhythmias are 
important causes of death in patients with IIMs.24

Biomarkers
Cardiac markers commonly used in clinical practice include creatine kinase (CK), creatine kinase isoenzyme MB (CK- 
MB), myoglobin (MYO), troponin, B-type natriuretic peptide (BNP), and N-terminal B-type natriuretic peptide (NT- 
proBNP). Muscle inflammation in patients with IIMs results in increased serum creatine muscle enzymes due to the 
destruction of muscle cells, but their increase does not accurately reflect whether it is caused by IIMs or cardiac 
involvement. Therefore, the use of CK and CK-MB to evaluate cardiac involvement is not effective in patients with IIMs. 
MYO begins to increase 0.5–1 hour after cardiac involvement and is often used in clinical practice as a marker for 
screening myocardial injury because of its high sensitivity. However, it has the same limitation as CK and CK-MB, that 
is, it has lower cardiac specificity.43

Currently, cardiac troponin I (cTnI) and cardiac troponin T (cTnT) have higher sensitivity and specificity than CK, 
CK-MB, and MYO in detecting cardiac involvement in IIMs,44 despite being different from each other in the evaluation 
of cardiac involvement in IIMs. CTnI is released only by cardiomyocytes, and its increase is primarily due to the damage 
of cardiomyocytes caused by inflammation.13,45 CTnI testing is essential in the screening for cardiac involvement among 
patients with IIMs.46 A total of 62% of the patients with IIMs and abnormal cTnI have cardiac involvement, while only 
21% of the patients with IIMs and abnormal cTnT have it. CTnI has better specificity and positive predictive value than 

Table 1 (Continued). 

Author Region Case Number Number of Cardiac  
Involvement (%)

Qiu et al28 China 43 33 (76.7%)

Sun et al29 China 39 14 (35.9%)

Liu et al30 China 62 31 (50.0%)

Jung et al31 South Korea 3014 155 (5.1%)

Leclair et al32 Sweden 655 53 (8.1%)

Weng et al33 Taiwan 882 69 (7.8%)

Antovic et al34 Sweden 440 67 (15.2%)

Lilleker et al35 Denmark, UK 121 18 (14.9%)

Rai et al22 Canada 783 42 (5.4%)

Carruthers et al36 Canada 798 35 (4.4%)

Linos et al37 US 50322 10064 (20.0%)

Limaye et al38 Australia 167 43 (26.0%)

Taylor et al39 US 26 21 (80.8%)

Behan et al40 UK 55 33 (60.0%)

Henriksson et al41 Sweden 86 52 (60.5%)

Gottdiener et al42 US 21 16 (76.2%)
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cTnT, but cTnT is more sensitive than cTnI.35 CTnT derived from regenerated skeletal muscle, and it cross-reacts with 
skeletal muscle troponin T when detected; thus, increased cTnT in patients with IIMs may be due to the repair of skeletal 
muscle. This suggests that the combination of cTnT and cTnI may be more effective in determining the presence of 
cardiac involvement in patients with IIMs.24,45 A retrospective analysis revealed that individuals with elevated troponin 
levels at baseline (82% cTnT and 2.5% cTnI) but no clinical signs of cardiac involvement remained asymptomatic 
throughout an average follow-up period of 24.5 months.47

BNP and NT-proBNP are commonly used in clinical practice as markers for diagnosing acute and chronic heart 
failure and are used for risk stratification.48 In the study of IIMs, higher levels of BNP or NT-proBNP are associated with 
reduced cardiac function, while higher levels of natriuretic peptide predict poorer outcomes.49

Emerging cardiac markers also include growth differentiation factor-15 (GDF-15), growth stimulating expression 
gene 2 protein (ST2), and galectin-3 (Gal-3). GDF-15 is a member of the β superfamily of transforming growth factors. It 
regulates inflammatory and apoptotic pathways in damaged tissues and disease processes, and its high expression is 
involved in a variety of diseases, including renal dysfunction, cancer, diabetes, respiratory disease, and cardiovascular 
disease. It also predicts the treatment and prognosis of cardiovascular disease.50,51 GDF-15 levels in peripheral blood are 
significantly higher in the IIM-related cardiac involvement group than in the non-cardiac involvement group. ROC curve 
analysis demonstrated that the optimal cut-off value for GDF-15 in predicting IIMs complicated with cardiac involve-
ment is 929.505 pg/mL, with a sensitivity of 75% and a specificity of 90%, indicating that GDF-15 is an independent risk 
factor for IIM-related cardiac involvement.28 ST2 is a member of the interleukin-1 receptor family and exists in 3 main 
forms, mainly soluble ST2 (sST2) in serum, and its concentration in the blood increases when heart disease or injury 
occurs. If its concentration in the blood is too high, it competitively binds to interleukin-33 (IL-33), preventing IL-33 
from binding to the ST2 transmembrane binding subtype, and resulting in the loss of function of the cardiac defense 
signaling system. Consequently, it induces cardiomyocyte fibrosis and decreases myocardial function.52,53 SST2 is an 
independent predictor for cardiovascular disease, and patients with acute coronary syndromes with its high concentra-
tions have a worse prognosis.54 Gal-3 is a soluble β-galactoside-binding protein widely distributed in the heart, kidney, 
liver, lung, intestine and other tissues and organs, and is highly expressed in activated macrophages, basophils, and mast 
cells. It is involved in the inflammatory response and immune response, participating in the fibrotic process. Generally, 
Gal-3 is associated with heart failure and involved in cardiac fibrosis.52,53 Thus, sST2 and Gal-3 are emerging cardiac 
markers recommended by the American Heart Association for risk stratification in patients with acute and chronic heart 
failure.55 Nevertheless, few reports are available on their use for the evaluation of cardiac involvement in patients with 
IIMs; thus, their use for this purpose needs to be further explored.

Autoantibody testing for IIMs is often used to predict complications and assist in the diagnosis and prognosis of myositis. 
Autoantibodies associated with cardiac involvement in IIMs include anti-Ro autoantibodies, anti-signal peptide recognition 
particle (SRP) autoantibodies, and anti-mitochondrial antibodies (AMAs). A total of 69% of the 55 patients with PM showing 
cardiac involvement are positive for anti-Ro autoantibodies, and 69% of those with specific conduction abnormalities are 
positive for anti-Ro autoantibodies.40 Gupta et al reported that 25% of the 12 patients with PM who are positive for anti-SRP 
autoantibodies suffer from arrhythmias and 8.3% suffer from cardiomyopathy.56 Hengstman et al reported that over half of the 
23 patients with PM/DM who are positive for anti-SRP autoantibodies show ECG abnormalities or dyspnea, and 20% report 
palpitations and chest pain.57 Cardiomyopathy and arrhythmias are present in 71.4% of patients who are positive for AMAs.58 

The incidence of ECG and echocardiographic abnormalities is significantly higher in patients positive for AMAs than in those 
negative (72.4% versus 28.4%, P < 0.001).59

Examination
ECG, ECHO, cardiac magnetic resonance imaging (CMR) and other imaging techniques are clinically recognized 
approaches for the routine examination of cardiac involvement in IIMs.

ECG is mainly used to assess heart condition by recording the changes in electrical activity produced by each cardiac 
cycle. Arrhythmias and conduction abnormalities are the most prominent manifestations of PM/DM-related cardiac 
involvement, but ECG changes are mostly nonspecific.60,61 One-third of patients with PM/DM have ECG abnormalities, 
primarily involving conduction disturbances, chamber enlargement, and rhythm disorders, the latter including 
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supraventricular tachycardia, ventricular tachycardia, atrial fibrillation, and first-degree atrioventricular block. PM 
patients are more likely to have abnormal ECG such as left ventricular hypertrophy, left atrial enlargement, supraven-
tricular and ventricular arrhythmias, as well as left anterior bundle branch block than DM patients (P < 0.05).61 PM/DM 
patients have a longer QTc interval and QRS complexes with a longer duration compared with healthy controls.62,63

ECHO assesses not only heart function but also the condition of heart valves. ECHO abnormalities occur in 14 to 
65% of patients with IIMs,24 with left ventricular diastolic dysfunction being the most common (34.5%),19 and related to 
the duration of the disease, followed by cardiac involvement cases of left ventricular hypersystole and mitral valve 
prolapse.63 Studies using global longitudinal strain to assess cardiac function show that it is significantly lower in the left 
and right ventricles in patients with IIMs than controls.62,64

Although both ECG and ECHO can be used to perform a correct diagnosis of IIM-related cardiac involvement, they 
are not sensitive to early cardiac involvement. CMR, a noninvasive imaging modality for the detection of myocarditis, 
sarcoidosis, and ischemic myocardial infarction, is currently considered a reliable method for detecting myocarditis and 
myocardial fibrosis; multiparametric CMR has higher sensitivity than ECG and ECHO to detect early cardiac 
involvement.65 Late gadolinium enhancement (LGE) lesions are milder in patients with DM than in those with PM, 
whereas LGE is not detected in IMNM patients.29 Although patients with IIMs do not have significant clinical 
manifestations revealing cardiac involvement, CMR found that nearly 50% of patients suffer from LGE, suggesting 
that they suffer from acute myocardial necrosis or chronic myocardial fibrosis.66 According to the results of CMR 
performed at first patient diagnosis and one year after treatment, CMR can be used to monitor the therapeutic effects in 
those with IIMs.67,68

Other imaging techniques available for the heart include technetium 99m-pyrophosphate scintigraphy and nuclear 
cardiac imaging. Data on the use of these two techniques to discover cardiac involvement in patients with IIMs are 
limited and further research is needed.

Screening Strategy
When creating screening plans, it is essential to carefully choose the method, balancing clinical, technical, and economic 
factors. Chen et al proposed a screening strategy to evaluate heart involvement in patients with IIMs.45 The screening 
strategy suggests the use of high-sensitivity cTnI tests, ECG and ECHO for all IIM patients. Myocardial involvement is 
unlikely if cTnI is below the upper reference limit and both ECG and echocardiogram show no abnormalities. If cTnI tests 
are negative but ECG or echocardiogram show abnormalities or the abnormalities are present on these three tests, a detailed 
heart assessment like CMR should follow to identify other potential causes, since CMR is time-consuming and expensive.

Treatment
Established consensus guidelines for the management of cardiac involvement in IIMs are currently lacking. The 
treatment approaches are predominantly derived from expert opinions and anecdotal case reports, rather than being 
informed by evidence-based guidelines. As regards IIM patients with cardiac involvement, either symptomatic or 
asymptomatic but with abnormal cardiac test findings, glucocorticoid treatment is the preferred treatment, similar to 
the management of general IIM patients. A short-term high-dose steroid regimen ameliorates myocardial inflammation, 
enhances impaired cardiac function, and mitigates heart failure.16 The combination of glucocorticoids and immunosup-
pressants results in superior clinical outcomes compared to glucocorticoid monotherapy.69 Methylprednisolone pulse 
therapy, followed by immunosuppressants is beneficial in improving IIM patients with myocarditis, as evidenced by 
CMR parameters that exhibited a trend toward normalization after a six-month follow-up.70 Furthermore, a patient with 
DM positive for anti-MDA5 autoantibody demonstrated substantial improvement in cardiac involvement after receiving 
treatment with prednisone and cyclophosphamide, with restored cardiac function and normalized NT-proBNP levels.71 

The treatment strategies for IIM patients with confirmed cardiac involvement are primarily based on glucocorticoids 
combined with immunosuppressants and traditional cardiac medications. A case report regarding myocardial involve-
ment in anti-mitochondrial antibody-positive myositis showed that, in addition to the use of methylprednisolone and 
tacrolimus to manage the primary disease, sacubitril/valsartan and metoprolol succinate were also concurrently used to 
improve cardiac function.72 However, statins should be used with caution because they may worsen IIMs.73 Biologic 

https://doi.org/10.2147/JIR.S503928                                                                                                                                                                                                                                                                                                                                                                                                                                                           Journal of Inflammation Research 2025:18 3884

Zhu et al                                                                                                                                                                             

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



therapies and intravenous immunoglobulins can be used in patients with refractory IIMs; however, results on the 
application of biological and intravenous immunoglobulins for cardiac involvement in IIMs are very limited, and 
more clinical trials are needed to confirm the efficacy.74–76

Conclusion
The clinical manifestations of cardiac involvement in IIMs are usually not immediately apparent, with a prevalence 
ranging from 4% to 26%. It is essential to select specific serum cardiac biomarkers for the early detection of cardiac 
involvement in patients with IIMs, including cTnI, which is preferred over cTnT, followed by diagnostic evaluations 
using ECG, ECHO, or CMR. The combination of glucocorticoids, immunosuppressants, and conventional cardiac 
medications is effective for the management of IIM patients with confirmed cardiac involvement. Any abnormality in 
either cardiac biomarkers or imaging evaluation needs a thorough assessment of the patient’s cardiac involvement, 
facilitating the timely and effective treatment of such patients by clinicians. The analysis of large-scale medical data in 
future research to construct predictive models for patients with IIMs facilitates the early identification of cardiac 
involvement. It is necessary to investigate new biomarkers and integrate them into clinical practice, thereby creating 
personalized follow-up plans and interventions. Furthermore, improving pharmacotherapy and developing more precise 
interventional surgical techniques may enhance the safety and efficacy of treatments.
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