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Abstract

Polymyositis (PM) and dermatomyositis (DM) are rare idiopathic inflammatory myopathies (IIM).
Myocardial involvement in patients with IIM is an unfavorable prognostic factor and one of the most
common cause of mortality in this group of patients. The purpose of this review is to present cur-
rent knowledge on cardiovascular manifestations observed in [IM. Data published in English until
December 2021 were selected. Clinical symptoms suggesting cardiac involvement are non-specific
and require a differential diagnosis in accordance with cardiological guidelines. Troponin | is specific
to cardiac injury and should be preferred to other markers to evaluate the myocardium in IIM. Ab-
normalities in electrocardiography are common in [IM, especially non-specific changes of the ST-T
segment. In standard echocardiography left ventricular diastolic dysfunction is reported frequent-
ly. New diagnostic technologies can reveal clinically silent myocardial abnormalities. However, the
prognostic value of subclinical impairment of myocardial function require further studies.
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Introduction

Polymyositis (PM) and dermatomyositis (DM) are rare
idiopathic inflammatory myopathies (IIM) characterized
clinically by symmetrical proximal muscle weakness due
to inflammatory cell infiltrates in skeletal muscles, and
the involvement of endomysial layers of skeletal muscles
in PM or perimysial layers of muscles in DM [1].

The prevalence of PM/DM is approximately 2-22 per
100,000 individuals worldwide [2—7]. Polymyositis rarely
presents in childhood and usually affects people above
the age of 20 years. Dermatomyositis, however, has a bi-
modal age distribution affecting the population between
5 to 15 years and 45 to 60 years [2].

The most commonly used criteria for PM and DM are
Peter/Bohan criteria which include symmetric proximal
muscle weakness, elevated serum muscle enzymes, myo-
pathic changes in electromyography (EMG), characteristic
muscle biopsy abnormalities, and the typical rash of der-
matomyositis. Apart from skeletal muscles involvement,
the skin and internal organs may be affected as well.

The first case of myocardial involvement in patients
with polymyositis was described by Oppenheim in 1899
[8]. Due to the lack of strict criteria for defining [IM-relat-
ed cardiac injury and the different diagnostic approach-
es used to assess it, there are wide discrepancies regard-
ing the estimated incidence of myocardial involvement
in polymyositis.

According to the EuroMyositis registry, clinically overt
myocardial involvement, defined as the presence of peri-
carditis, myocarditis, arrhythmia, or sinus tachycardia in
the course of PM/DM, was found in 9% of patients [9].

Danké et al. [10] observed symptoms of heart fail-
ure or myocarditis and/or abnormalities in imaging tests
(electrocardiography — ECG, echocardiography) in 9.3%
of patients with PM and 4.7% of patients with DM, after
excluding other causes of the above changes. A higher
percentage of abnormalities in the ECG and echocardi-
ography was observed in the research of Spanish au-
thors [11] - 27% among patients with PM and 30% of pa-
tients with DM, respectively.
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Fig. 1. Diagram of the search design.

More often used modern diagnostic methods al-
low for to detection of features of subclinical damage
of the myocardium. The incidence rate could reach 64%
[12]. Infiltration of mononuclear inflammatory cells, focal
myocyte necrosis, and fibrosis are described in autop-
sies. The changes primarily were located interstitially
and perivascularly [13]. There is also evidence of small
vessel involvement (media hyperplasia) similar to skele-
tal muscle [13, 14].

Myocardial involvement in patients with inflamma-
tory myopathies is an unfavourable prognostic factor
and one of the most common causes of mortality in this
group of patients [10, 11, 15]. Danké et al. [10] found that
cardiovascular deaths most often occur after an average
of 5 years of the main disease course.

Among 160 patients with PM/DM, 22% of deaths
were due to cardiovascular causes [16]. Thus, screening
for myocardial damage in patients with PM/DM seems
to be an important part of clinical practice.

The authors present a review of the literature cover-
ing the issue of cardiovascular manifestations observed
in IIM with special emphasis on diagnostic issues.
Eighty-two articles from 1971 to 2021 were retrieved
from the literature search. Current knowledge about
the role of blood assays (especially troponin), ECG, echo-
cardiography and cardiac magnetic resonance (CMR) in
the diagnostic process has been summarized. Finally, we
propose a strategy for early detection of heart involve-
ment in [IM.

Material and methods

We searched via PubMed potentially relevant articles
from the literature published between 1971 and 2021. To
identify relevant publications we applied the following
inclusion criteria: publication language: English; type
of study: controlled trials, observational studies, qualita-
tive studies, case descriptions; participants/populations:
humans, adult aged 18 years or over; key words: polymy-

ositis OR dermatomyositis, AND heart OR heart diseases
OR myocardium OR myocarditis OR cardiomyopathy OR
heart failure.

A thorough review of the area of interest was then
manually conducted to search for articles that present-
ed actual data. The bibliographies of the retrieved arti-
cles were manually searched to identify additional arti-
cles and other documents. Finally, the authors included
in the analysis and discussion 82 articles. A diagram
of the search design is shown in Figure 1.

Results and discussion

Symptoms of suggestive myocardial
involvement in polymyositis/
dermatomyositis

Symptoms of heart failure (HF) are most frequent-
ly reported in the population of patients with PM/DM,
of which exertional dyspnea is found in 11-57% of pa-
tients [12, 17, 18], and orthopnea in 12% of patients [17].
However, these symptoms could be the result of respira-
tory muscle weakness or lung involvement in the course
of the underlying disease, and therefore require a differ-
ential diagnosis. The algorithm for diagnosing HF accord-
ing to the European Society of Cardiology (ESC) guide-
lines is shown in Figure 2.

During clinical evaluation special focus should be
given to patients with previously diagnosed heart dis-
ease —in this group systemic inflammation in the course
of PM/DM may cause exacerbation of HF. On the oth-
er hand, the occurrence of new symptoms in patients
with no previous history of heart disease may suggest
myocarditis. Clinically justified suspicion of myocarditis
is based on the coexistence of symptoms:

« dyspnoea, chest pain, often of a pericardial nature,
palpitations,

* biochemical features of myocardial damage,

« and/or abnormalities in imaging tests, e.g.: ECG, echo-
cardiography, magnetic resonance imaging (MRI), with
the absence of significant stenoses in the coronary ar-
teries, pre-existing heart damage (severe valvular dis-
ease, known cardiomyopathy) or non-cardiac causes
of such abnormalities, e.g. hyperthyroidism [19].

In an autopsy study involving 20 patients with PM,
6 patients (30%) had histological features of myocardi-
tis, of which 4 had symptoms of HF previously [13].

Linos et al. [20] reported that only 48% of patients
with MRI-confirmed myocarditis noted symptoms re-
lated to cardiac involvement. Cases of patients requir-
ing myocardial transplantation due to severe HF in
the course of myocarditis in DM have been reported rare-
ly [21]. So far, no relationship between PM/DM activity
and myocardial involvement has been found.
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Fig. 2. Algorithm for diagnosing HF according to the European Society of Cardiology guidelines.

BNP — B-type natriuretic peptide, ECG — electrocardiogram, HF — heart failure, HFmrEF — heart failure with mildly reduced ejection fraction,
HfpEF — heart failure with preserved ejection fraction, HFrEF — heart failure with reduced ejection fraction, LVEF — left ventricular ejection

fraction, NT-proBNP — N-terminal pro-B type natriuretic peptide.

Chest pain was reported by 4% of patients with PM/
DM [17]. The risk of developing coronary artery disease
in this group of patients was estimated to be 3 times
higher than in the general population. A higher incidence
rate of cardiovascular events has been demonstrated in
patients with inflammatory myopathies [22-24].

Rai et al. [22] concluded that the incidence of myocar-
dial infarction was significantly higher in the population
of patients with PM/DM compared to the control group,
especially during the first year after the diagnosis of PM.
The coexistence of DM and heart disease significantly wors-
ened the prognosis in comparison with patients diagnosed
only with DM or only with cardiovascular disease [22].

Several aspects contribute to the higher risk of athe-
rosclerosis in inflammatory myopathies. Firstly, the re-
lationship between generalized inflammation and the
development of atherosclerosis and the occurrence
of cardiovascular diseases developing on its basis has
been documented [25]. Secondly, patients with PM/DM
have a higher prevalence of risk factors for coronary ar-
tery disease.

Diederichsen et al. [12] reported, that hypertension was
present in 72% of patients vs. 42% in the control group and
type 2 diabetes — in 13% and 0% of patients, respectively.
Higher levels of triglycerides have also been reported
among patients with PM/DM [12]. Thirdly, chronic gluco-
corticosteroid therapy used in the PM/DM group increased
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the risk of developing arterial hypertension and diabetes
type 2 diabetes [26]. Active search and correction of risk
factors for coronary artery disease in this group of patients
is an important element of clinical practice.

Palpitations were reported by up to 34% of patients
with PM/DM [17, 27]. It has been shown that the incidence
of supraventricular arrhythmias is higher in the above
group of patients than in the control group [28]. According
to Beak et al. [27], atrial fibrillation was observed in 3.5%
of patients with inflammatory myopathies (without divid-
ing into groups depending on the etiology of [IM), which
were statistically significantly more often than in patients
with other autoimmune rheumatic diseases.

There are cases of patients in whom symptomatic
ventricular arrhythmias were the first symptom of heart
damage in the course of DM/PM [29-31]. Cardiac ar-
rhythmias are provoked by an active inflammatory pro-
cess in the myocardium, as well as myocardial fibrosis as
a result of chronic inflammation.

Syncope — single rare cases of syncope due to com-
plete atrioventricular block were described as the first
manifestation of PM [32].

Diagnostic approaches

Apart from evaluation of clinical cardiac status with
assessment of symptoms and traditional cardiovascular
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risk factors, cardiac biomarkers and cardiac imaging may
help improve the diagnostic strategy.

Troponins

Troponins are part of the contractile apparatus
of heart-striated muscle tissue. Cardiac troponins: | (cTnl)
and T (cTnT), considered to be specific for the heart
muscle, are biomarkers used for years in the diagno-
sis of myocardial infarction according to the algorithm
from the ESC guidelines [33]. It is known that elevation
of the level of cardiac troponin may occur in situations
others than acute myocardial infarction (Table I).

Detection of increased blood cTn concentration
above the 99" percentile reference threshold (URL) could
be defined as heart injury. According to the ESC recom-
mendations, both cTnl and cTnT, especially their highly
sensitive forms, can be used to detect myocardial injury
as specific markers of myocardial cell necrosis [33].

Meanwhile, in patients with [IM, the situation turns
out to be more complex. Initially, troponin T was mainly
used to assess myocardial damage in patients with in-
flammatory myopathies [34].

However, this strategy was challenged in subse-
quent studies comparing cTnT and cTnl levels in people
with active IIM. Erlacher et al. [33] observed an increase
in cTnT in 41% of patients with PM/DM, which correlat-
ed with other markers of muscle damage (increase in
creatine kinase — MB in 51% of patients) and the results
of tests assessing disease activity. No electrocardiogram
or echocardiogram abnormalities were found in any
of the patients [35].

Aggarwal et al. [34] found no association with ab-
normal cTnT results with myocardial involvement on
the basis of ECG and echocardiography: 78% of patients
with IIM had elevated cTnT levels. On the contrary, ab-
normal levels of cTnl were rarely found in patients with
[IM, while abnormal levels correlate with myocardial in-
volvement observed in imaging studies [12, 27, 35, 36].

An analysis of 123 patients with IIM [37] (30% with
DM and 28% with PM) showed high specificity and pos-
itive predictive value for elevated cTnl and myocardial
involvement, which was found in 62% of patients with
abnormal Tnl compared to only 23% of patients with el-
evated creatine kinase (CK) and 21% of patients with
abnormal cTnT.

Troponin T level correlated with the global assess-
ment of disease activity more than the cTnl and CK lev-
els. High sensitivity (87%) and specificity (84%) of ele-
vated troponin | level for myocardial involvement have
been demonstrated in patients with MRI-confirmed ac-
tive myocarditis in the course of [IMs [20].

The advantage of cTnl as a biomarker of myocardial
damage is related to its expression only in myocardial

Systemic conditions

Infiltrative diseases, e.g. amyloidosis,

Stroke, subarachnoid haemorrhage
sarcoidosis

Pulmonary embolism, pulmonary
hypertension

Chemotherapeutic agents
Critically ill patients

Sepsis, infectious disease
Strenuous exer

Chronic kidney disease
Sympathomimetic drugs

Other

Other causes of myocardial injury

Cardiac conditions
Coronary revascularization procedure

Cardiac procedure other than

revascularization

Cardiomyopathy (any type)
Catheter ablation

Heart failure
Myocarditis
Takotsubo syndrome
Defibrillator shocks
Cardiac contusion
Other

Oxygen supply/demand imbalance
severe hypertension with or without left ventricular

hypertrophy

coronary artery spasm, microvascular dysfunction
Other

coronary embolism
2. Increased myocardial oxygen demand:

1. Reduced myocardial perfusion:
sustained bradyarrhythmia
hypotension or shock
respiratory failure

severe anaemia

sustained tachyarrhythmia

coronary artery dissection
Other

Acute myocardial ischemia

Atherosclerotic plaque disruption
Atherosclerotic plaque disruption

with thrombosis

Table I. Reasons for elevated troponins because of myocardial injury
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cells, while increased cTnT concentration has been de-
scribed, among other situations, in developing foetuses
and during regeneration of damaged skeletal muscles in
adults [38—41].

Natriuretic peptides

Assessment of plasma natriuretic peptide (NP) con-
centrations is recommended as an initial diagnostic test
in patients with suspected heart failure (HF). It has diag-
nostic and prognostic significance. The diagnosis of HF
in people with normal NP values is unlikely [42].

Few studies have assessed the concentration of NP
in patients with IIM. Among patients with PM/DM with-
out clinical signs of myocardial involvement and normal
left ventricular ejection fraction, elevated N-terminal
pro B-type natriuretic peptide (NT-pro BNP) levels were
found in 32% of patients [43].

The level of NT-pro BNP correlated with features
of diffuse myocardial fibrosis in T1-weighted images in
magnetic resonance imaging, regardless of the duration
of PM/DM [43]. High sensitivity (95%) and specifici-
ty (93%) of abnormal NT pro-BNP concentration for
the detection of myocardial involvement have been
demonstrated.

In patients with myocarditis confirmed in the CMR
study, the concentration of NT-pro BNP was statistical-
ly significantly higher compared to the control group
(mean concentration of NT-pro BNP 2028 pg/!l vs. 82 pg/|
respectively, p < 0.001) [20].

Antibodies

Among the serological tests used in the diagnosis
of IIM, an important position is occupied by the assess-
ment of the presence of myositis specific antibodies
(MSA) and antibodies associated with myositis (MAA).
In a study of 55 patients with PM [44], the presence
of anti-Ro antibodies was found in 69% of patients with
myocardial involvement: the main clinical manifestation
was complete atrioventricular block.

There is a relationship between the presence
of antimitochondrial antibodies type M2 (AMA-M?2)
and a more severe course of cardiac involvement in
the course of IIM. Antimitochondrial antibodies type
M2 were used primarily in the diagnosis of primary bil-
iary cirrhosis (PBC).

They have also been found in other autoimmune
diseases, including inflammatory myopathies. It is esti-
mated that AMA-M2 antibodies are present in 5-11.3%
of patients with I[IM [45, 46]. Previous studies indicate
a correlation between the presence of AMA-M2 and
myocardial involvement in patients with IIM [20, 45, 47].
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Electrocardiography

Electrocardiography is the basic method of evalu-
ating arrhythmias and conduction disorders. Among
patients with PM/DM, abnormal ECG recordings were
found in 32-85% of patients [17, 48]. However, these
changes are non-specific. Of these, ST-T segment chang-
es (58%), premature ventricular beats, left anterior bun-
dle branch block (4-13%), and right bundle branch block
(4-9%) are the most common [17, 48].

No relationship was found between these disorders
and the clinical activity of PM or the duration of the dis-
ease [48]. In autopsy studies of patients with PM/DM
with conduction disorders, it was found that inflamma-
tory infiltrates and fibrosis were most intense within
the conduction system of the heart [49].

In studies comparing the ECG records of patients
with PM/DM to a healthy control group, changes were
observed in 28.6-43% patients vs. 8.1-14% respectively
[12, 50, 51], of which statistical significance was demon-
strated only for the longer QTc interval (p = 0.0001),
longer duration of QRS complexes (p = 0.007) and signs
of left ventricular hypertrophy in the PM/DM group (10.7
vs. 1.2%, p = 0.008) [27, 50, 51].

Comparing patients with PM and DM, ECG abnor-
malities e.g.: features of left ventricular hypertrophy, left
atrial enlargement, supraventricular and ventricular ar-
rhythmias, left anterior bundle branch block, were found
more frequently in patients with PM (p < 0.05) [50].

In the Holter ECG study, a higher mean heart rate and
a higher number of supraventricular arrhythmias are
found in the group of patients with PM/DM compared to
the control group [12, 27].

Echocardiography

Echocardiography is a widely available tool for as-
sessing cardiac function. In the group of patients with
lIM, features of left ventricular diastolic dysfunction
(LVDD) are most common (34.5-42%) [51, 52]. In a study
comparing patients with PM/DM with a control group
[53], a statistically significantly higher incidence of
LVDD was found in the study group, which correlates
with the age of the patients and the duration of the dis-
ease.

Péter et al. [54] assessed, parameters of diastolic
function in 30 patients with newly diagnosed PM/DM at
baseline and 3 months after starting steroid therapy. In
the initial examination, tissue Doppler parameters (E/A,
E/E’) were normal, but after 3 months of therapy, fea-
tures of first degree diastolic dysfunction were found,
which may indicate progressive subclinical myocardial
involvement in the course of the underlying disease.
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Left ventricular systolic dysfunction, defined as a de-
crease in left ventricular ejection fraction, is rarely ob-
served in the PM/DM group without pre-existing heart
disease. Most studies showed no difference between
LVEF in the PM/DM group and the control group [51, 52,
54, 55].

The use of modern imaging techniques significantly
improves the sensitivity in detecting subclinical myocar-
dial contractile dysfunction. Studies using the assess-
ment of global longitudinal strain (GLS) in patients with
PM/DM showed its statistically significant reduction in
both the left (LVLS) and right ventricle (RVLS) compared
to the control group (LVLS 47% vs. 3%, RVLS 58% vs. 7%,
respectively [50, 56].

In the group of patients with PM/DM diagnosed for
> 1 year, an independent correlation between reduced
LVLS and myositis damage index (MDI) was found, while
reduced RVLS correlated with the presence of interstitial
features lung involvement [52].

In older studies, enlargement of the left atrial and
left ventricular cavities (8-15% of patients) and thicken-
ing of the left ventricular muscle in patients with PM/DM
(8-15%) were described [52]. However, the data were not
correlated with age, gender, and comorbidities affecting
structural changes in the heart.

In more recent studies, enlargement of the left atri-
al and left ventricular cavities in patients with PM/DM
compared to the control group (71% vs. 12.9% and 48%
vs. 0%, respectively) was found in patients with features
of myocarditis (in cardiac magnetic resonance imaging).
In these patients, regional (25.8% vs. 0%) and general-
ized (48.4% vs. 0%) disturbances of the left ventricular
systolic function are more often observed [36].

Pericarditis, pericardial effusion, and tamponade are
rare in patients with IIM. However, there are cases of pa-
tients with PM/DM in whom tamponade was the first
symptom of myocardial involvement [57, 58].

Routine echocardiography should be considered as
part of the evaluation of patients with PM/DM, especial-
ly when myocardial involvement is suspected [59].

Cardiac magnetic resonance

Cardiac magnetic resonance (CMR) is a non-invasive
diagnostic method used in cardiology to assess the mor-
phology and function of heart structures, as well as its
perfusion and vitality. According to the guidelines of Eu-
ropean and American societies [59, 60], it is used to dif-
ferentiate the causes of cardiomyopathy (ischemic vs.
non-ischemic).

Suspicion of myocarditis is a challenging diagnosis
due to non-specific clinical presentation and diverse eti-
ology. The most common cause of myocarditis is viral
infections, but inflammatory changes are also observed

in the heart in the course of systemic diseases, including
inflammatory myopathy.

Cardiac MR allows for unique tissue imaging, especial-
ly of the extracellular space, which gives the possibility to
assess elements characteristic for inflammation (edema,
hyperaemia, capillary leak, necrosis, and finally fibrosis)
independently of the etiological factor. However, due to
the natural evolution of changes in the course of myocar-
ditis accurate detection is obtained when CMR is present
in the first few days from the onset of the disease [61-63].

Limitations of classical CMR imaging methods may
underestimate the detection of inflammatory lesions in-
volving a large part of the heart muscle (no reference tis-
sue). Skeletal muscle is the reference in these situations,
but in the case of concomitant skeletal muscle disease
(as in 1IM) there is still a risk of false-negative results.
The introduction of new mapping techniques to the clin-
ic with the quantification of T1 and T2 relaxation times
improves diagnostic capabilities.

According to the consensus published in 2020 by
the Society of Cardiovascular Magnetic Resonance
(SCMR) [64] in patients with suspected myocarditis,
the updated Lake Louise criteria assessing myocardial
oedema (in T2-weighted images) and features of myo-
cardial damage in T1 sequences should be used in
the CMR examination: enhanced signal in T1 sequenc-
es, increased volume of extracellular space and late
post-contrast enhancement with distribution charac-
teristic of non-ischemic cardiomyopathy, indicating
the presence of myocardial fibrosis.

In myocarditis, late gadolinium enhancement (LGE)
foci are typically located intramuscularly or subepicardi-
ally, and their location often suggests a specific etiological
factor. Additional criteria include the presence of features
of pericarditis and left ventricular systolic dysfunction [63].

The features of myocarditis in MRI are observed in
50-62% of patients with idiopathic inflammatory diseas-
es of the muscles [65, 66]. Rosenbohm et al. [65] found
the presence of LGE in 65% of patients with PM and 54%
of patients with DM (most of them under pharmacolog-
ical treatment for [IM), with LGE localization predomi-
nating in the lateral and lower segments of the left ven-
tricle. The presence of LGE was statistically significantly
correlated with reduced ejection fraction observed in 9%
of patients. However, there was no correlation between
myocarditis features in CMR and clinical symptoms [65].

New techniques using mapping sequences and as-
sessing the features of subclinical left ventricular dys-
function (global deformation, strain) in patients with [IM
bypass the limitations of classical techniques in detect-
ing disseminated inflammatory lesions and potential-
ly detect features of myocardial involvement at earlier
stages of the disease.

Reumatologia 2023; 61/3
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In the work of Xu et al. [67] from 2020, 44 patients
with newly diagnosed IIM were compared with a 30-per-
son control group. Among patients with IIM statistically
significantly prolonged T1 and T2 relaxation times and
extracellular volume (ECV) were found. Late gadolinium
enhancement was described in 23% of patients.

In the one-year follow-up (after IIM treatment) a sta-
tistically significant reduction of T1 T2 and ECV was
observed, while LGE did not change, which proves the ir-
reversibility of myocardial fibrosis found in CMR [67].

In another study [68] prolonged T1 global relaxation
time and increased ECV were found in patients with 1IM
who had not yet observed LGE or left ventricular systolic
dysfunction compared to healthy controls.

According to the authors, the T1 mapping technique
may be a sensitive method for detecting subclinical car-
diac involvement in patients with IIM. In the analysis
of the global deformation of the left ventricular muscle,
no statistically significant differences were found be-
tween the study group and the control group [68].

In asymptomatic patients with PM/DM, the pres-
ence of LGE was found significantly more often than in
the healthy control group (response 19% vs. 0%) [42]. In
the study group there were also higher values of T1 and
ECV times, which significantly correlated with the con-
centration of NT pro BNP [42].

Among patients with PM, ECV values were higher
compared to patients with DM (33% vs. 30%, respec-
tively), and the percentage of left ventricular muscle
segments with abnormalities was higher [69].

It is known that in the acute phase of myocarditis,
death due to heart failure and/or arrhythmias could oc-
cur [70, 71]. Some patients with IIMS also develop chron-
ic HFE, which is an unfavorable prognostic factor.

Calcifications in the coronary arteries
(calcium score)

Diederichsen et al. [72] assessed the incidence
of classic risk factors and coronary calcifications in
a group of 76 patients with PM/DM compared to
a healthy control group. In the study group, a high cal-
cium score (> 400) was found significantly more often,
respectively in 20% of patients with PM/DM and 4% in
the control group (p = 0.04).

However, the multivariate analysis showed no rela-
tionship between the calcium score and the presence
of PM/DM. An elevated calcium score correlated with
age and smoking.

Algorithm of the procedure

So far, there are no clear guidelines for the diagnosis
of myocardial involvement in the course of inflammatory
myopathies. There are many discrepancies in the avail-
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able studies regarding the definition of myocardial in-
volvement. A large range in the incidence of changes in
the cardiovascular system results from the differences
in the studied groups of patients and the use of differ-
ent diagnostic methods.

Older studies used clinical symptoms, ECG changes,
and echocardiography. Assessment of diastolic func-
tion was often based on outdated recommendations
of the European Society of Echocardiography. New stud-
ies using magnetic resonance imaging showed features
of subclinical myocardial involvement in a large group
of asymptomatic patients.

The prognostic significance of the abnormalities
found is not clear. In one retrospective analysis, patients
with baseline elevated troponin levels (82% troponin T
and 2.5% troponin |) without clinical evidence of cardiac
involvement did not develop symptoms during an aver-
age of 24.5 months of follow-up [34].

The prognostic value of reduced GLS has been found
in some cardiac conditions (including hypertrophic cardio-
myopathy, acute coronary syndrome) [73-75]. Further
prognostic evaluation is required in patients with [IM.
Similarly, in the case of CMR, the relationship between
LGE and worse prognosis, e.g. in hypertrophic or dilated
cardiomyopathy, has been described [76, 77]. In the case
of patients with IIM, however, the prognostic significance
of the above-mentioned changes is not clear and requires
further research.

In symptomatic patients (dyspnea on exertion, chest
pain, palpitations, fainting), diagnostics should be per-
formed according to the recommendations of the Euro-
pean Society of Cardiology, with particular emphasis on
myocarditis/acute coronary syndrome [78, 79].

According to Chen et al. [80] troponin | (prefera-
bly high-sensitivity tests), ECG and echocardiograph-
ic assessment are proposed in all patients with IIM. In
the case of abnormalities in the above-mentioned tests,
a comprehensive cardiac evaluation should be made in
terms of other causes of the changes found. Only after
such an assessment should CMR be considered.

If the troponin | concentration is below the up-
per reference limit and there are no abnormalities on
the ECG and echo, according to the authors, myocardial
involvement is unlikely. If the troponin | result is negative
(high-sensitivity tests), but ECG/echo abnormalities are
found, first of all, other causes of the above-mentioned
changes should be excluded [80].

The recommendation for initial echocardiographic as-
sessment in asymptomatic patients with known systemic
disease that may be related to structural heart disease
is also included in the guidelines of American societies
(American College of Cardiology Foundation, American
Society of Echocardiography, ACCF/ASE/AHA, etc.) [59].
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Recommendations regarding cardiac magnetic res-
onance imaging in patients with connective tissue dis-
eases (CTDs) are included in the consensus of the Inter-
national Consensus Group on CMR in Rheumatology.
They include the following [81]:

* to evaluate patients with acute or chronic typical/
atypical cardiovascular symptoms and normal results
of routine non-invasive diagnostics,

* to assess the possibility of asymptomatic myocarditis
in patients with inflammatory myopathies and nor-
mal results of routine non-invasive diagnostics,

* in the assessment of patients with CTDs and acute
left ventricular dysfunction or new right or left bundle
branch block, atrioventricular block or arrhythmias re-
gardless of the results of other tests,

* in patients in whom the results of non-invasive diag-
nostics are ambiguous or do not explain the symp-
toms presented by the patients.

However, the authors emphasize the need to con-
duct research on a larger group of patients and the need
to assess the prognostic significance of CMR changes.

Some reports suggest a beneficial effect of immuno-
suppressive therapy on changes in the myocardium. Al-
lanore et al. [82] reported a series of 4 patients with con-
firmed myocarditis in lIM (2 with PM, 1 with DM, 1 with
PM and concomitant systemic sclerosis) treated with
methylprednisolone pulses followed by immunosup-
pressive therapy. After 2 months of follow-up, the clin-
ical symptoms related to the involvement of the heart
muscles disappeared, and after 6 months, the post-con-
trast enhancement in the follow-up CMR was reduced.

In another study [54] after 3 months of steroid ther-
apy, normalization of subclinical systolic dysfunction in
echocardiography was observed (tissue Doppler — TDI
and mitral annular plane systolic excursion — MAPSE).

Onthe other hand, Xu et al.[67] observed no changes
in the LGE areas found at baseline and in the 12-month
follow-up after starting IIM treatment, which may sug-
gest irreversibility of the changes.

Conclusions

Initial cardiac evaluation is recommended in all IIM
patients. Diagnostic steps in assessment of cardiac in-
volvement should include full clinical history, signs/
symptoms of cardiac disease, baseline ECG and echo-
cardiography. Cardiac troponin I is the preferred marker
of myocardial injury in patients with [IM.

Correlations between other biomarkers and myo-
cardial involvement in patients with [IM require further
research. Cardiac MR is a useful tool in diagnosis of myo-
cardial inflammation in IIM and early detection of sub-
clinical cardiac involvement.

However, the need for comprehensive cardiac eval-
uation in asymptomatic PM/DM patients and the prog-
nostic value of subclinical cardiac changes in this group
of patients have to be evaluated in prospective studies.

The authors declare no conflict of interests.
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