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Abstract
Objective

To investigate cardiac involvement in patients with anti-melanoma differentiation-associated gene-5 antibody-positive 
dermatomyositis (MDA5-DM).

Methods
This prospective study included 37 patients with MDA5-DM and 31 age- and sex-matched healthy controls (HCs). 

Electrocardiography, echocardiography (ECHO), and cardiac magnetic resonance (CMR) was performed to assess 
cardiac involvement. Clinical features were compared between patients with and without CMR abnormalities. 

Logistic regression analysis was used to explore independent risk factors for CMR abnormalities. Six patients with 
abnormal CMR findings were followed up.

Results
Three patients complained of chest pain, and nine reported palpitations. The incidence of sinus tachycardia and

 ST-T changes were 13.5%. Premature atrial/ventricular contractions were detected in three patients. Four patients 
had decreased left ventricular systolic function on ECHO. 24 patients had abnormal CMR mapping results. Patients had 

significantly higher values in native T1 (p<0.001) and T2 (p=0.007) mapping, compared with HCs. Elevated extracellular 
volume was detected in 45.9% of the patients. Subgroup analysis showed significantly higher constitutional Visual 

Analogue Scale (VAS) score, cutaneous VAS score, serum NT-proBNP level, and anti-MDA5 antibody titre in patients 
with abnormal CMR parameters than in those with normal CMR parameters (all p≤0.001). Logistic regression analysis 
revealed cutaneous VAS score as a risk factor for abnormal CMR (p=0.033). Follow-up of six patients with abnormal 

CMR findings showed significantly improved CMR mapping parameters post-treatment.

Conclusion
Subclinical cardiac involvement was predominant in patients with MDA5-DM and can be sensitively detected by CMR. 
Cardiac involvement is closely correlated with cutaneous lesions and may improve after treatment with prednisone 

and immunosuppressants. 
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Introduction
Idiopathic inflammatory myopathies 
(IIM) are heterogeneous autoimmune 
disorders that are recognised as com-
plex multisystem diseases with a wide 
spectrum of organ manifestations. 
Myo-sitis-specific antibodies (MSAs) 
play a key role in defining the clini-
cal and pathophysiological subsets of 
myositis (1). Anti-melanoma differ-
entiation-associated gene-5 positive 
dermatomyositis (MDA5-DM) is a dis-
tinct subtype of IIM characterised by 
the hallmark rash of dermatomyositis, 
absent or minimal muscle involvement, 
and significant interstitial lung disease 
(ILD) (2). Reports on MDA5-DM-as-
sociated myocardial involvement are 
scarce. In a review, Quintero González 
et al. (3) analysed myocardial involve-
ment in 9 patients with anti-MDA5-
DM. 
Although myocardial involvement was 
subclinical in some patients, rapid pro-
gression of cardiac lesions could lead 
to life-threatening consequences (4, 5). 
Thus, early identification of myocardial 
involvement can play a crucial role in 
improving prognosis.
Cardiac magnetic resonance (CMR) 
imaging has gained prominence in 
clinical practice because of its high 
sensitivity and specificity compared 
to conventional detection methods 
such as electrocardiography (ECG), 
echocardiography (ECHO), and the 
measurement of serological indicators, 
including high-sensitivity troponin 
I (hsTnI), and N-terminal pro-brain 
natriuretic peptide (NT-proBNP) (6). 
Recent advances in parametric map-
ping have improved the diagnostic ac-
curacy of non-ischaemic myocardial 
inflammation, resulting in the inclusion 
of CMR mapping parameters in the up-
dated Lake Louise criteria (7). Thus, 
measuring CMR mapping parameters 
has become a critical component of cli-
nicians’ diagnostic approaches, facili-
tating a comprehensive and accurate 
evaluation of non-ischaemic myocar-
dial inflammation. 
This study aimed to investigate cardiac 
involvement in patients with MDA5-
DM using conventional detection 
methods and CMR and to analyse the 
risk factors for cardiac involvement. 

Methods
Study population
A total of 37 patients with MDA5-DM 
were prospectively enrolled between 
January 2023 and October 2024. IIM 
was diagnosed according to the Bohan 
and Peter criteria (8) and confirmed 
based on the 2017 European League 
against Rheumatism/American Col-
lege of Rheumatology IIM classifica-
tion criteria (9). The inclusion criteria 
were as follows: 1) age ≥18 years and 
<65 years; 2) willingness to participate 
in the study and undergo CMR exami-
nation; 3) no history of metal implants, 
claustrophobia, or other MRI contrain-
dications. The exclusion criteria were 
as follows: 1) malignancy or overlap 
syndromes; 2) congenital heart disease, 
rheumatic heart disease, hypertension, 
coronary artery disease, cardiomyopa-
thy; 3) diabetes, dysthyroidism, severe 
renal disease (creatinine ≥133 μmol/L), 
or anaemia; (4) active infections. The 
control group consisted of 31 healthy 
controls (HCs) matched for age and 
sex with no history of cardiovascular or 
systemic disease who underwent CMR 
without gadolinium diethylenetriamine 
penta-acetic acid (Gd-DTPA; Magne-
vist, Bayer, Berlin, Germany) injec-
tions during the same period.
The study protocol was approved by 
the Ethics Committee (ref. no.: 2022-
KY-156), and written informed consent 
was obtained from all participants.

Clinical data
Patient-related demographic informa-
tion, clinical characteristics, labora-
tory test results, chest high resolution 
computed tomography (HRCT), and 
pulmonary function tests (PFTs) were 
recorded within 1 week at enrolment 
and the follow-up data was collected 
among patients who received at least 6 
months of treatment.
Auxiliary examinations included se-
rum creatine kinase (reference range: 
26–200 U/L), hsTnI (reference range: 
<0.0116 ng/mL), NT-proBNP (refer-
ence range: <125 pg/mL), ECG, and 
ECHO. The criteria used to define in-
fection were based on definitive etio-
logical evidence from laboratory test 
results, according to previous literature 
(10). The presence of ILD was assessed 
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using chest HRCT, and rapidly pro-
gressive interstitial lung disease (RP-
ILD) was defined using previously es-
tablished criteria (11). According to the 
classification criteria of the American 
Thoracic Society/European Respira-
tory Society (ATS/ERS) for idiopathic 
interstitial pneumonias (12), MDA5-
DM-ILD can be categorised into the 
following subtypes: non-specific inter-
stitial pneumonia (NSIP), organising 
pneumonia (OP), NSIP+OP, diffuse 
alveolar damage and usual interstitial 
pneumonia.
Disease activity was assessed at the 
first and subsequent follow-up visits 
using core measures developed by the 
International Myositis Assessment and 
Clinical Studies Group (13). Muscle 
strength was assessed using the 8-item 
Manual Muscle Testing (14). Using the 
Myositis Disease Activity Assessment 
Tool, we assessed the disease activity 
of the constitutional, cutaneous, skel-
etal, gastrointestinal, pulmonary, and 
muscle organ systems using a Visual 
Analogue Scale (VAS; range: 0–10).

Autoantibody detection
MSAs and myositis-associated anti-
bodies, including anti-MDA5 and anti-
Ro-52 antibodies, were identified using 
immunoblotting according to the man-
ufacturer’s instructions (Euroimmun, 
Lübeck, Germany). An enzyme-linked 
immunosorbent assay kit (MBL, To-
kyo, Japan) was used to determine the 
anti-MDA5 antibody (anti-MDA5ab) 
titre, with a cut-off value of 32 U/mL.

CMR protocol
The first CMR data was collected within 
1 week at enrolment and the follow-up 
CMR scans were performed among pa-
tients who received at least 6 months of 
treatment. CMR images were acquired 
using a 1.5-T scanner (MAGNETOM 
Area; Siemens Healthcare, Erlangen, 
Germany) with an 18-channel phase 
array coil combined with a spine coil. 
Cine images were obtained using an 
ECG-gated two-dimensional balanced 
steady-state free precession sequence. 
Left ventricular (LV) functional met-
rics, including end-diastolic volume in-
dex (EDVI), end-systolic volume index 
(ESVI), LV ejection fraction (LVEF), 

cardiac index and LV mass index 
(LVMI), was analysed using the cine 
sequence on Cardiac Function (Syngo-
Via workstation Siemens Healthcare, 
Erlangen, Germany).

T2-weighted short tau inversion recov-
ery images were acquired on short-axis 
planes covering the entire left ventricle. 
Late gadolinium enhancement (LGE) 
images were collected 8–15 min after 

Table I. Characteristics of the patients with MDA5-DM.

Variables	 Overall (n=37)
	
General characteristics	
Age at initial visit, mean ± SD, years	 41.6 ± 11.2
Male, n (%)	 21 	(56.8)
Disease duration, median (IQR), months	 7 	(2, 20)
ILD, n (%)	 35 	(94.6)
  Nonspecific interstitial pneumonia (NSIP), n (%)	 16 	(43.2)
  Organising pneumonia (OP), n (%)	 14 	(37.8)
  NSIP+OP, n (%)	 4 	(10.8)
  Usual interstitial pneumonia, n (%)	 1 	(2.7)
  Diffuse alveolar damage, n (%)	 0 	(0)
RPILD, n (%)	 14 	(37.8)
Clinical features at initial visit	
Heliotrope rash, n (%)	 22 	(59.5)
Gottron’s sign, n (%)	 33 	(89.2)
Mechanic’s hand, n (%)	 10 	(27)
Distal digital tip ulceration, n (%)	 12 	(32.4)
V sign, n (%)	 26	 (70.3)
Shawl sign, n (%)	 14 	(37.8)
Myalgia, n (%)	 21 	(56.8)
Chest pain, n (%)	 3 	(8.1)
Palpitation, n (%)	 9 	(24.3)
Dysphagia, n (%)	 6 	(16.2)
Prior viral infection, n (%)	 12 	(32.4)
Prior bacterial infection, n (%)	 5 	(13.5)
Prior fungal infection, n (%)	 5 	(13.5)
MMT8 (0-80), median (IQR)	 78 	(71, 80)
Laboratory findings	
Creatine kinase (ref 26-200), median (IQR), U/L                               	 45 	(29, 94)
NT-proBNP (ref<125), median (IQR), pg/mL	 76 	(37, 228)
hsTnI (ref<0.0116), median (IQR), ng/ml	 0.0031	 (0.0020, 0.0052)
Anti-Ro-52 antibody positive, n (%)	 16 	(43.2)
Anti-MDA5ab titre (ref<32), mean ± SD, U/mL	 117.87 ± 55.11
ECG	
Heart rate, mean ± SD, beats/min	 93 ± 14
Sinus tachycardia, n (%)	 5 	(13.5)
Premature atrial/ventricular contraction, n (%)	 3 	(8.1)
ST-T changes	 5 	(13.5)
ECHO	
LVEDD (ref<55(M), ref<50(F)), median (IQR), mm	 46.5 	(43.0, 49.0)
LVESD (ref <35), median (IQR), mm	 30.0 	(26.0, 32.3)
IVST (ref<11), median (IQR), mm	 9.8 	(8.0, 10.0)
LVEF (ref 50-70), median (IQR), %	 66.0 	(64.0, 70.0)
E/A (ref>1), mean ± SD	 1.57 ± 0.15
Treatment	
Prednisone dose, mg/day	 28.99 ± 15.72
Immunosuppressants	
Cyclosporine, n (%)	 21 	(56.8)
Tacrolimus, n (%)	 8 	(21.6)
Mycophenolate mofetil, n (%)	 3 	(8.1)
Cyclophosphamide, n (%)	 1 	(2.7)
Baricitinib, n (%)	 2 	(5.4)
Tofacitinib, n (%)	 2 	(5.4)

anti-MDA5ab: anti-MDA5 antibody; A: peak late; E: peak early; ECG: electrocardiogram; ECHO: 
echocardiography; F: female; hsTnI: high-sensitivity troponin I; ILD: interstitial lung disease; IVST: 
inter-ventricular septal thickness; LVEDD: left ventricular end-diastolic diameter; LVEF: left ventricu-
lar ejection fraction; LVESD: left ventricular end-systolic diameter; MMT8: 8-item Manual Muscle 
Testing; M: male; NT-proBNP: N-terminal pro-B-type natriuretic peptide; RPILD: rapidly progressive 
ILD; ref: reference range.
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injecting 0.15 mmol/kg Gd-DTPA us-
ing a two-dimensional phase-sensitive 
inversion-recovery gradient-echo pulse 
sequence.
Native T1 mapping was performed us-
ing an ECG-gated single-shot modi-
fied Look-Locker inversion recovery 
(MOLLI) sequence with a 5(3)3. Post-
contrast T1 mapping was performed 
15 min after gadolinium administra-
tion using MOLLI with a 4(1)3(1)2. T2 
mapping images were acquired using 
the T2-prepared single-shot steady-
state free precession technique be-
fore the administration of Gd-DTPA. 
Haematocrit (HCT) was measured 
within 3 days of CMR scanning.
The extracellular volume (ECV) frac-
tion was analysed semi-automatically 
using offline software (CVI42; Circle 
Cardiovascular Imaging, Calgary, Al-
berta, Canada). The ECV fraction was 
calculated using pre- and post-gado-
linium contrast T1 values of the myo-
cardium and blood pool along with the 
HCT value (7). Native T1 mapping, T2 
mapping, and ECV was measured in 16 

American Heart Association segments 
by delineating the endocardium and 
epicardium. Based on a previous study, 
the upper limit of the normal ECV was 
set at 29.8% (15). Furthermore, the up-
per limit of normality for native T1 and 
T2 mapping was established as the 95th 
percentile of the data obtained from 
HCs, which were 1040 ms and 52.8 ms, 
respectively. Myocardial involvement 
was defined as an abnormality in native 
T1 mapping, T2 mapping, or ECV.

Statistical analysis
Statistical analyses were performed 
using IBM SPSS v. 23.0 software (Ar-
monk, NY, USA). Continuous data were 
presented as mean ± standard deviation 
or median (interquartile range), whereas 
categorical variables were expressed as 
frequencies and percentages. Independ-
ent-sample t-tests or Mann-Whitney U-
tests were used to compare continuous 
variables between the groups. The rela-
tionship between clinical variables and 
myocardial involvement was assessed 
using multivariate logistic regression 

models. The Wilcoxon signed-rank test 
or paired-sample t-tests were used to 
evaluate whether there were significant 
differences in native T1 and T2 map-
ping and ECV between the baseline and 
follow-up measurements. A two-sided 
p-value <0.05 was considered statisti-
cally significant.

Results
Baseline characteristics 
of patients with MDA5-DM
This study enrolled 37 (21 male, 16 fe-
male) patients diagnosed with MDA5-
DM, with a mean age of 41.6±11.2 
years. The baseline clinical characteris-
tics of the patients are shown in Table 
I. In our cohort, three patients (3/37, 
8.1%) had chest pain, and nine (9/37, 
24.3%) had palpitations. Regarding 
ECG abnormalities, the incidence of si-
nus tachycardia and ST-T changes were 
both 13.5%, and three (8.1%) patients 
exhibited premature atrial/ventricular 
contraction. Although all patients exhib-
ited normal LV morphology on ECHO, 
four patients had decreased LVEF meas-
ured by ECHO. As shown in Table II, 
all four patients had high serum levels 
of anti-MDA5ab and NT-proBNP, and 
three had severe cutaneous lesions (Fig. 
1). In this study, the majority of patients 
with RP-ILD were unable to undergo 
PFTs due to physical limitations. There-
fore, only 24 patients with MDA5-DM 
completed PFTs. The mean values of 
pulmonary function parameters were 
as follows: forced vital capacity (FVC) 
81.6±17.7%, total lung capacity (TLC) 
80±14.3%, and diffusing capacity for 
carbon monoxide (DLCO) 58.6±16.8%.

CMR findings
Comparisons of CMR parameters be-
tween patients with MDA5-DM and 
HCs are presented in Table III. No sig-

Table II. Clinical or relevant serological variables of MDA5-DM patients with LVEF<50% measured by ECHO.

n.	 Age/Sex	 LVEF	 Duration	 Cutaneous	 Skeletal	 Gastrointestinal	 Pulmonary	 Muscle	 Anti-MDA5ab	 NT-proBNP
		  (%)	 (months)	 VAS	 VAS	 VAS	 VAS	 VAS	 titer (RU/mL)	 (pg/mL)

1	 55/F	 48	 7	 5	 0	 0	 4	 3	 171.8	 675
2	 43/F	 40	 29	 10	 2	 0	 1	 3	 169.7	 5157
3	 25/M	 44	 2	 9	 0	 0	 6	 3	 150.4	 516
4	 41/M	 45	 3	 10	 0	 4	 5	 7	 196	 754

anti-MDA5ab: anti-MDA5 antibody; ECHO: echocardiography; LVEF: left ventricular ejection fraction; NT-proBNP: N-terminal pro-B-type natriuretic 
peptide; VAS: Visual Analogue Scale.

Table III. CMR parameters in patients with MDA5-DM and HCs.

Parameters	 HCs (n=31)	 MDA5-DM (n=37)	 p-value

Age, mean ± SD, years	 45.6 ± 13.5	 41.6 ± 11.2	 NS
Male, n (%)	 13 	(41.9)	 21 	(56.8)	 NS
LV morphological and functional parameters
    LVEF, %	 64.1 ± 4.8	 58.9 ± 7.7	 0.001
    EDVI, mL/m2	 63.0 	(53.0, 72.0)	 55.0 	(48.0, 72.0)	 NS
    ESVI, mL/m2	 21.0 	(20.0, 27.0)	 24.0 	(17.0, 31.0)	 NS
    Cardiac index, L/min/m2	 2.7 	(2.3, 2.9)	 2.8 	(2.5, 3.1)	 NS
    LVMI, g/m2	 56.1 ± 8.8	 58.5 ± 12.5	 NS
Presence of LGE, n (%)	 -		  15 	(40.5)	 -
Mapping parameters
    Native T1 mapping, ms	 1004.0 ± 22.9	 1045.6 ± 41.5	 < 0.001
    T2 mapping, ms	 47.8 ± 2.3	 49.9 ± 3.5	 0.007
    ECV, %	 -	 30.08 ± 3.4	 -
    Elevated ECV, n (%)	 -		  17 	(45.9)	 -

CMR: cardiac magnetic resonance; ECV: extracellular volume; EDVI: end-diastolic volume index; 
ESVI: end-systolic volume index; HCs: healthy controls; LGE: late gadolinium enhancement; LVEF: 
left ventricular ejection fraction; LVMI: left ventricular mass index; NS: non-significant.
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nificant differences were observed in 
EDVI, ESVI, cardiac index, or LVMI 
between the two groups. However, 
15 patients had LGE, and LVEF de-
creased significantly (58.9±7.7% vs. 
64.1±4.8%, p=0.001) in the MDA5-

DM group. Additionally, 64.9% of the 
patients had abnormalities in native 
T1 and T2 mapping, or ECV. Patients 
with MDA5-DM exhibited significant-
ly higher values in native T1 mapping 
(1045.6±41.5 ms vs. 1004.0±22.9 ms, 

p<0.001) and T2 mapping (49.9±3.5 
ms vs. 47.8±2.3 ms, p=0.007) com-
pared to HCs. Simultaneously, elevated 
ECV was detected in 45.9% of patients. 
Moreover, CMR mapping parameter 
analysis of the 16-segment myocardi-
um revealed diffuse myocardial lesions 
in patients with MDA5-DM (Fig. 2, 
Supplementary Table S1).

Comparison of clinical characteristics 
between subgroup patients based on 
CMR mapping parameters
According to CMR mapping para-
meters, abnormal CMR mapping 
was detected in 24 (64.9%) patients. 
Comparisons of clinical characteris-
tics showed that patients with MDA5-
DM with abnormal CMR parameters 
had significantly higher constitutional 
VAS score (p=0.001), cutaneous VAS 
score (p<0.001), serum NT-proBNP 
level (p<0.001) and anti-MDA5ab titre 
(p<0.001) than did those with normal 
CMR parameters (Table IV). Based 
on the small sample size and clinical 
considerations, cutaneous VAS score, 
serum NT-proBNP level, and anti-
MDA5ab titre were included in the mul-
tivariate logistic regression analysis. 
The risk factor for abnormal CMR was 
cutaneous VAS score (odds ratio: 2.818, 
95% confidence interval: 1.088–7.302; 
p=0.033).

Follow-up study
Six patients who underwent CMR re-
view were followed up and analysed. 
The median follow-up period was 9 
(range: 6–14) months. Patients re-
ceived initial prednisone therapy (1 
mg/kg), with a mean initial dose of 55 
mg. Additionally, immunotherapies, 
including cyclophosphamide, cyclo-
sporine, tacrolimus, and mycophenolate 
mofetil, were prescribed. As depicted 
in Figure 3, the native T1 mapping 
[1064.5 ms (1046, 1110.75) vs. 1036 
ms (1008.5, 1081), p=0.046], T2 map-
ping (52.92±3.68 ms vs. 50.27±3.49 
ms, p=0.024), and ECV values [33.95% 
(33.4, 36) vs. 30.45% (28.33, 30.93), 
p=0.028] showed a significant decline, 
accompanied by improvement in cu-
taneous VAS (7.5±2.35 vs. 2.33±1.03, 
p=0.027), serum NT-proBNP levels 
[447 pg/mL (205.5, 1854.75) vs. 98.5 

Fig. 1. Cutaneous disease of MDA5-DM. A: (patient no. 2): deep ulcers with necrotic crust on the 
soles. B: (patient no. 2): cutaneous ulcerations and necrosis of fingers (blue arrow); C: (patient no. 3): 
Multiple rashes with dyspigmentation on the lower limb. D: (patient no. 4): periungual necrosis and 
ulcerations (red arrow).

Table IV. Comparison of clinical characteristics between MDA5-DM patients with normal 
and abnormal CMR.

Variables	 CMR-normal patients	 CMR-abnormal patients	 p-value
	 (n=13)	 (n=24)	

Duration, months	 7	 (1.5, 11)	 11	 (2.25, 29.75)	 NS
Constitutional VAS	 1	 (1, 2)	 3.5 	(2, 5)	 0.001
Cutaneous VAS	 2.85 ± 1.52	 6.21 ± 2.28	 <0.001
Skeletal VAS	 0 	(0, 0)	 0 	(0, 0.25)	 NS
Gastrointestinal VAS	 0 	(0, 1.5)	 0 	(0, 0)	 NS
Muscle VAS	 1 	(0, 2)	 2 	(0.25, 3)	 NS
Pulmonary VAS	 2 	(2, 4)	 3.5 	(2.75, 5.25)	 NS
Anti-MDA5ab titre , Ru/mL	 77.25 ± 47	 139.88 ± 46.53	 <0.001
NT-proBNP, pg/mL	 34 	(25.5, 64)	 214..5 	(62.25, 568.5)	 <0.001

anti-MDA5ab: anti-MDA5 antibody; CMR: cardiac magnetic resonance; NT-proBNP: N-terminal pro-
B-type natriuretic peptide; NS: non-significant; VAS: Visual Analogue Scale.
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pg/mL (45.75, 396), p=0.028] and anti-
MDA5ab titres (150.17±33.04 U/mL 
vs. 76.7±24.72 U/mL, p=0.023) after 
therapy. Representative CMR images 
are shown in Figure 4.

Discussion
This prospective study investigated 
cardiac involvement in patients with 
MDA5-DM. In our cohort, subclini-
cal cardiac involvement was the pre-
dominant manifestation and could be 
detected sensitively using CMR. The 
subgroup analysis showed that patients 
with CMR mapping abnormalities had 
higher constitutional and cutaneous 
VAS score, serum NT-proBNP level, 
and anti-MDA5ab titre, compared with 
those without such abnormalities. Mul-
tivariate regression analysis revealed 
that cutaneous VAS score was the only 
independent risk factor for predict-
ing abnormal CMR in patients with 

MDA5-DM. A follow-up study demon-
strated that CMR mapping parameters 
significantly improved after treatment.
MDA5-DM is recognised as a dis-
tinct subtype of IIM, characterised by 
prominent lung and skin involvement 
and mild or absent myositis. Recently, 
cardiac involvement in MDA5-DM has 
received increased attention (16, 17). 
Zhou et al. (18) reported that 15.8% 
(12/76) of patients with MDA5-DM had 
myocardial involvement. Additionally, 
a study on a Japanese cohort detected 
abnormal cardiac electrical activity and 
function during the active disease phase 
(19). Severe cardiac involvement, lead-
ing to death, has also been reported (4, 
16, 18, 20). In our study, three patients 
(8.1%) complained of chest pain, and 
nine (24.3%) had palpitations. Sinus 
tachycardia and ST-T changes were 
detected in five patients, and three pa-
tients had premature atrial/ventricular 

contractions. Notably, four patients had 
decreased LVEF on ECHO, and three 
of them had severe cutaneous disease. 
Therefore, most patients were asympto-
matic of cardiac involvement and had a 
normal ECG/ECHO.
In recent years, CMR imaging has 
emerged as a non-invasive method for 
the assessment of LV structural and 
functional parameters. CMR imaging 
parameters, including native T1 and T2 
mapping, as well as ECV, enhance sen-
sitivity for detecting early-stage myo-
cardial impairment. Specifically, native 
T1 mapping comprehensively assesses 
oedema, necrosis, and fibrosis, whereas 
T2 mapping assesses active myocardial 
inflammation. The ECV is effective in 
identifying myocardial interstitial fi-
brosis (7). Therefore, CMR mapping 
techniques are emerging as quantitative 
approaches for identifying diffuse myo-
cardial oedema and fibrosis.

Fig. 2. Bull’s eye plots comparing the CMR mapping values of MDA5-DM patients. The value in the middle of each segment represents the average value 
of this segment. The intensity of each segment colour, relative to that of the HCs, corresponds directly to the magnitude of the mapping parameter value for 
that particular segment. Regions demonstrating an ECV greater than 29.8% are marked in red.
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In this study, no significant differences 
in conventional LV morphology were 
observed between the patients with 
MDA5-DM and HCs. However, pa-
tients with MDA5-DM exhibited a sig-
nificant decrease in LVEF, along with 

a notable increase in native T1 and T2 
mapping, compared with HCs. Addi-
tionally, 45.9% of the patients showed 
elevated ECV. These results suggest 
that CMR imaging, especially CMR 
mapping parameters, can sensitively 

detect subclinical cardiac involvement 
in patients with MDA5-DM. Moreover, 
the distribution of myocardial damage 
was found to be diffuse by analysing 
the CMR mapping parameters of the 16 
myocardial segments.
In our cohort, the prevalence of ab-
normal CMR mapping was 64.9%, 
indicating that subclinical myocardial 
damage is common in MDA5-DM. A 
comparison of clinical characteristics 
between patients with and without 
CMR abnormalities suggested that 
patients with such abnormalities had 
higher constitutional and cutaneous 
VAS score, compared with those with-
out. Regarding laboratory findings, 
NT-proBNP level and anti-MDA5ab 
titre were significantly higher in pa-
tients with abnormal CMR parameters. 
Previous studies have indicated a close 
association between the anti-MDA5ab 
titre and disease activity (17, 21). The 
difference in anti-MDA5ab titre be-
tween the two subgroups suggested that 
patients with MDA5-DM who exhibit 
high disease activity were more likely 

Fig. 4. Representative images of T2W-STIR/ LGE, native T1 mapping, T2 mapping, and ECV in patients with MDA5-DM. Images of a MDA5-DM patient 
at baseline and subsequent CMR follow-up was obtained, alongside images of a healthy subject (bottom). 
ECV: extracellular volume; LGE: late gadolinium enhancement; T2W-STIR: T2-weighted short tau inversion recovery.

Fig. 3. Clinical data and CMR mapping parameters of follow-up patients with MDA5-DM. 
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to have abnormal CMR parameters. 
NT-proBNP is widely used as a reliable 
serum marker for detecting and evalu-
ating heart failure (22). Consistent with 
previous research result (18), our data 
showed that serum NT-proBNP level 
may be a red flag for abnormal CMR in 
MDA5-DM. Furthermore, logistic re-
gression analysis revealed that cutane-
ous VAS score was the only independ-
ent risk factor that could predict abnor-
mal CMR in patients with MDA5-DM. 
Therefore, cutaneous lesions appear to 
be closely correlated with cardiac in-
volvement in MDA5-DM.
Skin lesions are a prominent clinical 
manifestation of MDA5-DM, includ-
ing skin ulcerations, palmar papules, 
alopecia, and calcinosis. Skin ulcera-
tion is the most characteristic presen-
tation of MDA5-DM and is less com-
mon in other types of dermatomyositis. 
Several case reports have described pa-
tients with prominent cardiac involve-
ment and cutaneous ulcerations (3, 20, 
23, 24). Some studies have suggested 
a close relationship between cutaneous 
ulcerations and prominent pulmonary 
diseases, including ILD and recurrent 
pneumomediastinum (25, 26). Mean-
while, previous research reported that 
skin ulcer increased the risk of early 
death for MDA5-DM (27). Therefore, 
these studies indicate that MDA5-DM 
patients with serious cutaneous le-
sions should require more attention. 
Concerns regarding dermatopathol-
ogy, interface dermatitis, vasculopathy 
with infiltration of mononuclear cells, 
endothelial cell swelling and balloon-
ing, and fibrin deposition in the vessel 
walls have also been described (28, 
29). Cases of vasculitis in ulcerated 
lesions have been reported (30, 31). 
Elevated serum levels of endothelial 
markers (endothelin, thrombomodu-
lin, and plasminogen activator inhibi-
tor) and microvascular injury in lung 
biopsies suggested underlying sys-
temic vasculopathy in patients with 
MDA5-DM, which may explain the 
link between skin lesions and lung in-
volvement (32, 33). Overactivation of 
the type I interferon (IFN-I) signalling 
pathway is a well-known feature of 
MDA5-DM (16). Previous study dem-
onstrated that IFN-I and various type I 

IFN-inducible genes are overexpressed 
in the blood, skin, lungs, and muscles 
of patients with MDA5-DM (34-36). 
IFN-I can damage endothelial cells by 
increasing inflammasome activation 
and impairing vascular repair through 
deleterious effects on endothelial pro-
genitor cells and circulating myeloid 
angiogenic cells, which play important 
roles in vascular repair (37). Therefore, 
some pathological mechanisms may 
correlate with skin lesions and cardiac 
involvement and require further eluci-
dation.
Follow-up of six patients with abnor-
mal CMR findings showed that the 
CMR parameters (native T1 and T2 
mapping and ECV values) signifi-
cantly decreased, accompanied by an 
improvement in the cutaneous VAS 
score, serum NT-proBNP level, and 
anti-MDA5ab titre. Our data indicate 
that cardiac involvement in MDA5-
DM may improve after treatment with 
prednisone and immunosuppressants.
This study has certain limitations. First, 
as a single-centre study, there was an 
increased risk of selection bias, and the 
small sample size and only 6 follow-up 
patients may have impacted the statis-
tical results. Future multicentre studies 
should include larger sample sizes to 
enhance the validity of these findings. 
Second, comparing ECV differences 
between patients and HCs was not 
possible because of the absence of en-
hanced CMR in the HCs group. Third, 
the function and structure of the right 
ventricles were not included in our 
study and require further investigation.

Conclusion
This study sheds light on the high 
prevalence of subclinical myocardial 
involvement in patients with MDA5-
DM, which can be sensitively detected 
using CMR mapping parameters. Pa-
tients with abnormal CMR mapping 
were more likely to have higher disease 
activity and more severe skin lesions.  
A follow-up study showed that myocar-
dial damage may improve after therapy. 
Therefore, careful attention should be 
given to subclinical myocardial in-
volvement in patients with MDA5-DM, 
particularly those with serious skin     
lesions.
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