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Abstract
Background The anti-melanoma differentiation-associated gene 5 (anti-MDA5) antibody-positive dermatomyositis 
is known for its association with rapidly progressive interstitial lung disease (RP-ILD) and ulcerative skin lesions, 
often presenting with or without muscle involvement. The aim of this study was to identify distinct clinical and 
laboratory features that could be used to evaluate disease progression in an ethnically diverse cohort of anti-MDA5 
dermatomyositis patients at a U.S. academic center.

Methods A retrospective chart review was conducted on dermatomyositis patients hospitalized at our institution 
between January 2014 and June 2023. The data were analyzed via Fischer’s exact test and a t test.

Results Among the 195 dermatomyositis patients reviewed, 22 tested positive for the MDA5 antibody, comprising of 
thirteen adults and nine pediatric patients. Myositis was significantly more common in pediatric patients than in adult 
patients (p = 0.002). RP-ILD was more frequently observed in adult patients of African ancestry (including both Black 
Hispanic and Black non-Hispanic individuals) (p = 0.04). There was a significant association noted between Raynaud’s 
phenomenon and ILD (p = 0.02). The overall mortality rate of 13.6% was more favorable than the previously reported 
rates of 40–60%.

Conclusion This study enhances our understanding of the disease by emphasizing potential racial and demographic 
variations, as well as delineating the similarities and differences between adult and pediatric populations.
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Background
Anti-melanoma differentiation-associated protein 5 
(anti-MDA5) antibody-positive dermatomyositis is an 
idiopathic inflammatory musculoskeletal disorder that 
is relatively rare and challenging to diagnose. The key 
distinguishing features include clinically amyopathic 
dermatomyositis (CADM) or hypomyopathic disease, 
characteristic deep skin ulcerations over joints often mir-
roring typical dermatomyositis lesions (Heliotrope rash, 
Gottron sign, Gottron papules, and Holster sign), and 
frequently rapidly progressive interstitial lung disease 
(RP-ILD) [1]. These features help differentiate it from 
other forms of dermatomyositis, including anti-syn-
thetase syndrome, which is more likely to present with 
Raynaud’s phenomenon, mechanic’s hands, and anti-syn-
thetase autoantibodies [2]. Patients may also exhibit non-
specific symptoms such as inflammatory arthritis, fever, 
fatigue, and weight loss, which are common in other idio-
pathic inflammatory myopathies [3, 4].

The association of RP-ILD myositis with antibodies 
against MDA5 (encoded by the gene interferon-induced 
helicase C domain [(IFIH]-containing protein 1) was 
first identified in a Japanese cohort, initially labeled anti-
CADM 140 (anticlinically amyopathic dermatomyositis 
140  kDa peptide), which was later recognized to share 
specificity with anti-MDA5 [5, 6]. While initially thought 
to be more prevalent in Asian populations, recent data 
indicate rising incidence rates in Europe and the U.S. 
across all ethnicities [7–9]. Notably, there is significant 
variability in disease presentation among ethnic groups, 
with a higher ILD risk observed in Asians, even in pedi-
atric patients [10, 11]. RP-ILD, which is resistant to stan-
dard immunosuppressive therapy, is the primary cause of 
mortality in this population. The presence of anti-MDA5 
antibodies has a sensitivity of 77% and specificity of 86% 
for RP-ILD development  [12], with associated 6-month 
mortality rates ranging from approximately 40–60% 
[13–16]. Early aggressive therapy and potential lung 
transplants have improved survival outcomes [1, 17]. 
Therefore, early clinical diagnosis is essential, particularly 
because anti-MDA5 autoantibody testing is not available 
in most centers and must be sent to a reference labora-
tory, resulting in processing delays that can hinder timely 
laboratory confirmation.

While early studies focused on Asian cohorts, informa-
tion on disease presentation in diverse U.S. populations 
remains limited. Our study aimed to identify distinct 
clinical and laboratory features for assessing disease pro-
gression in individuals with anti-MDA5 dermatomyositis 
on the basis of serologic, histopathological, and radio-
graphic status to aid in early diagnosis and treatment. 
We analyzed and compared the disease phenotypes of 
a racially diverse population of both juvenile and adult 
patients with anti-MDA5 dermatomyositis.

Methods
Following Institutional Review Board approval, we 
accessed the electronic health records at Montefiore 
Medical Center, NY, via Epic Systems Corporation 
(Verona, WI, USA; 2022). Our search identified 195 der-
matomyositis patients based on ICD coding. Twenty two 
of these tested positive for anti-MDA5 autoantibodies 
between January 2014 and June 2023 and were included 
in the final analyses. A retrospective chart review of both 
inpatient and outpatient records was conducted to extract 
clinical data. This included demographic data such as age 
at encounter with our department, age at diagnosis, and 
race; comorbidities including malignancies and smoking 
status; signs and symptoms at presentation; serological 
markers, radiographic details, and treatment used. Skin 
rashes were characterized through physical exam find-
ings, nail fold capillaroscopy and/or biopsy based on clin-
ical need. Interstitial lung disease (ILD) was confirmed 
through high-resolution computed tomography of the 
thorax. Myositis was identified through physical exam, 
muscle enzymes, and/or through biopsy. Adult patients 
were subjected to anti-MDA5 antibodies (CADM-140) 
testing as part of the Myomarker Panel (Reporting Detec-
tion Limit by the Laboratory Corporation of America, 
Burlington, NC, USA) which uses Enzyme-linked immu-
nosorbent assay. The pediatric patients’ myositis-specific 
antibody testing was performed by the Oklahoma Myosi-
tis Testing Laboratory in Oklahoma City, OK, USA which 
used immunoprecipitation-blotting methods for detec-
tion. Patients were followed from initial encounter with 
our rheumatology department up to June 2023 or until 
they were lost to follow up, whichever occurred first.

Fischer’s exact test and two sample t test were used to 
compare disease features between adult and pediatric 
patients with anti-MDA5 dermatomyositis. P-values less 
than 0.05 were considered statistically significant. All sta-
tistical analyses were conducted via Statistical Analysis 
System software version 9.4 (Cary, NC, USA).

Results
Among the 195 dermatomyositis patients reviewed, 22 
tested positive for anti-MDA5 autoantibodies. The group 
comprised 13 adult patients (8.7% of all adult patients; 
13/149) and 9 pediatric patients (19% of pediatric 
patients; 9/46), with a female-to-male ratio of approxi-
mately 2:1 in both groups. The median age for adult-onset 
DM was 40 years (Q1 35 years, Q3 61.5 years), with a 
mean follow-up duration of 2.40 years (SD 1.95 years). 
The median age of onset in children was 5 years (Q1 2.5 
years, Q3 10 years). Among adults, the majority were 
African American (53.8%), followed by non-Black His-
panic (30.8%), Black Hispanic (7.7%), and Caucasian 
(7.7%) (Table 1; Supplementary Table 1). In the pediatric 
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group, three African Americans (33.3%) and six nonblack 
Hispanics (66.6%) were included (Fig. 1).

Skin rash was the most common symptom at presen-
tation in adults, followed by dyspnea and inflammatory 
arthritis (Supplementary Table 1). In pediatric patients, 
muscle weakness was the predominant presenting 
symptom (9/9 pediatric patients vs. 4/13 adult patients; 
p = 0.002), although all of them presented with skin 
manifestations at some stage during the disease course. 
(Table 1; Supplementary Table 2).

Ten adult and five pediatric patients presented with 
interstitial lung disease (ILD). Among adult patients, ILD 
was significantly more prevalent in the Black Hispanic 
and African American populations (100% vs. 40% in 
other ethnic groups; p = 0.035). However, this difference 
was not detected when the entire cohort of adult and 
pediatric patients was considered (p = 0.064) (Tables  1 
and 2). Of the four cases of RP-ILD, three involved 
African American patients (2 adults, 1 child) and one 
involved a Black Hispanic patient (1 adult). The group 
experienced a high mortality rate of 75%.

The presence of the anti-Ro52 antibody was noted in 
all adult RP-ILD patients but did not significantly differ 
across the entire cohort (Supplementary Tables 1 and 3). 
Data was adjusted for missing values. Raynaud’s phenom-
enon was associated with the presence of ILD (p = 0.02) 
(Table  3), whereas skin ulcers were not (p = 0.38) 
(Table 3).

Although MDA5 dermatomyositis is not strongly 
linked to malignancy [18], two adult patients had ovarian 

malignancies. The overall mortality rate of 13.6% in our 
cohort was lower than the reported rate of 40–60% [19].

Mycophenolate was the preferred Disease-Modifying 
Antirheumatic Drug (DMARD), followed by Ritux-
imab and Intravenous Immunoglobulin therapy (IVIG) 
in adults (Supplementary Table 3). Some uncommon 
DMARDs that were tried in adults included tacrolimus, 
leflunomide and azathioprine.

Methotrexate was the primary choice of DMARD 
in pediatric patients, with Rituximab being a common 
alternative (Table  1; Supplementary Table 4). Common 
agents used for treating pediatric disease included ste-
roids, methotrexate, mycophenolate, IVIG, rituximab, 
and hydroxychloroquine. Less common agents that were 
tried include dapsone and cyclophosphamide (used for 
cardiac involvement). For ILD, the preferred agents of 
choice were Rituximab and Mycophenolate mofetil in 
our cohort (Supplementary Tables 2 and 4).

Discussion
Anti-MDA5 dermatomyositis is a relatively rare condi-
tion that can be difficult to diagnose. It has been reported 
to affect both sexes at a female-to-male ratio of 2:1, which 
is consistent with our population demographics [7, 20]. 
In this study, we aimed to define disease characteristics 
in a diverse adult and juvenile U.S. patient population to 
help with early disease identification and treatment, lead-
ing to improved outcomes.  Overall, we found that the 
disease characteristics were similar between adult and 
pediatric patients, except for a higher prevalence of myo-
sitis in the pediatric group, as noted in other studies [18].

Additionally, the pediatric cohort generally experi-
enced milder disease than did the adult cohort, with less 
severe ILD [21]. African descent was associated with 
worse pulmonary outcomes due to a greater association 
with RP-ILD. This phenomenon has been reported fre-
quently in Japanese and Chinese patients [6–27] as well 
as in predominantly Caucasian population studies con-
ducted in the U.S [28, 29]. These results, however, were 
not reproduced in the study performed in the Brazilian 
White population [22].

When comparing our cohort to the cluster classifi-
cations for MDA-5 dermatomyositis (DM) proposed 
by Allenbach et al. [17], we identified both parallels 
and notable differences. In the first group of patients 
described as the MDA-5 RP-ILD type, both studies 
observed poor prognoses among patients with RP-ILD. 
However, unlike Allenbach’s findings, mechanic’s hands 
were absent in our RP-ILD patients, potentially reflecting 
differences due to our smaller sample size or variations in 
demographic and genetic factors. These patients, despite 
aggressive treatment strategies, succumbed to compli-
cations related to therapy, underscoring the challenging 
prognosis associated with this group. Additionally, all 

Table 1 Study patient characteristics
Adult MDA5 
Dermatomyo-
sitis
N = 13

Pediatric MDA5 
Dermatomyo-
sitis
N = 9

P 
value

Mean age at disease 
onset Years, (SD)

44.6 (13.9) 6.5 (4.9)

Sex (Male, Female) 5,8 3,6 ns
Race/Ethnicity
      Caucasian 1 0
      Hispanic 4 6 0.50
      African American 7 3
      Black Hispanic 1 0
ILD
      Absent 3 4
      Stable ILD 7 4 0.61
      RP-ILD 3 1
Skin ulcers 7 6 0.67
Arthritis 9 7 ns
Myositis 4 9 0.002
Raynaud’s phenomenon 8 3 0.39
ANA 6 4 ns
Ro 52 8 3 0.39
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adults in our study with RP-ILD were positive for anti-Ro 
52 autoantibodies, a marker associated with poor prog-
nosis in other studies as well [30].

The second group of patients noted to be the rheumatic 
DM type, demonstrated strong similarities between our 

study population and Allenbach’s cohort. In both stud-
ies, patients—predominantly women—had mild arthritis, 
stable ILD, favorable outcomes, and gradual improve-
ment in skin manifestations. They responded well to 
single DMARDs combined with IVIG or rituximab, as 

Fig. 1 Flow diagram showing study population. Anti-MDA5: Anti-melanoma differentiation-associated gene 5; ILD: Interstitial lung disease

 



Page 5 of 7Koyoda et al. BMC Rheumatology             (2025) 9:5 

reflected by stable ILD disease activity and improvement 
in skin symptoms.

However, the last group of patients, the vasculopa-
thy DM type, did not show consistency with Allenbach’s 
characterization, especially with regards to the correla-
tion of skin findings to pulmonary changes. Allenbach 
et al. described a male predominance, severe vasculopa-
thy, Raynaud’s phenomenon, and ulcerative skin lesions 
in this cluster. Our study revealed ulcerative skin lesions 
were not associated with ILD, unlike findings in other 
prior studies [31, 32]. In contrast, Raynaud’s phenom-
enon was associated with the presence of ILD. Notably, 
one patient in our cohort presented with overlapping 
features of RP-ILD, mechanic’s hands, and vasculopa-
thy but could be classified within this last group due to 
the predominance of skin and vasculopathy symptoms, 
highlighting potential overlap between clusters. These 
patients often required more intensive treatment regi-
mens, involving combinations of two DMARDs and IVIG 
and/or rituximab to manage disease activity for clinical 
response. Despite this, ulcerative skin lesions were nota-
bly resistant to treatment, sometimes requiring addi-
tional interventions such as Botox for severe Raynaud’s, 
highlighting the complex management needs of patients 
with extensive vasculopathy.

These observations suggest that while Allenbach’s clas-
sifications provide a useful framework, clinical variabil-
ity influenced by demographic, genetic, or sample-size 
specific factors may result in differences in presentation 

and outcomes, underscoring the need for incorporating 
these parameters into our clinical decision making tools. 
An additional dimension in our study involved the obser-
vation of these features among pediatric patients as well, 
who tended to exhibit milder skin disease when they had 
RP-ILD.

Furthermore, our cohort identified two adult female 
patients over 40 years of age who had ovarian cancer; 
one with a low titer of anti-TIF-1 g and SAE1 antibodies, 
whereas the other, interestingly, lacked additional auto-
antibodies, with the exception of anti-MDA-5 antibod-
ies. While the association of the former antibodies with 
malignancy is well established [33], notably, the anti-
MDA5 autoantibody has not been definitively linked to 
malignancy in previous studies, and the risk is less pro-
nounced, which is consistent with our dataset [34].

Early diagnosis and treatment are crucial for improving 
patient prognosis in anti-MDA5 dermatomyositis as RP-
ILD, which is resistant to standard immunosuppresive 
therapy, is the leading cause of mortality in this popula-
tion [35]. Recognizing the amyopathic or hypomyopathic 
nature of the disease, where weakness may not cor-
relate with myopathy and muscle enzyme elevation, is 
particularly important. Assessment of inflammatory 
markers, myositis-specific autoantibodies, electromyog-
raphy, imaging modalities, and muscle biopsy can assist 
in establishing a diagnosis. High clinical suspicion is 
needed, and the anti-MDA5 antibody provides critical 
diagnostic confirmation.

Our study adds to the growing body of knowledge by 
emphasizing the potential racial and demographic varia-
tions in anti-MDA5 dermatomyositis, as well as delin-
eating similarities and differences between adult and 
pediatric populations. These findings are particularly 
important as no standardized treatment guidelines cur-
rently exist for this condition. Interventions include 
IVIG, calcineurin inhibitors, azathioprine, mycopheno-
late, biologics such as abatacept and rituximab, and tar-
geted DMARD therapies such as tofacitinib, often with 
background steroid use [18, 36, 37]. Adjunctive therapies 
such as plasma exchange and Polymyxin-B direct hemo-
perfusion have also been employed [38]. Evidence sug-
gests that rapidly escalating therapy, including rituximab 
often combined with mycophenolate, may improve out-
comes compared to historical controls in patients with 
RP-ILD [39]. These findings suggest that early aggressive 
combination immunosuppression may enhance patient 
prognosis [40]. Poor prognostic factors include elevated 

Table 2 Clinical characteristics of patients by race/ethnicity
Study 
characteristic

His-
panic 
(N = 10)

Race/Ethnicity Black 
His-
panic 
(N = 1)

P 
valueAfrican 

Ameri-
can 
(N = 10)

Non-
Hispanic 
White 
(N = 1)

ILD
      Absent 6 1 0 0
      Stable 4 6 1 0 0.06§

      RP-ILD 0 3 0 1 0.04*
Myositis 8 5 0 0 0.28
Skin ulcers 6 5 1 1 0.81
Raynaud’s 
phenomenon

4 5 1 1 0.67

Arthritis 8 7 1 0 ns
ANA 4 5 0 0 0.81
Ro 52 5 4 1 1 ns
Note * - Black Hispanic or African American compared to other for ILD among 
the adult patients only; § - Black Hispanic or African American compared to 
other for ILD among the adult and pediatric patients

Table 3 Relationship of ILD to clinic and laboratory characteristics
ILD, N = 15 No ILD, N = 7 P value RP-ILD, N = 4 Stable/No ILD, N = 18 P value

Skin ulcers 10(66.7%) 3(42.9%) 0.38 1(25%) 12(66.7%) 0.26
Raynaud’s 10(71.4%) 1(14.3%) 0.02 1(33.3%) 10(55.6%) 0.59
Ro 52 8(53.3%) 3(42.9%) ns 3(75%) 8(44.4%) 0.59
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bronchoalveolar lavage neutrophil counts; early pulmo-
nary involvement with hypoxemia and traction bron-
chiectasis; and increased serum CX3CL1, CXCR4, and 
interleukin-18 levels [38, 41]. Anti-MDA5 antibody titers 
are correlated with disease severity and clinical response 
[42]. Serum Krebs von den Lungen-6 and ferritin levels 
have been used to monitor therapeutic response [38, 43].

We acknowledge the small sample size and the limita-
tions inherent to this descriptive, single-center, retro-
spective study. While larger, more diverse cohorts are 
essential to confirm these findings and ensure general-
izability, we believe it is important to share this data to 
highlight the worse prognosis observed in certain sub-
groups. Additionally, all patients self-identified as White, 
Black, African American, or Hispanic, with only one cat-
egory selected except for one patient who identified as 
Black Hispanic, precluding a definitive assessment of the 
associations among race, age of onset, disease phenotype, 
and severity. Our study underscores the critical need 
for early diagnosis and proactive, intensive treatment to 
improve outcomes in these patients.

Conclusion
Our study highlights key demographic and clinical pat-
terns, noting that pediatric patients more often present 
with myositis, while adults, particularly those of Afri-
can descent or with anti-Ro52 antibodies, are at higher 
risk for RP-ILD and worse outcomes. These findings 
underscore that worse prognosis may be associated with 
certain subgroups of patients, stressing the need for 
appropriate recognition of risk factors,  early diagnosis 
and aggressive initial treatment strategies.
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