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Objective: To investigate the clinical features and prognosis of anti-melanoma differentiation-related gene 5 (MDA5) antibody and 
anti-cyclic citrullinated peptide (CCP) antibody double-positive dermatomyositis (DM) (MDA5+/CCP+ DM).
Methods: A retrospective analysis of 264 consecutive cases of MDA5+ DM hospitalized from March 2018 to March 2022, and 
patients with anti-CCP antibodies were screened out. Patients from MDA5+/CCP- served as the control. Propensity score matching 
was used to compare the clinical features, as well as the treatment and survival outcomes between the two groups.
Results: A total of 18 patients (6.8%) with MDA5+/CCP+ DM were identified. Gottron’s sign in 17 cases (94.4%), Heliotrope rash in 
14 cases (77.8%), and skin ulcer in 5 cases (27.8%). Arthritis occurred in 10 cases (55.6%) and presented as the initial symptom in 6 
cases (33.3%). Only 8 (44.4%) of the patients met the criteria for rheumatoid arthritis (RA). Interstitial lung disease (ILD) was 
diagnosed in 17 cases (94.4%), with non-specific interstitial pneumonia (NSIP) and organizing pneumonia (OP) combined with NSIP 
being the most predominant, as they presented in 6 cases (33.3%) each. Two of the ILD cases (11.1%) developed into rapidly 
progressive ILD (RP-ILD). Arthritis (55.6% vs 15.3%, p = 0.001) and malignancy (22.2% vs 0%, p < 0.001) were significantly more 
common in the MDA5+/CCP+ group compared to the MDA5+/CCP- group. The clinical manifestations of MDA5+/CCP+ DM with or 
without anti-Ro-52 antibody were not significantly different from those of the ILD type. During the follow-up period, there was no 
significant difference in survival between the two groups.
Conclusion: More than half of the patients with MDA5+/CCP+ DM may present with arthritis as one of the initial symptoms. They 
may also have an increased risk of malignancy. For MDA5+ DM patients with positive anti-CCP antibodies, thorough screening for 
tumors is crucial to guide treatment and improve prognosis.
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Introduction
Dermatomyositis (DM) is a type of idiopathic inflammatory myopathy (IIM) that primarily affects the skin, muscles, and 
lungs. Different myositis-specific antibodies represent different clinical subtypes. Anti-melanoma differentiation-related gene 
5 (MDA5) antibody-positive DM (MDA5+ DM) is a unique subtype of DM that presents as clinically amyopathic DM 
(CADM). It is typically characterized by ulcerative rash, interstitial lung disease (ILD), and mild or no muscle involvement.1 

Other possible symptoms include arthritis, fever, Raynaud’s phenomenon, and mechanic’s hands. MDA5+ DM is of great 
concern to clinicians due to the risk of rapid progressive ILD (RP-ILD) which may develop early in the course of the disease, 
as well as the high mortality rate associated with the condition. Despite the significant threat posed by RP-ILD, no fully 
effective treatment for the condition is currently available, and this highlights the need to explore the relationship between 
different clinical phenotypes, laboratory indicators, treatment responses, and prognosis. The anti-cyclic citrullinated peptide 
(CCP) antibody is specific for rheumatoid arthritis (RA).2 Previous studies revealed that the anti-CCP antibody is a risk factor 
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for ILD in RA.3 The complication of IIM and RA has been previously described. One study reported that among 142 IIM 
patients, 12 were diagnosed with RA prior to the onset of myositis.4 It has been reported that some patients have a history of 
RA before MDA5+ DM is diagnosed.5 MDA5+ DM patients may present with inflammatory arthritis as an initial manifesta-
tion that resembles RA. Moreover, the anti-MDA5 antibody has also been detected in RA patients.6 Research has found that 
MDA5+ DM combined with other related autoantibodies generally has a relatively good prognosis.7 However, the clinical 
features and prognosis of DM with both anti-CCP and anti-MDA5 antibody positive (MDA5+/CCP+ DM) have been explored 
to a limited extent. The aim of this study was to analyze MDA5+/CCP+ DM and explore the clinical characteristics and 
prognosis associated with it. This will help physicians to better understand this subtype and guide clinical decision-making.

Materials and Methods
Study Design
The clinical data of 264 consecutive adult patients with MDA5+ DM, hospitalized in the Department of Rheumatology at 
the China-Japan Friendship Hospital from March 2018 to March 2022, was retrospectively analyzed. DM diagnosis was 
based on the 2017 European League of Rheumatology (EULAR) /American College of Rheumatology (ACR) 
Classification criteria8 or the 2018 European Neuromuscular Centre (ENMC) criteria.9 Patients with anti-MDA5 and 
anti-CCP antibodies were enrolled. The controls were selected using propensity score matching, which included MDA5+ 
DM patients without anti-CCP antibodies (MDA5+/CCP- DM). The presence of ILD was evaluated via chest high- 
resolution computed tomography (HRCT). RP-ILD was defined as a condition of worsening radiologic interstitial change 
with progressive dyspnea and hypoxemia within one month of the onset of respiratory symptoms.10 The study was 
conducted per the declaration of Helsinki, and the protocol was approved by the Ethics Committee of the China-Japan 
Friendship Hospital (reference number: 2022-KY-156). All patients signed an informed consent form on admission.

Clinical Findings, Laboratory Parameters, and Treatment
The backgrounds of the patients, along with clinical findings and treatment regimens were evaluated. Laboratory tests 
included lymphocyte count, creatine kinase (CK), lactic acid dehydrogenase (LDH), serum ferritin, erythrocyte sedi-
mentation rate (ESR), and C-reactive protein (CRP). Pulmonary function test (PFT) results, which included forced vital 
capacity (FVC) and diffusing capacity of the lungs for carbon monoxide (DLCO), were also evaluated. Patients were 
initially divided into three groups according to the initial PFT values as referenced in previous studies. The groups were 
as follows: mild group (% predicted FVC > 75% and % predicted DLCO > 55%); moderate group (% predicted FVC 
from 50% to 75% or % predicted DLCO from >35% to 55%); and severe group (% predicted FVC < 50% and % 
predicted DLCO < 35%).11,12 In addition, the HRCT pattern was evaluated. Patient treatment parameters, including 
dosages of glucocorticoids (GC), steroid pulse therapy, immunosuppressive agents, intravenous immunoglobulin (IVIG), 
and biological agents, were also recorded.

Autoantibody Detection
Anti-MDA5 antibodies were quantified via immunoblotting according to the manufacturer’s instructions (Euroimmun, 
Lübeck, Germany). Myositis-associated antibodies (MAAs), antigens including Ro-52, antikeratin antibody (AKA), and 
antiperinuclear factor (APF), were quantified using the same method. The anti-CCP antibodies were quantified using the 
enzyme-linked immunosorbent assay (ELISA).

Propensity Score Methods
Propensity score matching to eliminate confounding factors in which the MDA5+ DM patients with or without anti-CCP 
antibodies would be balanced according to key baseline covariates. The selected independent covariates encompassed age, 
gender, smoking history, relevant past medical history (such as hypertension, diabetes mellitus, and hyperlipidemia), and the 
treatment regimen received prior to admission. For the matched analysis, the MDA5+/CCP+ group was matched with the 
MDA5+/CCP- group according to the propensity score, using a 1:4 matching ratio with the help of statistical software.
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Statistical Analyses
All analyses were performed using the IBM SPSS software (version 26.0, Armonk, NY, USA). Continuous data were 
presented as mean ± SD. Categorical variables were presented as frequencies and percentages. The continuous variables were 
compared using ANOVA with a Bonferroni post hoc test when normally and homogeneously distributed. The Kruskal Wallis 
H-test with subsequent pairwise comparisons was used when the variables were not normally or inhomogeneous distributed. 
The Fisher’s exact test was employed for comparing categorical variables and Chi-square with Bonferroni adjustment for post 
hoc tests. Survival between the two groups was evaluated by applying the Kaplan-Meier (log-rank) test. All analyses were 
two-tailed and p values < 0.05 were considered to indicate statistical significance.

Results
General Characteristics
Among the 264 adult MDA5+ DM patients, 18 (6.8%) of them had MDA5+/CCP+ DM, and this included 11 females, with an 
average onset age of 43.8 years and a median course of disease of 4 months. Three cases had a history of smoking. All patients 
exhibited at least one typical rash, including 17 cases of Gottron’s sign (94.4%), 14 cases of Heliotrope rash (77.8%), 10 cases 
of shawl sign (55.5%), 8 cases of V-type rash (44.4%), 9 cases of mechanic hand (50%), and 7 cases of periungual erythema 
(38.9%). More results were as follows: skin ulcers (5 cases, 27.8%); Raynaud phenomenon (2 cases, 11.1%); subcutaneous 
calcification and subcutaneous edema (1 case each, 5.6%); myalgia (10 cases, 55.6%); mild muscle weakness (13 cases, 
72.2%); and elevated CK levels (1 case, 5.6%). Muscle MRI examinations were performed in 5 cases, and inflammatory 
changes were observed in all of them. However, one of the cases also showed both fat infiltration and muscle atrophy.

Among the four patients with concomitant tumors, two had breast cancer and parotid mucoepidermoid carcinoma detected 
10 and 14 months before diagnosis, respectively. One patient was diagnosed with breast cancer and uterine cancer 25 months 
after the DM diagnosis. Another patient developed natural killer (NK) cell lymphoma 3 years after the diagnosis.

Pulmonary Involvement in MDA5+/CCP+ DM
At the onset of the disease, 11 patients presented with dyspnea while seven had a cough. Lung HRCT was performed in 
all patients and the findings showed that 17 (94.4%) and 2 (11.1%) were diagnosed with ILD and RP-ILD, respectively. 
The main manifestations of HRCT were consolidation (50%), reticular shadowing (44%), and ground-glass opacity 
(38%) (Figure 1). In contrast, nodules (27%) and pleural effusion (11.1%) were less common among the patients. 
According to the CT pattern, there were 6 cases (33.3%) of nonspecific interstitial pneumonia (NSIP), 6 cases (33.3%) of 
NSIP combined with organizing pneumonia (OP), 4 cases (22.2%) of OP, and 1 case that could not be classified. A total 
of 11 patients underwent PFT and the results were as follows: four patients had mild limited diffusion function; five 
patients had moderate limited diffusion function; and two patients had severe limited diffusion function.

Differences Between the MDA5+/CCP+ and MDA5+/CCP- Group
Based on the propensity matching method, 72 patients with MDA5+/CCP- DM were included for comparison. Arthritis 
[10 (55.6%) vs 11 (15.3%), p = 0.001] and malignancy [4 (22.2%) vs 0 (0%), p < 0.001] were significantly more common 
in the double antibody-positive group compared to the MDA5 +/CCP- DM group. In the MDA5+/CCP+ group, 33.3% of 
the patients presented with arthritis as an initial symptom. Contrastingly, arthritis was not observed as an initial symptom 
in the MDA5+/CCP- group. No significant differences were observed in gender, age of onset, smoking history, other 
clinical manifestations, lung function, and frequency and type of ILD between the two groups (Table 1). Correlation 
analysis within the MDA5+/CCP+ group revealed that the anti-CCP antibody titer did not correlate with the CRP, ESR, 
T lymphocyte count, LDH, or serum ferritin levels.

DM Combined with RA
Arthritis occurred in 10 cases (55.6%), and it mainly involved the wrist joints (100%), followed by the shoulder joints 
(50%), metacarpophalangeal joints (40%), proximal interphalangeal joints (40%), and knee joints (40%). Among the 
MDA5+/CCP+ DM patients, only 8 cases (44.4%) fulfilled the 2010 ACR/EULAR classification criteria for RA [12], 
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Figure 1 Lung HRCT changes from two DM patients with MDA5+/CCP+. (A) A patient was diagnosed with RA. (B) The evolution of HRCT in a patient after treatment.
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and most of these were young and middle-aged men (62.5%). One case had a family history of RA. For MDA5+/CCP+ 
DM combined with RA (DM/RA) patients, symmetry arthritis was observed to be the initial manifestation in 6 cases. 
These patients subsequently developed DM typical skin rash and ILD at an average of 32.5 months and 33.2 months after 
the onset of arthritis, respectively. Anti-CCP antibodies were all high titer in these DM/RA, with APF positive in 2 cases, 
AKA positive in 3 cases, RF positive in 6 cases (high titer in 2 cases), and ANA positive in 7 cases. The ANA patterns 
were most commonly nuclear granular and nuclear homogeneous types (50%), and the anti-Ro-52 antibody was positive 
in 5 cases. Additionally, ESR, CRP, and serum ferritin were elevated in 6, 3, and 8 cases, respectively. Moreover, reduced 
T lymphocyte count and increased LDH were observed in 6 cases. The X-ray showed joint space stenosis in 2 cases and 
cystic degeneration in 1 case. Joint ultrasonography revealed joint effusion and synovial hyperplasia in 2 cases. The 
findings from joint MRI indicated the presence of bone marrow edema in 3 cases, cystic degeneration in 2 cases, as well 
as joint effusion and synovial hyperplasia in 2 cases. Five patients had articular bone erosion compatible with RA, and 
two of them took anti-rheumatic drugs. The CT patterns of ILD were predominantly NSIP or NSIP combined with OP. 
Five patients underwent PFTs, all of whom had reduced diffusion function. Two patients died, one from respiratory 
failure and the other from lung lymphoma. The clinical features and typical imaging findings are shown in Table 2 and 
Figure 2A and B. Compared with MDA5+/CCP+ DM without RA, patients with RA had higher CCP antibody levels 
(871.13±882.75 vs 446.90±983.40, p = 0.013) (see supplemental Table S1).

Table 1 Characteristics of MDA5+ DM Patients with or Without Anti-CCP 
Autoantibody

Parameter MDA5+/CCP+(N = 18) MDA5+/CCP-(N = 72) p value

General information

Age (years) 47.39 ± 10.91 48.65 ± 12.19 0.689

Female, n (%) 11 (61.1%) 50 (69.4%) 0.499
Smoking history, n (%) 3 (16.7) 15 (20.8%) 0.688

Clinical manifestation

ADM/HDM, n (%) 13 (72.2%) 39 (54.2%) 0.165
Fever, n (%) 5 (27.8%) 37 (51.4%) 0.073

Arthritis, n (%) 10 (55.6%) 11 (15.3%) 0.001
Heliotrope rash, n (%) 14 (77.8%) 52 (72.2%) 0.629

Mechanic’s hands, n (%) 9 (50%) 42 (58.3%) 0.523

Gottron’s sign, n (%) 17 (94.4%) 59 (81.9%) 0.15
Skin ulcer, n (%) 5 (27.8%) 22 (30.6%) 0.818

Cough, n (%) 7 (38.9%) 31 (43.1%) 0.794

Dyspnea, n (%) 11 (61.1%) 45 (62.5%) 0.913
Malignancy, n (%) 4 (22.2%) 0 <0.001

ILD, n (%) 17 (94.4%) 68 (94.4%) 1

Laboratory investigation
ANA, n (%) 13 (72.2%) 31 (43.0%) 0.027

Ro-52 antibody, n (%) 8 (44.4%) 47 (65.3%) 0.105

LDH (U/L) 315.56±87.46 328.49±128.99 0.864
Ferritin (ng/mL) 889.42±930.19 950.39±1479.41 0.832

CRP (mg/dl) 0.92±1.36 0.81±1.65 0.472

T LYM count (×109/L) 0.77±0.39 0.80±0.36 0.369
CD4+T cell (×106/L) 385.39±267.04 384.69±246.40 0.749

Radiological pattern

OP (%) 4 (22.2%) 7 (9.72%) 0.175
NSIP (%) 6 (33.3%) 35 (48.6%) 0.244

OP+NSIP (%) 6 (33.3%) 18 (25%) 0.482

UIP (%) 0 3 (4.17%) 1

Abbreviations: ADM, amyopathic dermatomyositis; HDM, hypomyopathy dermatomyositis; LYM, lymphocyte 
count; NSIP, nonspecific interstitial pneumonia; OP, organizing pneumonia; UIP, usual interstitial pneumonia.
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Clinical Features of MDA5+/CCP+ DM with or Without Anti-Ro-52 Antibody
Among DM patients with MDA5+/CCP+, 8 cases (44.4%) were positive for anti-Ro-52 antibodies. Further comparison 
of clinical features between the anti-Ro52+ and the Ro52- groups revealed no statistically significant differences in 
gender, age, clinical manifestations, and ILD type between the two groups (supplemental Table S2).

Table 2 Clinical Features of MDA5+/CCP+ DM with RA at Initial Admission

Case no. 1 2 3 4 5 6 7 8

Duration (ms) 24 84 7 132 66 3 2.5 7
Smoking history + – – – + + – –

Morning stiffness – + – + – – + –

Arthritis + + + + + + + +
Skin rash + + + + – + + +

Myalgia + + + – + – – –

Muscle weakness + – – + – + + –
Fever – – – – – – – –

Dyspnea – – – + – + + –
RF (IU/L) 34.7 53.3 35 346 N N 24.7 550

CCP (U/mL) 935 673 1366 314 203 200 460 2818

AFA + – – – – – – +
AKA + – – – + – – +

Ro-52 – + – – + + + +

ESR (mm/h) 23 53 9 33 25 13 20 23
CRP (mg/dl) 0.175 0.219 0.131 0.905 0.437 0.158 0.950 1.45

LYM (×109/L) 0.46 1.31 1.05 0.61 0.63 1.2 0.52 0.46

Ferritin (ng/mL) 475.1 454.1 331.2 346 743.5 470 1377 445.6
LDH (U/L) 257 172 276 316 278 216 349 295

CT patterns NSIP and OP OP NSIP NSIP NSIP and OP NSIP and OP NSIP Unclassifiable pattern

Outcome Death Alive Loss* Alive Alive Alive Death Alive

Notes: +, present; -, absent; *, loss to follow-up. 
Abbreviations: AKA, antikeratin antibody; APF, antiperinuclear factor; LYM, lymphocyte count; ms, months; N, normal.

Figure 2 MRI (T2WI) revealed joint space narrowing, synovitis, and cartilage damage. (A) Right elbow joint effusion and bone erosion (arrow). (B) Cystic lesion in right 
carpal bone (arrow).
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Analysis of Co-Infection
The incidence of infection after immunotherapy was higher in the MDA5+/CCP+ group than in the MDA5+/CCP- group, 
but the difference was not statistically significant (66.6% vs 56.9%, p = 0.453). Viral infection was the most common, 
with 4 cases of Cytomegalovirus (CMV) infection, and 1 case each of Epstein-Barr virus (EBV) infection and herpes 
simplex virus (HSV) infection. Bacterial infection occurred in 2 cases while fungal infection was observed in 4 cases, 
including Pneumocystis jiroveci pneumonia (PJP) (3 cases) and Candida albicans (1 case).

Treatment and Follow-up
All MDA5+/CCP+ DM patients received glucocorticoids combined with at least one immunosuppressant, including 
cyclosporine (n = 5), tacrolimus (n = 4), cyclophosphamide (n = 5), baricitinib (n = 3), tofacitinib (n = 1), and/or 
intravenous immunoglobulin (IVIG) (n = 3). In the anti-MDA5+/CCP- group, 3 cases were treated with glucocorticoid 
alone due to severe pulmonary infection, while the remaining patients received combination therapy included cyclos-
porine (n = 35), tacrolimus (n = 13), cyclophosphamide (n = 2), methotrexate (n = 1), mycophenolate (n = 1), baricitinib 
(n = 7), tofacitinib (n = 11), and/or intravenous immunoglobulin n = 18). Cyclophosphamide was used more frequently in 
the anti-MDA5+/CCP+ group (27.8% vs 2.8%, p = 0.002). However, there were no other significant differences in the 
treatment regimens between the two groups. In the MDA5+/CCP+ group, three deaths (16.7%) were recorded. Two of 
the deaths were due to respiratory failure and were attributed to lymphoma. In the MDA5+/CCP- group, 17 patients died 
(23.6%), 11 of whom succumbed to respiratory failure while six of the deaths were due to respiratory failure combined 
with pulmonary infection. The mortality rate of the antibody double-positive group was lower than that of the anti-CCP- 
negative group. However, the Kaplan-Meier survival analysis showed that there was no statistically significant difference 
in survival rates between the two groups (p = 0.3525) (Figure 3).

Figure 3 Kaplan-Meier curves for the MDA5+/CCP+ and MDA5+/CCP- subgroups.
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Discussion
This study reported the clinical features and prognosis of MDA5+/CCP+ DM patients. The findings showed that the 
prevalence rate of anti-CCP was low in MDA5+ DM patients, though the majority of them had concurrent ILD. 
Additionally, nearly half the MDA5+/CCP+ patients met the diagnosis criteria of RA, and most of them were middle- 
aged males. It’s important to note that this group of patients exhibited a higher risk of developing tumors.

The significance of anti-CCP antibodies in IIM was first analyzed by in 2009.13 Among the 90 IIM patients who were 
included in this study, 13.3% were anti-CCP antibody positive. Although the prevalence of RF in anti-CCP-positive 
patients was high, no statistically significant clinical correlation was found. This suggests the possibility of a false 
positive result with no clinical significance. Previous study reported that the prevalence of anti-CCP in IIM was 4.96%,14 

which was lower than other studies, but still, no clinical correlation of this antibody was observed. Contrary to these 
findings, Meyer et al, who was the first to evaluate the clinical significance of anti-CCP in anti-synthetase syndrome 
(ASS) patients, found that about 88% of anti-CCP-positive ASS had polyarthralgia and/or polyarthritis as the initial 
symptom. Additionally, all anti-CCP-positive ASS patients had arthritis and met the RA classification criteria.15 The joint 
distribution was similar to that of RA and was associated with more severe erosive arthritis. It is suggested that anti-CCP 
in ASS can be regarded as a marker of overlap with RA. Similarly, this study also found that MDA5+/CCP+ DM patients 
was associated with a higher incidence of arthritis, where solitary arthritis could be the first symptom. Considering that 
a small number of patients underwent imaging examination in our study, it’s not possible to determine whether anti-CCP 
antibodies cause severe erosive arthritis in patients with MDA5+/CCP+ DM or not.

There was no difference in the joint involvement pattern between MDA5+/CCP+ DM patients with or without RA. Both 
groups could present with symmetric arthritis, with more facet joint involvement and a distribution similar to that of RA. 
Unlike isolated RA, which predominantly affects middle-aged women, MDA5+/CCP+ DM/RA is more common in young 
and middle-aged men.

Skin lesions and ILD were the most common symptoms in MDA5+/CCP+ DM patients. In a single-center study in 
China, the most common imaging manifestations of MDA5+ DM-ILD were OP, NSIP, and NSIP+OP. Histopathology 
results also showed that NSIP and NSIP+OP dominated, while usual interstitial pneumonia (UIP) was rare.16 This study 
had similar results, DM patients with MDA5+/CCP+, the most common diagnoses were NSIP, followed by OP+NSIP 
and OP. UIP was not observed in the MDA5+/CCP+ group. There was no significant difference in ILD radiological 
patterns observed in the MDA5+/CCP+ group, compared with the CCP- group. The occurrence of RA-ILD is related to 
the anti-CCP antibody. It’s also crucial to note that in RA-ILD, the most common CT patterns are UIP and NSIP.17 

Unlike RA-ILD, DM with double positive anti-MDA5 and anti-CCP antibodies may exhibit independent ILD pheno-
types, and these need to be further confirmed by lung histopathology.

Previous studies have shown that the positive anti-Ro-52 antibody MDA5+ DM patients are associated with higher RP- 
ILD incidence and mortality.18 In this study, anti-Ro-52 antibodies were present in nearly half of MDA5+/CCP+ DM patients, 
and only one of them developed RP-ILD. No significant difference in clinical manifestations and ILD types was observed 
between patients with and without Ro-52. This finding could have been influenced by the small sample size used in this study, 
which could have interfered with getting meaningful results. Therefore, future studies with larger sample sizes are required to 
further explore the serological significance of anti-Ro-52 antibodies in MDA5+/CCP+ DM patients.

It has been reported that the risk of malignant tumors in adult DM is 4.66 times higher than in the general population.19 

Malignant tumors can occur before, during, or after the diagnosis of DM. However, the results from most studies agree that the 
risk is highest within one year of diagnosis. The occurrence of tumors is related to MSA, anti-TIF1-γ showing the strongest 
correlation with malignant growths.20 In contrast, the anti-MDA5 antibody is associated with a relatively low risk of 
malignancy.21 Other studies have found no correlation between anti-MDA5 antibodies and malignant tumors.22 A long- 
term study on the risks of malignant tumors in MSA-positive IIM revealed that there is no risk of early malignant growths in 
individuals with anti-MDA5 antibodies. However, the standardized incidence ratio of malignant tumors increased signifi-
cantly 4–10 years after the onset, indicating a potential link to a higher risk of advanced malignant tumors.23 In this study, 
nearly a quarter of the patients with MDA5+/CCP+ DM developed malignant tumors. Three had solid tumors, one had 
hematological malignancy, and death was recorded three years after diagnosis. Cancer is one of the most common causes of 
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death in patients with DM.24 So early detection is crucial for improving prognosis. Anti-CCP positivity has been reported in 
both solid and hematological malignancies,25 and Chatzidionysiou et al found that anti-CCP antibody positivity and serum 
double positive (RF and CCP) are powerful and independent risk factors for lung cancer in RA patients.26 Although it is 
unclear whether autoantibodies play a direct role in cancer pathogenesis or not, the anti-CCP antibody may be a risk factor for 
tumor development in MDA5+ DM patients. Screening for these antibodies might aid in the early detection of malignancies, 
though larger population studies are needed to confirm this notion.

Viral and fungal infections are particularly common complications of MDA5+ DM. It’s important to note that the presence 
of the anti-MDA5 antibody is an independent risk factor for infection.27 Both MDA5+/CCP+ and MDA5+/CCP - patients 
were affected by the infections at similar rates, with viral and fungal infections being the most common in both groups.

In the DM subgroup, MDA5+ DM patients have the worst prognosis, especially in the East Asian population. 
Although respiratory failure due to RP-ILD is the leading cause of death, especially during the early stages, Infection is 
also a significant cause of mortality. In this study, most deaths were due to ILD-induced respiratory failure and co- 
infection, with no statistically significant difference in mortality observed between the two groups. Therefore, the 
presence of anti-CCP antibodies may not increase the incidence of infection and RP-ILD.

Kochi et al showed that WDFY4 (a variant of the WDFY family member 4) gene have a significant association with 
MDA5+ DM.28 Interestingly, the association of variants in WDFY4 is also reported in RA.29 These findings suggest that these 
genetic factors may be associated with ILD occurrence in not only MDA5+ DM patients but also those with RA-ILD. 
Recently, Oka et al reported anti-MDA5 antibodies levels were higher in RA patients with airway diseases and chronic lung 
diseases.30 Further investigations will be needed to clarify the relationship between MDA5+ DM and CCP or RA.

This study had some limitations. First, as a retrospective study, it lacked standardized clinical assessment, which 
possibly led to partial data loss and an incomplete reflection of the clinical features of anti-MDA5 and anti-CCP antibody 
double-positive dermatomyositis. Second, the pathogenesis of anti-CCP autoantibodies in MDA5+DM remains unclear. 
Besides, bias may be introduced in patient selection and data analysis due to the retrospective nature of this study. 
Additionally, the reliance on self-reported clinical features and potential variations in follow-up protocols can impact the 
robustness of the data. Further basic research and large-scale prospective observational studies are necessary to elucidate 
the specific mechanisms and clinical significance of these autoantibodies.

Conclusions
This study described the clinical features and prognosis of patients with and without anti-CCP antibodies in anti-MDA5- 
positive DM. The findings suggest that some patients with MDA5+/CCP+ DM present with arthritis as the initial 
symptom and have an increased risk of malignancy. For the majority of MDA5+/CCP+ DM/RA patients, RA symptoms 
precede DM onset. Therefore, it is important to be vigilant against the occurrence of rashes and non-UIP ILD in CCP- 
positive RA patients, as these could be signs that may indicate the development of MDA5+ DM. For MDA5+ DM 
patients with symmetric arthritis who are positive for anti-CCP antibodies, regular follow-ups for tumor screening are 
crucial. This approach is significant for guiding treatment and improving patient prognosis.
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