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Purpose: To determine the characteristics and prognoses of dermatomyositis (DM) by comparing the difference in initial symptoms.
Patients and Methods: A retrospective analysis was performed on the patients diagnosed with DM from 1 January 2019 to 1 
January 2021. Based on the firstly presented symptoms, patients were divided into five groups, namely rash group, muscle weakness 
group, arthritis group, respiratory symptom group and atypical symptom group. Clinical and laboratory data were recorded. All 
patients were followed up until 31 May 2021.
Results: In total 136 DM patients, rash (40%) was the most common initial symptom, followed by respiratory symptoms (22%), 
arthritis (20%), muscle weakness (10%) and atypical symptoms (8%). Rash group and atypical group had a higher positive rate of 
anti-TIF1γ antibodies than arthritis group and respiratory symptom group (P < 0.05). Respiratory symptom and arthritis groups had 
a higher positive rate of anti-Ro52 antibodies than rash and muscle weakness groups (P < 0.05). Respiratory group had a higher 
incidence of ILD than rash and atypical groups. The FVC and DLCO in respiratory group were significantly lower than rash group, 
arthritis group and atypical group (P < 0.05). The survival rate of rash group was significantly higher than muscle weakness group and 
arthritis group (P < 0.05).
Conclusion: DM patients with different initial manifestations had different myositis antibodies and prognoses.
Keywords: initial symptom, interstitial lung disease, ILD, rash, myositis specific antibody, MSA

Introduction
As the most common type of idiopathic inflammatory myositis (IIM), dermatomyositis (DM) is a systemic autoimmune 
disease characterized by skin lesions and muscle inflammation, and its incidence is approximately 1–6 per 100,000 
individuals.1 The pathogenesis of DM is multifaceted with the involvement of various factors including genetic, 
environmental, immunological and non-immunological. Therefore, DM patients have protean clinical manifestations 
and different prognoses.2,3

Rash was the most common initial symptom of DM.4 Pathognomonic cutaneous lesions include heliotrope sign, 
Gottron's papules and Gottron's sign. Other manifestations include “V” sign, “shawl” sign, “holster” sign, nail-fold changes, 
scalp involvement,1 clinically psoriasiform,5 mechanic hand, panniculitis and calcinosis. To date, the following DM-specific 
antibodies have been found: anti-melanoma differentiation-associated protein 5 (MDA5), anti-transcription intermediary 
factor 1-gamma (TIF1γ), anti-nuclear matrix protein 2 (NXP2), anti-small ubiquitin-like modifier activating enzyme (SAE), 
and anti-chromodomain-helicase-DNA-binding proteins (Mi-2) antibodies, etc. Ulcerative lesions and panniculitis are more 
common in MDA5 positive patients.6,7 Typical muscle involvements manifested as symmetric and proximal muscle 
weakness. However, classic cutaneous and muscle involvements do not always coexist. Clinical amyopathic dermatomyo-
sitis (CADM) and clinical dermatomyositis sine dermatitis (DMSD) are two special types of DM. About 20% of DM is 
CADM8 and 8% is DMSD.9 The incidence of malignancy is higher compared to healthy population. Interstitial lung disease 
(ILD) is the most common type of pulmonary involvement and the leading cause of mortality in DM patients. Because of 
protean manifestations, differential diagnosis is important in the first stage of the disease. Autoimmune diseases with 
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different initial symptoms may have different clinical features, for example, pulmonary complications were more progres-
sive and severe in non-sicca onset than sicca onset patients in Sjogren’s patients.10 DM patients with ILD as an initial 
manifestation had lower incidences of heliotrope rash, chest V area rash, shawl sign and joint involvement,11 but the 
characteristics and prognoses of other initial symptom subgroups are not completely clear. Prompt diagnosis is a critical for 
successful treatment and prevention of flares.12

Materials and Methods
Materials
Patients newly diagnosed as DM were collected from 1 January 2019 to 1 January 2021. Patients with different initial 
symptoms were divided into these five groups: rash group, muscle weakness group, arthritis group, respiratory symptom 
group and atypical symptom group. Atypical symptoms were defined as those that are not commonly manifested such as 
rash, muscle weakness, arthritis, and respiratory symptoms. Patients who presented with two or more symptoms at the 
time of onset were excluded in this study in order to more clearly analyze the impact of initial symptoms on patients. All 
patients were followed up until 31 May 2021. The research was conducted in accordance with the ethical standards of the 
Declaration of Helsinki and approved by ethics committee of the First Affiliated Hospital of ZhengZhou University, and 
obtained informed consent of participants.

Inclusion Criteria
(1) Over 18 years old.

(2) Patients who met Bohan and Peter “definite” or “probable” diagnostic criteria,13,14 and were first diagnosed 
with DM.

Bohan and Peter’s criteria:

1. Symmetrical weakness of the limb-girdle muscles and anterior neck flexors, progressing over weeks to months, 
with or without dysphagia or respiratory muscle involvement.

2. Muscle-biopsy evidence of necrosis Type I and II fibers, phagocytosis, regeneration with basophilia, large 
vesicular sarcolemmal nuclei and prominent nucleoli, atrophy in a perifascicular distribution, variation in fiber 
size, and an inflammatory exudate, often perivascular.

3. Elevation in serum of skeletal-muscle enzymes, particularly creatine phosphokinase and often aldolase, serum 
glutamate oxaloacetate and pyruvate transaminases, and lactate dehydrogenase.

4. The electromyographic triad of short, small, polyphasic motor units, fibrillations, positive sharp waves and 
insertional irritability, and bizarre, high-frequency repetitive discharges.

5. Consists of dermatologic features including a lilac discoloration of eyelids (heliotrope) with periorbital edema, 
a scaly, erythematous dermatitis over the dorsum of the hands (especially the metacarpophalangeal and proximal 
interphalangeal joints Gottron’s sign), and involvement of the knees, elbows and medial malleoli, as well as the 
face, neck, and upper torso.

Definite diagnostic criteria: the fifth plus any three items from the first to fourth.
Probable diagnostic criteria: the fifth plus any two items from the first to fourth.
(3) Complete basic information such as clinical features, laboratory examinations.

Exclusion Criteria
(1) Did not meet the above inclusion criteria.

(2) According to 2018 ENMC classification criteria,15 anti-synthetase syndrome (ASS) and immune-mediated 
necrotizing myopathy (IMNM) were excluded. Patient with anti-synthetase autoantibodies (anti-Jo1, anti-PL7, anti-EJ, 
anti-OJ, anti-KS, or anti-Zo autoantibodies) were considered to have anti-synthetase syndrome (ASS). Patients with anti- 
HMGCR or anti-SRP antibodies were considered have IMNM.
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(3) Other connective tissue diseases were excluded (rheumatoid arthritis, systemic lupus erythematosus, Sjogren’s 
syndrome, scleroderma).

(4) Excluded other serious diseases (cardiopulmonary failure, hepatic and renal dysfunction, serious cardiovascular, 
cerebrovascular diseases).

Data Collection
1. Clinical features: initial symptoms, muscle weakness, respiratory involvement (cough, dyspnea and cyanosis), 

digestive involvement (constipation, diarrhea and abdominal pain), cardiac involvement (pericarditis, myocarditis, 
arrhythmia), renal involvement (proteinuria, hematuria, tubular urine), arthritis, gender, age, delay in diagnosis, 
BMI, smoking, ILD and itch.

2. Laboratory data: creatine kinase, lactate dehydrogenase, total cholesterol, triglyceride, high-density lipoprotein, 
low-density lipoprotein, Krebs von den Lungen-6 (KL6), ferritin and CD4/8.

3. Pulmonary function tests: forced expiratory volume in 1s/forced vital capacity (FEV1/FVC), maximum mid- 
expiratory flow (MMEF75/25), forced vital capacity (FVC) and diffusion capacity of the lung for carbon (DLCO). 
The results of PFTs were shown as percentages of the predicted values of each parameter and corrected for age, 
gender, and height. DLCO ≥80% was defined as normal lung diffusion function. The percentage of FVC ≥80% of 
predicted values, and/or the percentage of FEV1 to the expected value ≥80%, and/or FEV1/FVC ≥92% were 
defined as normal lung function.

4. Myositis antibodies: anti-RO52, anti-Mi2, anti-MDA5 and anti-TIF1γ antibodies. Anti-RO52 antibodies and anti- 
Mi2 antibodies were determined by luminescent immunoassay. Anti-MDA5 antibodies and anti-TIF1γ antibodies 
were determined by enzyme-linked immunosorbent assay.

5. Follow-up: The survival conditions of all 136 patients were recorded from diagnosis to 31 May 2021 through 
querying outpatient and inpatient medical records and telephone return visit.

Statistical Analysis
SPSS (Version 25) and GraphPad Prism 9 were used for statistical analysis. Qualitative variables were presented as 
counts (n) and percentages (%) and chi-square tests or Fisher’s exact tests were used to establish statistical differences 
among subgroups. Normally distributed continuous variables were presented as mean ± standard deviation (SD), and 
non-normally distributed continuous variables presented as median (P25, P75). Kaplan–Meier survival curve was used 
for survival analysis among subgroups, and the survival rate was compared by Log rank test. P < 0.05 was considered 
statistically significant.

Results
A total of 136 cases of patients were collected according to inclusion and exclusion criteria. Tables 1–5 summarized the 
characteristics and study results of all 136 patients. Among them, 99 (73%) patients were female and 37 (27%) were 
male. Seventy-eight (57%) patients were diagnosed between the ages of 40 and 60. Seventy-two patients were recorded 
whether felt itch or not during the disease. Rash (n=55, 40%) was the most common first symptoms of DM, followed by 
respiratory symptom (n=30, 22%), arthritis (n=27, 20%), muscle weakness (n=13, 10%), and atypical symptom (n =11, 
8%). Atypical symptoms included fever (n=7), diarrhea (n=2), dysphagia (n=1) and oral ulcer (n=1).

General Features
The comparison of general features by clinical subgroups is shown in Table 1. The female-to-male ratio was about 2.7:1 
in total patients, and 43% (31/72) patients experienced itchy skin during the disease. There were no significant 
differences in gender, age, BMI, delay in diagnosis, smoking and itch (P > 0.05). The incidence of ILD in respiratory 
symptom group was the higher than rash group and atypical group (100% vs 60%, 100% vs 54.4%, P < 0.05). The 
number of people and timing of other systems involvement in different subgroups are described in Table 2.
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Table 1 General Features in Different Subgroups of DM

Factors Rash (n=55) Muscle 
Weakness 

(n=13)

Arthritis 
(n=27)

Respiratory 
(n=30)

Atypical (n=11) Test 
Statistic

P

Gender, female (%) 41 (74.5) 8 (61.5) 21 (77.8) 22 (73.3) 7 (63.6) 1.726 0.796

Age (years) 47 (39, 61) 48 (39, 56) 50 (39, 54) 53 (47, 57) 63 (46, 65) 5.679 0.224
Delay in diagnosis 

(months)

3.5 (2.0, 6.3) 5 (2.5, 9.5) 3 (2, 9) 3 (2, 5) 2 (1, 4) 4.158 0.385

BMI (kg/m2) 23.7 (21.8, 26.2) 23.0 (19.3, 25.9) 23.4 (20.8, 25.4) 25.5 (21.7, 26.6) 22.5 (21.7, 26.7) 2.975 0.562
Smoking (%) 5 (9.1) 1 (7.7) 1 (3.7) 2 (6.7) 2 (18.2) 2.522 0.637

ILD (%) 33 (60.0) 10 (76.9) 21 (77.8) 30 (100.0)a 6 (54.4)b 18.337 0.001
Itch (%)# 17 (17/31, 54.8) 3 (3/5, 60.0) 5 (5/13, 38.5) 5 (5/18, 27.8) 1 (1/5, 20.0) 5.096 0.273

Notes: #Seventy-two patients were recorded whether felt itch or not during the disease. Compared with the rash group, aP<0.05; Compared with the respiratory group, 
bP<0.05. Qualitative variables were presented as counts (n) and percentages (%) by chi-square test or Fisher’s exact test. Normally distributed continuous variables are 
presented as mean ± standard deviation (SD), and non-normally distributed continuous variables are presented as median (P25, P75). 
Abbreviations: BMI, body mass index; ILD, interstitial lung disease.

Table 2 Other Systems Involved in Different Subgroups of DM

Other Systems Involved Number of People Timing (After Initial 
Symptom, Months)

Rash group
(n = 55) Muscle weakness 40 1.4

Respiratory systemic involvement 29 3.8

Digestive systemic involvement 7 1.9

Arthritis 19 1.2
Cardiac involvement 32 2.2

Renal involvement 7 2.4

Muscle weakness group
(n = 13) Rash 13 1.5

Respiratory systemic involvement 9 1.4

Digestive systemic involvement 5 0.8
Arthritis 8 1.5

Cardiac involvement 6 4.9

Renal involvement 2 1.3
Arthritis group
(n=27) Rash 27 2.3

Muscle weakness 21 1.6
Respiratory systemic involvement 18 3.1

Digestive systemic involvement 0 /

Cardiac involvement 13 2.6
Renal involvement 1 0.5

Respiratory symptom group
(n=30) Rash 30 1.4

Muscle weakness 26 1.8

Digestive systemic involvement 3 0.8

Arthritis 13 1.4
Cardiac involvement 13 2.8

Renal involvement 2 2.5

Atypical symptom group
(n=11) Rash 11 2.0

Muscle weakness 9 1.3

(Continued)
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Serological Indicators
We examined the serological indicators in these five groups (Table 3). There were differences in the distribution of TG in 
the DM subgroups by Kruskal–Wallis tests (P = 0.029), but no statistic difference was found in pairwise comparison with 
Bonferroni’s multiple tests. The differences in other serological indicators among different subgroups had no statistical 
significance (P > 0.05).

Pulmonary Function Tests
Eighty patients were subjected to the PFTs in our study (Table 4). PFTs were performed at about 4 months after diagnosis, 
and there was no significant difference in the timing of PFTs among groups. FEV1/FVC in muscle weakness group was 
significantly higher than that in respiratory symptom group (88.2 (81.8, 93.9) vs 81.4 (80.1, 83.7), P < 0.05). MMEF75/25 in 
respiratory symptom group was significantly lower than that in muscle weakness group and arthritis group (45.3 (34.5, 54.0) 
vs 74.2 (57.2, 99.5), P < 0.05). FVC in respiratory symptom group was significantly lower than that in rash group, arthritis 
group and atypical group (67.2 ± 15.8 vs 82.9 ± 17.6, 67.2 ± 15.8 vs 78.4 ± 15.6, 67.2 ± 15.8 vs 86.8 ± 11.6, P < 0.05), and 
DLCO in respiratory symptom group was also significantly lower than that in rash group, arthritis group and atypical group 
(44.6 ± 12.3 vs 62.8 ± 16.8, 44.6 ± 12.3 vs 57.9 ± 13.0, 44.6 ± 12.3 vs 67.0 ± 15.5, P < 0.05).

Myositis Antibodies
The differences in myositis antibodies among subgroups included anti-TIF1γ and anti-RO52 antibodies (Table 5). The 
positive rate of anti-TIF1γ antibodies in rash group was significantly higher than that in arthritis group and respiratory 
symptom group (29.1% vs 0.0%, 29.1% vs 0.0%, P < 0.05). Atypical group had a higher positive rate of anti-TIF1γ 
antibodies than arthritis group and respiratory symptom group (27.3% vs 0.0%, 27.3% vs 0.0%, P < 0.05). The positive 
rate of anti-RO52 antibodies in respiratory symptom group was significantly higher than that in rash group and muscle 

Table 2 (Continued). 

Other Systems Involved Number of People Timing (After Initial 
Symptom, Months)

Respiratory systemic involvement 5 3.4

Digestive systemic involvement 3 1.2
Arthritis 6 1.3

Cardiac involvement 5 2.5

Renal involvement 1 1

Table 3 Serological Indicators in Different Subgroups of DM

Factors Rash (n=55) Muscle Weakness 
(n=13)

Arthritis (n=27) Respiratory (n=30) Atypical (n=11) Test 
Statistic

P

CK (U/L) 63 (42, 230) 94 (48, 168) 31 (23, 87) 68 (39, 119) 86 (27, 185) 8.838 0.065

LDH (U/L) 344 (261, 476) 370 (320, 457) 297 (254, 350) 369 (269, 460) 321 (268, 418) 6.236 0.182

TC (mmol/L) 4.1 (3.6, 5.1) 5.1 (4.1, 5.9) 4.0 (3.5, 5.0) 4.3 (3.9, 5.3) 3.7 (3.3, 4.5) 8.934 0.063

TG (mmol/L) 1.6 (1.1, 2.1) 2.5 (1.5, 5.4) 2.2 (1.5, 3.2) 1.7 (1.3, 2.3) 1.2 (1.0, 1.7) 10.776 0.029

HDL (mmol/L) 1.1 ±0.4 1.0 ±0.3 1.0 ±0.3 1.0 ±0.3 0.9 ±0.1 1.805 0.132

LDL (mmol/L) 2.6 ±0.9 2.9 ±0.7 2.5 ±1.0 2.9 ±1.0 2.4 ±0.5 1.164 0.330

KL-6 (U/mL) 653 (349, 1223) 919 (416, 1400) 899 (353, 1434) 885 (708, 1203) 685 (249, 1046) 4.288 0.368

Ferritin (ng/mL) 625.4 (192.3, 1073.0) 877.0 (93.1, 983.1) 503.0 (195.3, 680.0) 587.0 (253.2, 927.7) 789 (543, 789) 1.809 0.771

CD4/8 1.6 (1.2, 2.7) 1.2 (1.0, 3.2) 2.3 (1.7, 2.6) 1.4 (1.1, 1.9) 2.3 (1.3, 3.0) 6.334 0.176

Notes: Qualitative variables were presented as counts (n) and percentages (%) by chi-square test or Fisher’s exact test. Normally distributed continuous variables are 
presented as mean ± standard deviation (SD), and non-normally distributed continuous variables are presented as median (P25, P75). 
Abbreviations: CK, creatine kinase; LDH, lactate dehydrogenase; TC, total cholesterol; TG, triglyceride; HDL, high-density lipoprotein; LDL, low-density lipoprotein; KL-6, 
Krebs von den Lungen-6.
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weakness group (83.3% vs 49.1%, 83.3% vs 30.8%, P < 0.05). Arthritis group had a higher positive rate anti-RO52 
antibodies than that in rash group and muscle weakness group (85.2% vs 49.1%, 85.2% vs 30.8%, P < 0.05). There were 
no significant differences in other myositis antibodies (P > 0.05).

Survival Analysis
All patients were followed up in our study, and 20 patients died. Of the 20 deaths, 13 were due to infection, including 11 
pulmonary infections and 2 sepsis, 6 patients died of respiratory failure, and 1 patient died of cardiovascular disease. The 
longest follow-up time was 28 months, and the mean follow-up time was 14 months. Kaplan–Meier analysis was used to 
analyze survival curves among different subgroups (Figure 1). The survival rate of atypical symptom group was 100%. 

Table 4 PFTs in Different Subgroups of DM

Factors Rash Muscle Weakness Arthritis Respiratory Atypical Test Statistic P

FEV1/FVC 81.0 (77.5, 86.3) 88.2 (81.8, 93.9) 84.4 (79.1, 87.7) 81.4 (80.1, 83.7)a 82.6 (67.9, 85.4) 10.336 0.035
MMEF75/25 59.1 (46.5, 70.5) 74.2 (57.2, 99.5) 76.0 (48.5, 87.5) 45.3 (34.5, 54.0)a, b 65.6 (31.7, 113.6) 18.234 0.001

FVC 82.9 ±17.6 78.4 ± 15.6 85.7 ± 18.4 67.2 ± 15.8b, c 86.8 ± 11.6d 4.085 0.005

DLCO 62.8 ±16.8 53.7 ±15.2 57.9 ± 13.0 44.6 ± 12.3b, c 67.0 ± 15.5d 5.560 0.001
Timing 2.5 (2.0,6.0) 3.0 (1.0,10.0) 2.5 (2.0,10.3) 2.0 (1.0,5.0) 1.0 (1.0,7.0) 3.246 0.518

Notes: Compared with the muscle weakness group, aP<0.05; Compared with the arthritis group, bP<0.05; Compared with the rash group, cP<0.05; Compared with the 
respiratory group, dP<0.05. Normally distributed continuous variables are presented as mean ± standard deviation (SD), and non-normally distributed continuous variables 
are presented as median (P25, P75). 
Abbreviations: FEV1/FVC, forced expiratory volume in 1s/Forced vital capacity; MMEF75/25, maximum mid-expiratory flow; FVC, forced vital capacity; DLCO, diffusion 
capacity of the lung for carbon.

Table 5 Myositis Antibodies in Different Subgroups of DM

Antibodies Rash (n = 55) Muscle Weakness (n = 13) Arthritis (n = 27) Respiratory (n = 30) Atypical (n= 11) P

MDA5 24 (43.6) 7 (53.8) 20 (74.1) 17 (56.7) 4 (36.4) 0.208

TIF1γ 16 (29.1) 2 (15.4) 0 (0.0)a 0 (0.0)a 3 (27.3)c, d 0.000

Mi-2 4 (7.3) 1 (7.7) 0 (0.0) 1 (3.3) 1 (9.1) 0.646
RO52 27 (49.1) 4 (30.8) 23 (85.2)a, b 25 (83.3)a, b 6 (54.5) 0.000

Notes: Compared with the rash group, aP<0.05; Compared with the muscle weakness group, bP<0.05; Compared with the arthritis group, cP<0.05; Compared with the 
respiratory group, dP<0.05. Qualitative variables were presented as counts (n) and percentages (%) by chi-square test or Fisher’s exact test. 
Abbreviations: MDA5, anti-melanoma differentiation-associated protein 5; TIF1γ, anti-transcription intermediary factor 1-gamma; Mi-2, anti-chromodomain-helicase-DNA- 
binding proteins.

Figure 1 The survival curves of differences in subgroups (Kaplan–Meier analysis). There were significant differences among the five groups by Log rank test (P < 0.05). The 
survival rate of rash group was significantly higher than muscle weakness group and respiratory symptom group (P = 0.008, P = 0.031), and atypical symptom group had 
a higher survival rate than muscle weakness group (P = 0.047).
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There were significant differences in cumulative survival rate among the five groups by Log rank test (P < 0.05). The 
survival rate of rash group was significantly higher than muscle weakness group and respiratory group (P = 0.008, P = 
0.031), and atypical symptom group had a higher survival rate than muscle weakness group (P = 0.047).

Discussion
After dividing DM patients into rash group, muscle weakness group, arthritis group, respiratory symptom group and 
atypical symptom group, we demonstrate that DM patients with different initial symptoms have different characteristic 
features and prognoses.

General Features and Serological Indicators
In our study, no significant differences were found in demographics of different subgroups, indicating that age, gender, 
and BMI had no effect on the first manifestations of DM. Smoking has been reported to be associated with ILD, 
dysphagia, malignancy, and cardiac involvement in myositis patients.16 However, there was no significant difference in 
the positive rate of smoking among different subgroups. It may be due to the ethnic heterogeneity or the relatively small 
sample size of our study. The female-to-male ratio was about 2.7:1 for total patients, which is slightly higher than the 2:1 
ratio in a previous study.17 It may be due to the regional disparity. Skin itchy appeared in 43% (31/72) patients, which is 
lower compared to previous studies that showed 85–90% DM patients had pruritus.18,19 The ethnic and subjective 
differences of patients may be responsible for such discrepancy. Rash (n=55, 40%) was the most common initial 
symptoms of DM. DM rash was often associated with itching and photosensitivity. The itch degree corresponds to the 
CDASI (Cutaneous Disease and Activity Severity Index), which can be used to assess the disease activity of patients.18 

About 20% of the patients came to the hospital with arthritis as the first symptom. Arthritis in IIM is often characterized 
by symmetrical, non-aggressive polyarthritis, with the commonly afflicted joints as follows: the wrist, metacarpopha-
langeal joints, interphalangeal joints and shoulder,20 which, to some extent, similar to rheumatoid arthritis. Clinicians 
should take IIM into consideration when making a diagnosis of seronegative rheumatoid arthritis. About 22% patients 
showed respiratory symptom as the first symptom, and ILD was diagnosed after PFTs and high-resolution computed 
tomography (HRCT) of chest. Our results are consistent with a previous report that ILD occurred in about 20–30% of the 
patients before the diagnosis of myositis.21 Taking use of HRCT, the patterns of the myositis associated ILD are divided 
to the following types: usual interstitial pneumonia (UIP), nonspecific interstitial pneumonia (NSIP), organized pneu-
monia (OP), acute interstitial pneumonia (AIP), lymphocytic interstitial pneumonia (LIP).22,23 Myositis associated UIP 
had a better survival rate than idiopathic pulmonary fibrosis UIP.24 The incidence of ILD in respiratory symptom group 
was higher than rash group and atypical group. In this study, the difference of TG in subgroups was statistically 
significant by Kruskal–Wallis tests (P < 0.05), but no statistic difference in pairwise comparison with Bonferroni’s 
multiple tests probably because of the relatively small sample size.

Pulmonary Function Tests
In this retrospective study, only 80 of 136 patients were subjected to PFTs, while the remaining patients did not do it 
because of different reasons, for example, patients were too weak to finish such test. PFTs was conducted at the early 
stage of their disease, and there was no significant difference in the timing when performing PFTs among groups. 
Respiratory symptom group showed significantly lower levels of FVC and DLCO than those in rash group, arthritis 
group and atypical manifestations group. Restrictive ventilatory impairment is the typical characteristic of ILD, and the 
decrease of DLCO usually precedes alteration of lung volumes in PFTs. Of note, the weakness of respiratory muscles 
may cause abnormal PFTs. As such, both PFTs and chest HRCT are necessary to determine the cause of pulmonary 
involvements.

Myositis Antibodies
MSAs may help establish a diagnosis of myositis, and they are also associated with the clinical manifestations and 
prognosis.15,25 As only a small number of patients were tested for anti-NXP2 and anti-SAE in this retrospective study, 
these two antibodies were excluded from further analysis. We focused on MSAs such as anti-MDA5, anti-TIF1γ and anti-Mi2 
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antibodies. The positive rate of anti-TIF1γ antibodies in the rash group and atypical group was both significantly higher than 
arthritis group and respiratory symptom group. Previous researches also indicated that patients with positive anti-TIF1γ 
antibodies often present typical rash.26 All 27 patients in arthritis group had negative anti-TIF1γ and anti-Mi2 antibodies. Our 
data suggested the positive rate of anti-TIF1γ antibodies in arthritis group was significantly lower than rash group and atypical 
group, consistent with a previous study showing that patients with positive anti-TIF1γ antibodies had lower risk of arthritis.5 

Anti-RO52 antibodies is the most common MAAs, and its positive rate in respiratory symptom group and arthritis group was 
significantly higher than that in rash group and muscle weakness group. Anti-RO52 antibodies often co-exists with anti- 
MDA5 antibodies, and their occurrence correlates with a more severe clinical phenotype and poorer prognosis.27 The positive 
rate of MSAs in this study was 70%, consistent with a previous study showing over 50% of positive rate of MSAs.28 Among 
the 136 patients subjected to myositis antibodies test, 6 (4.4%) had more than one MSAs, which was higher than 0.2% in 
a previous study,29 and was inconsistent with the mutual exclusivity of MSA. The heterogeneity of myositis and the methods 
used to detect the antibodies may be responsible for such a disparity.

Survival Analysis
The Kaplan–Meier survival curve showed that the cumulative survival rates of patients in different initial symptoms 
varied. Muscle weakness group had a lower survival rate than rash group and atypical group, and the survival rate of rash 
group was higher than respiratory group. In different stages of myositis, non-immune and immune system mechanisms 
play a key role in muscle inflammation.3,30 The different initial symptoms in DM patients may also result from different 
pathological mechanisms.

Our single-center study has several limitations. First, in this retrospective study, incomplete data collection may cause 
the loss of important indicators of DM patients. Second, the sample size was relatively small. Third, the follow-up period 
was short. While our study paved a new way to investigate DM, more patients and longer follow-up time may help 
generate more data for accurate characterization of DM.

Conclusion
The most common initial symptom in DM patients was skin rash, followed by respiratory symptom, arthritis, muscle 
weakness, and atypical symptom. The positive rate of anti-TIF1γ antibodies in rash and atypical symptom groups was 
significantly higher than arthritis and respiratory symptom groups. Respiratory symptom and arthritis groups had 
a significantly higher positive rate of anti-RO52 antibodies than rash and muscle weakness groups. Both PFTs and 
chest HRCT should be conducted for early detection of DM-ILD. The survival rate of rash group was significantly higher 
than muscle weakness and respiratory groups, while atypical symptom group had a higher survival rate than muscle 
weakness group. However, more comprehensive studies with longer follow-up periods are warranted to solidify our 
findings.
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