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ABSTRACT

Introduction: Interstitial lung disease (ILD) is a
common complication of dermatomyositis
(DM) and one of the main risk factors for poor
prognosis in DM patients. The aim of this study
was to reveal the clinical characteristics of DM
patients with ILD.
Methods: Clinical data from the Second Affili-
ated Hospital of Soochow University were used
to conduct a retrospective case–control study.
Univariate and multivariate logistic regression
analysis were performed to identify risk factors
for ILD in DM.
Results: A total of 78 DM patients were inclu-
ded in this study, including 38 DM patients
with ILD and 40 DM patients without ILD.
Compared with patients without ILD, patients
with ILD were older (59.6 vs. 51.2 years,
P = 0.004), and had higher rates of clinically
amyopathic DM (CADM) (45 vs. 20%,
P = 0.019), Gottron’s papules (76 vs. 53%,
P = 0.028), mechanic’s hands (13 vs. 0%,

P = 0.018), myocardial involvement (29 vs. 8%,
P = 0.014), and higher positive rates of anti-
SSA/Ro52 (74 vs. 20%, P\0.001) and anti-me-
lanoma differentiation-associated gene-5
(MDA5) (24 vs. 8%, P = 0.048) antibodies, while
albumin (ALB) (34.5 vs. 38.0 g/l, P = 0.006),
prognostic nutritional index (PNI) (40.3 vs.
44.7, P = 0.013), the rates of muscle weakness
(45 vs. 73%, P = 0.013) and heliotrope rash (50
vs. 80%, P = 0.005) were lower. In addition, the
five patients who died were all DM patients with
ILD (13 vs. 0%, P = 0.018). Multivariate logistic
regression showed that old age (odds ratio
[OR] = 1.119, 95% confidence interval
[CI] = 1.028–1.217, P = 0.009), Gottron’s
papules (OR = 8.302, 95% CI = 1.275–54.064,
P = 0.027) and anti-SSA/Ro52 (OR = 24.320,
95% CI = 4.102–144.204, P\ 0.001) were inde-
pendent risk factors for ILD in DM.
Conclusions: DM patients with ILD usually
present with older age, higher rates of CADM,
Gottron’s papules, mechanic’s hands, myocar-
dial involvement, higher positive rates of anti-
MDA5 and anti-SSA/Ro52 antibodies, lower
ALB, PNI, and lower rates of muscle weakness
and heliotrope rash. Old age, Gottron’s papules,
and anti-SSA/Ro52 were independent risk fac-
tors for ILD in DM.
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Key Summary Points

Why carry out this study?

Interstitial lung disease (ILD) is a common
complication of dermatomyositis (DM)
and one of the main risk factors for poor
prognosis in DM patients.

However, the clinical characteristics of
DM patients with ILD are not clear.

The aim of this study was to reveal the
clinical characteristics of DM patients
with ILD.

What was learned from the study?

DM patients with ILD usually present with
older age, higher rates of clinically
amyopathic DM, Gottron’s papules,
mechanic’s hands, myocardial
involvement, higher positive rates of anti-
MDA5 and anti-SSA/Ro52 antibodies,
lower albumin, prognostic nutritional
index (PNI), and lower rates of muscle
weakness and heliotrope rash.

Old age, Gottron’s papules, and anti-SSA/
Ro52 were independent risk factors for
ILD in DM.

Understanding the clinical characteristics
of DM patients with ILD is helpful for
clinicians to develop individualized
treatment plans for each patient.

INTRODUCTION

Dermatomyositis (DM) is a kind of idiopathic
inflammatory myopathy that is characterized
by characteristic skin lesions and clinical
heterogeneous systemic manifestations. DM
typically involves skin lesions such as helio-
trope rash and Gottron’s papules, while mus-
cular lesions are usually characterized by
symmetrical proximal extremities muscle
weakness [1]. Some patients have characteristic

skin involvement without significant muscle
lesions, which is called clinically amyopathic
DM (CADM) [2].

In addition to skin and muscle manifesta-
tions, DM can also involve other organs. Com-
mon extramuscular manifestations include
interstitial lung disease (ILD), myocardial
involvement, and malignancy. Among them,
ILD is a common complication of DM and one
of the main risk factors for a poor prognosis of
patients with DM [3]. Recent studies have found
that some of the DM patients with ILD can
develop into rapidly progressive ILD (RP-ILD).
These patients typically present with CADM
and are positive for anti-melanoma differentia-
tion-associated gene-5 (MDA5) antibodies, with
a mortality rate of nearly 50% at 6 months
[4, 5]. However, studies have shown that early
use of tofacitinib can effectively improve the
prognosis of DM patients with positive anti-
MDA5 antibody and ILD [5]. Therefore, early
diagnosis and treatment is the key to improving
the prognosis of DM patients with ILD.

Due to a lack of relevant clinical studies, the
clinical characteristics of DM patients with ILD
are not clear at present. Therefore, we collected
the clinical data of DM patients in our depart-
ment in recent years and conducted this single-
center case–control study. Through this study,
we hope that clinicians can better understand
the potential risk factors of DM patients with
ILD and improve their prognosis.

METHOD

Subjects

The study subjects were all in patients diag-
nosed with DM in the Rheumatology Depart-
ment of the Second Affiliated Hospital of
Soochow University from January 2010 to
November 2022. Since this study focused on the
clinical features of DM patients with ILD,
patients with a history of respiratory diseases
such as emphysema were excluded. All design
and reporting methods of the study were in
accordance with the STROBE statement for
observational studies [6]. This study was con-
ducted in accordance with the World Medical
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Association Declaration of Helsinki and was
approved by the Human Ethics Review Com-
mittee of the Second Affiliated Hospital of
Soochow University (JD-HG-2023-09). All
patients signed informed consent to participate
in the study.

Diagnostic Criteria

DM is diagnosed according to the 2017 ACR/
EULAR classification criteria [7]. The diagnosis
of CADM refers to the standard proposed by
Sontheimer [2], that is, the patient has skin
damage without muscle disease symptoms and
lasts for more than 6 months. ILD was diag-
nosed based on respiratory symptoms and high-
resolution computed tomography (HRCT) find-
ings of the chest [8]. RP-ILD was defined as ILD
with rapid progression within 3 months after
symptom onset, and slowly progressive ILD was
defined as ILD with asymptomatic or slow pro-
gression for more than 3 months [9].

Data Collection

In this study, relevant clinical data were col-
lected by retrospectively reviewing the medical
records of patients who were hospitalized for
the first time, and the prognosis was understood
through follow-up.

The clinical characteristics recorded mainly
include age, gender, course of disease, rash,
arthritis, cutaneous ulceration, malignancy,
treatment, prognosis, and other basic informa-
tion. In addition, this study also focused on the
autoantibodies of patients, including antinu-
clear antibodies (ANAs) and myositis-specific
autoantibodies. ANAs were detected by the ANA
kit according to the manufacturer’s instructions
(Euroimmun, Germany), and myositis-specific
autoantibodies were detected by a third-party
testing company (EUROIMMUN Medical Labo-
ratory Diagnostics Stock Company, China)
using immunoblotting.

The serological indexes of patients were also
included in the analysis, including alanine
aminotransferase (ALT), aspartate aminotrans-
ferase (AST), lactate dehydrogenase (LDH), a-
hydroxybutyrate dehydrogenase (a-HBDH),

creatine kinase (CK), erythrocyte sedimentation
rate (ESR), C-reactive protein (CRP), serum fer-
ritin, albumin (ALB), neutrophil (NEUT) count,
lymphocyte (LYM) count, and platelet (PLT)
count.

In addition, we also calculated CRP-to-ALB
ratio (CAR), NEUT-to-LYM ratio (NLR), PLT-to-
LYM ratio (PLR), prognostic nutritional index
(PNI) (PNI = ALB ? 5 9 LYM), and systemic
immune-inflammation index (SII) (SII = PLT 9

NEUT/LYM).

Statistical Analysis

Demographic and disease characteristics were
assessed using standard descriptive statistics.
Continuous variables are expressed as
mean ± standard deviation (SD), while cate-
gorical variables are expressed as quantity and
percentage. For continuous variables, the two-
tailed Student’s t test or Mann–Whitney U test
was used for analysis. For categorical variables,
the v2 or Fisher’s exact test was used for analysis.
Univariate and multivariate logistic regression
analyses were performed to identify risk factors
for ILD in DM. P values\ 0.05 were considered
statistically significant. All statistics were carried
out using SPSS 24 software.

RESULTS

Clinical Characteristics of All Patients

A total of 78 patients with DM were included in
this study, including 38 (49%) DM patients with
ILD, and the remaining 40 (51%) DM patients
without ILD. The clinical characteristics of all
patients are shown in Table 1. The average age
of patients with DM was 55.9 years old. There
were 29 (37%) male patients, with an average
course of 25.1 months. Among them, 25 (32%)
patients were diagnosed with CADM, five (6%)
developed RP-ILD, 22 (28%) received previous
treatment, and 46 (59%) had muscle weakness.
Gottron’s papules (64%) and heliotrope rash
(65%) were the most common skin lesions, and
four (5%) patients were complicated with
malignancy. Most patients (94%) received
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Table 1 Clinical characteristics of all patients with DM

Clinical characteristics All patients
(n = 78)

DM patients with
ILD
(n = 38)

DM patients without
ILD
(n = 40)

P value

Age (years) 55.9 ± 12.2 59.6 ± 8.6 51.2 ± 13.9 0.004

Male 29 (37%) 14 (37%) 15 (38%) 0.952

Course of disease (months) 25.1 ± 50.3 26.3 ± 39.4 24.0 ± 59.3 0.836

CADM 25 (32%) 17 (45%) 8 (20%) 0.019

RP-ILD 5 (6%) 5 (13%) 0 0.018

Previous treatment 22 (28%) 12 (32%) 10 (25%) 0.519

Muscle weakness 46 (59%) 17 (45%) 29 (73%) 0.013

Gottron’s papules 50 (64%) 29 (76%) 21 (53%) 0.028

Heliotrope rash 51 (65%) 19 (50%) 32 (80%) 0.005

V-sign erythema 25 (32%) 10 (26%) 15 (38%) 0.290

Shawl sign 14 (18%) 6 (16%) 8 (20%) 0.628

Skin erythema 17 (22%) 7 (18%) 10 (25%) 0.482

Raynaud’s phenomenon 1 (1%) 1 (3%) 0 0.487

Periungual erythema 9 (12%) 5 (13%) 4 (10%) 0.734

Arthritis 24 (31%) 11 (29%) 13 (33%) 0.734

Mechanic’s hands 5 (6%) 5 (13%) 0 0.018

Cutaneous ulceration 5 (6%) 3 (8%) 2 (5%) 0.671

Malignancy 4 (5%) 0 4 (10%) 0.116

Myocardial involvement 14 (18%) 11 (29%) 3 (8%) 0.014

Glucocorticoids 73 (94%) 37(97%) 36 (90%) 0.359

Low-dose glucocorticoids (\ 30 mg/day) 20 (26%) 9 (24%) 11 (28%) 0.700

Medium-dose glucocorticoids (30-

80 mg/day)

51 (65%) 27 (71%) 24 (60%) 0.305

High-dose glucocorticoids ([ 80 mg/day) 1 (1%) 1 (3%) 0 0.487

Immunosuppressants 53 (68%) 29 (76%) 24 (60%) 0.123

Dead 5 (6%) 5 (13%) 0 0.018

Data are reported as mean ± SD or population (%)
CADM clinically amyopathic dermatomyositis, DM dermatomyositis, ILD interstitial lung disease, RP-ILD rapidly pro-
gressive interstitial lung disease, SD standard deviation
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glucocorticoid treatment, including 20, 51 and
one patients with low, medium, and high doses,
respectively. Fifty-three (68%) were treated with
immunosuppressants, including methotrexate,
mycophenolate mofetil (MMF), tacrolimus,
leflunomide, cyclosporine, azathioprine, etc. A
total of five (6%) patients died.

Comparison of Clinical Characteristics
Between DM with ILD and DM Without
ILD

The comparison of clinical characteristics
between the two groups is shown in Table 1.
Compared with DM patients without ILD, DM
patients with ILD were older (59.6 vs.
51.2 years, P = 0.004), and had higher rates of
CADM (45 vs. 20%, P = 0.019), Gottron’s
papules (76 vs. 53%, P = 0.028), mechanic’s
hands (13 vs. 0%, P = 0.018) and myocardial
involvement (29 vs. 8%, P = 0.014). However,
the rates of muscle weakness (45 vs. 73%,
P = 0.013) and heliotrope rash (50 vs. 80%,
P = 0.005) was lower in DM patients with ILD.
All five patients who died were DM patients
with ILD (13 vs. 0%, P = 0.018). The male ratio
(37 vs. 38%, P = 0.952), course of disease (26.3
vs. 24.0 months, P = 0.836) and previous treat-
ment ratio (32 vs. 25%, P = 0.519) were similar
between the two groups. Although there was no
statistical difference, DM patients with ILD had
a lower prevalence of malignancy (0 vs. 10%,
P = 0.116), which may be related to the small
sample size. In terms of clinical symptoms such
as V-sign erythema, shawl sign, skin erythema,
Raynaud’s phenomenon, periungual erythema,
arthritis and cutaneous ulceration, the rates of
the two groups were similar. In terms of treat-
ment, the use rates of glucocorticoids (97 vs.
90%, P = 0.359) and immunosuppressants (76
vs. 60%, P = 0.123) in patients with ILD were
higher than those in patients without ILD, but
there was no significant difference.

Comparison of Serum Antibodies Between
DM with ILD and DM Without ILD

The comparison of serum antibodies between
the two groups is shown in Table 2. ANA was

the most common antibody in both groups,
with a positive rate of 68 and 50%, respectively
(P = 0.098). Compared with patients without
ILD, patients with ILD had higher positive rates
of anti-SSA/Ro52 (74 vs. 20%, P\ 0.001) and
anti-MDA5 antibodies (24 vs. 8%, P = 0.048).
There was no significant difference between the

Table 2 Comparison of serum antibodies between DM
with ILD and DM without ILD

Antibodies DM
patients
with ILD
(n = 38)

DM patients
without ILD
(n = 40)

P value

ANA 26 (68%) 20 (50%) 0.098

Anti-SSA/

Ro52

28 (74%) 8 (20%) \ 0.001

Anti-SSA/

Ro60

10 (26%) 6 (15%) 0.216

Anti-MDA5 9 (24%) 3 (8%) 0.048

Anticentromere 1 (3%) 1(3%) 1.000

Anti-U1RNP 2 (5%) 3 (8%) 1.000

RF 3 (8%) 2 (5%) 0.671

Anti-Jo-1 8 (21%) 4 (10%) 0.176

Anti-Mi-2 2 (5%) 2 (5%) 1.000

Anti-EJ 4 (11%) 0 0.052

Anti-PL-7 2 (5%) 3 (8%) 1.000

Anti-PL-12 2 (5%) 0 0.234

Anti-OJ 1 (3%) 1 (3%) 1.000

Anti-SAE1 0 1 (3%) 1.000

Anti-TIF1 2 (5%) 1 (3%) 0.610

Anti-Ku 1 (3%) 1 (3%) 1.000

Anti-PM-Scl75 2 (5%) 2 (5%) 1.000

Anti-HMGCR 1 (3%) 0 0.487

Anti-ds-DNA 1 (3%) 0 0.487

Anti-SSB 1 (3%) 2 (5%) 1.000

Data are reported as population (%)
ANA antinuclear antibody, DM dermatomyositis, ILD
interstitial lung disease, RF rheumatoid factor
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two groups in anti-SSA/Ro60, anticentromere,
anti-U1RNP, and other antibodies. However, we
still observed that patients with ILD had higher
positive rates of anti-SSA/Ro60 (26 vs. 15%,
P = 0.216), anti-Jo-1 (21 vs. 10%, P = 0.176) and
anti-EJ antibodies (11 vs. 0%, P = 0.052).

Comparison of Serological Indexes
Between DM with ILD and DM Without
ILD

The comparison of serological indexes between
the two groups is shown in Table 3. ALB (34.5

vs. 38.0 g/l, P = 0.006) and PNI (40.3 vs. 44.7,
P = 0.013) in patients with ILD were signifi-
cantly lower than those without ILD. Patients
with ILD had higher LDH (433.5 vs. 309.9 U/l,
P = 0.064), a-HBDH (274.7 vs. 231.6 U/l,
P = 0.183), ESR (54.7 vs. 30.3 mm/h, P = 0.223),
serum ferritin (707.7 vs. 560.9 lg/l, P = 0.309)
and NEUT (6.6 9 109/l vs. 5.6 9 109/l,
P = 0.389), but lower ALT (51.1 vs. 65.1 U/l,
P = 0.346), AST (61.2 vs. 79.9 U/l, P = 0.464),
CK (542.7 vs. 634.7 U/l, P = 0.728), CRP (16.6
vs. 20.8 mg/l, P = 0.533), LYM (1.2 9 109/l vs.
1.3 9 109/l, P = 0.302) and PLT (231.4 9 109/l

Table 3 Comparison of serological indexes between DM with ILD and DM without ILD

Serological indexes DM patients with ILD (n = 38) DM patients without ILD (n = 40) P value

ALT (U/l) 51.1 ± 54.2 65.1 ± 74.1 0.346

AST (U/l) 61.2 ± 79.7 75.9 ± 95.6 0.464

LDH (U/l) 433.5 ± 378.3 309.9 ± 170.1 0.064

a-HBDH (U/l) 274.7 ± 140.3 231.6 ± 142.4 0.183

CK (U/l) 542.7 ± 1033.6 634.7 ± 1269.8 0.728

ESR (mm/h) 54.7 ± 122.3 30.3 ± 27.4 0.223

CRP (mg/l) 16.6 ± 22.0 20.8 ± 36.1 0.533

Serum ferritin (lg/l) 707.7 ± 636.7 560.9 ± 627.9 0.309

ALB (g/l) 34.5 ± 6.1 38.0 ± 5.1 0.006

NEUT (109/l) 6.6 ± 4.0 5.6 ± 5.6 0.389

LYM (109/l) 1.2 ± 0.6 1.3 ± 0.7 0.302

PLT (109/l) 231.4 ± 90.2 233.3 ± 92.9 0.926

CAR 530.0 ± 742.4 617.9 ± 1187.6 0.698

NLR 7.8 ± 10.6 6.2 ± 10.0 0.481

PLR 245.5 ± 159.6 237.3 ± 211.8 0.848

PNI 40.3 ± 7.9 44.7 ± 7.1 0.013

SII (109/l) 1775.7 ± 2179.4 1994.8 ± 5214.7 0.811

Data are reported as mean ± SD
a-HBDH a-hydroxybutyrate dehydrogenase, ALB albumin, ALT alanine aminotransferase, AST aspartate aminotransferase,
CADM clinically amyopathic dermatomyositis, CAR CRP-to-ALB ratio, CK creatine kinase, CRP C-reactive protein, DM
dermatomyositis, ESR erythrocyte sedimentation rate, ILD interstitial lung disease, LDH lactate dehydrogenase, LYM
lymphocyte count, NEUT neutrophil count, NLR NEUT-to-LYM ratio, PLR PLT-to-LYM ratio, PLT platelet count, PNI
prognostic nutritional index, RP-ILD rapidly progressive interstitial lung disease, SD standard deviation, SII systemic
immune-inflammation index
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vs. 233.3 9 109/l, P = 0.926). However, the
results were not statistically different. In addi-
tion, there were no significant differences in
CAR, NLR, PLR, and SII between the two groups.

Risk Factors for ILD in DM

We conducted univariate and multivariate
logistic regression analysis to identify risk fac-
tors for ILD in DM (Table 4). Multivariate
logistic regression showed that old age (odds
ratio [OR] = 1.119, 95% confidence interval
[CI] = 1.028–1.217, P = 0.009), Gottron’s
papules (OR = 8.302, 95% CI = 1.275–54.064,
P = 0.027) and anti-SSA/Ro52 (OR = 24.320,
95% CI = 4.102–144.204, P\ 0.001) were inde-
pendent risk factors for ILD in DM.

Clinical Characteristics and Serological
Antibody Analysis of CADM

In order to further explore the characteristics of
CADM, clinical characteristics and serological
antibodies of CADM and classical DM were
compared and summarized in Table 5. In terms
of clinical characteristics, compared with clas-
sical DM patients, the use rate of low-dose glu-
cocorticoids (48 vs. 15%, P = 0.002) in patients
with CADM was higher, while the use rate of
medium-dose glucocorticoids (44 vs. 76%,
P = 0.006) was lower. Interestingly, patients
with CADM had lower rates of ILD (32 vs. 60%,
P = 0.019), but higher rates of RP-ILD (16 vs.
2%, P = 0.034) compared to those with classical
DM. In terms of serum antibodies, patients with
CADM had a higher positive rate of anti-MDA5

Table 4 Risk factors for ILD in DM by logistic models

Variables Univariate analysis Multivariate analysis

B OR (95% CI) P B OR (95% CI) P

Age 0.059 1.061 (1.016, 1.108) 0.008 0.112 1.119 (1.028, 1.217) 0.009

CADM 1.175 3.238 (1.186, 8.842) 0.022 2.051 7.775 (0.389, 155.567) 0.180

Muscle weakness - 1.181 0.307 (0.120, 0.789) 0.014 - 0.457 0.633 (0.029, 13.819) 0.771

Gottron’s papules 1.070 2.915 (1.103, 7.704) 0.031 2.117 8.302 (1.275, 54.064) 0.027

Heliotrope rash - 1.386 0.250 (0.092, 0.681) 0.007 - 0.911 0.402 (0.055, 2.929) 0.368

Mechanic’s hands 21.395 1958151353 (0, ?) 0.999

Malignancy – 21.257 5.8643E-10 (0, ?) 0.999

Myocardial involvement 1.614 5.025 (1.277, 19.766) 0.021 0.103 1.108 (0.084, 14.662) 0.938

ANA 0.773 2.167 (0.861, 5.453) 0.101

Anti-SSA/Ro52 2.416 11.200 (3.884, 32.296) \ 0.001 3.191 24.320 (4.102, 144.204) \ 0.001

Anti-MDA5 1.342 3.828 (0.949, 15.431) 0.059 1.332 3.790 (0.387, 37.116) 0.252

Anti-Jo-1 0.875 2.400 (0.658, 8.757) 0.185

Anti-EJ 21.365 1900558664.000 (0, ?) 0.999

LDH 0.002 1.002 (1.000, 1.005) 0.091 0.001 1.001 (0.995, 1.008) 0.674

ALB – 0.114 0.893 (0.819, 0.972) 0.009 – 0.274 0.760 (0.542, 1.066) 0.112

PNI – 0.078 0.925 (0.867, 0.986) 0.017 0.135 1.145 (0.894, 1.466) 0.283

ALB albumin, ANA antinuclear antibody, CADM clinically amyopathic dermatomyositis, CI confidence interval, LDH
lactate dehydrogenase, OR odds ratio, PNI prognostic nutritional index
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Table 5 Clinical characteristics and serum antibodies of CADM

Clinical characteristics and antibodies CADM
(n = 25)

Classical DM
(n = 53)

P value

Age (years) 56.8 ± 11.8 55.0 ± 12.5 0.551

Male 8 (32%) 21 (39.6%) 0.516

Course of disease (months) 11.3 ± 25.7 31.7 ± 57.5 0.033

ILD 8 (32%) 32 (60%) 0.019

RP-ILD 4 (16%) 1 (2%) 0.034

Muscle weakness 0 46 (87%) \ 0.001

Previous treatment 4 (16%) 18 (34%) 0.100

Gottron’s papules 17 (68%) 17 (62%) 0.622

Heliotrope rash 15 (60%) 36 (68%) 0.492

V-sign erythema 7 (28%) 18 (34%) 0.598

Shawl sign 3 (12%) 11 (21%) 0.529

Skin erythema 5 (20%) 12 (23%) 0.792

Raynaud’s phenomenon 1 (4%) 0 0.321

Periungual erythema 4 (16%) 5 (9%) 0.457

Arthritis 8 (32%) 16 (30%) 0.872

Mechanic’s hands 1 (4%) 4 (8%) 1.000

Cutaneous ulceration 3 (12%) 2 (4%) 0.320

Malignancy 1 (4%) 3 (6%) 1.000

Myocardial involvement 5 (20%) 9 (17%) 0.759

Glucocorticoids 23 (92%) 50 (94%) 0.653

Low-dose glucocorticoids (\ 30 mg/day) 12 (48%) 8 (15%) 0.002

Medium-dose glucocorticoids (30-80 mg/day) 11 (44%) 40 (76%) 0.006

High-dose glucocorticoids ([ 80 mg/day) 0 1 (2%) 1.000

Immunosuppressants 16 (64%) 37 (70%) 0.608

Dead 4 (16%) 1 (2%) 0.034

ANA 14 (56%) 32 (60%) 0.714

Anti-SSA/Ro52 11 (44%) 25 (47%) 0.793

Anti-SSA/Ro60 5 (20%) 11 (21%) 0.939

Anti-MDA5 9 (36%) 3 (6%) 0.001

Anticentromere 1 (4%) 1 (2%) 0.541

Anti-U1RNP 1 (4%) 4 (8%) 1.000

RF 2 (8%) 3 (6%) 0.653
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antibody than patients with classical DM (36 vs.
6%, P = 0.001).

Clinical Characteristics of Dead Patients

In order to explore the clinical characteristics of
the dead patients, we further summarized the
data of the five dead patients. All the five dead
patients were complicated with ILD, with an
average age of 62 years. In terms of autoanti-
bodies, four patients were positive for anti-
MDA5 antibody, while all five patients were
positive for anti-SSA/Ro52 antibody. In the
aspect of serological indexes, the increase of
serum ferritin was the most significant feature.
Four patients had serum ferritin[2000 ng/ml,
while the remaining one had serum ferritin of
752 ng/ml. In addition, we found that four
patients were positive for Epstein–Barr virus.

DISCUSSION

In this single-center case–control study, we
collected clinical data from 78 patients with DM
in our department. We compared the DM
patients with ILD with those without ILD to
find the similarities and differences in clinical
characteristics between the two groups.

Our study showed that the mean age of the
overall patients with DM was 55.9 years. Among
them, male patients accounted for 37%, while
patients with CADM accounted for 32%. These
data are similar to those reported by Bendewald
et al. [10]. Gottron’s papules and heliotrope
rash were the most common skin lesions,
affecting 64% and 65% of patients, respectively.
In the comparison of the two groups of patients,
we found that DM patients with ILD were older,
with higher rates of Gottron’s papules,
mechanic’s hands, CADM, myocardial involve-
ment and death, and lower rates of muscle

Table 5 continued

Clinical characteristics and antibodies
CADM(n = 25) Classical DM(n = 53) P value

Anti-Jo-1 4 (16%) 8 (15%) 1.000

Anti-Mi-2 0 4 (8%) 0.300

Anti-EJ 1 (4%) 3 (6%) 1.000

Anti-PL-7 2 (8%) 3 (6%) 0.653

Anti-PL-12 2 (8%) 0 0.100

Anti-OJ 1 (4%) 1 (2%) 0.541

Anti-SAE1 0 1 (2%) 1.000

Anti-TIF1 0 3 (6%) 0.547

Anti-Ku 0 2 (4%) 1.000

Anti-PM-Scl75 1 (4%) 3 (6%) 1.000

Anti-HMGCR 1 (4%) 0 0.321

Anti-ds-DNA 0 1 (2%) 1.000

Anti-SSB 0 3 (6%) 0.547

Data are reported as mean ± SD or population (%)
ANA antinuclear antibody, CADM clinically amyopathic dermatomyositis, DM dermatomyositis, ILD interstitial lung
disease, RF rheumatoid factor, RP-ILD rapidly progressive interstitial lung disease, SD standard deviation
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weakness and heliotrope rash. These character-
istics may indicate potential risk factors for such
patients. Cao et al. found that DM patients with
ulcerative Gottron’s papules have an increased
risk of ILD [9], which is similar to our findings.

A large number of previous studies have
shown that DM is associated with a higher risk
of malignancy [11–17]. Population-based retro-
spective studies have shown that the prevalence
of DM with malignancy is about 20% [18–21].
Interestingly, DM patients associated with ILD
have a significantly reduced risk of malignancy
[22, 23]. In this study, we also observed that all
four patients with malignancy were DM
patients without ILD. However, the protective
mechanism of ILD against malignancy remains
unclear. Future research is expected to reveal its
mechanism.

According to the current evidence, systemic
glucocorticoids are still the basis for initial
treatment of dermatomyositis related muscle
diseases [24]. The initial dose of prednisone is
usually 0.5 mg/kg/day. For patients with severe
muscle involvement or progressive ILD,
500-1000 mg/day 9 3 days of methylpred-
nisolone pulse therapy can be considered
[25, 26]. In addition, antimalarial drugs, MMF,
methotrexate and other immunosuppressive
drugs can be considered according to the dif-
ferent conditions of patients [27], while
immunoglobulin can be used to treat refractory
DM after the failure of other drugs [28]. Nota-
bly, MMF is currently considered the preferred
first-line agent for DM with ILD [27]. In this
study, most patients used glucocorticoids and
immunosuppressants, which is consistent with
the current recommendation. In the compar-
ison between the two groups of patients, the
five patients who died were all DM patients with
ILD. This suggests that DM patients with ILD
may have more serious disease and need more
active immunosuppressive therapy.

In terms of autoantibodies, we found that
the positive rate of ANA was the highest in both
groups. In addition, the positive rates of anti-
SSA/Ro52 and anti-MDA5 antibodies increased
significantly in patients with ILD. Many studies
have shown that anti-MDA5 DM usually pre-
sent with CADM, which is significantly associ-
ated with ILD and RP-ILD [4, 29, 30]. In this

study, we also found that the positive rate of
anti-MDA5 antibody and the rate of CADM
were higher in DM patients with ILD, which was
consistent with previous study. Recently, Xu
et al. found that anti-SSA/Ro52 antibody is
prevalent in anti-MDA5 DM, and is associated
with poor prognosis [31], which is consistent
with our results. Therefore, CADM patients with
positive anti-SSA/Ro52 and anti-MDA5 anti-
bodies are associated with more aggressive
clinical manifestations [31].

In addition, we also found that DM patients
with ILD had higher positive rates of anti-SSA/
Ro60, anti-JO-1, and anti-EJ antibodies. Anti-
aminoacyl-transfer RNA synthetase (ARS) anti-
bodies includes anti-Jo-1, anti-PL7, anti-PL12,
anti-EJ, anti-OJ, anti-KS, anti-Zo, and anti-Ha/
YRS antibodies. Patients with positive antibod-
ies of these antibodies are called anti-synthase
antibody syndrome, which is a special pheno-
type of DM [32]. Patients with anti-synthetase
syndrome are usually associated with symptoms
such as fever, ILD, arthritis, Raynaud’s phe-
nomenon, Gottron’s papules, and mechanic’s
hands. In our study, the positive rates of anti-
JO-1 and anti-EJ antibodies were higher in
patients with ILD, which is consistent with the
clinical features of anti-synthetase syndrome.

In terms of serological indexes of the two
groups, we found that ALB and PNI were sig-
nificantly reduced in patients with ILD, which
may be related to the severity of the disease and
long-term malnutrition. In addition, we also
found that the increase of serum ferritin was a
valuable feature of patients with ILD, while the
two groups were similar in ALT, AST, LDH, a-
HBDH, CK, ESR, CRP, NEUT, LYM and PLT. In
recent years, elevated serum ferritin has been
considered as one of the risk factors for poor
prognosis in anti-MDA5 DM [33, 34]. High
levels of serum ferritin are associated with
macrophage activation syndrome, which is
commonly used to refer to a secondary
hemophagocytosis observed in rheumatic dis-
eases [35, 36]. The mechanism mainly includes
lack of regulation of T lymphocytes and exces-
sive cytokine (such as TNF-a, IL-b, IL-6, IL-18,
etc.), leading to the activation of macrophages
[11, 36]. However, the role of serum ferritin in
the pathogenesis of DM remains unclear.
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Recently, a study developed and validated a
scoring model called FLAIR to predict mortality
in CADM-ILD patients [37], in which serum
ferritin C 636 ng/ml was a risk factor. In our
study, four of the five patients who died with
ILD had serum ferritin[2000 ng/ml, and one
patient had serum ferritin of 752 ng/ml. This
further supports the importance of serum fer-
ritin in predicting poor outcomes. However,
serum ferritin lacks specificity in diagnosis.

Our multivariate logistic regression showed
that old age, Gottron’s papules and anti-SSA/
Ro52 were independent risk factors for ILD in
DM. This result was consistent with previous
studies [9, 31]. Some variables that may have
clinical significance, such as malignancy,
myocardial involvement, ALB, have no statisti-
cal significance in multivariate logistic regres-
sion. This may be related to the small sample
size.

We also focused on the data of five patients
who died and found that they had some com-
mon clinical features. All the five patients had
ILD and old age, with high positive rates of anti-
MDA5 and anti-SSA/Ro52 antibodies, and sig-
nificantly increased serum ferritin. This is basi-
cally consistent with previous studies [31, 37].
In addition, we also found that these five
patients had a high positive rate of Epstein–Barr
virus infection. Viruses may play a role in trig-
gering immune activation in DM [38]. However,
some scholars tried to isolate the specific virus
from DM muscle tissue without success [39].
Future research may further reveal the rela-
tionship between viruses and DM.

Those patients with DM specific skin lesions
but without myopathy are called CADM, which
is currently considered as a subtype of DM [2].
CADM is usually diagnosed after 6 months of
absence of myopathy [40]. In this study, we
found that the percentage of muscle weakness
in patients with CADM was significantly lower,
which was consistent with the characteristics of
the disease itself. In addition, we also found that
patients with CADM had a lower rate of previ-
ous treatment, a shorter course of disease, a
higher rate of RP-ILD, and a higher positive rate
of anti-MDA5 antibody. The characteristics of
low rate of previous treatment and short course
of disease suggest that patients with CADM are

more acute and severe than those with classical
DM. This verified that anti-MDA5 DM usually
presented with CADM and had a higher rate of
RP-ILD [4, 29]. These findings suggest that
clinicians should pay more attention to patients
with CADM.

There are some limitations to our study.
First, the total number of patients included in
this study is small. Secondly, the generality of
the results may be limited by the fact that this
was a single-center study conducted in our
hospital. Finally, some patients with ILD were
severely ill and unable to perform lung function
test, and most of our patients were not tested
for lung function due to their poor compliance
or physician omissions in ordering test. There-
fore, the results of lung function test are not
presented in our article. Despite these limita-
tions, our study still revealed some distinct
clinical features of DM patients with ILD, which
has important guiding significance in clinical
practice.

CONCLUSIONS

Our study shows that DM patients with ILD
have some distinct clinical characteristics com-
pared with those without ILD, such as older age,
higher rates of CADM, Gottron’s papules,
mechanic’s hands, myocardial involvement,
higher positive rates of anti-MDA5 and anti-SSA
/Ro52 antibodies, lower ALB, PNI, and lower
rates of muscle weakness and heliotrope rash.
Old age, Gottron’s papules, and anti-SSA/Ro52
were independent risk factors for ILD in DM.
When treating patients with DM, clinicians
should pay attention to these clinical charac-
teristics and formulate the best treatment plan
for each patient.

ACKNOWLEDGEMENTS

We thank the participants of the study.

Funding. This work and the journal’s Rapid
Service Fee were funded by Suzhou Medical
Health Science and Technology Innovation

Rheumatol Ther (2023) 10:635–648 645



Project (SKY2022146), Suzhou Health and Key
Talent Project (GSWS2019011) and Jiangsu
Provincial Health Key Research and Develop-
ment Project (ZD2022032).

Authorship. All named authors meet the
International Committee of Medical Journal
Editors (ICMJE) criteria for authorship for this
article, take responsibility for the integrity of
the work as a whole, and have given their
approval for this version to be published.

Author Contributions. Zhichun Liu and
Chenghua Weng contributed to the study con-
ception and design. Chenghua Weng, Zongnan
Ding, Yiqun Zhou, Qinyi Yang, Leixi Xue, Lei
Zhang, and Gang Wang contributed to the
material preparation and data collection.
Chenghua Weng and Zongnan Ding con-
tributed to the analysis. The first draft of the
manuscript was written by Chenghua Weng. All
authors read and approved the final
manuscript.

Disclosures. Chenghua Weng, Zongnan
Ding, Yiqun Zhou, Qinyi Yang, Leixi Xue, Lei
Zhang, Gang Wang and Zhichun Liu have
nothing to disclose.

Compliance with Ethics Guidelines. This
study was conducted in accordance with the
World Medical Association Declaration of Hel-
sinki and was approved by the Human Ethics
Review Committee of the Second Affiliated
Hospital of Soochow University (JD-HG-
2023–09). All patients signed informed consent
to participate in the study.

Data Availability. The datasets generated
during and/or analyzed during the current
study are available from the corresponding
author on reasonable request.

Open Access. This article is licensed under a
Creative Commons Attribution-NonCommer-
cial 4.0 International License, which permits
any non-commercial use, sharing, adaptation,
distribution and reproduction in any medium
or format, as long as you give appropriate credit
to the original author(s) and the source, provide

a link to the Creative Commons licence, and
indicate if changes were made. The images or
other third party material in this article are
included in the article’s Creative Commons
licence, unless indicated otherwise in a credit
line to the material. If material is not included
in the article’s Creative Commons licence and
your intended use is not permitted by statutory
regulation or exceeds the permitted use, you
will need to obtain permission directly from the
copyright holder. To view a copy of this licence,
visit http://creativecommons.org/licenses/by-
nc/4.0/.

REFERENCES

1. Findlay AR, Goyal NA, Mozaffar T. An overview of
polymyositis and dermatomyositis. Muscle Nerve.
2015;51(5):638–56.

2. Bailey EE, Fiorentino DF. Amyopathic dermato-
myositis: definitions, diagnosis, and management.
Curr Rheumatol Rep. 2014;16(12):465.

3. Ye S, Chen XX, Lu XY, et al. Adult clinically amy-
opathic dermatomyositis with rapid progressive
interstitial lung disease: a retrospective cohort
study. Clin Rheumatol. 2007;26(10):1647–54.

4. Kurtzman DJB, Vleugels RA. Anti-melanoma dif-
ferentiation-associated gene 5 (MDA5) dermato-
myositis: a concise review with an emphasis on
distinctive clinical features. J Am Acad Dermatol.
2018;78(4):776–85.

5. Chen Z, Wang X, Ye S. Tofacitinib in amyopathic
dermatomyositis-associated interstitial lung dis-
ease. N Engl J Med. 2019;381(3):291–3.

6. Vandenbroucke JP, von Elm E, Altman DG, et al.
Strengthening the reporting of observational stud-
ies in epidemiology (STROBE): explanation and
elaboration. PLoS Med. 2007;4(10): e297.

7. Lundberg IE, Tjärnlund A, Bottai M, et al. 2017
European League Against Rheumatism/American
College of Rheumatology classification criteria for
adult and juvenile idiopathic inflammatory myo-
pathies and their major subgroups. Ann Rheum Dis.
2017;76(12):1955–64.

8. Antoniou KM, Margaritopoulos GA, Tomassetti S,
et al. Interstitial lung disease. Eur Respir Rev.
2014;23(131):40–54.

646 Rheumatol Ther (2023) 10:635–648

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


9. Cao H, Xia Q, Pan M, et al. Gottron papules and
Gottron sign with ulceration: a distinctive cuta-
neous feature in a subset of patients with classic
dermatomyositis and clinically amyopathic der-
matomyositis. J Rheumatol. 2016;43(9):1735–42.

10. Bendewald MJ, Wetter DA, Li X, et al. Incidence of
dermatomyositis and clinically amyopathic der-
matomyositis: a population-based study in Olmsted
County. Minnesota Arch Dermatol. 2010;146(1):
26–30.

11. Kawaguchi Y, Terajima H, Harigai M, et al. Inter-
leukin-18 as a novel diagnostic marker and indica-
tor of disease severity in adult-onset Still’s disease.
Arthritis Rheum. 2001;44(7):1716–7.

12. Bonnetblanc JM, Bernard P, Fayol J. Dermato-
myositis and malignancy. A multicenter coopera-
tive study. Dermatologica. 1990;180(4):212–6.

13. Sigurgeirsson B, Lindelöf B, Edhag O, et al. Risk of
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