
ORIGINAL ARTICLE

The spectrum and clinical significance of myositis-specific
autoantibodies in Chinese patients with idiopathic inflammatory
myopathies

Shanshan Li1 & Yongpeng Ge1
& Hanbo Yang1

& Tao Wang1
& Xiaoxiao Zheng1

& Qinglin Peng1
& Xin Lu1

&

Guochun Wang1

Received: 12 November 2018 /Revised: 24 January 2019 /Accepted: 5 March 2019 /Published online: 12 March 2019
# International League of Associations for Rheumatology (ILAR) 2019

Abstract
Objectives The aim of this study is to analyze the prevalence of myositis-specific autoantibodies (MSAs) and to elucidate their
associations with clinical features in Chinese patients with polymyositis (PM) and dermatomyositis (DM).
Methods Twelve subsets of MSAs including anti-Mi-2, anti-TIF1-γ, anti-MDA5, anti-NXP2, anti-SAE1, anti-SRP, anti-Jo-1,
anti-PL-7, anti-PL-12, anti-EJ, anti-OJ, and anti-HMGCR antibodies were tested. Four hundred and ninety-seven PM/DM
patients were enrolled. Clinical features and laboratory data were collected. The frequency of MSAs and the correlations with
clinical phenotypes were calculated by SPSS 21.0.
Results MSAs were present in 65.4% in PM/DM patients. Anti-TIF1-γ (14.3%), anti-MDA5 (12.5%), and anti-Jo-1 (10.1%)
were the three commonest MSAs. Anti-SAE1 (OR 14.877, 95% CI 1.427–155.074), anti-SRP (OR 4.339, 95% CI 1.529–
12.312) and anti-TIF1-γ (OR 2.790, 95% CI 1.578–4.935) were associated with dysphagia. In contrast, anti-MDA5 (OR
0.356, 95% CI 0.148–0.856) might decrease the frequency of this manifestation. Interstitial lung disease (ILD) was observed
more frequently in patients carrying anti-EJ (OR 14.202, 95% CI 1.696–118.902), anti-Jo-1 (OR 11.111, 95% CI 3.306–37.335),
and anti-MDA5 (OR 3.109, 95% CI 1.578–6.128). On the contrary, anti-Mi-2 (OR 0.180, 95% CI 0.055–0.589), anti-TIF1-γ
(OR 0.163, 95% CI 0.080–0.333), and anti-HMGCR (OR 0.058, 95% CI 0.007–0.451) were protective factors against devel-
oping ILD. Anti-TIF1-γ was an independent risk factor for cancer-associated myositis (OR 4.237, 95% CI 1.712–10.487).
Conclusions PM/DM patients had high frequencies of MSAs. Several MSAs were independent factors in determining unique
clinical phenotypes.
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Introduction

Idiopathic inflammatory myopathies (IIMs) are a group
of systemic autoimmune diseases characterized by sub-
acute or insidious proximal limb muscle weakness, ele-
vated serum muscle enzymes, myopathic features on
electromyography (EMG), and abnormal muscle

histology [1]. The existence of myositis-specific autoan-
tibodies (MSAs) in serum has received much attention
because it is a crucial feature that characterizes IIM
patients. MSAs are uniquely expressed in IIM patients
and often mutually exclusive. Thus, they are proposed
as a diagnostic component for IIM [2].

It is clinically useful to detect MSAs in IIM patients.
Previous literature indicated that MSAs correlated with dis-
tinct clinical phenotypes, treatment outcomes, and prognosis
[3, 4]. However, there are conflicting conclusions from previ-
ous studies as a result of differences in IIM subtypes and
sample sizes. In addition, Hall et al. and Labrador-Horrillo
et al. reported that the frequency of anti-MDA5 antibodies in
their Caucasian cohorts was lower than that of the Japanese
and Chinese cohorts, indicating that the occurrence of MSAs
could vary with different ethnicities [5–8].
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There are few studies that examine the prevalence ofMSAs
and the correlations between different MSAs and clinical phe-
notypes in Chinese IIM patients [9]. Therefore, in the present
study, we examined the MSA profiles in a large cohort of IIM
patients in China and analyzed their possible clinical associa-
tions, aiming to provide valuable data for clinical work with
Chinese IIM patients.

Materials and methods

Patients and sera

This retrospective study enrolled 497 patients with polymyosi-
tis (PM) and dermatomyositis (DM), including 30 juvenile pa-
tients, who were treated at the Department of Rheumatology,
China-Japan Friendship Hospital, China, from April 2002 to
December 2015. The patients with PM/DM fulfilled the criteria
defined by Bohan and Peter, and clinically amyopathic DM
(CADM) fulfilled the Sontheimer’s criteria [10, 11]. Serum
samples were obtained from all patients in their first visit to
our department. These sera were stored at − 80 °C before use.
The study was approved by the ethics committee of the China-
Japan Friendship Hospital (approval number: 2016-117).

Clinical data

Demographic and clinical features of the IIM patients were
available through a systemic record review. Clinical manifes-
tations included myalgia, limb muscle weakness, cutaneous
involvement, arthritis, dysphagia, interstitial lung disease
(ILD), heart involvement, cancer, and loss of body weight.
Cutaneous features of interest were heliotrope rash, V sign,
shawl sign, mechanic’s hands, Gottron’s sign, periungual ery-
thema, cutaneous ulcer, and calcinosis. ILD was diagnosed
based on chest computer tomographies, while heart involve-
ment was defined by abnormal electrocardiography or echo-
cardiogram. Cancer related to IIM was defined as 3 years
around the diagnosis.

Laboratory data consisted of serum transaminase (ALTand
AST), lactate dehydrogenase (LDH), creatine kinase (CK), α-
hydroxybutyrate dehydrogenase (HBDH), creatinine (CRE),
immunoglobulin (IgG, IgM, and IgA), complement (C3 and
C4), C-reactive protein (CRP), erythrocyte sedimentation rate
(ESR), and lymphocyte subsets.

Autoantibody detection

The assay of the 11 MSAs subsets (anti-Mi-2, anti-TIF1-γ,
anti-MDA5, anti-NXP2, anti-SAE1, anti-SRP, anti-Jo-1, anti-
PL-7, anti-PL-12, anti-EJ, and anti-OJ) was performed by
using EUROLINE autoimmune inflammatory myopathies
Ag (IgG) test ki t (order No: DL 1530-1601-4G,

EUROIMMUN, Germany) according to the manufacturer’s
protocol. The positive control was provided by the test kit
and the sample buffer was provided as a negative control.
EUROBlotOne (EUROIMMUN, Germany) was used to de-
tect the signal intensity, and the cutoff threshold was above 25.

The anti-HMGCR autoantibody was detected by using the
QUANTA Lite HMGCR assay (catalog number: 704760,
Inova Diagnostics, Inc., USA) according to the manufac-
turer’s protocol. The negative control was provided by the test
kit. The optical density of the samples was measured by using
iMark (Bio-Rad Laboratories, Inc., USA). The level above
20 U was positive.

Statistical analysis

Univariate analysis was used to characterize patients with and
without certain clinical subtypes by using the chi-squared test
(categorical data), t test (continuous data with normal distri-
bution), or the Mann-Whitney U test (continuous data with
non-normal distribution). Because these MSAs are often mu-
tually exclusive, separate models were required to analyze the
effect of each autoantibody on certain clinical subtypes. In
these models, associated factors that proved to be statistically
significant in univariate analysis together with one particular
MSA subtype were selected to establish predictors for multi-
variate analysis, and odds ratios (ORs) were obtained using
logistic regression. Data were expressed as means ± standard
deviation (SD) or medians with interquartile range (25% per-
centile–75% percentile) for continuous variables and as pro-
portions for categorical variables. A p value less than 0.05 was
generally considered significant. In certain condition, the
corrected p value was used. For a value of p less than 0.001
in analyzing, it was noted as p < 0.001. SPSS 21.0 was used
for all statistical analyses.

Results

Demographic, clinical, and laboratory features of IIM
patients

The study enrolled 497 IIM patients, consisting of 375 DM
and 122 PM patients. In order to clarify the effect of MSA in
IIM patients, we described the data according to whether the
patients had MSA or not. Their demographic, clinical, and
laboratory features were recorded in detail in Table 1.

MSA profiles in IIM patients

MSAs occurred in 325 IIM patients. Anti-TIF1-γ, anti-
MDA5, and anti-Jo-1 were the three commonest MSAs
in IIM patients. The distribution of the MSAs was
shown in Table 2.
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A significantly higher frequency of MSAs was observed in
the DM patients than that in the PM patients. Anti-TIF1-γ
with a frequency of 18.9% was the most frequently detected

MSA in DM patients, followed by anti-MDA5 and anti-Jo-1.
For PM patients, the frequency of anti-SRP was the highest
with a frequency of 16.4%, followed by anti-Jo-1 and anti-

Table 1 Clinical and laboratory
features of patients with MSAs
and patients without MSAs

IIM patients with MSAs
(n = 325)

IIM patients without MSAs
(n = 172)

p

Female gender (F/M) 224/101 100/72 0.016*a

Age onset (years) 47.23 ± 15.46 41.49 ± 16.31 0.000

Age (years) 49.37 ± 14.85 44.53 + 15.48 0.001

Disease duration (m) 9 (3.24) 12 (4.48) 0.006*

Treatment-naïve, n (%) 131(40.3%) 55(32.0%) 0.068

Clinical manifestations

Myalgia, n (%) 175 (53.8%) 92 (53.5%) 0.939

Muscle weakness, n (%) 253 (77.8%) 134 (77.9%) 0.988

Cutaneous manifestations, n (%) 252 (77.5%) 109 (63.4%) 0.001*

Heliotrope rash, n (%) 183 (56.3%) 83 (48.3%) 0.087

V sign, n (%) 152 (46.8%) 55 (32.0%) 0.001*

Shawl sign, n (%) 106 (32.6%) 47 (27.3%) 0.224

Mechanic’s hands, n (%) 87 (26.8%) 30 (17.4%) 0.020*

Gottron’s sign n (%) 145(44.6%) 59(34.3%) 0.026*

Periungual erythema, n (%) 16 (4.9%) 12 (7.0%) 0.345

Cutaneous ulcer, n (%) 24 (7.4%) 7 (4.1%) 0.146

Calcinosis, n (%) 10 (3.1%) 5 (2.9%) 0.916

Arthritis, n (%) 114(35.1%) 57 (33.1%) 0.665

Dysphagia, n (%) 112 (34.5%) 34 (19.8%) 0.001*

ILD n (%) 169 (52.0%) 79 (45.9%) 0.198

Cardiac manifestations, n (%) 134 (41.2%) 65 (37.8%) 0.457

Cancer, n (%) 28 (8.6%) 8 (4.7%) 0.105

Weight loss, n (%) 75 (23.1%) 35 (20.3%) 0.486

Laboratory features

ALT (IU/L) median (25%, 75%) 43 (24, 90) 38 (22, 86) 0.231

AST (IU/L) median (25%, 75%) 42 (24, 91) 32 (20, 59) 0.003*

LDH (IU/L) median (25%, 75%) 288 (213, 444) 238 (190, 344) 0.001*

CK (IU/L) median (25%, 75%) 217 (67, 1331) 146 (47, 716) 0.039*

HBDH (IU/L) median (25%, 75%) 206 (146, 324) 169 (132, 254) 0.001*

CRE (umol/L) mean ± SD 50.43 ± 14.92 50.14 ± 14.77 0.838

IgG (mg/dL) median (25%, 75%) 1220 (973, 1590) 1140 (858, 1550) 0.080

IgA (mg/dL) median (25%, 75%) 211(144, 293) 204 (142, 299) 0.791

IgM (mg/dL) median (25%, 75%) 116 (79, 169) 110 (75, 155) 0.385

C3 (mg/dL) mean ± SD 85.89 ± 21.32 89.21 ± 23.94 0.128

C4 (mg/dL) median (25%, 75%) 19.3 (15.8, 23.5) 19.1 (14.9, 23.9) 0.661

CRP (mg/dL) median (25%, 75%) 0.47 (0.21, 1.24) 0.36 (0.17, 0.82) 0.052

ESR (mm/h) median (25%, 75%) 16 (7, 38) 12 (7, 32) 0.078

Lymphocyte (cell/μL) median
(25%, 75%)

1200 (770, 1750) 1460 (1000, 2030) 0.003*

T (CD3+) (cell/μL) median (25%,
75%)

805 (502, 1259) 958 (642, 1417) 0.003*

T (CD3 + CD4+) (cell/μL) median
(25%, 75%)

494 (303, 790) 559 (338.5, 825) 0.074

T (CD3 + CD8+) (cell/μL) median
(25%, 75%)

272 (163, 443) 373 (221, 554) 0.000*

*p value was less than 0.05
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HMGCR. Interestingly, among the PM patients, one carried
anti-MDA5 and none carried anti-TIF1-γ.

In the 70 DM and 23 PM patients who carried anti-ARS,
anti-Jo-1 occurred most frequently (47.1% and 73.9%, respec-
tively), and anti-OJ was observed in neither subgroups. In
addition, 20 patients carried two kinds of MSAs in their sera.

The distribution of MSAs in IIM patients according
to age and gender

Because the co-existing MSAs might alter the analysis, 20
patients were removed from the analyses. In order to clarify
whether age affects the distribution of MSAs in IIM patients,
the 477 patients were divided into three subgroups according
to the age of onset (age < 18, between 18 and 65, and ≥ 65).
The frequencies differed among patients carrying anti-TIF1-γ,
anti-SAE1, anti-SRP, and anti-Jo-1, according to the chi-
squared test results. IIM patients between 18 and 65 were
more likely to have high frequencies of anti-SRP and anti-
Jo-1. On the other hand, elderly IIM patients (age ≥ 65)
seemed to carry higher frequencies of anti-TIF1-γ and anti-
SAE1. However, in the analysis between two groups, only the
older patients of the anti-TIF1-γ autoantibody showed a
higher percentage than the other two groups (p < 0.017).
(Supplement 1).

We also compared the prevalence of MSA subtypes be-
tween female and male patients, and no significant difference
was observed. Before the serum samples were obtained, 177
patients were untreated and 300 had been treated. These IIM
patients were divided into two subgroups. No significant dif-
ferences existed between them with respect to MSA subtypes.

Correlations between MSAs and clinical features
according to univariate analysis

Since certain MSA subtype correlated with distinct clinical
features, we focused on the association between MSAs and
cutaneous manifestations, muscle weakness, and four differ-
ent crucial extramuscular complications of IIMs (dysphagia,
ILD, cancer, and cardiac manifestations).

Patients with anti-TIF1-γ and anti-MDA5 seemed likely to
develop Gottron’s sign. In contrast, patients with Gottron’s
sign carried less frequency of anti-SRP and anti-HMGCR
(p < 0.05). As for cutaneous ulcers, a serious cutaneous man-
ifestation, anti-MDA5 occurred more frequently in IIM pa-
tients than in those without (p < 0.05). According to imaging
findings performed during the disease course, 15 patients de-
veloped calcinosis. The anti-NXP2 autoantibody was more
frequently found in patients with calcinosis than in those with-
out (33.3% vs 4.1%, p < 0.001). In addition, patients carrying
anti-Mi2 (DM), anti-TIF1-γ (DM), anti-MDA5 (DM), and
anti-Jo-1 (DM) also developed calcinosis, although the per-
centage was small. Of all the IIM patients, 370 experienced
definitive muscle weakness. Anti-NXP2 and anti-SRP were
shown to correlate with this feature. Patients carrying these
autoantibodies seemed more likely to develop muscle weak-
ness (Supplement 2).

As for heart involvement, 190 out of 477 patients exhibited
cardiac manifestations. Patients with anti-MDA5 seemed like-
ly to develop cardiac manifestations, and patients with anti-
Mi2 might reduce the occurrence of this phenomenon.

Dysphagia occurred in 139 out of 477 patients, and the
frequency of anti-TIF1-γ was the highest in this subgroup of
patients. Univariate analysis showed that anti-TIF1-γ, anti-

Table 2 Frequency of MSAs in
patients with DM and PM All (n = 497), n (%) DM (n = 375), n (%) PM (n = 122), n (%) p (DM vs PM)

MSA positivity 325 (65.4) 262 (69.9) 63 (51.6) 0.000*a

Anti-Mi2 31 (6.2) 27 (7.2) 4 (3.3) 0.120

Anti-TIF1-γ 71 (14.3) 71 (18.9) 0 (0) 0.000*

Anti-MDA5 62 (12.5) 61 (16.3) 1 (0.8) 0.000*

Anti-NXP2 26 (5.2) 22 (5.9) 4 (3.3) 0.265

Anti-SAE1 10 (2.0) 9 (2.4) 1 (0.8) 0.479

Anti-SRP 28 (5.6) 8 (2.1) 20(16.4) 0.000*

Anti-HMGCR 23 (4.6) 8 (2.1) 15 (12.3) 0.000*

Anti-ARS 93 (18.7) 70 (18.7) 23 (18.9) 0.964

Anti-Jo-1 50 (10.1) 33 (8.8) 17 (13.9) 0.101

Anti-PL-7 22 (4.4) 18 (4.8) 4 (3.3) 0.478

Anti-PL-12 9 (1.8) 8 (2.1) 1 (0.8) 0.579

Anti-EJ 13 (2.6) 12 (3.2) 1 (0.8) 0.269

Anti-OJ 0 0 0 NSb

*p value was less than 0.05

NS not stated
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NXP2, anti-SAE1, anti-SRP, and anti-HMGCR were associ-
ated with dysphagia in IIM patients, while patients with anti-
MDA5 might reduce the occurrence of this complication.

About half, or 49.9% (238/477), of IIM patients had ILD.
Nine MSA subsets were proved to be associated with ILD in
IIM patients, namely anti-Mi2, anti-TIF1-γ, anti-MDA5, anti-
NXP2, anti-HMGCR, anti-Jo-1, anti-PL7, anti-PL-12, and an-
ti-EJ, according to univariate analysis. Patients with ILDmore
frequently carried anti-MDA5, anti-Jo-1, anti-PL7, anti-PL-
12, and anti-EJ.

There were 34 patients, 33 DM and 1 PM patients, who had
cancer during their IIM disease course. The frequency of anti-
TIF1-γ antibody was significantly different between patients
with and without cancer (61.8% vs 10.4%, p < 0.001).
Additionally, patients carrying anti-NXP2 (DM), anti-SAE1
(DM), and anti-ARS (DM) also had cancer during their dis-
ease course (Table 3).

Correlations between MSAs and clinical features
according to logistic regression analysis

To demonstrate whether the MSAs were independent factors
of certain clinical subtypes, separate models were established
to include clinical and laboratory variables, which were
proved to be statistically significant in the univariate analyses.

Although some MSA subsets seemed to be related to
Gottron’s sign, cutaneous ulcers and calcinosis according to
univariate analysis, only anti-MDA5 (OR 3.831, 95% CI
1.887–7.778, p < 0.001) and anti-NXP2(OR 7.974, 95% CI
1.993–31.907, p = 0.003) were independent factors for

Gottron’s sign and calcinosis, respectively, according to logis-
tic regression analysis. As for muscle weakness, no MSA
subtype was proved to be an independent factor.

In the separate model for cardiac manifestations, no MSA
subtype was an independent factor via logistic regression.

As for dysphagia, logistic regression showed that anti-
NXP2 (OR 2.372, 95% CI 0.894–6.290, p = 0.083) and anti-
HMGCR (OR 1.598, 95% CI 0.498–5.125, p = 0.431) were
not independent factors of dysphagia, but anti-TIF1-γ, anti-
MDA5, anti-SAE1, and anti-SRP were still effective predic-
tors. Patients carrying anti-MDA5 might experience dyspha-
gia less frequently. The other three autoantibodies might in-
crease dysphagia tendencies during the IIM disease course.

Separate models were established to analyze whether the
nine MSA subtypes were independent factors of ILD. Anti-
MDA5, anti-Jo-1, and anti-EJ were independent risk factors
for ILD, while anti-Mi2, anti-TIF1-γ, and anti-HMGCR
seemed to be protective. Unlike in univariate analysis, logistic
regression analysis showed that anti-NXP2, anti-PL7, and
anti-PL-12 were not independent factors for ILD.

In the separate model, anti-TIF1-γ was identified as an
independent risk factor for cancer in IIM patients (OR 4.237,
95% CI 1.712–10.487, p = 0.002) (Table 4).

Discussion

Our study specifically focused on the spectrum of MSAs in
Chinese PM/DM patients, in which 12 subsets of MSAs were
investigated. MSA occurrence in the IIM patients was 65.4% in

Table 3 Frequency of MSAs in patients with and without certain clinical features

Cardiac manifestation Dysphagia ILD Cancer

With,
n = 190

Without,
n = 287

p With,
n = 139

Without,
n = 338

p With,
n = 238

Without,
n = 239

p With,
n = 34

Without,
n = 443

p

Anti-Mi2 4 18 0.034*a 5 17 0.498 4 18 0.002* 0 22 0.365

Anti-TIF1-γ 23 44 0.321 32 35 0.000* 18 49 0.000* 21 46 0.000*

Anti-MDA5 30 28 0.048* 8 50 0.006* 45 13 0.000* 0 58 0.048*

Anti-NXP2 12 12 0.296 13 11 0.006* 6 18 0.012* 1 23 0.864

Anti-SAE1 4 4 0.819 6 2 0.013* 4 4 1.000 1 7 1.000

Anti-SRP 6 16 0.218 13 9 0.002* 8 14 0.194 0 22 0.365

Anti-HMGCR 8 14 0.734 11 11 0.027* 1 21 0.000* 0 22 0.365

Anti-Jo-1 19 24 0.541 7 36 0.052 40 3 0.000* 2 41 0.726

Anti-PL-7 8 9 0.535 6 11 0.767 13 4 0.026* 0 17 0.494

Anti-PL-12 4 5 1.000 1 8 0.406 8 1 0.043* 1 8 1.000

Anti-EJ 7 6 0.295 3 10 0.858 12 1 0.002* 0 13 0.641

Anti-OJ 0 0 NS 0 0 NS 0 0 NS 0 0 NS

*p value was less than 0.05

NS not stated
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our study, which was different from previous studies [3, 12].
This may be related to the cohort size and different ethnicities.
Our finding indicates that IIM is an autoimmune disease with a
high prevalence of MSA. There were 20 patients who concur-
rently carried two MSA subsets even though the coexistence of
two MSA subsets in the same patient is rare [3, 4, 13].

The profile of MSAs in DM patients was significantly dif-
ferent profile from that in PM patients. In DM patients, anti-
TIF1-γ was the most frequent, followed by anti-MDA5 and
anti-Jo-1. This finding differed from the other study on MSA
profile in Chinese and other DM patients due to different
sample sizes and ethnicity [9, 14]. Besides, there were differ-
ences in the frequency of each autoantibody between other
reports and ours [15, 16]. In PM patients, the most frequent
MSA was anti-SRP, which occurred significantly more fre-
quently than in DM patients. The occurrence of anti-
HMGCR, which was associated with severe myopathy, was
obviously higher in PM patients [3, 17]. The other MSAs
occurred at rates between 1.8 and 6.2%, except for anti-OJ
which could not be detected in our patients.

MSAs are useful in predicting certain clinical features in
PM and DM patients [18]. In this study, we focused on the

correlations between MSAs and some crucial cutaneous man-
ifestations, muscle weakness, and extramuscular phenotypes
that affect prognosis during the IIM disease course. We found
that some phenotypes were closely linked with these
autoantibodies.

Four kinds of MSAs correlated with Gottron’s sign, which
is a characteristic and diagnostic rash in IIM patients [19].
Although anti-TIF1-γ was not an independent risk factor for
Gottron’s sign, it occurred more frequently in these patients, a
finding that was in agreement with the previous study from a
UK cohort of juvenile DM patients [20]. In contrast, anti-
MDA5 was a risk factor for Gottron’s sign. Previous studies
found that this manifestation was associated with anti-MDA5,
especially when accompanied by ulcers [21]. However, we
did not study patients with Gottron’s sign according to the
presence or absence of ulcers. This was a limitation of our
study. Because anti-SRP and anti-HMGCR autoantibodies
were likely to be biomarkers for necrotizing autoimmune my-
opathy (NAM) patients with less or no rash, IIM patients with
these antibodies including majority of DM experienced less
occurrence of Gottron’s sign [22]. Recently, the association
between skin ulcers and anti-MDA5 has attracted more atten-
tion as a predictive and prognostic factor of rapidly
progressing ILD, which is consistent with our conclusion
[23, 24]. Calcinosis causes recurrent inflammation or infection
locally and leads to considerable disability. A recent study
mentioned that anti-TIF1-γ (negative) and anti-NXP2
(positive) were independent predictors of calcinosis in DM
patients [25]. In our study, although patients with anti-
TIF1-γ did not frequently develop calcinosis, there was no
difference between the occurrence of calcinosis in patients
with or without this MSA via univariate analysis. Anti-
NXP2 was a definitive predictor of calcinosis according to
univariate analysis and logistic regression, which echoed the
findings in juvenile DM patients [26]. We also found one
patient with calcinosis who carried anti-MDA5, a phenome-
non that has been reported by Hall JC et al. [5]. However, no
correlation between anti-MDA5 and calcinosis was found in
our or any other studies [25].

Although the frequency of anti-TIF1-γ was the highest in
patients with muscle weakness, there was no statistical rela-
tion between this autoantibody and muscle weakness.
However, anti-NXP2 and anti-SRP were associated with mus-
cle weakness according to univariate analysis. In recent stud-
ies, almost all patients who carried the anti-NXP2 antibody
experienced severe muscle weakness [27, 28]. Anti-SRP,
which occurred with high frequency in NAM patients, was
also associated with muscle weakness [22].

Heart involvement varies from 6 to 75% in IIM patients
and is a prognostic factor of the disease [29]. According to the
current literature, patients who carry anti-SRP have a high
frequency of cardiac manifestations in juvenile DM patients
[30]. In our study, anti-Mi2 and anti-MDA5 antibodies were

Table 4 MSA subtypes with predictive value for certain clinical feature
in IIM patients

OR 95% CI p

Cardiac

Anti-Mi2 0.447 0.133–1.504 0.193

Anti-MDA5 1.700 0.858–3.368 0.129

Dysphagia

Anti- TIF1-γ 2.790 1.578–4.935 0.000*a

Anti-MDA5 0.356 0.148–0.856 0.021*

Anti-NXP2 2.372 0.894–6.290 0.083

Anti-SAE1 14.877 1.427–155.074 0.024*

Anti-SRP 4.339 1.529–12.312 0.006*

Anti-HMGCR 1.598 0.498–5.125 0.431

ILD

Anti-Mi2 0.180 0.055–0.589 0.005*

Anti-TIF1-γ 0.163 0.080–0.333 0.000*

Anti-MDA5 3.109 1.578–6.128 0.001*

Anti-NXP2 0.625 0.199–1.962 0.420

Anti-HMGCR 0.058 0.007–0.451 0.007*

Anti-Jo-1 11.111 3.306–37.335 0.000*

Anti-PL12 4.909 0.452–53.317 0.191

Anti-PL7 3.044 0.607–15.257 0.176

Anti-EJ 14.202 1.696–118.902 0.014*

Cancer

Anti-TIF1-γ 4.237 1.712–10.487 0.002*

Anti-MDA5 0.000 NS NS

*p value was less than 0.05

NS not stated
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related to this phenomenon, but they were not independent
factors for cardiac manifestation.

Dysphagia is a common clinical manifestation, and previ-
ous studies found that the prevalence ranged from 32 to 84%
in IIM patients [28, 31, 32]. Among juvenile IIM patients,
dysphagia occurred most frequently in patients carrying anti-
SRP and anti-NXP2 [30]. Notably, several autoantibodies (an-
ti-TIF1-γ, anti-MDA5, anti-SAE1, and anti-SRP) were asso-
ciated with dysphagia in IIM patients, according to our find-
ings. However, the pathogenesis was not clear. In univariate
and logistic regression analysis, muscle weakness was found
to associate with dysphagia. Thus, we speculate that dyspha-
gia, secondary to pharyngeal muscle weakness, correlates
with the autoantibodies that have been proven to associate
with severe myositis. For example, in our study, patients car-
rying anti-MDA5 seemed less likely to develop dysphagia,
and anti-MDA5 mainly occurred in CADM patients who
had slight or no myositis [33, 34].

ILD is a severe complication of IIM with an occurrence
ranging from 5 to 80% and associated with increased
morbidity and mortality [35]. Recent studies demonstrated
that anti-MDA5 was strongly associated with rapidly pro-
gressive ILD and poor prognosis, not only in Asian pop-
ulations, but also in American populations [3, 33, 36]. In
our study, we identified that anti-MDA5 was an indepen-
dent risk predictor of ILD. In the univariate analysis of
possible associations between anti-ARSs and ILD, it was
found that anti-Jo-1, anti-PL7, anti-PL-12, and anti-EJ
were correlated with ILD in IIM patients. However, in
the logistic regression analysis, both anti-Jo-1 and anti-
EJ seemed to be potential independent risk predictors for
ILD but not anti-PL7 and anti-PL-12, a finding that con-
tradicts those from previous literatures [37]. The reason
might be associated with sample size and selection bias.
Interestingly, patients carrying anti-Mi2 and anti-TIF1-γ
seemed to have a lower risk for developing ILD, and
previous literature supports our findings [33, 38].
Furthermore, patients carrying anti-HMGCR seemed less
likely to develop ILD, suggesting that anti-HMGCR
might play a protective role against ILD in IIM patients.

We found obvious differences between the subgroups of
patients carrying anti-TIF1-γ with and without cancer.
Logistic regression analysis found that anti-TIF1-γ was an
independent risk factor for cancer in IIM patients. The striking
association between anti-TIF1-γ and cancer-associated DM
has largely been confirmed in many reports [39–41]. The
presence of anti-NXP2 was generally thought to be associated
with cancer, especially in males [40]. However, in recent re-
search, Wang L also reported that malignancy was rare in
Chinese adult patients with NXP2 [42]. In our study, we did
not reach the same conclusion. In the 34 cancer-associated
patients, only one carried anti-NXP2. The percentage of pa-
tients who carried anti-NXP2 with cancer seemed lower in

comparison to those without cancer although the difference
was not significant.

Our study has a few limitations. Not all of the sera from the
enrolled IIM patients were obtained at the time of disease
onset. MSA levels decreased when the disease was effectively
controlled and increased when the disease relapsed [43, 44].
Besides, some data were excluded from consideration because
of the co-existingMSAs in our cohort. These conditions mean
that our study does not reflect the initial state of the MSA
profile in IIM patients. Moreover, the method of detecting
autoantibodies in IIM patients was the Euroimmun blotting
instead of immunoprecipitation, which may also impact the
results. A previous research which compared these two
methods thought the former had high prevalence of multiple
positivity and the high discordant rate of certain autoantibody.
[45]. More detailed data and multicenter studies are still need-
ed to accurately assess the profile of MSAs in IIM patients.

Conclusion

In summary, majority of IIM patients carried MSAs in their
sera, and the prevalence and profile of MSAs were dependent
on the disease subtype. Our findings suggested that MSAs
were associated with certain clinical features. For future stud-
ies, it might be helpful to define and monitor the cutaneous
manifestations and extramuscular features that occur during
the IIM disease course.
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