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Abstract
Although a strong association between idiopathic inflammatory myositis (IIM) and malignancy has been widely reported, few studies
have solely focused on the concurrence of dermatomyositis (DM) and malignancies (DM-malignancy).
We conducted a retrospective analysis of 37 DM-malignancy cases among 363 DM patients admitted to our hospital between

January 2012 and December 2017.
(1) The mean age at DM diagnosis was higher for DM-malignancy patients than for DM-non-malignancy patients [(54.76±9.77)

years vs (48.57±12.82) years, t=2.84, P= .005]. (2) Gynecological malignancies (35.90%/14 cases) were the most common
malignancies. Malignancies were diagnosed before DM for 7 DM-malignancy patients. The interval between the DM and malignancy
diagnoses for the remaining 32 DM-malignancy patients was less than 6 months for 18 patients (46.15%), less than 1 years for 23
patients (58.9%), and less than 2 years for 29 patients (74.26%). (3) There was no significant difference either in antinuclear antibody
or anti-Ro-52 positivity between the 2 groups (P> .05). (4) Multivariate analysis demonstrated that DM onset age ≥50 years and
concurrence with ILD increased the risk of death for DM patients [hazard ratio (HR): 1.62 and 2.72; 95% confidence interval (CI):
(1.08–2.43) and (1.47–5.02); P= .02 and 0.001, respectively], and male gender decreased the risk of death [HR 0.66, 95% CI (0.44–
0.98), P= .04]. DM-malignancy patients were older than DM-non-malignancy patients. Gynecological malignancies were the most
commonmalignancies among these patients. A DM onset age ≥50 years, female sex and the presence of ILD were independent risk
factors for death.

Abbreviations: AFP = a-fetoprotein, AHA = anti-histone antibody, ANA = antinuclear antibody, anti-AMA = anti-mitochondrial
antibody, anti-CENP B = anti-centromere antibody B, anti-dsDNA = anti-double stranded DNA, anti-EJ = anti-glycyl tRNA
synthetase, anti-Jo-1 = anti-histidyl-tRNA synthetase antibody, anti-MDA-5 = anti-melanoma differentiated-associated protein 5,
anti-OJ = anti-isoleucyl-tRNA synthetase, anti-PCNA = anti-proliferating cell nuclear Ag antibody, anti-PL-12 = anti-alanyl-tRNA
synthetase, anti-PL7 = anti-threonyl-tRNA synthetase, anti-rRNP = anti-ribosomal RNA-protein antibody, anti-TIF1-g = anti-
transcriptional intermediary factor, ANuA = anti-u1 small-nuclear antibody, CA = carbohydrate Ag, CEA = carcinoembryonic Ag,
CTD-ILD = connective tissue disease-associated ILD, CYFRA21-1 = cytokeratin-19 fragment, DM = dermatomyositis, ENA =
extractable nuclear Ag, HRCT = high-resolution computed tomography, IIM = idiopathic inflammatory myositis, ILD = interstitial lung
disease, IPAF = interstitial pneumonia with autoimmune features, MSA = myositis specific antibodies, NSE = neuron-specific
enolase, PM = polymyositis, PUMCH = Peking Union Medical College Hospital, RP-ILD = rapidly progressive ILD, SCCAg =
squamous-cell cancer Ag, SD = standard deviation, SIR = standardized incidence ratio, SPSS = Statistical Package for the Social
Sciences, TPS = tissue polypeptide specific Ag.
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1. Introduction

The strong association between idiopathic inflammatory myositis
(IIM) andmalignancy has beenwidely reported since the first case
report in 1916.[1–9] Dermatomyositis (DM) patients were found
to be more likely to have a malignancy than polymyositis (PM)
patients.[10] Malignancy is diagnosed more frequently within the
first year of a DM diagnosis than at other time points.[3,6,11,12]

Serum autoantibodies might be related to the risk of malignancy
in DM patients (DM-malignancy). Hoesly et al reported that
negative antinuclear antibody (ANA) results were associatedwith
an underlying malignancy risk among DM patients.[13] Further-
more, with the widespread use of myositis antibody profiles in
recent years, anti-transcriptional intermediary factor (anti-TIF1-
g) has been suggested to be a risk factor for malignancy in DM
patients.[14–17] There were some differences in the clinical
manifestations and prognosis of patients with malignancy and
PM (PM-malignancy) and DM-malignancy.[9] Although some
of these studies separately described the PM and DM groups,
the relevant information and discussions on DM-malignancy
and PM-malignancy patients were combined in most stud-
ies.[1,4,6,7,11,18–27] Interstitial lung disease (ILD) has been
regarded as a common and important complication among
DM patients,[28] and ILD and malignancy have seldomly been
simultaneously discussed in regard to the prognostic analysis of
DM patients.[29] We conducted this retrospective analysis of
patients with DM-malignancy among 363DMpatients whowere
admitted to our hospital between January 2012 and December
2017, focusing on serum biomarkers and whether or not these
conditions were combined with ILD.
2. Methods

2.1. Patients enrollment for the study

The electronic medical records from Peking Union Medical
College Hospital (PUMCH) from January 2012 to December
2017were searched for “dermatomyositis”. Three hundred sixty-
three DM cases were identified according to the 1975 Bohan and
Peter criteria,[30,31] including symmetrical proximal muscle
weakness, typical DM cutaneous lesions (heliotrope rash,
Gottron’s macules/papules), elevated serum skeletal muscle
enzymes, myopathic electromyography pattern, and muscle
biopsy with characteristic pathological changes. All patients
had typical DM cutaneous lesions.
The complete medical records, including follow-up informa-

tion, radiological imaging and pathological reports, of all 363
enrolled patients were retrospectively reviewed in this study.
Follow-up information was obtained from outpatient medical
records or telephone conversations with the patients and/or their
emergency contacts. The final follow-up date was June 30, 2018.
Survival time was defined as the time from the diagnosis of DM to
death or to June 30, 2018. ILD was defined as the presence of the
hallmark manifestations on chest high-resolution computed
tomography (CT) (HRCT).[32] All patients underwent chest
HRCT scanning. Malignancy was identified with a definite
pathological diagnosis.
2.2. Associated autoantibodies and serum tumor markers
in the study

The ANA profiles were analyzed in the clinical laboratory
department of PUMCH. The myositis autoantibody profiles were
2

measured at Dean Diagnostic Technology Co., Ltd. (Beijing,
China). Both ANA and myositis autoantibody profiles were
assessed by an immunoblotting assay using a EUROIMMUNAG
kit (Euroline ANA profile assay and myositis antigens profile,
Germany).
Detailed ANA profiles were analyzed for all 363 DM patients.

The ANA profiles included an ANA, anti-double stranded DNA
(anti-dsDNA) antibody, anti-Sm antibody, anti-SSA antibody,
anti-SSB antibody, anti-Scl-70 antibody, anti-histidyl-tRNA
synthetase (anti-Jo-1) antibody, anti-ribosomal RNA-protein
(anti-rRNP) antibody, anti-proliferating cell nuclear Ag (anti-
PCNA) antibody, anti-histone antibody (AHA), anti-Ro-52
antibody, PM-Scl, anti-u1 small-nuclear antibody (ANuA), a
circulating anti-centromere antibody B (anti-CENP B), and an
anti-mitochondrial antibody (AMA)-M2.
Myositis autoantibody profiles, that is, 16 anti-autoimmune

inflammatory myopathy Ags, as assessed by “EUROIMMUN
AG”, have been used widely in our hospital since 2015.
Therefore, the myositis autoantibody profiles were tested for
only 174 patients. Anti-Jo-1, anti-threonyl-tRNA synthetase
(anti-PL7), anti-alanyl-tRNA synthetase (anti-PL12), anti-glycyl
tRNA synthetase (anti-EJ), anti-isoleucyl-tRNA synthetase
(anti-OJ), anti-melanoma differentiated-associated protein 5
(anti-MDA-5), anti-Mi-2a, anti-Mi-b, anti-TIF1 g, anti-NXP2,
anti-SAE1, anti-signal recognition particle (SRP), anti-RO-52,
anti-PM-SCL-75, anti-PM-SCL100 and anti-Ku were included
in the myositis autoantibody profiles.
Detailed serum tumor marker screening profiles were

analyzed in the clinical laboratory department at PUMCH.
A peripheral blood sample was taken within two months (m)
after the diagnosis of DM/PM. Serum tumor marker screening
profiles included carcinoembryonic Ag (CEA), carbohydrate
Ag-125 (CA125), CA153, CA242, CA724, CA19-9, a-feto-
protein (AFP), cytokeratin-19 fragment (CYFRA21-1), neuron-
specific enolase (NSE), squamous-cell cancer Ag (SCCAg),
and tissue polypeptide specific (TPS) Ag. The normal ranges
for the tumor markers were CEA<5.0ng/ml, CA125<35.0U/
ml, CA15-3<25U/ml, CA242<20U/ml, CA724<9.8U/ml,
CA19-9<34.0U/ml, AFP<12ng/ml, CYFRA21-1<3.5ng/ml,
NSE<16.3ng/ml, SCCAg<2.7ng/ml, and TPS Ag<80U/l.
All patients except for 16 patients with DM-non-
malignancy underwent serum carbohydrate Ag (CA) profile
screening.
This study was approved by the ethics committee of PUMCH

(S-K870) and was performed in accordance with the principles of
the Declaration of Helsinki. All patients and/or their relatives
provided written informed consent.
2.3. Statistical analysis

The data were analyzed using the Statistical Package for the
Social Sciences (SPSS) version 23.0 software package. Quanti-
tative variables (age) are presented as the mean ± the standard
deviation (SD), and categorical data are presented as
frequencies and percentages. A t test or rank sum test was
used for measurement data, a chi-square test was used for the
count data, and a difference was defined as statistically
significant when P< .05. Cox regression models were used to
identify risk factors associated with mortality for DM patients.
The log-rank test was used to compare the survival rates of
different subgroups, and Kaplan-Meier survival curves were
plotted.



Table 1

General characteristics of the enrolled dermatomyositis (DM) cases.

Characters DM patients (n=363) DM-malignancy patients (n=37) DM-non-malignancy patients (n=326)

Age (x̄±SD), yr 49.16±12.65 54.76±9.77 48.57±12.82
Male gender (n/%) 105/28.92% 9/24.32% 96/29.45%
Concurrence with ILD (n/%) 267/77.84% 11/29.73% 256/78.53%
ANA positivity

∗
193/53.17% 19/51.4% 174/53.4%

Anti-RO-52 positivity 165/45.45% 11/29.7% 154/44.5%

ANA= antinuclear antibody, ILD= interstitial lung disease.
∗
The ANA titration ≥1:80 is defined as ANA positivity.
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3. Results

3.1. Demographic and general characteristics of the
enrolled DM-malignancy patients

A total of 37 cases (10.19%) of malignancy developed among the
363DMpatients. The general characteristics of the enrolled cases
were described in Table 1. Two patients suffered two different
malignancies: breast cancer combined with vaginal cancer in 1
patient and colon cancer combined with thyroid cancer in
another patient. Gynecological malignancies accounted for
35.90% (14 cases) of malignancies and were the most common
malignancies in our study. A detailed description of the
malignancies in our study is shown in Figure 1A.
The temporal association between DM and malignancy is

summarized in Figure 1B. There were only 7 DM-malignancy
patients whose malignancies were diagnosed before DM. The
remaining 32 malignancies were diagnosed after or at the same
time as the DM diagnosis. The interval between these diagnoses
was less than 6 m for 18 patients (46.15%), less than 1 year for
23 patients (58.9%), and less than 2 years for 29 patients
(74.26%).
There were 9 males among the 37 DM-malignancy patients

and 96 males among the 326 DM-non-malignancy patients. The
gender ratio between these two groups was not significantly
different (P> .05). The mean age at the diagnosis of DM for
DM-malignancy patients was higher than that for DM-non-
malignancy patients [(54.76±9.77) years vs (48.57±12.82)
years, t=2.84, P= .005].
Figure 1. (A) Types of malignancies in the enrolled dermatomyositis patients.
dermatomyositis.

3

3.2. Predictive value of serum tumor markers for DM-
malignancy patients

It is well reported that the risk of malignancy is strongly
associated with IIM, so cancer screening is performed for almost
all admitted IIM patients in our hospital. All patients except for
16 DM-non-malignancy patients underwent serum CA profile
screening. These 16 patients were all diagnosed with rapidly
progressive ILD (RP-ILD) and died of respiratory failure in less
than 1month. The serumCA profile results for the remaining 347
patients are summarized in Table 2. Serum CA125 was the only
serum tumor marker that was significantly elevated in DM-
malignancy patients (P< .001).
3.3. Autoantibody analysis for DM-malignancy patients
3.3.1. Serum ANA profiles for the enrolled patients. All DM
patients underwent ANA profile analysis. When an ANA
titration ≥1:80 was defined as ANA positivity, the ANA
positivity rate was 51.4% (19 patients) in the DM-malignancy
group (n=37) and 53.4% (174 patients) in the DM-non-
malignancy group (n=326). There was no significant difference
in ANA positivity between the 2 groups (P> .05). If the definition
of ANA positivity complied with the criteria from the 2015
Interstitial Pneumonia with Autoimmune Features (IPAF)
statement,[33] the ANA positivity rate was 8.1% (3 patients) in
the DM-malignancy group (n=37) and 15.9% (52 patients) in
the DM-non-malignancy group (n=326). There was no differ-
ence in the ANA positivity rate between these 2 groups (P> .05).
(B) The temporal association between the diagnosis of malignancies and
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Table 2

Diagnostic value of serum tumor markers for DM-malignancy cases.

Serum tumor markers All DM (n=347) DM-non-malignancy (n=310) DM-malignancy (n=37) P OR (95% CI)

Elevated CEA (n/%) 74/21.33% 70/22.58% 4/10.81% .10 0.42 (0.14–1.21)
Elevated CA72-4 (n/%) 23/6.62% 19/6.13% 4/10.81% .46 1.86 (0.60–5.79)
Elevated CA15-3 (n/%) 55/15.85% 52/16.77% 3/8.11% .17 0.44 (0.13–1.48)
Elevated CA125 (n/%) 38/10.95% 24/7.74% 14/37.84% <.001 7.25 (3.31–15.89)
Elevated CA19-9 (n/%) 36/10.37% 34/10% 2/5.41% .45 0.46 (0.11–2.02)
Elevated AFP (n/%) 4/1.15% 4/0.32% 0 1 1.01 (1–1.02)
Elevated NSE (n/%) 68/19.60% 62/20% 6/16.22% .58 0.77 (0.31–1.94)
Elevated Cyfra211 (n/%) 84/24.21% 75/24.1% 9/24.32% .99 1.01 (0.46–2.23)
Elevated SCCAg (n/%) 12/3.46% 11/3.54% 1/2.70% 1 0.76 (0.95–6.02)
Elevated TPS (n/%) 69/19.88% 62/20% 7/18.92% .88 0.93 (0.39–2.22)

AFP=alpha-fetoprotein, CA= carbohydrate antigen, CEA=carcinoembryonic antigen, CI= confidence interval, Cyfra211= cytokeratin-19-fragment, DM=dermatomyositis, NSE=neuron-specific enolase,
OR= odds ratio, SCCAg= squamous cell carcinoma associated antigen, TPS= tissue polypeptide specific antigen.
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Anti-RO-52 positivity is common among DM patients. Anti-
RO-52 positivity was defined as “++” to “+++” among the anti-
RO-52 results. The anti-RO-52 positivity rate was 29.7% (11
patients) in the DM-malignancy group (n=37) and 44.5% (145
patients) in the DM-non-malignancy group (n=326). There was
no significant difference between the 2 groups (P> .05).

3.3.2. Myositis autoantibody profiles for the enrolled
patients. The myositis autoantibody profiles were analyzed for
174 of the 363 DM patients. Three DM patients among the 17
patients with anti-TIF-1-g positivity developed a malignancy.
None of 9 patients with positive anti-NXP2 results and none of 5
patients with positive anti-SRP results developed a malignancy.
None of the patients had anti-SAE-1 positivity. There were 68
patients with anti-MDA-5 positivity, and none of these patients
had a malignancy.

3.3.3. Concurrence with ILD. ILD is a common complication of
DM, and ILD is a poor prognostic factor for DM patients. There
were 267 patients (77.84%) who were diagnosed with DM-
associated ILD (DM-ILD) in our cohort. The incidence of
malignancy in the DM-ILD group (12patients/4.49%) was
lower than that in the DM-non-ILD group (25patients/26%)
(x2=35.81, P< .001).

3.3.4. Prognostic analysis of DM patients. The mean follow-
up period was 27.1 months, ranging from 1 to 77 months. There
were 33 patients (9.09%) who were lost to follow-up, 104
patients (28.65%) died, and 226 patients (62.26%) were stable
or improved. Among the dead IIM cases, 11 cases were combined
with malignancies. Eight cases were died of the progression of
malignancies, and 3 cases were died of respiratory failure because
of the progression of basic ILD.
Table 3

Univariate analysis of death risk factors for dermatomyositis
cases.

Survival group
(n=226)

Dead group
(n=104)

x2

value P value

Age ≥50 yr 107/47.56% 64/61.54% 7.05 .008
Male (n/%) 60/26.67% 38/36.54% 4.64 .31
Associated with ILD (n/%) 153/68% 90/86.54% 12.00 .001
Associated with

malignancy (n/%)
23/10.22% 11/10.58% 0 .98

ILD= interstitial lung disease.
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The age of patients who survived was lower than that of the
patients who died [(47.78±12.83) years vs (52.58±11.22) years,
t=3.29, P< .01]. In our DM group, the mean age at the diagnosis
of DM for DM-malignancy group was (54.76±9.77) years and
for DM-non-malignancy group was (48.57±12.82) years. Age
and sex difference might be related to the prognosis or DM,[13]

and combination of ILD and/or malignancy are poor prognostic
factors for DM. So, a DM onset age ≥50 years, different sex ratio
and the presence of ILD or malignancy were selected as likely
prognostic factors for our enrolled IIM cases.
The univariate analysis and Cox proportional hazards

regression analysis showed that a DM onset age ≥50 years,
female sex and the presence of ILDwere independently associated
with the risk of death among DM patients (Tables 3 and 4). The
Kaplan-Meier survival curve (Fig. 2) showed that the prognosis of
patients with DM-malignancy and ILD was worse than that of
DM patients without ILD, whether or not DM was combined
with malignancies (with malignancies, P= .009; without malig-
nancies, P< .001). However, there was no difference between
patients with DM-malignancy and ILD and patients with DM-
non-malignancy and ILD (x2=3.32, P= .07).

4. Discussion

The incidence of malignancy among DM patients varied among
patients from different countries, and the reported incidence
ranged from 11.7% to 39.4%.[3,12,18,20,23,29,34] The rate of
malignancy in our DMgroupwas 10.19%,which is similar to the
previously reported incidence in a Chinese cohort, which ranged
from 12.8% to 24.4%.[3,5,23,34] Older age might be related to the
concurrence of malignancy and DM. In a Scottish cohort, no
cancers were reported for DM patients who were younger than
15 years, and the standardized incidence ratio (SIR) was 3.6 for
DM patients who were 45 to 74 years old.[18] Qiang’s meta-
Table 4

Multivariate analysis of death risk factors for dermatomyositis
cases.

HR 95% CI P value

Age ≥50 yr 1.62 1.08–2.43 .02
Male 0.66 0.44–0.98 .04
Associated with ILD 2.72 1.47–5.02 .001

CI= confidence interval, HR=hazard ratio, ILD= interstitial lung disease.



Figure 2. Kaplan-Meier survival analysis for the enrolled dermatomyositis
patients: the prognosis of patients with DM-malignancy and ILD (ILD-CA) was
worse than that of DM patients without ILD, whether (non-ILD-CA) or not DM
(non-ILD-non-CA) was combined with malignancies (with malignancies,
P= .009; without malignancies, P< .001). However, there was no difference
between patients with DM-malignancy and ILD (ILD-CA) and patients with DM-
non-malignancy and ILD (ILD-non-CA) (x2=3.32, P= .07).
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analysis showed that the relative risk of malignancy was 2.79
(95% CI 1.73–4.5) and 3.13 (95% CI 2.65–3.19) for those
younger or older than 45, respectively.[11]. Although malignancy
was more common for DM patients who were younger than
50 years in a DM cohort from Taiwan,[23] the malignancy
risk increased with age in most previous studies (>40 or
>45).[2,3,12,18,29] Our DM-malignancy patients were older than
ourDM-non-malignancy patients, andDMpatients over 50 years
old had a worse prognosis than DM patients under 50 years old.
On the other hand, the reported malignancy predisposition for

different genders was varied in different studies. Qiang’s meta-
analysis showed that the relative risk of malignancy was 5.29
(95% CI 3.48–8.04) and 4.56 (95% CI 2.97–7.02) for males and
females, respectively, among DM patients.[11] Although Sigur-
geirsson et al showed that female DMpatients were susceptible to
malignancy,[1] Antiochos et al showed that male DM patients
were more prone to malignancy.[12] Both Stockton’s and Yun’s
studies reported that there was no difference in the incidence of
malignancies among male and female DM patients.[18,29] In our
study, the incidence of malignancy was higher for older DM
patients. However, in the survival analysis, male DM patients
seemed to have a better prognosis.
Though the interval between the diagnosis of malignancies and

DM varied in different studies, most malignancies were
diagnosed within 1 year of the diagnosis of DM, and a large
majority of malignancies were diagnosed within 2 years of the
diagnosis of DM.[3,12,18,20,34] Stockton’s meta-analysis showed
that there was a 17.3-fold increase in the risk of malignancy
within 1 year of the diagnosis of DM, which decreased to 1.37-
fold (95% CI 1.27–1.48) at an interval of >5 years between the
diagnosis of DMandmalignancy.[18] In a Scottish cohort, most of
the malignancies were diagnosed within 3 m of the diagnosis of
DM, and the majority of malignancies were diagnosed within 2
years of the diagnosis of DM.[18] In Guangzhou’s study, the DM
diagnosis was made before the diagnosis of malignancy in 101
patients (87.8%), and there were 77 patients (76.5%) with an
interval between the diagnosis of DM and malignancy of 1 year
or less.[3] In a report from northern New England in the US, the
interval between the diagnosis of DM andmalignancy was within
5

1 year in 75% of patients and was within 2 years in 87.5% of
DM-malignancy patients.[12] In our group, most of the
malignancies were diagnosed after or at the same time as the
DM diagnosis: 46.15% of patients were diagnosed within 6 m,
58.97% patients within 1 year and 74.36% patients within
2 years.
The type of malignancy that was combined with DM varied in

different studies, including among different regions, races and
genders. Nasopharyngeal cancer was more commonly reported
in Hong Kong, Taiwan and Guangzhou,[3,23] especially among
male DM patients. Gastric cancer was more common in a DM-
malignancy cohort from South Korea.[29] In a Scottish report and
in Liu’s report, lung cancer was the most commonly reported
malignancy.[18,34] In a Swedish cohort, ovarian cancer, breast
cancer and colon cancer were the most common malignancies
among female DM-malignancy patients; however, lung cancer,
colon cancer and pancreatic cancer were more common for male
DM-malignancy patients.[1] Breast cancer was the most com-
monly reportedmalignancy for female DMpatients in Antiochos’
and Liu’s studies.[12,34] However, ovarian cancer was the most
commonly reported malignancy for female European DM
patients.[1,20] Most of the ovarian cancers were at an advanced
stage when they were detected through screening examinations
after the diagnosis of DM.[35] Ovarian cancer (11 patients;
28.2%) was the most common malignancy in our group, and all
except for 2 of the patients were diagnosed because of an
elevation of serum CA125 during the screening tests. These
patients underwent surgery and subsequent chemotherapy. The
mean follow-up duration was 47.91±28.86months, ranging
from 13 to 77 months. Three of these patients died due to cancer
progression, and the other patients are still alive. Whitmore et al
suggested that serial serum CA125 and endovaginal ultrasound
examinations might be efficient screening tests for ovarian cancer
in DM patients.[36] If the screening tests are abnormal,
gynecological consultations are suggested.
There are few studies on the role of serum CA profile screening

for the prediction of malignancy in DM patients. CA125, CA199
and CA153 might have predictive value for screening solid
tumors in DM patients; the predictive value of serum CA125 was
particularly high for ovarian cancer.[2,36,37] However, Ponyi et al
suggested that serum tumor markers seemed to be useless for
detecting malignancy in DM patients.[2,38] Serum CA profiles
were performed for themajority of our enrolled DMpatients, and
serum CA125 was the only significantly elevated serum tumor
marker. Serum CA125 seemed to have a high predictive value for
ovarian cancer in our DM patients.
Serum ANA profiles are normally analyzed for DM patients.

Ponyi et al reported that the extractable nuclear Ag (ENA) profile
positivity rate was significantly higher in DM patients without
malignancy.[2] Hoesly et al’s study showed that ANA negativity
was associated with an increased likelihood of a malignancy
diagnosis within 3 years of a DM diagnosis (43% vs 11%,
P< .001).[13]However, therewas no significant difference between
the positivity rate of ANA and ENA for the DM patients with or
without malignancies in Antiochos et al’s and Yun et al’s
studies.[12,29] The detailed serum ANA profiles were analyzed
for all of ourDMpatients, and there was no significant association
between the positivity of anti-ANA or anti-Ro-52 antibodies
between the DM patients with or without malignancies.
Myositis specific antibodies (MSA) have been recently

associated with different clinical phenotypes and/or prognoses
of DM,[39] and the positivity of some specific MSAs, including
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anti-SAE1, anti-TIF1-g and anti-NXP2 antibodies, has predictive
value for malignancies in DM patients.[14,15,17,22,24,26,40] Al-
though anti-SAE1, anti-TIF1-g and anti-NXP2 antibodies might
be associated with an increased cancer risk among IIM
patients,[26,41] data concerning the associations between anti-
NXP-2 and anti-SAE with cancer are controversia.[42–44]

Myositis autoantibody profiles have been widely used in our
hospital since 2015, so nearly half of the enrolled DM patients
(47.9%) underwent myositis autoantibody profile analysis. There
were 17 patients with anti-TIF-1g autoantibody positivity, and 3
of these patients (17.6%) developed malignancies. In addition,
there was no DM patients with positive anti-NXP2 results who
hadmalignancies, and none of our DMpatients had positive anti-
SAE1 results. With the more widespread use of serum myositis
autoantibody profiles for DM patients over much longer follow-
up periods, an association between DM-malignancy and
positivity for specific MSAs might be found.
ILD is a common complication among DM patients and is also

an important prognostic factor for these patients[28] On the other
hand, ILD patients have a predisposition to have concurrent
malignancies. Patients who were less than 60 years old with
connective tissue disease-associated ILD (CTD-ILD) were more
likely to have concurrent malignancies than CTD-only
patients.[45] However, studies on the association between ILD
andmalignancy in DMpatients have shown that the presence of a
malignancy occurs less frequently in the DM-ILD group than in
the non-DM-ILD group.[2,12,29,34] In our cohort, 77.84% of DM
patients had ILD. The incidence rate of malignancies in these
DM-ILD patients was lower than that in non-DM-ILD patients
(4.49% vs 26%, P< .001).
Malignancy is an important poor prognostic factor for DM

patients and is also the main cause of death among these
patients.[2,29,34] However, few studies have examined the
association of ILD and malignancies with the prognosis of
DM patients. Both RP-ILD and malignancy seemed to be risk
factors for death in DM patients in Woo et al’s study.[29] In our
cohort, a DM onset age ≥50 years, female sex and the presence of
ILD were independently associated with the risk of death for DM
patients, but the presence of a malignancy was not an
independent prognostic factor for DM patients. A larger cohort
with a longer follow-up is needed for the prognostic analysis of
DM patients.
There are several limitations in our study. Firstly, all enrolled

patients had a definite diagnosis of malignancy and DM. And all
had complete clinical records, radiological images and patholog-
ical specimen, which could cause a selection bias. Secondly, the
treatment strategies might be varied for DM cases who were
admitted in different departments, including respiratory depart-
ment, rheumatology department, and/or general internal depart-
ment. Thirdly, not all enrolled cases were analyzed for myositis
autoantibody profiles. The association between MSA and DM-
malignancy couldn’t be analyzed well in our study.
5. Conclusions

DM-malignancy patients were older than DM-non-malignancy
patients. Gynecological malignancies were the most common
malignancy among our DM patients. And the incidence of
malignancies in DM-ILD patients was lower than that in DM-
non-ILD patients. However, a DM onset age of ≥50 years of age,
female sex and the presence of ILD were independent risk factors
for death.
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