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D ermatomyositis is an autoimmune disease with multiple 
dermatologic changes, chronic muscle inflammation, 
proximal muscle weakness and extramuscular manifesta-

tions, including interstitial lung disease. Immunologically, there 
are several autoantibody specificities, each associated with par-
ticular clinical features. Incidence of dermatomyositis is 1.0 per 
100 000 person-years in British Columbia.1 Despite the gains in 
knowledge of dermatomyositis, the overall mortality is still up to 
sevenfold higher than that of the general population.2 Addition-
ally, those with dermatomyositis have a substantially increased 
morbidity when compared with the population at large.3 The 
increased risk of malignant disease,2 cardiovascular events4 and 
interstitial lung disease5 in dermatomyositis is well-established. 
However, the risk of other comorbidities in dermatomyositis has 
been overlooked. Although an association with Sjögren syndrome 
has been shown in other autoimmune diseases, including rheu-
matoid arthritis,6 systemic lupus erythematosus7 and systemic 
sclerosis,8 data on Sjögren syndrome in patients with dermato-
myositis are sparse and mostly limited to case reports.9–11

Both dermatomyositis and Sjögren syndrome share common 
autoantibodies (e.g., anti-poly(U)-binding-splicing factor,12 anti
nuclear antibodies,13,14 anti–Sjögren-syndrome-related antigen A 
[anti-SSA],13,15 anti–Sjögren-syndrome-related antigen B [anti-
SSB]13,16) and genetic polymorphisms (e.g., interferon regulatory 
factor 5 [IRF5 rs4728142]).17,18 In addition, patients with Sjögren syn-
drome have a 4-fold higher mortality,19 with surviving patients incur-
ring a lifetime of increased medical expenses, among other costs.20,21

It is important to gain a more accurate understanding of this 
increased risk of Sjögren syndrome in dermatomyositis. Although 
research into dermatomyositis showed sex differences in risk fac-
tors,22 cytokine expression,23 autoantibodies profile24 and certain 
dermatomyositis-related outcomes,2 it is unknown whether the 
association with Sjögren syndrome differs among men and 
women with dermatomyositis. 

We undertook this study to determine the incidence of Sjögren 
syndrome in dermatomyositis when compared with control 
patients in a general population and examined whether the associa-
tion between dermatomyositis and Sjögren syndrome varies by sex.
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ABSTRACT
BACKGROUND: Although dermatomyo-
sitis and Sjögren syndrome share sero-
logic autoantibodies and genetic poly-
morphisms, population data about the 
incidence of Sjögren syndrome in pa-
tients with dermatomyositis is unavail-
able. We performed a nationwide cohort 
study to explore the potential relation 
between dermatomyositis and Sjögren 
syndrome and, if an association exists, 
to elucidate whether it varies by sex.

METHODS: We identified all patients with 
newly diagnosed dermatomyositis from 
the Registry of Catastrophic Illness Data-
base in Taiwan between Jan. 1, 1998, and 

Dec. 31, 2011. Each patient was matched 
to, at most, 5 control patients from the 
National Health Insurance Research 
Database by age, sex and entry date. Cox 
regression was used to calculate the haz-
ard ratio (HR) and 95% confidence inter-
val (CI) of Sjögren syndrome after adjust-
ing for age, sex, rheumatoid arthritis, 
systemic lupus erythematosus and sys-
temic sclerosis.

RESULTS: A total of 1602 patients with 
dermatomyositis and 7981 control 
patients were enrolled in the study. 
There was a positive association of hav-
ing Sjögren syndrome among patients 

with dermatomyositis after adjusting for 
age, sex, rheumatoid arthritis, systemic 
lupus erythematosus and systemic scle-
rosis (HR 2.67, 95% CI 2.01–3.54). The 
association was more pronounced in 
the male cohort (HR 2.69, 95% CI 
1.19–6.09).

INTERPRETATION: We found a sex differ-
ential association of Sjögren syndrome 
among patients with dermatomyositis 
independent of age and concomitant 
autoimmune disease. Further studies 
are required to determine the clinical 
importance of this association for both 
outcomes and therapeutic options.
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Methods

Data source
In 1995, Taiwan launched the National Health Insurance (NHI) pro-
gram, with a coverage rate of more than 99.6%.25 The NHI medical 
claims database includes data on outpatient, inpatient and dental 
services. Diseases are classified according to International Classifi-
cation of Diseases, 9th Revision, Clinical Modification (ICD-9) diag-
nostic criteria. This study used 2 databases: the National Health 
Insurance Research Database (NHIRD) and the Registry of Cata-
strophic Illness. The Registry of Catastrophic Illness is a subpart of 
the original NHIRD in which patients with catastrophic illness are 
registered. The NHIRD data set consisted of a randomly selected 
1 000 000 patients from all beneficiaries in the original NHIRD. This 
representative national sample has comparable distribution in 
age, sex or mean insured payroll-related amount between the 
claimants in the sampled data and the original NHIRD.26

Under NHI regulations, insured beneficiaries who have cata-
strophic diseases, including dermatomyositis and Sjögren syndrome, 
can apply for registration in the Registry of Catastrophic Illness. If reg-
istration is approved, copayment is waived. Patients with dermato-
myositis are registered in the Registry of Catastrophic Illness after 
their cases are reviewed by specialists, based on clinical presenta-
tion, laboratory studies, electromyography results, pathologic 
reports and fulfillment of Bohan and Peter criteria.27 Registration in 
the Registry of Catastrophic Illness for Sjögren syndrome is approved 
based on the 2002 American–European Consensus Group Criteria.

For diagnosis accuracy, a routine peer review is conducted 
within the Bureau of National Health Insurance. The bureau com-
missions specialists to regularly review medical records by ran-
domly sampling patient charts and imposes fines for false claims. 
The NHIRD and the Registry of Catastrophic Illness were the 
sources of data for the comparison group28 and for dermatomyosi-
tis/Sjögren syndrome,28,29 respectively, in previous studies.

For patient privacy, the National Health Research Institutes 
encrypted all personal identification numbers before releasing 
the data files for research purposes.

Study cohort
From Jan. 1, 1998, to Dec. 31, 2011, all patients with a new diagnosis 
of dermatomyositis (ICD-9 code 710.3) in the Registry of Cata-
strophic Illness were identified.28 Previous studies have validated 
this approach.28 The date on which the patients received a diagnosis 
of dermatomyositis in the Registry of Catastrophic Illness was set as 
the entry date for the dermatomyositis cohort. Patients younger 
than 20 years of age or patients with a diagnosis of Sjögren syn-
drome before or within 1 year of a dermatomyositis diagnosis were 
excluded. For the control cohort, no more than 5 patients without 
dermatomyositis were selected from the NHIRD for each corre-
sponding patient with dermatomyositis. The entry dates for the con-
trol patients were matched dates on which they used any medical 
services. The patients in the dermatomyositis and control cohorts 
were matched for age, sex and entry date under similar exclusion 
criteria to ensure that the follow-up time was the same at baseline. 
Patients with follow-up time of less than 1 year were excluded owing 
to inadequate duration to assess long-term exposure status.30

Outcome measure
The Registry of Catastrophic Illness29 was used to identify pa-
tients with Sjögren syndrome (ICD-9 code 710.2). The coding for 
Sjögren syndrome in the database has been validated.29 The fol-
low-up end point was either the date of last visit before Dec. 31, 
2011, or the diagnosis date of Sjögren syndrome in the Registry 
of Catastrophic Illness, whichever came first.

Covariate assessment
Rheumatoid arthritis (ICD-9 code 714.0), systemic lupus erythe-
matosus (ICD-9 code 710.0) or systemic sclerosis (ICD-9 code 
710.1)31 often overlaps with Sjögren syndrome. Thus, we ob-
tained data on the respective autoimmune diseases based on the 
ICD-9 code from the Registry of Catastrophic Illness. Previous 
studies have used a similar approach.29

Statistical analysis
Because patients with Sjögren syndrome preceding or diagnosed 
within 1 year after a diagnosis of dermatomyositis were excluded, 
the first year after entry into the cohort was not counted as follow-
up time. Follow-up time was defined as starting 1 year after a der-
matomyositis diagnosis. The follow-up period was calculated from 
1 year after cohort entry to the end of follow-up.

We first calculated the incidence of Sjögren syndrome (cases 
per 1000 person-years) among patients with dermatomyositis and 
control patients stratified by age and sex, and calculated the age-
adjusted standardized incidence ratio (IR) and 95% confidence 
intervals (CIs) of Sjögren syndrome in the total, male and female 
populations. Age-adjusted standardized IR is the ratio of the 
observed cases of Sjögren syndrome among patients with derma-
tomyositis to the expected cases of Sjögren syndrome among con-
trol patients, using the indirect standardization method.

Multivariate Cox regression was used to determine the hazard 
ratio (HR) of dermatomyositis with 95% CIs after adjusting for 
age, sex and concomitant autoimmune diseases (rheumatoid 
arthritis, systemic lupus erythematosus and systemic sclerosis). 
To assess differences in HR for Sjögren syndrome by sex, a 
parameter representing interaction between sex and dermato-
myositis (i.e., male status × dermatomyositis) was included. The 
cumulative incidences of Sjögren syndrome among different 
groups were estimated using Kaplan–Meier analysis, and differ-
ences in the full time-to-event distributions between the study 
groups were compared using log-rank tests. Two-sided p values 
less than 0.05 were considered significant. All statistical analyses 
were performed using SAS (version 9.4, SAS Institute).

Ethics approval
This study was exempt from ethics approval by the Institutional 
Review Board of Kaohsiung Medical University Hospital 
(KMUHIRB-EXEMPT(I)-20150051).

Results

We selected 1602 patients with dermatomyositis from the Registry 
of Catastrophic Illness and 7981 control patients from NHIRD. The 
mean age (± standard deviation) of male patients was 49.45 
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(± 15.32) years in the dermatomyositis group and 48.45 (± 15.35) 
years in the control group. The mean age (± standard deviation) of 
female patients was 47.44 (± 14.37) years in the dermatomyositis 
group and 46.86 (± 14.09) years in the control group (Table 1). The 
age distribution between the two groups was the same in both the 
male (p = 0.9) and female (p = 0.9) cohorts.

Incidence rate of Sjögren syndrome in dermatomyositis
A total of 266 cases of incidental Sjögren syndrome were identified 
during the follow-up period, 139 in the dermatomyositis group and 
127 in the control group. The incidence rate of Sjögren syndrome 
was 18.37 cases per 1000 person-years in the dermatomyositis 
group, compared with 3.11 cases per 1000 person-years in the con-
trol group. Age-adjusted standardized IR was 5.92 (95% CI 3.82–
9.16) (Table 2). When stratified by age, similar trends persisted.

Sex differential incidence rate ratio of Sjögren 
syndrome
In the male cohort, age-adjusted standardized IR was 12.37 (95% 
CI 2.68–57.02) (Table 3). In the female cohort, age-adjusted stan-
dardized IR was 5.42 (95% CI 3.42–8.57) (Table 4), lower than that 
of the male cohort. Consistent trends of a higher incidence rate 
ratio of Sjögren syndrome in the male cohort than in the female 
cohort were noted (Table 3 and Table 4) when stratified by age.

Interactive effects between dermatomyositis and sex
In the multivariable regression model, dermatomyositis (HR 2.67, 
95% CI 2.01–3.54) in addition to rheumatoid arthritis (HR 3.79, 95% 
CI 2.92–4.92), systemic lupus erythematosus (HR 3.97, 95% CI 2.99–
5.28) and systemic sclerosis (HR 1.53, 95% CI 1.03–2.28) was associ-
ated with a higher incidence of Sjögren syndrome after adjusting for 

Table 1: Age distribution of patients with dermatomyositis and control patients at baseline

Characteristic

Men, no. (%)* Women, no. (%)*

Dermatomyositis
n = 514

Control
 n = 2480

Dermatomyositis
n = 1088

Control
n = 5501

Age, yr, mean ± SD 49.45 ± 15.32 48.45 ± 15.35 47.44 ± 14.37 46.86 ± 14.09

Age group, yr

    ≥ 20, < 30 64 (12.45) 348 (14.03) 137 (12.59) 708 (12.87)

    ≥ 30, < 40 67 (13.04) 345 (13.91) 180 (16.54) 956 (17.38)

    ≥ 40, < 50 117 (22.76) 569 (22.94) 298 (27.39) 1522 (27.67)

    ≥ 50, < 60 136 (26.46) 624 (25.16) 252 (23.16) 1285 (23.36)

    ≥ 60, < 70 75 (14.59) 355 (14.31) 141 (12.96) 684 (12.43)

    ≥ 70, < 80 47 (9.14) 207 (8.35) 71 (6.53) 310 (5.64)

    ≥ 80 8 (1.56) 32 (1.29) 9 (0.83) 36 (0.65)

p value 0.9 0.9

Note: SD = standard deviation.
*Unless otherwise indicated.

Table 2: Age-adjusted standardized incidence ratio of Sjögren syndrome in patients with dermatomyositis, stratified by age

Age, yr

Dermatomyositis
n = 1602

Control 
n = 7981

Rate ratio (95% CI)No. (incidence)* Follow-up† No. (incidence) Follow-up

20–29 21 (19.37) 1084.00 23 (3.72) 6189.53 5.21 (2.89–9.42)

30–39 22 (17.33) 1269.83 20 (2.52) 7949.00 6.89 (3.76–12.62)

40–49 43 (20.78) 2068.83 40 (3.54) 11306.67 5.88 (3.82–9.04)

50–59 39 (22.23) 1754.50 27 (3.03) 8902.50 7.33 (4.49–11.97)

60–69 9 (9.55) 942.00 14 (3.11) 4508.67 3.08 (1.33–7.11)

≥ 70 5 (11.13) 449.33 3 (1.56) 1924.17 7.14 (1.71–29.87)

Total 139 (18.37) 7568.50 127 (3.11) 40780.58 5.90 (4.64–7.50)

Age-adjusted standardized incidence ratio 5.92 (3.82–9.16)

Note: CI = confidence interval.
*Numbers of newly diagnosed Sjögren syndrome (incidence rate per 1000 person-years).
†The total follow-up period (person-years).
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age, sex and other concomitant autoimmune diseases (rheumatoid 
arthritis, systemic lupus erythematosus and systemic sclerosis) 
(Table 5). There appeared to be a significant correlation between 
Sjögren syndrome and male sex with dermatomyositis, as evi-
denced by a higher hazard ratio when compared with controls (HR 
2.69, 95% CI 1.19–6.09) (Table 5).

Cumulative incidences of Sjögren syndrome
Overall, patients with dermatomyositis had a higher incidence of 
Sjögren syndrome when compared with the control group (p < 
0.001) (data not shown). When stratified by sex, a similar result was 
seen. The dermatomyositis group was associated with a higher 
cumulative incidence of Sjögren syndrome than the control group 
in both men (p < 0.001) and women (p < 0.001) (Figure 1).

Interpretation

We have shown a higher incidence of Sjögren syndrome among 
patients with dermatomyositis than among those without. When 
stratified by age and sex, similar trends persisted. A history of der-

matomyositis was significantly associated with subsequent 
Sjögren syndrome, even after adjusting for age, sex and concomi-
tant rheumatoid arthritis, systemic lupus erythematosus and sys-
temic sclerosis. There was also a strong interaction between der-
matomyositis and being male.

Sjögren syndrome has important implications for dermato
myositis patients and the physicians guiding their treatment. 
Reportedly, phenotypes (e.g., myositis) may be altered in patients 
with concurrent anti-SSA antibodies, hallmarks of Sjögren syn-
drome.13 These alterations include perivascular inflammation,15 
myositis deterioration, malignant disease,32 left ventricular dia-
stolic dysfunction,33 interstitial lung disease34 and death.32 Sjögren 
syndrome combined with other autoimmune diseases was associ-
ated with increased T-cell activation,35 Raynaud phenomenon,36 
thyroid disease,37 cardiac electrical instability38 and lymphoma,39 
more so than with the respective autoimmune diseases alone. 
Thus, Sjögren syndrome in dermatomyositis potentially defines a 
distinct disease subset of dermatomyositis. Considering the sub-
stantial risk of Sjögren syndrome in dermatomyositis as shown in 
this study, studies to clarify whether Sjögren syndrome associated 

Table 3: Age-adjusted standardized incidence ratio of Sjögren syndrome in male patients with dermatomyositis, stratified by age

Age, yr

Dermatomyositis
n = 514

Control
n = 2480

Rate ratio (95% CI)No. (incidence)* Follow-up† No. (incidence) Follow-up

20–39 4 (6.28) 637.08 2 (0.52) 3839.58 12.05 (2.21–65.81)

40–59 13 (11.58) 1122.33 5 (0.91) 5484.42 12.71 (4.53–35.64)

≥ 60 5 (10.59) 472.25 2 (0.90) 2231.25 11.81 (2.29–60.88)

Total 22 (9.86) 2231.67 9 (0.78) 11555.25 12.66 (5.83–27.49)

Age-adjusted standardized incidence ratio 12.37 (2.68–57.02)

Note: CI = confidence interval.
*Numbers of newly diagnosed Sjögren syndrome (incidence rate per 1000 person-years).
†The total follow-up period (person-years).

Table 4: Age-adjusted standardized incidence ratio of Sjögren syndrome in female patients with dermatomyositis, stratified 
by age

Age, yr

Dermatomyositis
n = 1088

Control
n = 5501

Rate ratio (95% CI)No. (incidence)* Follow-up† No. (incidence) Follow-up

20–29 20 (26.19) 763.67 22 (5.25) 4188.25 4.99 (2.72–9.14)

30–39 19 (19.94) 953.08 19 (3.11) 6110.75 6.41 (3.39–12.11)

40–49 38 (24.74) 1535.75 36 (4.29) 8397.50 5.77 (3.66–9.11)

50–59 31 (26.60) 1165.25 26 (4.11) 6327.25 6.47 (3.84–10.90)

60–69 6 (9.24) 649.67 13 (4.32) 3008.58 2.14 (0.81–5.62)

≥ 70 3 (11.14) 269.42 2 (1.68) 1193.00 6.64 (1.11–39.75)

Total 117 (21.92) 5336.83 118 (4.04) 29225.33 5.43 (4.20–7.01)

Age-adjusted standardized incidence ratio 5.42 (3.42–8.57)

Note: CI = confidence interval.
*Numbers of newly diagnosed Sjögren syndrome (incidence rate per 1000 person-years).
†The total follow-up period (person-years).
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with dermatomyositis might have independent prognostic impor-
tance are needed.

Although we did not explore the mechanism of association 
between dermatomyositis and Sjögren syndrome, plausible expla-
nations may include shared serological, genetic and autoantibody 
components, namely interleukin-4 (IL-4), B-cell activating factor 
(BAFF), IRF5 rs4728142 and anti-SSA. Serum IL-4 is increased in both 
patients with dermatomyositis40 and those with Sjögren syn-
drome,41 and IL-4 knockout mice lack immune-mediated secretory 
dysfunction.42 Moreover, there was increased BAFF in both patients 
with dermatomyositis43 and those with Sjögren syndrome.44 In 
patients with Sjögren syndrome, BAFF levels correlated with Sjögren 

syndrome Disease Damage Index.44 In mice, BAFF overexpression 
aggravated salivary gland inflammation (sialoadenitis) and 
increased Sjögren syndrome.45 Conversely, BAFF receptor blockade 
decreased autoantibodies and sialoadenitis.46 Furthermore, the IRF5 
rs4728142 variant was associated with both dermatomyositis17 and 
Sjögren syndrome.18 Moreover, dermatomyositis is associated with 
a high frequency of anti-SSA,15 which increased risk of Sjögren syn-
drome.47 Thus, common cytokines (IL-4, BAFF), gene polymorphism 
(IRF5 rs4728142) and autoantibodies (anti-SSA) probably underpin 
the link between dermatomyositis and Sjögren syndrome.

Although the incidence of Sjögren syndrome in this study was 
higher overall in women than in men, the incidence rate ratio for the 
male cohort was higher than that of the female cohort. The differen-
tial association of Sjögren syndrome between male and female 
patients with dermatomyositis may be explained by the different 
pathogenesis of dermatomyositis in the different sexes. Past studies 
of dermatomyositis showed sex differences in risk factors22 and auto-
antibody profiles.24 Furthermore, genetic studies of pediatric derma-
tomyositis showed sexual dimorphism in the gene–gene interac-
tion.48 These data indicated distinct immunopathologic mechanisms 
of dermatomyositis between men and women. Alternatively, it is also 
possible that dermatomyositis changes whatever exists in men that 
protects them from developing Sjögren syndrome. For example, der-
matomyositis exerted sex differential effects on expression of 
S100A4, a protein implicated in inflammatory and autoimmune dis-
eases.49 Future studies may help address these possibilities.

Strengths and limitations
The population-based nature of the cohort, the sample size from 
actual clinical settings, and the validated approach to data gath-
ering strengthened the reliability of this study.

Table 5: Hazard ratio for Sjögren syndrome in multivariable 
analyses

Variable
Adjusted HR* 

(95% CI) p value

Age 1.00 (0.99–1.01) 0.9

Female sex 3.92 (1.98–7.75) < 0.001

Dermatomyositis 2.67 (2.01–3.54) < 0.001

Interaction term (male 
dermatomyositis)

2.69 (1.19–6.09) 0.02

Rheumatoid arthritis 3.79 (2.92–4.92) < 0.001

Systemic lupus erythematosus 3.97 (2.99–5.28) < 0.001

Systemic sclerosis 1.53 (1.03–2.28) 0.03

Note:  CI = confidence interval.
*Adjusted for age, sex, interaction term, dermatomyositis, rheumatoid arthritis, 
systemic lupus erythematosus and systemic sclerosis.
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Figure 1: Cumulative incidence rates of Sjögren syndrome among patients in the dermatomyositis and control groups in both (A) men and (B) women 
(both p < 0.001, estimated by the log-rank test).



RE
SE

AR
CH

E192	 CMAJ  |  FEBRUARY 6, 2017  |  VOLUME 189  |  ISSUE 5	

Misclassification cannot be totally excluded in the administra-
tive databases. However, inclusion of any cases that were not 
Sjögren syndrome was not differential, and thus would decrease 
the likelihood that changes in rates would be detected. Therefore, 
misclassification would bias toward underestimation, rather than 
overestimation, of the association between dermatomyositis and 
Sjögren syndrome.

Retrospective cohort study designs raise concerns that differ-
ences in delay to diagnosis between patients with dermatomyosi-
tis and control patients might play a role in the connection be-
tween dermatomyositis and Sjögren syndrome. However, past 
studies showed similar delays to diagnosis of Sjögren syndrome 
between patients with and without antecedent autoimmune dis-
eases.31 Accordingly, differences in delay to diagnosis is unlikely 
to account for our findings.

Because clinical phenotypes or serologic characteristics of 
dermatomyositis were unavailable in administrative databases, 
whether patients with dermatomyositis positive for anti-SSA 
were those who presented with Sjögren syndrome was unknown. 
Further investigation to clarify the incidence of Sjögren syn-
drome in dermatomyositis in regard to phenotypes or serologic 
characteristics is warranted.

Finally, although patients with Sjögren syndrome had an 
increased risk of non-Hodgkin lymphoma,50 administrative data 
limited our ability to assess whether patients with dermatomyo
sitis and Sjögren syndrome had increased risk of malignant dis-
ease, particularly non-Hodgkin lymphoma, and the possible role of 
anti-transcription intermediary factor 1γ (anti-155/140) antibod-
ies51 as a serological marker for malignant disease.52 This question 
should be addressed by future studies.

Conclusion
This nationwide retrospective cohort study sheds light on the sex dif-
ferential association of Sjögren syndrome in patients with dermato-
myositis. Because treatment in the early phases of Sjögren syndrome 
shows a better response,53,54 early recognition of the condition is 
important. Future studies should clarify the meaning of Sjögren syn-
drome in dermatomyositis by investigating the association of 
Sjögren syndrome to clinical outcomes within a dermatomyositis 
cohort and identifying the contributions of different autoantibodies 
to the risks of Sjögren syndrome in these patients. In addition, the 
relationship between dermatomyositis and Sjögren syndrome could 
suggest a common pathophysiology in these 2 diseases. Mechanistic 
studies of sex differential association of dermatomyositis with 
Sjögren syndrome could provide new targets of therapy.
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