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ABSTRACT  

Objective;  To perform  mortality and cancer analyses across unselected and complete 

cohorts of patients with Idiopathic Inflammatory Myopathy (IIM) resident  in South-east 

Norway (denominator population 2.6 million), between 2003-12. 

Method: IIM cases were identified by comprehensive searches through patient administrative 

databases followed by manual chart review. Polymyositis (PM) and Dermatomyositis (DM) 

cases were classified by the Peter and Bohan and/or Targoff diagnostic criteria and sporadic 

Inclusion Body Myositis (sIBM) by the European Neuro-Muscular Centre (ENMC) criteria 

from 1997 and/or 2011. Every patient was matched for sex, age and residential area with 15

controls without IIM, drawn from the national population registry.

Results: Total mortality in the IIM study cohort was 27% (87/326). Standardized mortality 

rate (SMR) was higher in DM (2.6) than PM (2.4) and sIBM (1.7). IIM related death causes 

were frequent (64%) and included cancer (all IIM subsets), aspiration (sIBM), pulmonary 

complications (PM/DM) and infections (PM/DM). Mortality risk factors were older age at 

diagnosis and cancer (all IIM subsets), and reduced lung function (PM/DM). Cancer risk was 

increased in DM (Standard Incidence Rate 2.0) and PM (SIR 1.3), but not in sIBM (SIR 0.9). 

Ovarian cancer (8.3%) and lung cancer (5.5%) was more prevalent in DM than in the general 

population (1.1% and 2.9%, respectively).

Conclusion: This population-based study, with individual IIM case assignment and matched 

unexposed controls, shows that mortality rates and cancer risk remain elevated in DM as well 

as PM. SMR was also increased in sIBM, but several deaths in this group were due to 

potentially preventable causes.  
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INTRODUCTION

Idiopathic inflammatory myopathies (IIM) are chronic, systemic disorders of unknown 

aetiology. They are defined by progressive loss of striated muscle tissue and include three 

major clinical syndromes; dermatomyositis (DM), polymyositis (PM) and sporadic inclusion 

body myositis (sIBM).[1-5] PM and DM cause symmetric, proximal weakness, sIBM on the 

other hand, is more asymmetric and involves the quadriceps and finger flexors.[6-8] Myositis 

associated auto-antibodies (MAA) are frequent, particularly in PM and DM [9] and seem  

promising  as markers for clinical subtypes [10-12] and cancer-associated myositis.[9, 13] 

New classification criteria for the entire IIM group are in progress [14], but to date 

DM and PM are usually classified by the 1975 Peter and Bohan diagnostic criteria, [15, 16] or 

the revised 1997 criteria suggested by Targoff et al. [17] Classification of sIBM is mostly by 

the 1995 Griggs pathology criteria[18] or the more clinically based European Neuromuscular 

Centre (ENMC) criteria, first launched in 1997 [19] and last updated in 2011 as the ENMC 

IBM Research Diagnostic criteria.[20]

Studies from the 1970s indicated increased mortality in PM/DM. [21-25] Later work 

have confirmed this, but shown large variation in mortality rates, probably due to differences 

in patient selection, classification, loss to follow-up and treatment related issues.[4, 5] Peter 

and Bohan criteria have been applied in eight studies on mortality [3, 4, 26-31] but only one 

of these eight studies was performed on an unselected population based cohort. [3] This study, 

which is the largest mortality study to date, performed hospital discharge searches for 

PM/DM cases by the 7th International Classification of Disease version 7 (ICD-7) codes and 

subsequent case assignment by chart review to identify 248 PM/DM patients diagnosed in 

Finland from 1969-1985, followed until death or 1995. Mortality rates in this study were 

assessed by life-tables [3], and not by matched population controls [28]. Available data 



4

indicate that major causes of death in PM/DM are cancer, infections and cardiopulmonary 

complications. [3, 5] Prognostic factors vary between studies, but older age at diagnosis, 

cardiopulmonary disease, cancer and the presence of MAA have all been associated with poor 

outcome.[5, 32-34] 

Knowledge on survival and mortality in sIBM is more limited. Long-term follow-up 

studies from Europe have not found reduced life expectancy.[6] In contrast, a recent multi-

national study on selected patients, with no detailed case definition data available, reported 

increased mortality, with an estimated  Standardized Mortality Ratio (SMR) of 6.58 for 

patients aged 41+, and 4.82 for patients over 70.[34]  

Associations between PM/DM and solid tumours have been shown in population-

based studies with different case assignment strategies. Overall, these studies observed a 2-to 

4 fold increased cancer risk in PM/DM, with highest incidence rates in the DM subset and in 

males older than 50 years.[32, 35-38] Cancer diagnosis can precede, parallel, or follow 

DM/PM diagnosis. The largest cancer study in PM/DM to date was a pooled analysis of data 

from Sweden, Denmark, and Finland.[35-37]  The study included 618 DM and 914 PM 

patients identified by ICD-7 or ICD-8 hospital discharge diagnoses, but less than 1/3 of these 

cases had their PM/DM diagnosis verified by chart review[32]. Standardized Incidence Rates 

(SIR) were estimated using National cancer registry data as reference and found to be 3.0 in 

DM and modestly increased, at 1.3 in PM.[32]. A recent retrospective study on biopsy-proven 

IIM cases from Victoria, Australia reported increased cancer risk across all IIM subsets, 

including sIBM. [37] Cancer subtype analyses indicated that the most common PM/DM 

associated malignancies were of ovarian, lung, gastrointestinal, breast or haematological 

origin.[32, 35-38]

Data on the survival and cancer risk across all the IIM diagnoses in the general 

population are rather limited. There are few studies based on unselected groups and few 
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undertaken on sIBM. In the current study, based on sound case definitions, we assess SMR,

cancer risk in an unselected IIM cohort that includes all PM, DM and sIBM patients resident 

in South-East Norway (with a denominator population of 2.64 million) between January 2003 

and December 2012. All identified IIM patients were matched with15 unexposed controls 

matched for age, sex and residential area from the national population registry. Cox regression 

was performed in IIM group and utilized to identify risk factors for mortality in all the three 

disease groups.
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MATERIALS & METHODS 

Study cohort 

South-east Norway consist of 10 counties with 2 642 246 inhabitants (by December 

31st, 2012), includes the largest cities in Norway and consists mostly of urban/suburban 

dwellings. The IIM cohorts were selected from this denominator population and consisted of 

every person who fulfilled the study inclusion criteria for PM/DM or sIBM (see below).  

There are 10 public hospitals in South-east Norway; the largest is Oslo University 

Hospital (OUH), which is the primary local hospital for Oslo (with 600 000 inhabitants) and 

referral hospital for all the 10 counties in the region. In Norway, patients with IIM are 

followed by specialists at the public hospitals; PM and DM predominantly by 

rheumatologists[39], while sIBM patients are followed either by neurologists or by 

rheumatologists.[40] Since 1999, all patients contacts in the specialist health service were 

electronically registered by 10th revised version of the International Classification of Disease 

(ICD-10) codes. 

Study inclusion criteria 

Patients were included if they fulfilled the following criteria: (A) Disease classifiable 

as adult PM or DM by the Peter & Bohan and/or the Targoff criteria, or as sIBM by the 1997 

ENMC sIBM criteria and /or the 2011 ENMC IBM Research Diagnostic Criteria. (B) Age 

above 18 years. (C) Patient registered in the Norwegian Central Population Register with a 

home address in South-East Norway between January 1st 2003 and December 31st 2012.

Case finding strategy 

This has previously been described in detail.[39, 40] Briefly, two major acquisition 

routes were utilized to identify every adult patient with PM/DM and sIBM living in South-
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east Norway between 2003 and 2012; (1) broad ICD-10 based searches across the patient 

administrative databases at all of the public hospitals in the study area followed by manual 

chart review of all potential IIM cases, and (2) retrospective review of all muscle biopsy 

reports encoded with inflammation by a neuropathologist. This muscle biopsy report review 

was performed to identify all potential sIBM patients and aid the process of differentiating 

sIBM cases from cases with PM. Each patient was finally discussed on a one to one notion 

and assessed together with the clinical information gathered over a 10 year period. 

Disease characteristics: 

The time of symptom onset was recorded. Disease duration was defined as the time 

from diagnosis to the end of the observation period (at study end 31st of December 2012, or at 

the time of death). Time of death and cause of death was noted when applicable. Clinical, 

laboratory and radiological parameters were recorded at disease onset and cumulatively 

during follow-up as described [39, 40]; 

Assessment of Standard mortality rate (SMR) and survival rates:

All residents of Norway have a unique national registration number that allows 

complete follow-up until death or migration. This personal identification number system 

allows for case-controlled mortality studies. Hence, every patient was matched with 15  

controls without IIM, drawn from the National Population Registry via Statistics Norway. The 

matching included gender, year and month of birth and area of residence. Vital status at 

January 1st, 2013, was provided for patients and controls by the national population registry. 

SMR and survival rates were calculated using data from the matched controls.  

Causes and risk of dying.
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Causes of death were identified by manual chart review of medical charts, death 

certificates and autopsy and from ICD-10 codes from the official Cause of Death Registry in 

Norway. When there was discrepancy between information, data from the medical charts 

were used. The cause of death in the control group was given by Statistics Norway. In the IIM 

group causes of death was classified as either as IIM related mortality or mortality unrelated 

to IIM. Individual cases were discussed on a case to case notion amongst the authors when in 

doubt about the relation to IIM. If there was no notification of the death-it was named 

unknown.  When assessing risk factors for death, we utilized Cox regression on the IIM 

patients, to identify clinical parameters associated with increased hazards. 

Cancer

The Cancer Registry of Norway provided data on cancer occurrence between 2003-

2012 in the IIM patients and their matching controls, coupled via their personal identification 

numbers. Time and place of cancer diagnosis, stage, type and metastasis, organ of origin, and 

if deaths were related to cancer, was noted. IIM patients diagnosed with cancer before 2003 or 

after 2012 were identified during by chart review and pathology reports, and were included to 

assess if the cancer occurred +/-3 years prior or after IIM diagnosis. Due to the rarity of 

individual cancer subtypes, life tables from the Cancer Registry of Norway were utilized for 

comparative subtype frequency analyses.

Ethical aspects

The Regional Committee of Medical ethics in Southern Norway (REK Sør), the 

Norwegian Ministry of Health (the Norwegian Patient Registry) and Privacy Policy 

Department at OUH have all approved this study with all aspects related to patient data 

recording and ethical aspects related to the handling of patient sensitive material.  

Statistical analysis
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Statistical analysis was undertaken by SPSS, version 20/21 and STATA[41]. 

Descriptive statistics; continuous variables with normal distribution were presented as mean 

with Standard Deviation (SD) or 95% Confidence Interval (CI). Categorical variables were 

presented as numbers and percentages. Pearson’s Exact test and Chi Squared test was utilized 

for the comparison of independent groups of categorical data, significance level was p<0.05. 

Cumulative survival rates were calculated by the Kaplan-Meier method and significance and 

equality of survival distribution between controls and patients for the different levels of 

diagnosis was tested with the log-rank test (Mantel Cox). Survival curves were used to 

compare with the curves of the controls. Hazard rates were calculated by usage of SPSS Cox 

regression,  hazard rates, the numbers presented in tables were Wald and significance level, 

p<0.05 was interpreted as significant. All variables were tested separately on an individual 

basis by Cox regression to assure that the level of significance not was affected by multiple 

testing. [41] 

STATA was utilized when calculating SMR (Standard Mortality Rate) and SIR 

(Standard Incidence Rate), and Incidence rate ratio, these numbers were given with a 95% CI. 

. Mean time to death in years and Mean time from cancer to death measured in years were 

calculated utilising SPSS. STATA was also used when calculating 2,5 and 10 year survival in 

patients and controls.[41]
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RESULTS 

IIM patient cohorts  

As previously described [39, 40], the searches through the hospital databases 

identified 3160 patients who had received ICD-10 codes potentially compatible with IIM. 

These 3160 patients partly overlapped with the 500 patients who had muscle biopsies encoded 

with inflammation. Detailed, retrospective review of chart and histology data showed that 

only 326 of the patients screened were classifiable as IIM; 226 patients met the Targoff 

diagnostic criteria for PM/DM (98 PM, 128 DM) and 208 patients met the Peter & Bohan 

criteria. The remaining 100 patients (40 female and 60 male) met the 1997 and/or 2011 

ENMC diagnostic criteria for sIBM.[40] The 1997 criteria were met by 92 patients, and the 

2011 criteria were met by 95 patients.[40] The sIBM patients were older at diagnosis (mean 

age 66.9 years), had longer diagnostic delay (5.6 years), but shorter total disease duration (5.5 

years) than PM and DM patients (Table 1). By the end of the study period, 87/326 patients 

had died (Table 1). Mean time from diagnosis to death was shorter in DM (4.2 years) than in 

PM and sIBM (Table 1).

Mortality

Highest SMR (2.6) was observed in DM (Table 1). Stratification by time of diagnosis 

showed that SMR was significantly lower in DM patients diagnosed before 2003 (SMR 1.3) 

than in patients diagnosed from 2003 and onwards (SMR 3.2) (Table 1). The same trend was 

seen amongst the PM patients with SMR 1.9 in patients diagnosed before 2003 and 2.9 in 

patients diagnosed after 2003 (Table 1). In sIBM, who had a lower total SMR (1.7), the 

differences were less pronounced. 

Survival rates
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Overall, the survival in the IIM patients was lower than in the matched controls at all 

time-points. This was verified by test of equality of survival distributions between controls 

and patients by Log Rank (Mantel Cox) (p<0.000) (Figure 1). The cumulative two year 

survival for the whole IIM group was 87%, compared to 96% for age and gender matched 

controls (data not shown). Survival rates at two years were comparable across the three IIM; 

DM 86%, PM 87% and sIBM 87% (Figure 1). Similar overall survival rates were also 

observed after five years disease duration; DM 77%, PM 77% and sIBM 78% (Figure 1). 

Larger differences were seen at 10 years, where sIBM appeared to have a poor outcome with 

42% cumulative survival, but the corresponding low survival in the matched controls show 

that this was an effect of old age at diagnosis (Figure 1c). DM patients had a 55 % 10 year 

survival and the lowest age at diagnosis compared to 78% in their matching controls (Figure 

1b), compared to PM with 60% 10 year survival and 82% in controls (Figure 1a). 

Causes of death 

Causes of death were related to IIM in 56/87 (64%) patients (Table 2). Myositis 

associated cancer was defined as occurring +/-3 years from the IIM diagnosis. In DM, nine 

patients died secondary to myositis-associated cancer compared to five and three in PM and 

sIBM, respectively (Table 2). Interstitial lung disease (ILD)/Pulmonary Hypertension (PH) 

caused nine deaths in the DM group compared to none in the sIBM group and five in the PM 

group. Ten patients died of infection and in some of these cases, the infection was probably 

treatment related, although not well documented as such in journals. Aspiration associated 

deaths were mostly seen in sIBM (seven cases). Among the death causes that were not related 

to IIM, myocardial infarction/heart failure (14%) and cancer (8%) were the most common 

(Table 2).
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Mortality risk factors 

Mean age at diagnosis was associated with increased mortality across all three IIM 

subsets, with an increase in risk of 10% in PM/DM and 20% in sIBM for every increase in 

year (P=0.000). Disease duration was protective in all patients (P=0.000), with a lower risk in 

patients surviving past the first years of diagnosis (Table 3). Cancer was identified as a risk 

factor in all IIM subsets, with hazard rates (HR) of 9.0 (P=0.000) in DM, 2.7 in PM (P=0.013) 

and 2.5 in sIBM (P=0.025) (Table 3). Diffusing capacity for carbon monoxide (DLCO) <60% 

(a marker for pulmonary involvement) was associated with a 13 fold risk in PM patients and a 

5 fold risk in DM patients (P= 0.002 and P=0.018 respectively). In DM, FVC < 70% was also 

associated, with HR 7.0 (Table 3). The frequency of anti-Jo-1 was very high in our cohort 

(Table 1), but neither anti-Jo-1, nor MAA in total were associated with increased HR (Table 

3). All variables were in addition tested individually, to overcome the possibility of multiple 

testing influencing the level of significance. 

Cancer

Total frequency of cancer in the IIM cohort was 24% (78/326), compared to 16% 

(800/4889) in the age- and gender matched controls. Absolute and relative cancer frequencies 

differed between IIM subtypes; it was 24% (31/128) in DM and 11% (215/1926) in DM 

controls, 24% (23/98) in PM and 17% (245/1456) in PM controls and finally, 24% (24/100) in 

sIBM and 23% (340/1507) in the matched sIBM controls. Hence, the standard Incidence ratio 

(SIR) for cancer was higher in DM (2.0) than in PM (1.3) and sIBM (1.0) (Table 4). Myositis 

associated cancers, defined as occurring +/- 3 years of diagnosis, were seen in 18 DM 

patients, 11 PM patients, and 10 sIBM patients (Figure 2). Mean time from diagnosis to 

cancer was -2.4 years in PM, -3.1 years in DM and 2.9 years in sIBM (Table 4). Mean time  
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from cancer to death was lowest in DM patients 4.2 years compared to 6.9 and 6.1 years in 

PM and sIBM respectively.

Cancer types 

Cancer types and frequencies differed between the disease groups. The most frequent 

encountered cancers in DM were lung and ovarian cancer (Table 4). Life table data from the 

Norwegian Cancer Registry showed that the 10-year accumulated, age-adjusted frequency of 

ovarian cancer in females from the general population was 1.1%; lower than the 8.3% 

frequency observed in the female DM patients. According to the same life tables, 

accumulated, age-adjusted frequency of lung cancer was 3.1%, compared to 5.5% in DM.  

In PM, haematological malignancies were the most common cancer types (Table 4). Age-

adjusted frequency of haematological malignancies in life tables between 2003 and 2012 were 

2.9%, compared to 4.1% in the PM patients. The most common cancer types observed in 

sIBM were prostate, colorectal cancers and haematological malignancies (Table 4), and this 

frequency distribution was the same as in age-adjusted life table data (data not shown).
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DISCUSSION   

Cancer risk and mortality rates are important topics in IIM, but have rarely been 

assessed in population based settings. Here, these issues were approached by a case controlled 

study design with cases from unselected PM, DM and sIBM cohorts. Our results give further 

support to the notions that malignancy, particularly of ovarian and lung origin, and ILD are 

major determinants of mortality in DM, and that PM is also associated with increased, albeit 

more moderate, mortality and cancer risk. The results also show, for the first time that 

unselected sIBM has slightly increased SMR, but no signal for cancer.

We believe that the current study has major strengths. Firstly, the case assignment 

strategy applied was robust and captured (nearly) all IIM patients resident in the study area 

over a 10-year period. Secondly, due to the unique identification numbers and official 

mortality statistics in Norway, none of the patients identified were lost to follow-up. Thirdly, 

mortality and cancer data captured by manual chart review was confirmed and extended by 

data sets from the Norwegian Cancer and Mortality Registries. Finally, the use of age and sex-

matched unexposed controls, instead of life-tables, gave us a unique opportunity to directly 

compare data across all the mortality and cancer analyses.  

The weakness of this study was its retrospective nature of data-collection. All data 

acquisition on causes of death and clinical information were based on medical records and 

death certificates with potential missing information. Another limitation, which we were 

aware of, and aimed to quantify, was immortality bias. This was particularly evident in DM, 

where patients diagnosed prior to 2003 had much lower SMR than those diagnosed from 2003 

and onwards. 

At 55% and 60% respectively, the 10 years cumulative survival rates in our population 

based DM and PM cohorts were no higher than previously observed in single-centre cohorts, 
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[5, 27, 33]. The 10 year survival in sIBM was even lower (42%), but the low survival in the 

matched controls (57%) showed that this was an effect of age. The age effect was also 

apparent in the risk factor analyses where mean age at diagnosis stood out as an important 

determinant of mortality across all the IIM cohorts. Interestingly, we observed that disease 

duration was protective, with lower mortality in patients surviving the first five disease years.  

The mortality risk analyses showed increased HR for cancer in all the IIM subsets. As 

in previous studies, the risk was highest in DM [5, 33, 42, 43]. Reduced pulmonary function, 

expressed by FVC <70% was also associated with mortality in DM, but not in PM. DLCO 

<60%, on the other hand, had a higher HR in PM than in DM. Taken together, these data 

appear in line with a study on 107 PM/DM patients where reduced FVC and DLCO was 

associated with mortality.[44]   

Several previous studies have reported decreased survival in PM/DM patients with 

MAA [5, 13, 29, 45-47]. Here, we did not find that MAA was associated with mortality. We 

speculate that this may be an effect of differential patient selection. Our PM/DM cases were 

unselected, while the previous studies were from specialized centres that possibly selects for 

PM/DM patients with more severe disease and higher frequency of MAA-related organ 

complications like ILD and PH. Another possibility is that the recent availability of more 

efficient treatment has improved the relative survival of MAA positive patient subsets.  

The major causes of death in PM/DM were cancer, infections (some treatment related, 

but unfortunately not well documented), and respiratory failure due to ILD and/or secondary 

PH, as reported by others.[4, 5, 42, 48] Interestingly, in sIBM, aspiration due to dysphagia, a 

sometimes preventable complication, appeared to be the most important cause of death. 

The current study is the first to assess cancer in IIM cohorts based on individual case 

assignment and with matched controls. Reassuringly, the cancer frequencies, subtype 
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distribution and cancer risk factors observed were comparable to previous publications.[5, 32, 

36]Moreover, we believe that our data strengthen the notion of a para-neoplastic process in 

DM-patients, as cancer incidence in this subset was highest within the first year of diagnosis. 

[35] Notably, it is possible that the concept of cancer associated myositis,  based on a window 

around the time of diagnosis, may be less appropriate in sIBM than in PM/DM, due to the 

long diagnostic delay ( 5.6 years) seen in these patients.

In conclusion, this is the first study that concurrently have assessed mortality rates and 

cancer risk across well-defined, unselected IIM cohorts from the same catchment area, and the 

first to utilize matched controls rather than life tables. The results show that mortality in PM 

and DM remains high, and provide new insights on survival and risk for malignancies in 

sIBM. Based on the data we believe that it is reasonable to suggest mandatory cancer 

surveillance and ILD screening, irrespective of autoantibody status, in DM and PM. Mapping 

of oesophagus dysmotility for prevention of aspiration should be a priority in sIBM, with the 

aim of reducing disease related deaths. 
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Table.1. Demography and mortality rates in the Polymyositis (PM), Dermatomyositis (DM) 

and Inclusion Body Myositis (sIBM) patient study cohorts

Demography    

 PM DM sIBM 

Patients (N) 98 128 100 

Female/male ratio 1.6:1 2.1:1 0.7:1 

Age at diagnosis yrs. Mean (SD) 55.6 (1.5) 51.4 (1.4) 66.9 ( 0.9) 

Disease duration yrs. Mean (SD) 8.9 (0.8) 7.0 (0.7) 5.5  (0.5) 

Diagnostic delay yrs. Mean (SD)  1.6 (0.3) 1.4 (0.4) 5.6 (0.5) 

Deceased Number  30 26 31 

Mean time to death yrs. (CI 95%). 5.5 (3.1, 7.9) 4.2 (1.7, 6.7) 6.5 (4.6, 8.4) 

Anti-Jo-1 positive, n/N (%) 18/82 (22.0%) 47/120 (39.2%) 1/65 (1.5%) 

MAA positive  41/81 (50.6%) 71/120 (59.2%) 6/59 (10.2%) 

Mortality rates (CI 95 %)  

SMR* 2.4 (1.7, 3.3) 2.6 (1.8, 3.9) 1.7 (1.2, 2.3) 

SMR, diagnosis before 2003 1.9 (1.1, 3.2) 1.3 (0.5, 3.5) 1.4 (1.0, 2.1) 

SMR, diagnosis 2003-2012 2.9 (1.9, 4.4) 3.2 (2.1, 4.9) 1.9 (1.2, 2.9) 

*Standardized Mortality rate was calculated by using 15 age- and gender matched controls pr. 
Patient 

** MAA; myositis associated antibodies, i.e. Jo-1,PL7,
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Table 2: Causes of death, divided into disease related and disease-unrelated, in PM, DM and 

sIBM patients.

PM

(N=98)

DM

(N=128)

sIBM

(N=100)

Total

(N=326)

Total deaths 30 26 31 87 

Disease-related causes of death (68%) 19 21 16 56 

          ILD/PH* 5 9 0 14 

          Infection 4 2 4 10 

          Cancer 5 9 3 17 

          Aspiration and dysphagia 3 0 7 10 

          Falls and fatal injuries 2 1 2 5 

Causes of death, disease-unrelated (32%) 11 5 15 31 

          Heart failure and infarction 3 1 8 12 

          Cancer 3 4 0 7 

          Miscellaneous** 3 0 3 6 

          Unknown cause 2 0 4 6 

*ILD=Interstitial Lung Disease and PH= Pulmonary Hypertension  

**Miscellaneous: Cerebral bleeds and infarction, Diabetes Mellitus, general atherosclerosis, 
liver cirrhosis, portal hypertension, oesophageal varices. 
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Table 3: Assessment of mortality risk factors in PM, DM and sIBM patients. Risk expressed 

as Hazard Ratios with 95% confidence intervals and P-values. Risk factors with significance 

level P<0.05 are expressed in bold types. 

Risk factor PM DM sIBM 

Gender
1.3 (0.6, 2.8) 

P=0.49

0.8  (0.3, 1.9) 

P=0.55

0.9 (0.5, 1.9) 

P=0.84

Age at diagnosis  
1,1 (1.1, 1.1) 

P=0.00

1.1 (1.0, 1.1) 

P=00

1.2 (1.1,1.2) 

P=00

Disease duration
0.3 (0.2, 0.5) 

P=0.00

0.5 (0.3, 0.7) 

P=0.00

0.5 (0.4, 0.7) 

P=0.00

Diagnostic delay
0.8 (0.7, 1.2) 

P=0.15

1.0 (0.9, 1.1) 

P=0.81

1.0 (0.9, 1.1) 

P=0-51

Oesophagus dysmotility 
0.7 (0.3, 1.5) 

P=0.36

0.7 (0.3, 1.7) 

P=0.43

0.6 (0.3, 1.2) 

P=0.14

DLCO<60%  
12.9 (2.9, 58.1) 

P=0.00

4.9 (1.3, 18.2) 

P=0.02

1.1 (0.1, 9.9) 

P=0.93

FVC<70%
1.5 (0.5, 4,0) 

P=0.54

6.8 (1.8, 25.6) 

P=0.00

1.7 (0.3,9.0) 

P=0.52

MAA
1.2 (0.7, 2.0) 

P=0.54

1.2 (0.6, 2.2) 

P=0.57

1.2 (0.6, 2.3) 

P=0.56

Anti-Jo1
1.0 (0.5, 1.8) 

P=0.86

0.8 (0.4, 1.7) 

P=0.59

1.7 (0.8, 3.5) 

P=0.18

Anti-SSA
1.0 (0.6, 1.7) 

P=0.99

1.3 (0.7, 2.3) 

P=0.49

1.4 (0.8, 2.5) 

P=0.22

Cancer  
2.7 (1.2, 6.0) 

P=0.01

9.2 (3.9, 21.9) 

P=0.00

2.5 (1.1, 5.6) 

P=0,03
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FIGURE LEGENDS 

Figure 1 (A) Survival functions measured by survival rates at 2.5 and 10 years shown in 

percentage of PM patients and matched controls depictured in column diagrams. (B) and. (C)

estimated survival rates in dermatomyositis (DM) and sporadic Inclusion Body Myositis 

(sIBM), respectively.  

Figure2 Diagrams showing time from diagnosis (10 years prior to and 10 years after IIM 

diagnosis) to cancer debut in PM, DM and sIBM patients. Number of cancers seen in each 

disease group is shown on the vertical line. PM is depictured as blue, DM as red and sIBM as 

green. 








