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Abstract
Objective

Causes of death in inflammatory myopathies have rarely been studied. We have assessed a cohort of myositis patients 
followed in a single centre over a 37-year period, reviewing the mortality rate, causes of death and predictors of poor 

prognosis.

Methods
We performed a single-centre, retrospective study on patients aged ≥16 years fulfilling 3 or 4 of the Bohan and Peter 

criteria, noting their demographic data, clinical features, serology, treatment and outcome.

Results
Of 97 patients identified, 74.2% were female. The mean age at diagnosis was 40.5 years (SD 13.2). 38.1% had 

adult-onset dermatomyositis, 36.1% adult-onset polymyositis and 25.8% overlap myositis. 96.9% had upper and lower 
limb involvement (UL+/LL+) and 62.9% had a highest CK≥10 times the upper limit of normal. 33% had significant 

infection(s). The disease course was chronic persistent in 29.9%, relapsing and remitting in 34% and monophasic in 
36.1%. All received steroids and 92.8% other immunosuppressant(s). The median follow-up was 9 years (IQR 11.5). 

The estimated cumulative proportion survival at 5, 10, 15 and 20 years were 94.6%, 82.2%, 72,1% and 66.1%, 
respectively. 24.7% of patients died, mostly due to infection (29.2%). In univariate analysis, lung involvement 

(HR 1.78, p=0.013), infection (HR 4.18, p=0.003) and UL+/LL+ (HR 0.13, p=0.010) were statistically significantly 
associated with the risk of death. In the multivariate analysis infection (HR 3.68, p=0.009) and UL+/LL+ (HR 0.16, 

p=0.027) were statistically significantly associated with survival.

Conclusion
A good long-term survival is reported. Nevertheless, careful follow-up of myositis patients is important.

Key words
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predictors of poor prognosis
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Introduction 
Idiopathic inflammatory myopathies 
(IIM) are autoimmune systemic dis-
eases characterised by chronic inflam-
mation with progressive symmetrical 
mostly proximal muscle weakness, el-
evated serum muscle enzymes levels, 
electromyographic abnormalities and 
inflammatory infiltrates on muscle bi-
opsy (1). The aetiopathogenesis of IIM 
remains unknown, although environ-
mental factors in genetically suscepti-
ble individuals are implicated (2). The 
classification of IIM can be divided 
into four main groups: adult onset poly-
myositis (APM), adult onset dermato-
myositis (ADM), juvenile idiopathic 
inflammatory myopathies (JIIM) and 
inclusion body myositis (IBM) (3). It 
may be part of an overlap syndrome 
(OS), with other autoim mune diseases. 
The most common are systemic sclero-
sis, Sjögren’s syndrome, systemic lupus 
erythematosus (SLE), undifferentiated 
autoimmune rheumatic disease and 
rheumatoid arthritis. IIM, in particular 
ADM, can be associated with cancer in 
a paraneoplastic manner (3-4).  
Although muscle biopsy may not show 
inflammatory cell infiltrates in all cas-
es, it is a valuable diagnostic tool that 
helps distinguishing different types of 
IIM and, along with clinical and sero-
logical features, may help predicting 
outcome (5).
Since the 1950s corticosteroids have 
invariably been used, often with im-
munosuppressive drugs, notably   aza-
thioprine, methotrexate, cyclosporine, 
cyclophosphamide and mycophenolate 
mofetil. Intravenous immunoglobu-
lin (IvIg) and rituximab are used in 
cases of refractory disease and to help 
minimise the steroid requirements (6). 
These drugs have clearly been help-
ful, but do expose these patients to in-
creased risk of infection. 
Before corticosteroids and immunosup-
pressives were introduced, the mortal-
ity rate   was as high as 50-70% (7-10). 
Older series reported 5- year survival 
rates as low as 52% (11) or 65% (12), 
with survival rates at 7 and 8 years of 
53% (12) and 72.8% (13). More recent-
ly, earlier diagnosis and more aggres-
sive treatment regimens have improved 
the survival of these patients (9-10, 14). 

Malignancy, lung and cardiovascular 
complications as well as infections are 
the most common reported causes of 
death in these patients (3, 7, 8, 10, 14). 
However, the numbers of patients pre-
viously reported have often been quite 
small and the period of follow-up in-
variably <15 years. 
We have carefully observed a cohort of 
myositis patients, followed in a single 
centre for a period of over 30 years. We 
now review the causes of death, sur-
vival and predictors of mortality.

Materials and methods
We performed an observational retro-
spective study involving patients with 
IIM followed up between January 1976 
and December 2013. 97 patients with 
myositis, all under the care of one of 
us (DAI) were identified. Each fulfilled 
three or four of the Bohan and Peter 
criteria (1). Those with a final diagno-
sis of IBM or muscular dystrophy were 
excluded from this study, as well as 
those with an age of onset <16 years 
and patients whose follow-up was less 
than one year. Patients were divided 
into three groups: APM, ADM, and OS. 
From the patient’s medical notes we 
completed a database and analysed 
the demographic features (gender, eth-
nicity, age at diagnosis), duration of 
symptoms before diagnosis, extent of 
muscle involvement (ascertained by 
standard clinical assessment noting the 
presence or absence of upper and lower 
limb proximity muscles), autoantibody 
pattern, highest CK level, EMG and bi-
opsy results, treatment, disease course 
and extramuscular involvement [heart, 
lung, gastrointestinal (GI) tract, joints, 
infections, malignancy, skin ulcers and 
calcinosis], time of follow-up, date and 
cause of death. The extent of muscle in-
volvement was divided into upper limb 
(UL) and/or lower limb (LL) involve-
ment. The antinuclear antibody (ANA) 
was considered positive if the titre was 
≥1:80 (by immunofluorescence). The 
results from a range of other autoanti-
bodies were noted. We have been able 
to utilise stored serum from patients 
treated over 20 years ago for the more 
recently identified auto-antibodies. Se-
rum CK level was considered abnormal 
when it exceeded the normal limit as 
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defined by the local reference laborato-
ry. Patients were divided into 5 groups 
according to levels of CK (Table I).  
Cardiac involvement was defined by 
the presence (as a clinical manifesta-
tion or as a result of diagnostic tests) of 
one or more of the following: arrhyth-
mia, conduc tion abnormalities, con-
gestive heart failure, ischaemic disease 
and valvulopathy. Pulmonary involve-
ment was defined by persistent respira-
tory symptoms with abnormal pulmo-
nary function tests, chest computed 
tomography scan features associated 
with interstitial lung disease (ILD), or 
pulmonary hypertension (diagnosed by 
echocardiography or right heart cath-
eterisation). GI in volvement was de-
fined as dys phagia, regurgita tion or re-
flux. Joint involvement was considered 
to be present in patients with arthralgia 
or if an inflammatory ar thritis was di-
agnosed (on physical examination or 
by ultrasound scan). Significant infec-
tions were considered in patients with 
symptoms who needed hospitalisation. 
Malignancy not linked to the IIM was 
considered in patients diagnosed more 
than two years after or before the diag-
nosis of myositis. Those in whom the 
malignancy was diagnosed within 2 
years were included provided myositis 
specific autoantibodies were positive. 
The patients were classified into those 
who had a monophasic (M) illness 
(only one episode of active dis ease), 
a relapsing-remitting (RR) (disease 
flares and disease-free periods) and a 
chronic persistent (CP) disease (evi-
dence of active disease de spite treat-
ment) (15). Disease activity was de-
fined as a high serum CK together with 
symptoms suggestive of myositis or its 
complications. Duration of symptoms 
was defined as the number of months 
since the symptoms started until the 
diagnosis was established. Duration of 
follow-up was defined as the number 
of years from the date of the diagnosis 
(time 0) to the date of the last visit to 
our department, to the end of observa-
tion period (December 2013) or to the 
date of death (endpoints). The cause 
of death was ascertained from a mix-
ture of review of the patient’s hospital 
notes, general practitioner records and 
death certificates.

Statistical analysis
The IBM® SPSS® Statistics v. 22 was 
used for statistical analysis. The Kol-
mogorov-Smirnov test was used as test 
of normality. Continuous variables with 
a distribu tion similar to normal were 
described by the mean and standard 
deviation (SD) and the remaining were 
described by the median and interquar-
tile range (IQR) (P25-P75). Categorical 
variables were described by percent-
ages. The 1-year survival rate was cal-
culated by the direct method. The 5, 10, 
15 and 20 year survival rates were esti-
mated using the Kaplan-Meier analysis. 
The Log rank test was used to deter-
mine the statistical significance of the 
differences in survival rates between 
the subgroups of each variable. The 
Cox propor tional hazards regression 
was used to establish the relationship 
between the categorical predictor vari-
ables and the risk of death.  The inde-
pendent variables shown to be statisti-
cally significant in univariate regression 
were further submitted to multivariate 
analysis. The missing values were re-
ported and excluded from the analysis. 
A p-value <0.05 was con sidered statis-
tically significant. 

Results
Ninety-seven patients were assessed 
(Table I). Most (74.2%) were females, 
with a female to male ratio of 2.9, and 
most (63.9%) were Caucasian. The 
mean age at diagnosis was 40.5 years 
(SD 13.2). 44 (45.4%) patients were 
diagnosed between the ages of 20 and 
39 years old. The diagnosis was ADM 
in 37 (38.1%) patients, APM in 35 
(36.1%), and OS in 25 (25.8%). For 
the 81 patients whose notes provided 
reliable information, the median dura-
tion of symptoms before the diagnosis 
was made was 6 months (IQR 9). In 26 
(26.8%) patients the symptoms were 
present for less than 3 months before 
the diagnosis was made; 9 (9.3%) pa-
tients reported symptoms for at least 18 
months before the diagnosis. 
In terms of clinical presentation, most 
patients (96.9%) had upper and lower 
limb involvement (UL+/LL+) while 1 
had proximal weakness affecting only 
lower limbs (UL-/LL+) and 2 had no 
evidence of proximal weakness (UL-/

LL-). Among the patients whose re-
sults were available, 47 (49%) were 
ANA positive, 22 (23.2%) had positive 
anti-synthethase antibodies (20 with 
anti-Jo1, 1 with PL7 and 1 with PL12), 
SRP and Mi2 antibodies were positive 
in 3 (3.2%) and 5 (5.3%), respectively, 
and RNP was positive in 13 (13.7%). 
Most patients (62.9%) had a highest 
CK more than 10 times the upper limit 
of normal. Among those whose EMG 
and muscle biopsy reports were avail-
able (85 and 82 patients, respectively), 
these were compatible with an inflam-
matory myopathy in 89.4% and 85.4% 
of cases, respectively. The biopsy was 
normal in 11% and inconclusive in 
3.6% of cases. In terms of extramus-
cular features, significant infection was 
reported in 32 (33%) patients, lung and 
GI complications were each reported in 
31 (32%) patients, cardiac complica-
tions in 24 (24.7%), and malignancy in 
12 (12.4%) (the prevalence of cancer 
was 15.6% in ADM patients and 9.6% 
in APM patients). Furthermore, 45 
(46.4%) patients had joint involvement, 
8 (8.2%) had skin ulcers and 7 (7.2%) 
had calcinosis. Among the patients with 
malignancies, 4 were diagnosed within 
2 years of the myositis diagnosis (all 
were female; 1 with ADM, positive 
ANA and Mi 2, who was diagnosed 
with Hodgkin Lymphoma (HL); 1 with 
ADM, Jo1 positive, diagnosed with an 
endocrine carcinoma of the pancreas; 
1 with OS, ANA and RNP positive, 
diagnosed with a HL; 1 with ADM, 
Jo1 positive, who had an endometrial 
carcinoma). The course of the disease 
was RR in 33 (34%), M in 35 (36.1%) 
and CP in 29 (29.9%). Therapeutically, 
all patients received steroids and most 
(92.8%) also received one or more im-
munosuppressive drugs. The ones more 
frequently used were azathioprine, 
methotrexate, cyclosporine, cyclophos-
phamide and IvIg. 
The median duration of follow-up was 
9 years (IQR of 11.5 years). 20 (20.6%) 
patients were followed up for at least 20 
years. The observed survival at 1 year 
was 100% and the estimated cumulative 
proportion survival at 5, 10, 15 and 20 
years were 94.6%, 82.2%, 72,1% and 
66.1%, respectively (Fig. 1). During 
follow-up, 24 patients (24.7%) died, af-
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ter a median follow up of 10 years (IQR 
of 8.75 years). The mortality rate was 
24.3% in ADM patients, 22.9% in APM 
and 28% in OS. Infection was the most 
common cause of death [n=7 (29.2%)]. 
Pneumonia was the most frequent spe-
cific cause of death, being responsible 
for 20.8% of deaths in our cohort. Six 
patients (25%) died as a consequence 
of a malignancy, 4 (16.7%) died be-
cause of a cardiac complication and 
2 (8.3%) because of a lung complica-
tion (Table II). Among patients who 
died, most were females and Caucasian 
(58.3% and 66.7%, respectively). The 
mean age at diagnosis was 41.6 years 
(SD 14.6). Nine (37.5%) had ADM, 8 
(33.3%) had APM and 7 (29.2%) had 
OS. The median duration of symptoms 
before diagnosis among these patients 
was 6 months (IQR 5.5). Most (91.6%) 
had involvement of upper and lower 
limb. Among the 23 patients whose 
results were available, ANA was posi-
tive in 14 (60.9%) and 8 (34.8%) had 
positive anti-synthetase antibodies. In 
66.7% of patients who died, the high-
est CK was ≥10 times the upper limit 
of normal. A CP course was reported in 
41.7% of these patients and the treat-
ment included steroids+2 immunosup-
pressants in 33.3% (Table I).
There was no significant statistical dif-
ference in the risk of death between 
APM, ADM and OS patients, which 
led to their combination for survival 
analyses. Age, sex, ethnicity, disease 
course, CK level, ANA, antisynthetase 
antibodies, SRP, Mi2 and RNP antibod-
ies, treatment, delay in diagnosis, ma-
lignancy, cardiac, GI and joint involve-
ment, skin ulcers and calcinosis were 
not statistically significantly related 
to the risk of death. In the univariate 
analysis, lung involvement [hazards ra-
tio (HR) 1.78; 95% confidence interval 
(CI):1.13-2.82; p=0.013], infection (HR 
4.18; 95% CI:1.61-10.91; p=0.003) and 
UL+/LL+ (HR 0.13; 95% CI:0.03-0.62; 
p=0.010) were statistically significantly 
associated with the risk of death. In the 
multivariate analysis, infection (HR 
3.68; 95% CI:1.38-9.82; p=0.009) and 
UL+/LL+ (HR 0.16; 95% CI:0.03-0.81; 
p=0.027) were the only factors statisti-
cally significantly associated with sur-
vival.

Table I. Descriptive analysis of the study population.

Descriptive analysis of the study population

  97 patients 24 patients who died

Diagnostic category, n (%) ADM 37 (38.1) 9 (37.5)
 APM 35 (36.1) 8 (33.3)
 OS 25 (25.8) 7 (29.2)
Sex, n (%) Female 72 (74.2) 14 (58.3)
 Male 25 (25.8) 10 (41.7)
Ethnicity, n (%) Caucasian 62 (63.9) 16 (66.7)
 Afro-Caribbean 21 (21.7) 5 (20.8)
 South Asian 10 (10.3) 2 (8.3)
 Asian 3 (3.1) 0 (0)
 Other 1 (1) 1 (4.2)
Age at diagnosis, mean (SD)  40.5 (13.2) 41.6 (14.6)
Age groups (years), n (%) <20 6 (6.2) 1 (4.2)
 20 – 39 44 (45.4) 11 (45.8)
 40 – 59 37 (38.1) 8 (33.3)
 ≥60 10 (10.3) 4 (16.7)
Duration of symptoms (months),  6 (9) 6 (5.5) 
   median (IQR)  (16 missing values) (3 missing values)
Duration of symptoms (months), <3 26 (26.8) 4 (16.7)
   groups n (%) 3 – <9 28 (28.9) 12 (50)
 9 – <18 18 (18.5) 5 (20.8)
 ≥18 9 (9.3) 0 (0)
  (16 missing values) (3 missing values)
Upper/Lower limb involvement, n (%) UL+/LL+ 94 (96.9) 22 (91.6)
 UL-/LL+ 1 (1) 1 (4.2)
 UL-/LL- 2 (2.1) 1 (4.2)
Highest CK, n (%) N 8 (8.2) 3 (12.5)
 N – <2x upper limit 3 (3.1) 0 (0) 
 2 – <5x upper limit 10 (10.3) 2 (8.3) 
 5 – <10x upper limit 12 (12.4) 3 (12.5) 
 ≥10x upper limit 61 (62.9) 16 (66.7)
  (3 missing values)
ANA +, n (%)  47 (48.5) 14 (58.3)
  (1 missing value) (1 missing value)
Other autoantibodies, n (%) Antisynthetase + 22 (22.7) 8 (33.3)
 SRP + 3 (3.1) 0 (0)
 Mi 2 + 5 (5.2) 1 (4.2)
 RNP + 13 (13.4) 5 (20.8)
  (2 missing values  (1 missing value
  for each antibody) for each antibody)
Extramuscular complications, n (%) Cardiac involvement 24 (24.7) 12 (50)
 Lung involvement 31 (32) 11 (45.8)
 Malignancy 12 (12.4) 6 (25)
 Infection 32 (33) 14 (58.3)
 GI involvement 31 (32) 8 (33.3)
 Skin ulcers 8 (8.2) 3 (12.5)
 Calcinosis 7 (7.2) 3 (12.5)
 Joint involvement 45 (46.4) 8 (33.3) 
  *  *
Treatment, n (%) S 7 (7.2) 3 (12.5)
 S + 1 IS 26 (26.8) 4 (16.7)
 S + 2 IS 25 (25.8) 8 (33.3)
 S + 3 IS 11 (11.3) 4 (16.7)
 S + ≥4 IS 28 (28.9) 5 (20.8)
Disease course, n (%) M 35 (36.1) 6 (25)
 RR 33 (34) 8 (33.3)
 CP 29 (29.9) 10 (41.7)
Duration of follow-up (years),  9 (11.5) 10 (8.75) 
   median (IQR)
  
SD: standard deviation; IQR: interquartile range; ADM: adult onset dermatomyositis; APM: adult on-
set polymyositis; OS: overlap syndrome; UL+/LL+: upper and lower limb involvement; UL-/LL+: only 
lower limb involvement; UL-/LL-: no evidence of proximal weakness; N: normal CK; N – <2x upper 
limit - CK level between the upper limit of normal and two times the upper limit of normal; 2 – <5x 
upper limit - CK level between two and five times the upper limit of normal; 5 – <10x upper limit - CK 
level between five and ten times the upper limit of normal; ≥10x upper limit - CK level of at least ten 
times the upper limit of normal; GI: gastrointestinal; S: steroids; IS: immunosuppressants; M: mono-
phasic; RR: relapsing and remitting; CP: chronic persistent. 
*Data were missing in 3 patients in each category, except for malignancy where we lacked information 
on 2 patients.
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Discussion
This study reports the longest follow 
up period of myositis patients that we 
are aware of (9, 12, 16-19). We have 
focused on the number and causes of 
mortality in this group. 
Our study population had a female pre-
ponderance (F:M ratio of 2.9), as pre-
viously reported in other series (9, 13, 
16-18, 20-21). The mean age at onset 
was similar to that reported by Danko 
et al. (17) (40.5 and 39.2 years, respec-
tively). In other reports, the mean age 
at onset was higher, varying between 
45 and 52 years (13, 18, 20-21) or 56 
years for polymyositis (PM) and 53 
for dermatomyositis (DM) in another 
study (16). In terms of clinical pres-
entation, most patients (97.9%) had 
evidence of proximal muscle weak-
ness, with involvement of upper and 
lower limb in 96.9%. Previous series 
(13, 17, 22) have reported evidence of 
proximal weakness in 80, 93 and 100% 
of patients. Like in other studies (9, 

13, 20, 22), all of our patients received 
steroids. 93.3% also received other im-
munosuppressives, which is a higher 
percentage compared to that in other 
reports (13, 20, 22). While the early use 
of appropriate and aggressive immuno-
suppressive therapy is one of the factors 
contributing to an improved survival in 
IIM patients (17), it has been observed 
that steroid therapy predicts infection 
onset in APM/ADM, while other cyto-
toxic drugs amplify their immunosup-
pressive effects (23). Additionally, the 
incidence of malignant diseases may 
be increased by the long-term use of 
cytostatic drugs (16). Therefore, these 
patients must be closely monitored for 
extramuscular complications resulting 
from the disease and its treatment.
In a small series of PM/DM patients 
(24), severe infections occurred in 
26.1% of patients. Another study as-
sessed the frequency of severe pyo-
genic and non-pyogenic/opportunistic 
infections, requiring hospitalisation, in 

a large cohort (279 PM/DM patients) 
(23). Severe infections were reported 
in 37.3% of patients, most of them 
(68.3%) pyogenic (the majority aspi-
ration pneumonia), but 35.7% were 
nonpyogenic/opportunistic infections, 
including infection by Mycobacterium 
tuberculosis and Candida albicans. In 
our study, significant infection(s) oc-
curred in 32 (33%) patients and lower 
respiratory tract infections (pneumo-
nia, tracheobronchitis) were the most 
frequent. They were reported in 30 pa-
tients, 19 (63.3%) of whom had ILD. It 
is possible that pre-existent changes in 
the lung as well as the immunosuppres-
sive treatment required for ILD creates 
a favourable environment for the devel-
opment of pyogenic infections. Two pa-
tients had septicaemia, one of them of 
pulmonary origin and the other due to 
multiple infections (respiratory, urinary 
tract, pancreatic abscess). They were 
both on steroids and azathioprine and 
the second one had been treated with 
cyclophosphamide in the past. Two pa-
tients had articular tuberculosis.
ILD was present in 32% of our cohort, a 
higher prevalence than that seen in pre-
vious reports (22.2%–23.1%) (17, 25). 
In another study (26), the prevalence 
of ILD in PM and DM was 32%. These 
authors considered the possibility of 
selection bias caused by the severity of 
the disease in patients referred to spe-
cialised centres (like our own) and that 
patients with both clinical and subclini-
cal disease were detected. This might 
also explain the high percentage of ILD 
in our cohort.
In a systematic review (14), the inci-
dence of cardiac involvement was 9 
to 72% and heart failure was the most 
frequently reported symptom (32 to 
77%). Cardiac involvement is also one 

Fig. 1. Estimated cumu-
lative proportion survival 
(Kaplan-Meier curve).

Table II. Causes of death.

Causes of Death Lung Cardiac Malignancy Infection Other / uncertain Total

n (%) 2 (8.3) 4 (16.7) 6 (25) 7 (29.2) 5 (20.8)                     24 (100)

Specific causes, n ILD – 2 Myocardial Lung cancer – 1 Pneumonia – 5 Trauma – 1
  infarction – 3 Haematological (HL) – 2 Sepsis  – 2 GI bleeding – 1
  Cardiac involvement*- 1 Gynecological – 2  Uncertain - 3
   (1 ovarian, 1 endometrial)
   Uncertain - 1 

ILD: interstitial lung disease; HL: Hodgkin lymphoma; GI: gastrointestinal. *this patient had heart failure, mitral valvulopathy and a conduction defect.
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of the most important causes of mortal-
ity in patients with DM, mainly due to 
congestive heart failure which is related 
to old age, metabolic syndrome and hy-
pertension (5). In our study, 24 (24.7%) 
patients had cardiac involvement and, 
among these, 7 had heart failure and 
11 had ischaemic changes. It has been 
established that autoimmune disorders 
increase the risk of cardiovascular dis-
ease, which is not fully explained by 
traditional risk factors (27). It is pos-
sible that the chronic inflammation that 
occurs in inflammatory myopathies 
plays a role in the progression of coro-
nary atherosclerosis (28). Nevertheless, 
among the patients with heart failure 
and/or ischaemic changes, 12 had a di-
agnosis of hypertension, diabetes and/
or dyslipidaemia.
The risk of cancer is increased in pa-
tients with DM or PM (29-30), and the 
risk is higher in DM patients (25). The 
cancers most frequently reported in 
western countries are lung, breast, ovar-
ian, pancreatic, colorectal and stomach 
(31-32). In our study, 12 (12.4%) pa-
tients were diagnosed with a malig-
nancy and the prevalence was higher in 
ADM patients. The types of cancer were 
consistent with those previously report-
ed. In 66.7% of patients with cancer, the 
malignancy was diagnosed more than 
two years apart from the myositis. This 
is in agreement with the previous obser-
vation that, although the risk of cancer 
is higher in the first year after the diag-
nosis of the IIM, it is still higher than 
in the general population for more than 
five years (31).
Our frequencies of GI involvement, 
calcinosis and skin ulcers are similar to 
what has been previously reported (9, 
17).
Except for the study by Airio et al. (16), 
in which the median follow up was 11 
years, our median time of follow up (9 
years) is longer than that reported in 
most studies. (10, 17-18, 20-22). Fur-
thermore, a fifth (20.6%) of our cohort 
was followed up for at least 20 years.
Similar to other reports (9, 13), we did 
not find statistically significant differ-
ence in survival between APM, ADM 
and OS groups. Our survival rate for 
the whole group was 100% at 1 year 
and estimated cumulative survivals at 

5, 10 and 15 years were 94.6%, 82.2% 
and 72.1%, respectively. Furthermore, 
we report an estimated survival rate at 
20 years of 66.1%. Danko et al. (17) 
reported similar survival rates (95% at 
1 year, 92% at 5 years and 89% at 10 
years). These survival rates are higher 
than those reported in older series (11-
13, 19), reflecting the improvement in 
diagnostic and therapeutic management 
of myositis patients. In other recent se-
ries involving cancer associated myosi-
tis (9, 18, 21), survival rates were also 
lower than in our report. In the study 
by Airio et al. (16), the lower survival 
rates reported (75% and 55% for PM at 
5 and 10 years, respectively; 63% and 
53% for DM at 5 and 10 years, respec-
tively) may be explained by a selection 
bias towards the severe end of the spec-
trum of myositis. 
Our mortality rate (24.7%) was simi-
lar to previous reports (9, 33). Other 
studies also reported infections as the 
main (7, 13) or as the second cause 
of death (10). In a study that analysed 
death certificates of DM/PM patients 
(8), infections were the fourth cause of 
death. Nevertheless, like in our study, 
pneumonia was the commonest specific 
cause of death, but it was included in 
the group of diseases of the respiratory 
system. Malignancies have been the 
main or one of the most frequent causes 
of death in some studies, particularly 
those including malignancy associated 
myositis (7, 9, 20, 22). Cardiac and 
lung involvement have also been de-
scribed as common causes of death in 
other studies (9-10, 13, 17, 21-22). 
Among the patients who died of pneu-
monia, one had a previous diagnosis of 
ILD, one (who died of aspiration pneu-
monia) had dysphagia, and another one 
had ILD and dysphagia. The extramus-
cular complications may have directly 
contributed to the cause of death of 
these patients.
A number of unfavourable prognostic 
factors have been described in myositis: 
older age, male sex, longstandig symp-
toms before diagnosis, cardiac and lung 
involvement, presence of cancer, dys-
phagia, anti-synthetase and anti-SRP 
antibodies (9, 13, 16, 19-20, 24, 34-37). 
In our series, in univariate analysis, in-
fection (HR 4.18; 95% CI:1.61–10.91; 

p=0.003) and lung involvement (HR 
1.78; 95% CI:1.13-2.82; p=0.013) were 
statistically significantly associated 
with an increased risk of death. Previous 
studies (38-39) have noted a decreased 
survival in patients with ILD compared 
with those without ILD, which makes 
early detection of ILD a priority in 
these patients. In the multivariate analy-
sis, patients with infections had a 3.68 
greater probability of dying compared 
to those without infections (HR 3.68; 
95% CI:1.38–9.82; p=0.009). We would 
emphasise the need for close monitor-
ing of myositis patients in order to 
promptly diagnose and treat infections. 
Patients with both upper and lower limb 
involvement had a 84% lower probabil-
ity of dying compared to other patients 
(HR 0.16; 95% CI:0.03–0.81; p=0.027). 
However, most patients [n=94 (96.9%)] 
had upper and lower limb involvement 
(23.4% of whom died) and, among the 
remaining 3 patients, 2 (66.7%) died. 
This may represent a statistical bias that 
has contributed for this result.
Of note, the discrepancies regarding 
study designs, inclusion criteria and 
subgroups of IIM considered, make it 
difficult to compare results between dif-
ferent series.
Our study is retrospective, observa-
tional and single-centre which may, 
nevertheless, have the advantage of a 
careful consistent approach to follow-
up. Given the very long duration of fol-
low-up we were not able in the study to 
utilise some of the more sophisticated 
methods of muscle weakness assess-
ment. But all of these patients were ex-
amined repeatedly by the same observ-
er (DAI) over many years. The present 
study is one of the first to detail causes 
of death in patients with inflammatory 
muscle diseases followed for very long 
periods of time. Our observation period 
is longer than previously reported and 
our median follow up was higher than 
that reported in most studies. Although 
the numbers are relatively small, our 
cohort has demonstrated multiple eth-
nicities. We report a good survival rate 
compared to other studies, over a fol-
low up of ≥20 years in many cases. 
Nevertheless, 24.7% of the patients 
died, the main cause being infection. 
Infection, malignancy, cardiac and lung 
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involvement were, not only important 
causes of death, but also common ex-
tramuscular features of these patients, 
leading to a significant morbidity. This 
highlights the importance of a regular 
and careful follow up in these patients 
in order to promptly diagnose and treat 
or, whenever possible, prevent these 
complications. 
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