




Definition 

 Idiopathic inflammatory myopathies are a 
group of systemic diseases characterized by 
an immune mediated attack on skeletal 
muscle 

 Characterized by 

 Proximal muscle weakness 

 Nonsuppurative inflammation of skeletal muscle 

 Accompanied by extramuscular manifestations 

 



Inflammatory Myopathies 
classification  

 Dermatomyositis 

 Polymyositis 

 Inclusion body myositis 

 Overlap Syndrome/MCTD 

 Malignancy associated myositis 

 



Epidemiology 



Which of the following is Not true? 

1. Incidence rates vary from 2.18 to 7.7 per 
million and prevalence rates from 10 to 60 
per million. 

2. PM is rare in childhood and occurs after the 
second decade 

3. DM occurs in adult and childhood 

4. DM/PM are more common in females. 

5.   IBM  does not happed before age of 50. 

 

 

 

 



Epidemiology 

 Incidence rates vary from 2.18 to 7.7 per 
million and prevalence rates from 10 to 60 
per million 

 PM is rare in childhood and occurs after the 
second decade 

 DM occurs in adult and childhood 

 DM/PM are more common in females 

 IBM more common in males after the age of 
50yrs 

 



Diagnosis 



Diagnosis 

 Making an accurate diagnosis is 
important due to 

 The potential toxicity associated with the 

immune therapeutic regimes used for 

treatment 

  Frequency of multisystem involvement 

  Association with malignancy and 

autoimmune rheumatic disorders 



Diagnosis 

 Criteria proposed by Bohan and Peter in 
1975 

1. Symmetric proximal muscle weakness by 

physical exam 

2. Elevation of serum skeletal muscle enzymes  

3. EMG changes 

4. Muscle biopsy 

5. Typical skin rash of DM 

 



Issues with diagnostic 
criteria 

 It does not define a specific criteria for IBM 

 The degree of weakness and the level of CK 
elevation required for the diagnosis of IIM are not 
specified and both are non-specific markers of 
muscular damage 

 EMG triad can confirm the presence of a myopathic 
process, however it is not limited to the diagnosis of 
IIM. 

 Muscle biopsy abnormalities can be seen in both IIM 
and other neuromuscular diseases. 

 The criteria does not address radiological changes. 



Pathogenesis 



All of the following are true except 

1. In Dermatomyositis – the humoral immune process 
is directed against the vascular endothelium 

2. In Polymyositis there is activation of complement, 
leading to deposition of the C5b-9 membrane 
attack complex on the endothelium resulting in 
capillary necrosis 

3. In Dermatomyositis, cellular infiltration lead to 
hypoperfusion, ischemic muscle injury and 
perifascicular atrophy 

4. In PM and IBM there is evidence of an antigen 
directed and MHC-1 Restricted cytotoxicity 
mediated by CD8 T cells 

 

 

 

 

 



Muscle anatomy 



Pathogenesis 

 In Dermatomyositis – the humoral immune process 
is directed against the vascular endothelium 

 There is activation of complement, leading to 
deposition of the C5b-9 membrane attack complex 
on the endothelium resulting in capillary necrosis 

 Causing hypo perfusion, ischemic muscle injury and 
perifascicular atrophy 







Pathogenesis 

 In PM and IBM there is evidence of an antigen 
directed and MHC-1 Restricted cytotoxicity 
mediated by CD8 T cells 

 Upregulation of cytokines, chemokines and adhesion 
molecules enhance the transmigration of T cells 
from the circulation to the muscle 









Muscle weakness 

 Proximal weakness Involvement of pelvic girdle 

usually greater than upper body weakness  

 Dysphagia and nasal regurgitation – Due to 

weakness of the tongue, pharynx and 

esophageal muscles 

 Weakness of respiratory muscles is rare – seen in 

only severe cases 

 Ocular muscles are never involved. 



All of the following are true except 

1. Interstitial lung disease occurs in 5-30% of patients 
with idiopathic inflammatory myopathy (associated 
with anti-Jo-1 antibodies) 

2. Cardiac involvement is unusual and, if present, 
portends a bad prognosis 

3. A severe, deforming, erosive arthropathy can occur 

4. Rhythm disturbances, conduction defects, 
congestive heart failure, pericarditis, pulmonary 
hypertension, and myocarditis can occur.  



Extramuscular manifestations 

 Constitutional manifestations 

 Pulmonary manifestations 

 Cardiac manifestations 

 Joint involvement 

 Gastrointestinal manifestations 

 Overlap syndromes 

 Cutaneous manifestations 

 

 

 

 



Skin changes in DM. 



All of the following are true except 

1. In as many as 40% of patients, the skin disease may 
be the sole manifestation at the onset. 

2. Muscle disease may occur concurrently with, 
precede, or follow cutaneous manifestations of 
dermatomyositis by weeks to years  

3. A heliotrope rash is rarely observed in other 
disorders; therefore, its presence is highly 
suggestive of dermatomyositis. 

4. A heliotrope eruption is photoexacerbated  
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 In as many as 40% of patients, the skin disease may 
be the sole manifestation at the onset. 

 Muscle disease may occur concurrently with, 
precede, or follow cutaneous manifestations of 
dermatomyositis by weeks to years  

 A heliotrope rash is rarely observed in other 
disorders; therefore, its presence is highly 
suggestive of dermatomyositis. 

 A heliotrope eruption is NOT photoexacerbated  

 



Muscle enzymes 





Muscle Enzymes 

 Muscle enzymes elevated 
 AST,ALT,LDH, Aldolase, CPK 

 CPK most sensitive and best measure of muscle 
injury 

 Muscle CPK 99% MM, with small amount of MB 

 CPK can be elevated as much as 50 fold in PM/DM 

 CPK elevation is relatively modest in IBM 

 CPK elevation more than 100 fold should call the 
diagnosis into question 

 CPK levels may rarely be normal , even in the 
presence of inflammatory changes on muscle Biopsy 
explanation is unclear 



Relationship between serum CPK 

level and disease activity 

 Most reliable biochemical indicator of 
disease activity 

 Usually starts to decline before clinical 
improvement occurs 

 Rising CPK level may be the first indication of 
disease reactivation, even before muscle 
weakness develops 



Auto antibodies in IIM 

 Classified as 

 Myositis associated antibodies 

 Myositis specific antibodies 

 Although called myositis specific, they are 

not pathognomic or tissue specific 



Myositis specific autoantibodies  

Autoantibody Prevalence Clinical 

association 

Anti-ARS    

Anti-jo-1, PL-7, 

PL-12,KS,OJ,EJ 

20-50% Antisynthetase 

syndrome  

Anti-SRP <5% Severe resistant 

PM 

Anti-Mi-2 5-10% Classic DM 



Myositis associated 
antibodies 

 Anti-U1-RNP 

 Highly specific for MCTD 

 Overlap of SLE, PM and scleroderma 

 Anti-PM/Scl 

 Seen in patients with scleroderma/myositis overlap 

 ANA 

 Seen in association with other connective tissue 
diseases 



Muscle Biopsy 

 Definitive diagnostic procedure and should be 
performed prior to treatment 

 Open biopsy is preferable to needle biopsy 

 Site of biopsy 
 Avoid atrophic muscles or muscle on which 

EMG has been performed 

 Due to patchy nature of histological changes 
the biopsy may be normal or inconclusive 



Electromyography 

 EMG findings are not specific for IIM 

 Myopathic motor unit action potentials 
 Polyphasic 

 Short duration 

 Low amplitude 

 Evidence of increased membrane irritability 
 Positive sharp waves 

 Fibrillation potentials 

 Complex repetitive discharges 

 In IBM additional evidence of neurogenic changes 
 Prolonged and large amplitude motor unit action potentials 



Muscle imaging 

 MRI is the modality of choice for detecting active 
myositis and recognizing selective patterns of 
muscle involvement 

 MRI is of great importance to select the muscle 
biopsy site as well. 

 The sensitivity of muscle ultrasound in detecting 
myositis is 83% 

 The positive predictive value of ultrasound is 95%, 
whereas the negative predictive value is 89%.  







Malignancy and IIM 



DM/PM and Malignancy 

 Association between cancer and myositis first 
described in 2 cases in 1916 

 Observations suggesting that the association of 
cancer and myositis is not coincidental: 

–Improvement in rash and strength after cancer 
treatment 

–Recurrence of weakness with tumor relapse 

–Development of myositis around the time of cancer 
diagnosis 

 



All of the following factors are associated 

with malignancy in IIM except   
 

1. Capillary damage on muscle biopsy 

2. Cutaneous necrosis or vasculitis 

3. Poor response to treatment 

4. Presence of interstitial lung disease 

5. Rapid onset of symptoms especially with low or 
normal CK 

 

 



 Risk factors associated with malignancy: 

DM (including amyopathic?) > PM > IBM 

Older age at onset (No increased risk in PM patients age 15-
44) 

Rapid onset of symptoms especially with low or normal CK 

Capillary damage on muscle biopsy 

Cutaneous necrosis or vasculitis 

Poor response to treatment 

Protective: Presence of interstitial lung disease 

    Sparsa A et al. Arch Dermatol 138(7); 2002 
                    Ponyi A et al. Ann Ny Acad Sci 1051; 2005 



Hill, CL et al. Lancet (357); 2001 



 618 cases of DM 

 Mean age at diagnosis was ~ 55 years 

 198/618 (32%) had cancer 

 SIR for all cancer types for DM: 3.0 

 SIR for men: 3.3, SIR for women: 2.8 

 115/198 (58%) of cancers developed AFTER 
the diagnosis of DM 

 

Hill, CL et al. Lancet (357); 2001 



 914 cases of PM 

 Mean age at diagnosis was ~ 56 years 

 137/914 (15%) had cancer 

 SIR for all cancer types for PM: 1.3 

 SIR for men: 1.4 , SIR for women: 1.2 

 95/137 (69%) of cancers developed AFTER the 
diagnosis of PM 

 

Hill, CL et al. Lancet (357); 2001 



Cancers with Greatest Increased 

Risk 

DM 

 –Ovarian(SIR 10.5)  

 –Lung (SIR 5.9) 

 –Pancreatic (SIR 3.8) 

 –Non-Hodgkin 
Lymphoma (SIR 3.6) 

 –Stomach (SIR 3.5) 

 –Colorectal (SIR 2.5) 

 –Breast (SIR 2.2) 

 

PM 

 –Non-Hodgkin 
lymphoma (SIR 3.7) 

 –Lung (SIR 2.8) 

 –Bladder ( SIR 2.4) 

 

 

Hill, CL et al. Lancet (357); 2001 





Cancer Screening 

Recommendations 

A matter of debate 



 

 Approach #1 

–Complete history and physical exam 

–Few routine blood and urine tests 

–Fecal occult blood 

–Chest x-ray 

–Additional tests in case of specific signs and 
symptoms 

 



Approach #2: Look really hard for cancer! 

 Routine laboratory evaluation (CBC, ESR, CMP, U/A), 
serum and urine immunofixation, tumor markers (CA-125 
and CEA) 

 Chest/abdomen/pelvis CT  

 Women: Pap smear, pelvic exam, transvaginal U/S, 
mammogram 

 Men: Digital rectal exam, PSA (over 50 years of age) 

 Colonoscopy in older adults 

 Screen yearly for up to 5 years 

 Select patients (e.g., refractory to treatment): PET scan 

 



 

 

Anti-p155/140 (TIF1-γ) 

 

 

 These antibodies were first described in 2006/2007.  

 They are linked with cancer-associated myositis. 

  In a systematic review of six studies that included  
312 adult patients with dermatomyositis  The overall 
sensitivity for malignancy  was 78%  (95% CI 45–94%) 
and specificity was 89% (95% CI 82–93%).  

 Patients with these antibodies may need 
particularly careful evaluation for occult 
malignancy. 

Trallero-Araguás, E., Rodrigo-Pendás,  
 Usefulness of anti-p155 autoantibody for diagnosing cancer- 
associated dermatomyositis: a systematic review and meta-analysis. 
Arthritis Rheum 64: 523–532. 



What are the treatment 
options? 



Real patient  



 14 y old female presented with progressive 

weakness over 2 months period. 

 She first noticed that she was unable to 

knock on the door properly like her siblings. 

 She then progressed and became unable to 

get up from sitting position or sleeping 

position to standing position. She also had 

difficulty climbing stairs. 

  

 



 She was initially  assessed by a physician who 

told her she has a rare form of hereditary 

muscle disease, and should be seen by a  

specialist for further evaluation. 

 One months through her illness she was seen 

by another physician who order some 

investigations, which revealed very high CK 

level (18000 u/l). 

 

 



 Based on that observation she was started on 

prednisolone 15 mg daily. 

 Despite of that she continued to have significant 

weakness. 

 The patient’s father was very concerned about 

his daughter condition and decided to bring her 

for a third opinion. 

 

  



 On further questioning the patient had had 

fatigue, weight loss (5kg over 2 months), 

arthralgia, exertional SOB ( when she walks 

more than 50 meter) 

 She was almost bed bound in the last 2 

weeks and was not able to bath herself, 

comb her hair or brush her teeth. 

 She denied any history of  skin rash, 

Raynaud’s, dysphagia, or fever. 



 Physical examination 

Her vital signs were normal.  

There was no goiter, lymphadenopathy, or skin rash. 

Chest, CVS, and Abdomen exam was normal. 

There was no active synovitis  

Neurological exam 

•Normal cranial nerves  

•She had severe proximal myopathy 1-2/5 

•Normal sensory exam 

 

 









Management , 12th April 2004   

 The patient initially treated with iv. Pulse 
methylprednisolone 250mg daily for 3 days, then 
prednisolone 15mg orally twice daily 

 At the same time she was given IVIg 1g/kg/day for two 
days 

 Azathioprine 2mg/kg/day as a steroid sparing agent  

 Calcium carbonate 500mg twice daily and vit.D 800IU 
daily  

 After 2 weeks the patient discharged home, and given 
appointment to the clinic   



What happened next? 

Date Therapy CK  Power 

3rd may 04 Pred. 25mg +AZA 100mg 1507 3/5 

15th may o4 2nd IVIg dose + above  1038 3/5 

14th June 04 3rd IVIg dose + pred 20mg 267 4/5 

17th july 04 4th IVIg dose + pred 17.5mg 233 4/5 

29th Aug o4 Pred 17.5mg + AZA 100mg 313 4+/5 

28th sep 04 Same dose  409 4+/5 

23rd Nov 04 Pred 25mg + AZA 765 4+/5 



Date Therapy CK  Power 

15th Feb 

2005 

Admitted for pulse 

Methylpredneselone + 

cyclosporine 75mg BID 

3346 4/5 

30th Feb 05 Pred 15mg BID + CYS 1504 4+/5 

4th May 05 Pred 10mg BID + CYS 643 4+/5 

31st july 04 Pred 12.5 OD + CYS 266 5/5 

2nd Oct. 05 Pred 5mg + CYS 212 5/5 

4th Dec 05- 

2nd Feb. 07 

Cyclosporine only   98-

167 

5/5 



 Corticosteroids 

 AZA 

 MTX 

 CYS 

 IVIG 

 Combination 

 Mycophenolate 

 Biological (Anti TNF, B-cell depleting agents, others) 

 



 Corticosteroids are the principal treatment.  

 Both high- and low dose corticosteroid 
regimes are used. 

  In many people, long-term high dose 
corticosteroids are necessary to control 
disease and, in a few people myositis may be 
refractory to steroid treatment. 

 There is a frequent need to use additional 
treatment both to improve the disease 
response and to reduce the side effects of 
corticosteroids. 

 



 

Is there any good evidence for 

use of 

Immunomodulating/immunosup

pressant agents in the treatment 

of PM and DM? 







 Six studies compared immunosuppressant or 
immunomodulatory therapy with placebo 

1. IVIG (15 DM, failed previous therapy) 

2. Etanercept (16 DM) 

3. Plasma exchange (19PM, 16DM, 4 overlap, 
failed previous treatment) 

4. Eculizumab (13 DM ) 

5. Infliximab (11PM, 1DM, failed previous therapy) 

6. Azathioprine (23 PM, never treated) 

 

  



 four trials compared one immunosuppressant 
regime with another:  

1. Cyclosporine compared with methotrexate 
(20DM, 16PM, 30 new patients) 

2.  Methotrexate compared with azathioprine (28 
patients with DM or PM)  

3.  Oral daily prednisolone compared with pulsed 
oral dexamethasone (62 mixed, treatment 
naïve) 

4. Intravenous methotrexate compared with oral 
methotrexate plus azathioprine (11DM, 19PM, 
failed previous therapy) 



 This systematic review highlights the lack of high 
quality RCTs that assess the efficacy and toxicity of 
immunosuppressant in inflammatory myositis.  

 Ten trials were included in the review with only one 
agent, IVIg demonstrating statistically significant 
superior efficacy against control, and a second 
agent, Etanercept showing a possible steroid-
sparing effect. 



 This conclusion appears to contradict the experience 
of many clinicians. However, the lack of good 
evidence is not the same as no evidence. 

 Conducting high quality RCTs in rare diseases is 
extremely difficult.  

 Without data from high quality RCTs, it is impossible 
for clinicians to assess the benefit/risk ratio of 
immunosuppressant in myositis accurately. 



More options  

 Abatacept treatment in polymyositis and 
dermatomyositis (ARTEMIS) 

 SELAM trial 

 RIM study  



Back to our case 
“the Falcon’s eyes” 







 Cyclosporine was held, and patient was given an 
appointment after 2 weeks  

 Three days before scheduled appointment, patient 
was brought by her family because of severe fatigue, 
SOB, palpitation, and headache. 

 Looked pale, BP 170/100, HR 120/min, O2 sat. 96% RA. 

 Hgb 70mg/dl, plat 160, WBC 14, Cr 330, AST 180, 
blood film showed fragmented RBCs 

 CXR, ECHO, renal ultrasound were normal. 



What is going on ? 

1. Patient developed SLE in addition to PM causing 
hemolytic anemia and severe nephritis. 

2. This is an expected complication in polymyositis. 

3. Drug side effect. 

4. Patient developed a new disease that needs 
further investigation. 

 

 



 Patient diagnosed as TTP secondary to cyclosporine. 

 She was admitted to ICU and received a total of 18 
plasmapheresis sessions. 

 Her lab. Result all improved over three weeks. 

 She was started on MMF, and enalapril. 

 Seen in the clinic 4 weeks later and was doing fine 
from all aspects. 

 On May 2009 patient developed calcinosis and 
sclerodactyly.  

 Patient labeled as PM/SCL overlap syndrome. 

 



What to do if your patient has not 

improved?  



 Think of your diagnosis again (70% of patients 
respond to corticosteroid) 

 Consider malignancy 

 Treatment was inadequate 

 Dose was inadequate 

 Co-existing cause of myopathy 

 



What if your patient relapse? 



 Quick tapering of corticosteroids 

 Refractory disease  

 Drug side effect 

 Malignancy 

 New cause for myopathy 



Prognosis 

 90% 5 year survival 

 Features associated with a poorer outcome 
 Delayed initiation of therapy 

 Presence of severe weakness 

 Dysphagia  

 Presence of malignant disease  

 Respiratory muscle weakness  

 Cardiac involvement  

 Presence of myositis specific antibodies (Except 
Mi-2)  



Approach to treatment  



PM / DM 
 (malignancy workup) 

Patient with  
Severe 
disease 



Summary 

 Idiopathic Inflammatory myopathies are uncommon 
diseases characterized by muscle weakness  

 Accurate diagnosis is essential due to treatable 
nature of the disease and toxicity associated with 
treatment 

 Need close monitoring for associated conditions and 
treatment related side effects  

 Despite the best evidence we have, still we need 
more studies with large number of patients to guide 
us in the management of these rare diseases. 

 




