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made in writing to the audience prior to the activity. All other staff at the 

Annenberg Center for Health Sciences at Eisenhower and RhAPP have 
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Faculty Disclosures

● The speakers have no relevant financial 
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● The speakers will be discussing off-label 
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Objectives

1. Review the epidemiology and clinical presentation of 

Juvenile dermatomyositis

2. Discuss diagnostics and diagnostic dilemmas specific 

to Juvenile dermatomyositis

3. Design an evidence-based pharmacotherapeutic 

regimen for a pediatric patient with Juvenile 

dermatomyositis



Overview

• Accounts for 80% of all children with Idiopathic Inflammatory 

Myopathies

• Typically affects skin and muscle

– Most pronounced in proximal muscles

– Disease manifestations are variable and can involve additional 

organ systems



Epidemiology

• Occurs in all regions of the world

• Estimated incidence rates in the United States

– 1995 – 1998: 2.5 – 4.1 cases per million children per year

– Similar rates among White, African American, non-Hispanics

– Hispanics have a lower incidence rate

• Peak age of onset: 7 years

• F > M with ratio of 1.6 – 2.5:1



Causes 

Etiology is unclear. It appears to be the result of genetic predisposition 

triggered by environmental factors.

Genetic Background Environmental Factors

• Certain human leukocyte antigens 

(HLA) are associated and contribute 

to risk of disease (HLA DRB1*0301, 

DQA1*0301, DQA1*0501)

• Non-HLA genes are also associated 

including genetic polymorphisms in 

tumor necrosis alpha (TNF-a-308A 

and TNF-a-238GG) and interleukin-1 

receptor antagonist (IL-1-A1 and IL-1-

A3)

• Unusual sun exposure

• Nonsteroidal anti-inflammatory drug 

(NSAID) use in preceding 6 months

• Hypertensive or psychiatric 

medications or HPV vaccine within 6 

months

• Infections: >50% with respiratory 

symptoms, 30% with GI symptoms in 

3 months preceding



Clinical Manifestations

• Presentation is variable

• Almost all patients have some degree of muscle weakness

• Median duration from onset of symptoms to diagnosis: 3 – 7 months



Baseline Characteristics from CARRA Registry

CARRA = Childhood Arthritis and Rheumatology Research Alliance



Clinical Manifestations

Constitutional Symptoms:

• Fever, fatigue, anorexia, and weight loss

• Occasional lymphadenopathy

Musculoskeletal Disease:

• Typically symmetrical

• Limb-girdle musculature, anterior neck 
flexors, and trunk muscle

• Muscle pain

• Muscle tenderness and edema of 
overlying subcutaneous tissue of affected 
muscles

• Palatal and pharyngeal muscle 
involvement causing dysphagia, 
dysphonia, aspiration, and reflux

• Respiratory muscle weakness 

• Arthritis and Tenosynovitis



Clinical Manifestations (Continued)

Mucocutaneous Disease:

• Heliotrope Rash

• Malar Rash

• Gottron papules

• Shawl Sign

• V Sign

• Skin Ulcerations

• Nailfold Capillary Change

– Important diagnostic and prognostic roles

– More normal nailfold capillary density is associated with shorter disease course

• Calcinosis: more common at pressure points

• Lipodystrophy: 3-10% Often associated with additional symptoms of metabolic 

abnormalities



Clinical Manifestations (Continued)



Clinical Manifestations (Continued)

Cardiopulmonary involvement: 

• Cardiac involvement is rare

– Typically asymptomatic

– SHARE initiative recommends ECHO and EKG on all new JDM patients

• Interstitial lung disease is rare but one of the most serious complications

– Symptoms can be mild or absent

• PFT’s including carbon monoxide diffusion are recommended at baseline

• High resolution CT is recommended for confirmation

• Typical HRCT findings in ILD: consolidation, reticulonodular infiltration, 

ground glass opacities, and peribronchovascular opacities. .Findings are 

typically symmetrical and in lower lobe

– High association with anti-MDA5 antibodies

HRCT = high-resolution CT; ILD = interstitial lung disease; MDA5 = anti-melanoma differentiation-associated gene 5



Clinical Manifestations (Continued)

Gastrointestinal Disease 

• Abdominal pain, ulceration, and hemorrhage

• Gut vasculopathy is rare but an important cause of death in JDM. Reports of 
perforation.

• Abdominal pain or change in stooling may be important clues to GI involvement

Rare Manifestations

• Neurological: seizures, pseudoseizures, sensory neuropathy, depression, fatal 
brainstem infarction

• Renal: more common in adults rare in pediatrics (should consider SLE with renal 
involvement)

• Eye and Eyelid: scarring and Blepharitis of eyelid, subcapsular cataract 
(corticosteroid use), retinopathy (rare)



Case Study: A.J.

Consult call from local pediatrician office:

3 y/o female with history of facial rash not responsive to typical atopic 

dermatitis treatment. MOC has noticed that she will scoot to furniture and use it 

to help get up off the floor. She is also rolling out of bed instead of sitting up. 

She continues to walk without abnormality. No changes in eating, drinking, or 

voice quality.



What is your differential diagnosis? 



Clinical Manifestations (Continued)

Other Forms of Idiopathic Inflammatory Myopathies

• Amyopathic dermatomyositis

• Juvenile polymyositis

• Myositis with other connective tissue disease (overlap myositis)

Post Infectious Inflammatory Myopathies

• Bacterial: staphylococcal, streptococcal 

• Viral: influenza, Coxsackievirus, HIV, adenovirus, Parvovirus B19, 
Dengue virus

• Fungal: candidiasis, cryptococcosis, histoplasmosis

• Parasitic: trichinosis, cysticercosis, toxoplasmosis



Clinical Manifestations (Continued)

Non-Inflammatory Myopathies

• Muscular dystrophies: Duchenne, Becker muscular dystrophy

• Metabolic myopathies: glycogen storage disease, lipid myopathies

• Endocrinological disorders: hypothyroidism, hyperthyroidism, hyperparathyroidism, diabetes

• Toxins

• Drug induced

• Malignancy associated dermatomyositis (rare in pediatrics)

Cutaneous Lesions without Muscle Involvement

• Psoriasis

• Flat warts

• Lichen planus

• Sarcoidosis

• Cutaneous T-cell lymphoma



Making the Diagnosis

Muscle enzymes: CK, LDH, AST, ALT, and aldolase

• Elevated in 80-96% of JDM patients

Other biomarkers

• CBC is often normal. Anemia or leukocytosis is sometimes found

• ESR and CRP may be elevated

• Von Willebrand factor may be increased – not sensitive or specific for active disease

Autoantibodies

• +ANA in 76% of patients – not specific or diagnostic

• Myositis Antibodies: anti-p155 and anti-p155/140

• Commonly associated with malignancy in adults not linked with malignancy in pediatrics



Making the Diagnosis (Continued)



Making the Diagnosis (Continued)

Muscle Biopsy

• Gold Standard

• Should always be considered 
especially in the absence of typical 
rash

• A muscle biopsy scoring tool has been 
developed and validated by 
International Juvenile Dermatomyositis 
Biopsy Consensus Group

– Consists of four domains: 
inflammatory, vascular, muscle 
fiber, and connective tissue

– Can be used on biceps and 
quadriceps muscle biopsy



Making the Diagnosis (Continued)

Radiological Examination

• Plain radiographs: identifying and determining 
the extent of calcinosis, screening for 
pulmonary involvement

• MRI: important for diagnosing and monitoring 
myositis activity

– IV contrast is not necessary

– T2 weighted imaging and fat 
suppression reveal soft tissue edema 
and active disease

– T1 weighted sequences detect muscle 
atrophy and fatty infiltration of chronic 
disease

– STIR whole body sequences can also 
visualize subcutaneous tissue and 
myofascial tissue abnormalities in areas 
that are clinically undetected

• HRCT: used to diagnose ILD



Making the Diagnosis (and Monitoring Disease 
Activity)

• Muscle strength

– Manual muscle testing 
(MMT8)

– Childhood Myositis Scale 
(CMAS)

• Functional Ability: Childhood 
Health Assessment Questionnaire 
(CHAQ) = 30 item self report 
survey regarding activities of daily 
living

• Global Disease Activity: Physician 
(Provider) and Patient Global 
Assessments of Disease Activity



Making the Diagnosis (and Monitoring Disease 

Activity)



Making the Diagnosis (and Monitoring Disease 

Activity)



2017 EULAR/ACR Classification Criteria for 

Idiopathic Inflammatory Myopathies

Classification Probability Score

Definite > 90%
• > 7.5 without biopsy

• > 8.7 with biopsy

Probable 55 – 90%

• 5.5 – 7.5 without 

biopsy

• 6.7 – 8.7 with biopsy

Possible 50 – 55%
• <5.3 without biopsy

• <6.5 with a biopsy 

• Patients who meet criteria and have rash are 

classified as JDM

• Those without required rash criteria are classified as 

juvenile myositis other than JDM



Disease Course, Prognosis, and Outcome

Disease Course

• ⅓ of patient have a monocyclic 

course and reach remission 

without relapse

• 3 – 30% have polycyclic course

• 30 – 60% continue to have active 

disease despite treatment

• Median time to remission is 4.7 

years

• MSK involvement typically 

resolves sooner than skin 

involvement

Prognosis and Outcomes

• Presence of rash 3 months after 

diagnosis and abnormal nailfold 

capillaries and rash at 6 months 

are predictor of longer time to 

remission

• Mortality rate has decreased from 

>30% to less than 5% 

• Causes of death: GI 

vasculopathies, pulmonary 

disease, cardiovascular events, 

superimposed infections

Sanner H. Rheumatology (Oxford). 2014 Sep;53(9):1578-85.



Non – Pharmacological Treatment 

• Sun avoidance

– Sunscreen protective against UVA and UVB rays: SPF 30 or 

higher

– Sun protective clothing

• Vitamin D and calcium Supplementation

• Physical Therapy and Occupational Therapy



Initial Treatment

Huber AM. Arthritis Care Res. 2010 Feb;62(2):219-25

Kim S. Pediatr Rheumatol Online J. 2017 Jan 11;15(1):1.

Bellutti EF. Ann Rheum Dis. 2017 Feb;76(2):329-340.MTX = methotrexate, IV = intravenous, PO = oral, HCQ = hydroxychloroquine



Corticosteroid – Sparing Agents

Medication Name Dosing Clinical Pearls

IVIG 2 g/kg/dose (Max: 70 g) every 

2 weeks x 3 doses, then 

monthly

• 2 g/kg/dose is typically given over a period of 2 days to 

minimize risk for infusion reaction and adverse effects

• Adverse effects are typically associated with individual 

IVIG product

Mycophenolate 

mofetil

10 mg/kg/dose BID

OR

600 mg/m
2
/dose BID

• Used if patient is intolerant to MTX

• Preferred agent for persistent skin disease

Cyclosporine 3 – 5 mg/kg/day BID • Used if patient is intolerant to MTX

• Therapeutic goal: no current consensus

• Adverse effects: hypertrichosis, hypertension, hirsutism, 

abdominal pain

Rituximab • BSA ≤1.5 m
2
: 575 mg/m

2

• BSA > 1.5 m
2
: 750 

mg/m
2

(Max: 1 g/dose)

• Dosing frequency variable

• Effects lasts ~ 6-9 months

• Timing of vaccinations

Huber AM. Arthritis Care Res. 2010 Feb;62(2):219-25

Kim S. Pediatr Rheumatol Online J. 2017 Jan 11;15(1):1.

Bellutti EF. Ann Rheum Dis. 2017 Feb;76(2):329-340.



Corticosteroid – Sparing Agents (Continued)

Medication Name Dosing Clinical Pearls

Cyclophosphamide 500 mg/m
2
/dose (Max: 500 

mg) IV every 2 weeks x 3, 

then 750 mg/m
2

(Max: 1.2 g) 

every 3 – 4 weeks

• Role in therapy: severe or refractory disease

• Demonstrated to result in improvement in global disease, 

muscle disease, and skin disease activity

Hydroxychloroquine 5 mg/kg/day (Max: 400 mg) Reserved for skin-predominant disease

Tacrolimus Topical: Apply to affected 

area twice daily

Oral: 3 – 5 mg/kg/day every 

12 hours

• Topical: recalcitrant cutaneous lesions

• Oral: aim for therapeutic trough goal of 5 – 15 mcg/mL

JAK inhibitors Variable • Agents: ruxolitinib, baricitinib, tofacitinib

• Black Box Warning: increased risk of major cardiovascular 

events

Riley P. Rheumatol (Oxford). 2004. 43:491-496

Huber AM. Arthritis Care Res. 2010 Feb;62(2):219-25

Kim S. Pediatr Rheumatol Online J. 2017 Jan 11;15(1):1.

Bellutti EF. Ann Rheum Dis. 2017 Feb;76(2):329-340.

Hassan J. Clin Rheumatol. 2008 Nov;27(11):1469-71.

Le Voyer T. Rheumatology (Oxford). 2021 Dec 1;60(12):5801-5808.
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