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Abstract
Objective—To describe the course of patients with juvenile dermatomyositis (JDM) treated
effectively without systemic corticosteroids.

Study design—A retrospective study of 38 patients with JDM treated at a tertiary care children’s
hospital identified 8 patients who had never received corticosteroids. Disease presentation and
course, pharmacologic and ancillary treatments were recorded.

Results—Patients in the no corticosteroid group were followed for a median of 2.8 years (range
2.1 – 9.5 years). Treatment was primarily with intravenous immunoglobulin (IVIG) (75%) and
methotrexate (MTX) (50%), with favorable response in all. No serious treatment complications were
observed; headaches were reported by 3 patients receiving IVIG. Two patients had a myositis flare
after discontinuing all medications for more than one year; complete resolution of symptoms was
observed after either 1 or 2 further doses of IVIG. Two patients developed calcinosis (at 1 and 9
years of disease); however, no patient developed joint contractures, muscle atrophy, lipodystrophy,
or functional limitations.

Conclusion—Systemic corticosteroids can be avoided in a select group of patients with JDM.
Alternative agents such as MTX and IVIG may be prescribed to effectively treat JDM and prevent
complications.
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Juvenile dermatomyositis (JDM) is a chronic childhood multisystem autoimmune disease
characterized by rash and proximal muscle weakness. Although standardized treatment
protocols for JDM do not exist, high-dose systemic corticosteroid therapy slowly tapered over
two or more years has been the conventional approach.1, 2 Corticosteroids can have disabling
side effects, including immunosuppression, growth delay and growth failure, hyperglycemia,
hypertension, avascular necrosis of bone, cataracts, weight gain, cutaneous striae, acne, and
osteoporosis. Many of these side effects are attributable to the dose and duration of systemic
therapy.

To minimize the adverse effects of long-term systemic corticosteroids, pediatric
rheumatologists have sought alternative treatments. Prospective randomized controlled trials
have not been conducted, although studies have demonstrated the utility of methotrexate
(MTX) as an effective steroid-sparing agent in JDM.3–5 Other drugs including cyclosporine
A and hydroxychloroquine are prescribed for refractory disease.6–10 A small randomized trial
of intravenous immunoglobulin (IVIG) in treatment-resistant adult dermatomyositis
demonstrated significant disease improvement.11 IVIG likely has multiple immunomodulatory
actions in dermatomyositis,12 although its precise mechanism of action is unknown.13 In JDM,
IVIG is effective as a steroid-sparing agent, 14–20 however; because of its expense, it has often
been reserved for resistant disease.21

The objective of this study was to describe the disease course of 8 patients with JDM who were
effectively treated without systemic corticosteroids, primarily utilizing IVIG as a steroid-
sparing agent.

STUDY DESIGN
A retrospective chart review of all patients diagnosed with probable or definite JDM22, 23 and
treated at the Morgan Stanley Children’s Hospital of New York-Presbyterian, Columbia
University Medical Center (CUMC) between January 1991 and June 2006 was conducted.
Records of patients identified as “never having received corticosteroids” were thoroughly
reviewed, and further data were extracted. Patient demographics, disease presentation and
course, and pharmacologic and ancillary treatments were reviewed.

Although no definitions of JDM disease severity are universally accepted, no patient in this
study had severe disease at diagnosis. At this center, patients with vasculitic skin lesions,
dysphonia, palatal weakness, gastrointestinal involvement, pulmonary or cardiac disease, or
muscle weakness of grade 3/5 or worse were identified as “severe” and received corticosteroid
therapy at the time of diagnosis. Most patients without severe disease also received
corticosteroids at time of JDM diagnosis. The degree of elevation of muscle enzymes [creatine
phosphokinase (CPK), aldolase, lactose dehydrogenase (LDH), aspartate aminotransferase
(AST) and alanine aminotransferase (ALT)] and the presence of arthritis were not considered
in the definition of disease severity at presentation.

Clinical outcome measures abstracted from chart review included strength on manual muscle
testing (MMT), progression or resolution of rash, and findings on ophthalmoscopic nailfold
capillaroscopy. Notation was made of growth measures, joint contractures, calcinosis, and
disease exacerbations. Laboratory testing for muscle enzymes and inflammatory markers was
also recorded.

Statistical analysis was performed using Stata 10.0 (College Station, Texas). Student t-tests
were performed for continuous data, and Chi-squared analysis and Fisher exact test were
performed for analysis of categorical data. Most data, however, were of a qualitative nature,

Levy et al. Page 2

J Pediatr. Author manuscript; available in PMC 2011 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



and descriptive statistics were used. The study was approved by the Institutional Review Board
at CUMC.

RESULTS
Between January 1991 and June 2006, 38 patients with JDM were identified. Of these, 8 (21%)
were treated without systemic corticosteroids and included in this study. One further patient
was never treated with corticosteroid; however, this patient was excluded because she had
clinically amyopathic dermatomyositis24 with typical cutaneous findings, but no myositis over
three years of follow-up. The corticosteroid group (30 patients) all received steroids at the time
of JDM diagnosis; no patient initially treated without corticosteroid subsequently required the
addition of steroids because of worsening disease or failure to improve.

Patient characteristics at diagnosis are shown in Table I; the two groups were similar, although
the corticosteroid treated group had significantly greater von Willebrand factor antigen (vWF
Ag) level at diagnosis (100% vs. 184%, p=.03). All patients were followed for a minimum of
two years, with the end of study visit recorded as either June 2006 or last follow-up visit if
earlier than this date.

Disease characteristics at the time of JDM diagnosis for the group treated without corticosteroid
are detailed in Table II. Erythrocyte sedimentation rate (ESR) was normal in all eight patients;
antinuclear antibodies (ANA) were present in 4 (50%) patients; and double-stranded DNA
antibodies (dsDNA) and antibodies to extractable nuclear antigens (ENA) were negative in all
patients. Median body mass index (BMI) was 16.7 (range 15.3 – 18.1, equivalent to 37th –
90th percentile corrected for age). Four (50%) patients had arthritis (two to eight joints
affected). No patient had signs of severe disease, and none had calcinosis at diagnosis. Change
in disease characteristics over the course of study are illustrated in the Figure.

All eight patients received medical therapy as detailed in Table III. Prescribed medical
treatments at presentation included IVIG, MTX (oral or subcutaneous) and oral
hydroxychloroquine. All patients received physical and occupational therapy if required.

At presentation, patient #4 had isolated dermatologic findings and was prescribed only
hydroxychloroquine; IVIG was added when he met criteria for probable JDM four months
later. In total, 4 patients (50%) received MTX, and IVIG was prescribed for 6 (75%) patients.
Patient #5 was initially treated for symmetric polyarthritis, and while taking MTX and
etanercept, developed Gottron’s papules and mild myositis, followed by the development of
tumoral calcinosis.

Six of the eight patients (75%) received intravenous immunoglobulin (IVIG) for treatment of
myositis. The standard dose of IVIG was 2 grams per kilogram per dose. Dosing was every 4
weeks for 3 patients, with alternative schedules for the other 3 patients (Table III). For
comparison, in the corticosteroid treated group, 19/30 (63%) were prescribed IVIG at the onset
of their disease and a further 5 (17%) were given IVIG later in their disease course for treatment
of resistant disease, for a total of 24/30 (85%) patients having ever received IVIG.

Patient 8, a 12 year-old white girl, presented with a two week history of increasing weakness,
fatigue, low-grade fever, and polyarthritis. She was unable to climb stairs, and had difficulty
with personal grooming. She had mild heliotrope rash and Gottron’s papules. She was unable
to arise from a low stool unassisted; MMT was graded as 4/5 in proximal upper and lower
extremities bilaterally, as well as neck and abdominal muscles. Her medical history was
significant for bilateral femoral fractures and humeral fractures with osteoporosis secondary
to Graves’ disease. She had received radioactive iodine ablation, and was taking thyroxine at
time of diagnosis of JDM. All muscle enzymes at diagnosis were elevated: CPK 582 U/L
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(normal <238), aldolase 16.7 U/L (normal <8.8), AST 164 U/L (normal <38), ALT 167 U/L
(normal <41), LDH 415 U/L (normal <221), and MRI was consistent with bilateral proximal
thigh myositis. A medical regimen avoiding corticosteroid was preferable to avoid further bone
complications. The patient had notable improvement of her weakness within days of the first
IVIG dose; MMT at 10 days was 4+/5 in lower extremities and abdomen, 4/5 in upper
extremities and neck. At 26 days following the first dose of IVIG, MMT was 4+/5 in all muscle
groups except for biceps (4/5). The patient was able to wash her hair unassisted and was able
to resume competitive bowling within several weeks. Muscle enzymes 10 days following IVIG
were CPK 264, aldolase 11.1, AST 127, ALT 148, and at 26 days following diagnosis CPK
was 60, aldolase 7.3, AST 62, ALT 88, LDH 220. All muscle enzymes were normal at two
months following diagnosis.

During the time period of this study, there were no serious adverse reactions to IVIG, MTX,
or other immunosuppressive therapies. No patient required hospitalization for infection, no
liver toxicity was noted, and only headache was reported by three (50%) of the patients who
received IVIG. At this center, the usual practice is to administer IVIG at home by a visiting
nurse service to avoid school absences and disruptions to the family routine.

Mean duration of follow-up was 3.7 years (median 2.8 years, range 2.1 – 9.5 years). Two
patients were still receiving treatment – one was prescribed IVIG every 10 weeks, and the
second patient was prescribed weekly MTX and etanercept, primarily for arthritis. Six patients
had discontinued all therapy − 5 had received IVIG, and 3 had received MTX.

Over the duration of this study, 2 patients had disease flares with increased proximal muscle
weakness, cutaneous findings, and muscle enzyme elevations while off all medications, at 1
year and 2.5 years respectively. Re-treatment with 1 and 2 doses of IVIG resulted in a second
complete remission of symptoms in both patients.

Although cutaneous involvement improved with treatment in all 8 patients, 2 patients were
noted to have rash at the most recent follow-up (“mild Gottron’s”) at disease durations of 2.6
and 4.0 years respectively. All six patients with nailfold capillary abnormalities at diagnosis
(telangiectasia, dropout, hemorrhage) had complete resolution at their last visit.

Two patients developed calcinosis – one after 1 year of follow-up, the second after 9 years of
follow-up. The first patient developed tumoral calcinosis in and around both elbow joints; the
second patient developed superficial nodular calcinosis over a metacarpophalangeal (MCP)
joint in his “pitching hand” after 7 asymptomatic years off medication.

All 8 patients maintained normal growth velocities with normal body mass index (BMI) noted
at follow-up appointments (Figure). No bone fractures were observed. In this study, 21% of
all pediatric patients treated for JDM over 15 years at one center were successfully treated
without systemic corticosteroids. By avoiding prolonged high-dose corticosteroids, patients
were able to maintain normal height velocities and BMIs, and avert other steroid side effects.
At present, standard of care treatment for JDM includes high-dose daily oral corticosteroids,
1, 2 although many pediatric rheumatologists utilize intravenous intermittent high-dose “pulse”
methylprednisolone to avoid the side effects of this regimen. Previous studies report successful
treatment with intravenous corticosteroid alone.25, 26 However, there have been no recent
reports examining the successful treatment of JDM without corticosteroids.

To determine which patients with JDM would respond favorably to treatment regimens that
do not include systemic corticosteroids, categorizing disease severity may be useful. At this
center, any patient who presents with signs of severe disease receives corticosteroid therapy
in addition to IVIG and MTX at diagnosis. Patients with less severe weakness (3+/5 by MMT)
also receive IVIG and MTX, and almost all will also receive corticosteroid therapy at diagnosis.
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These patients are often unable to get out of bed, or off of a chair without assistance, and have
difficulty with other activities of daily living. Patients presenting with milder muscle weakness
(4 or 4+/5) receive IVIG with or without MTX as first line therapy. In those patients not
prescribed corticosteroid, should myositis fail to improve (or worsen) within days to weeks
following the initial IVIG infusion, corticosteroids would be added to the therapeutic regimen.
Interestingly, in this series, no patient who initiated treatment without corticosteroid later
required the addition of steroids. Additionally, although prolonged duration of symptoms prior
to initiation of treatment is known to be a risk factor for disease severity at diagnosis,27 in this
series, both the corticosteroid and no corticosteroid groups had a median 8 week symptom
duration prior to diagnosis.

The understanding of the natural history of JDM has evolved over the past several years.
Pediatric rheumatologists recognize that JDM generally runs either a monocyclic course (2 to
3 years average) or a chronic continuous course that can last 7 to 10 years or even longer.28

Ultimately, the disease will permanently remit, but the duration of disease cannot be predicted
at its onset. Short-term goals of treatment are directed at improving strength and function.
Treatment is often continued for 2 years or longer to prevent long- term complications,
including dystrophic soft tissue calcifications and joint and muscle contractures. In this cohort,
2 of 8 patients (25%) developed calcinosis at 12 months and 9 years of follow-up, respectively,
consistent with an incidence of 30% in the recent literature.29 No patient in this series
developed joint or muscle contractures, muscle atrophy, or lipodystrophy, and all patients
reported excellent function and full ability to complete activities of daily living at their last
reported visit. Growth and BMI were normal for all 8 patients, successfully avoiding the growth
delay and weight gain frequently observed with high-dose corticosteroid therapy.

In the United States, IVIG is readily available, and can be obtained for use for treatment of
myositis. Since publication of the adult trial of IVIG for dermatomyositis,11 IVIG has been
an integral part of the initial treatment regimen for all new patients with JDM at this center.
Serious adverse effects were not observed in this patient cohort, and although the frequency
of mild side effects was lower than recently reported in a large cohort,30 patients received IVIG
infusions at home, so mild side effects may have been underreported. In this series, 2 of 8
patients treated without corticosteroids did not receive IVIG – both of these patients initially
presented predominantly with polyarthritis, with later development of JDM rash and myositis.
Both patients were successfully treated with other steroid- sparing medications (i.e., MTX,
etanercept).

The current study is limited by its retrospective nature, small number of patients, and lack of
routine use of standard measures such as the Childhood Myositis Assessment Scale31 (CMAS)
to gauge disease activity. However, it appears that systemic corticosteroids can be avoided
completely in a select group of patients with JDM. Alternative agents such as MTX and IVIG
may be prescribed to effectively treat the disease and prevent complications.

Although several features of severe disease are recognized as poor prognostic indicators, and
long duration of disease prior to initiation of treatment is a recognized risk factor for developing
calcinosis,1, 27 there is currently no accurate way to predict a mild disease course. In this series,
patients who did not receive corticosteroid had normal to minimally elevated vWF antigen
levels, suggesting that endothelial activity may be useful for determining severity of disease
and required intensity of treatment. Creation of a scoring system of disease severity (at
presentation) should be considered to further aid in treatment decisions. This score could
include a CMAS assessment and other functional indices; however, it would require validation.
The recent activity core set for the evaluation of response to therapy in JDM32 may be a useful
starting point for the development of a severity score.
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ABBREVIATIONS

ALT alanine aminotransferase

ANA anti-nuclear antibodies

AST aspartate aminotransferase

BMI body mass index

CMAS Childhood Myositis Assessment Scale

CPK creatine phosphokinase

CUMC Columbia University Medical Center

dsDNA double-stranded DNA

ENA extractable nuclear antigens

IVIG intravenous immunoglobulin

JDM juvenile dermatomyositis

LDH lactose dehydrogenase

MCP metacarpophalangeal

MMT manual muscle testing

MTX methotrexate
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Figure.
Clinical characteristics shown as percentage of subjects with clinical characteristic noted at
each visit. BMI (body mass index) is shown as mean percentile for age of all subjects at each
time point.
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Table 1

Patient Characteristics at Diagnosis

Treatment Received
p valueNo Corticosteroid

(n=8)
Corticosteroid

(n=30)

Sex (#, %) 6 F (75) 22 F (73) 1.0

Ethnicity
(#, %)

Caucasian 6 (75) 14 (47)

0.90

Black 1 (12.5) 7 (23)

Asian 0 1 (3)

Hispanic 1 (12.5) 6 (20)

Other 0 2 (7)

Age
(median years, range)

8.0 (4.3 – 12.3) 7.9 (1.9 – 17.4) 0.9

Duration of Symptoms
(median weeks, range)

8 (4 – 52) 8 (2 – 52) 0.75

Muscle
Enzymes
(median,
range)
(U/l)

CPK
(N<238) 177 (69 – 2932) 1022 (32 – 83440) 0.42

aldolase
(N<7.0) 10.5 (6.7 – 26) 15.8 (6.5 – 106.9)

(n=20) 0.14

AST
(N<38) 35 (23 – 217) 83 (16 – 1110)

(n=24) 0.47

ALT
(N<41) 27 (11 – 220) 59 (14 – 540)

(n=24) 0.33

LDH
(N<221)

290 (240 – 415)
(n=4)

438 (180 – 3741)
(n=23) 0.34

vWF Ag
(median, range)
(N 50 – 150%)

100 (22 – 166)
(n=6)

184 (52 – 420)
(n=20)

0.03

CPK = creatine phosphokinase, AST = aspartate aminotransferase, ALT = alanine aminotransferase, LDH = lactate dehydrogenase, vWF Ag= von
Willebrand factor antigen. For comparison of laboratory test values, number of subjects with test results available for each group is noted if different
than total number in group.
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Table 3

Treatment Course

Patient IVIG dose Other Treatment Medication Duration Complications

1 2 g/kg every 4
weeks

None IVIG every 10 weeks at 4 years None

2 2 g/kg every 8
weeks for 3 doses; 2
doses at relapse
after 2.5 years

None Total 5 doses of IVIG Superficial nodular calcinosis

3 2 g/kg every 4
weeks for 2 doses; 1
dose at relapse at 1
year

None Total 3 doses of IVIG None

4 2 g/kg every 6
weeks

Hydroxychloroquine Total 5 doses of IVIG
Discontinued
hydroxychloroquine by 1 year

Headaches post IVIG

Methylphenidate hydrochloride and
clonidine (for ADHD)

5 None Sulfasalazine at presentation for 4 months
(for arthritis)

MTX and etanercept for
arthritis at 2.1 years

Tumoral calcinosis

NSAID

MTX started 4 months after presentation

Etanercept added at 6 months

6 None NSAID Discontinued all by 8 months None

MTX

7 2 g/kg every 4
weeks

MTX Discontinued IVIG by 1 year,
MTX by 2 years

Headaches post IVIG

8 2 g/kg every 2
weeks for 3 doses,
then every 4 weeks

MTX Discontinued IVIG by 18
months, MTX by 2.5 years

Headaches post IVIG

Thyroxine (for hypothyroidism)

IVIG = intravenous immunoglobulin; ADHD = attention deficit hyperactivity disorder; MTX = methotrexate; NSAID = non-steroidal anti-
inflammatory drug

J Pediatr. Author manuscript; available in PMC 2011 February 1.


