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Abstract To clarify the clinical features of juvenile derma-
tomyositis (JDM) in Japanese cases, we retrospectively
evaluated the characteristics of 16 children with JDM that
were treated at Saitama Children’s Medical Center between
1985 and 2004. The age at disease onset ranged from 3.5 to
14.1 years old (7 boys, mean age 7.9 years; 9 girls, mean age
9.2 years). In 14 patients more than two muscle enzymes
were elevated at diagnosis. The antinuclear antibody at
diagnosis was positive in all girls but one, while it was posi-
tive in only two boys (2/7; P < 0.01). Three patients were
complicated with interstitial lung disease (ILD) (18.8%)
and their serum KL-6 levels were already elevated on
admission. Our findings suggest that serum KL-6 levels
seemed to be sensitive to the detection of ILD in an early
phase, and the relatively high frequency of JDM-associated
ILD indicated that a careful evaluation of the lungs was
therefore required in any individuals with JDM. Of 16
patients, two boys showed a favorable improvement and
prognosis without relapse for over 9 years after the termina-
tion of treatment. Overall, in girls, there is a tendency to be
a delay in the diagnosis/treatment for JDM, and this disease
also demonstrated a severe course.

Key words Interstitial lung disease - Juvenile dermatomyo-
sitis - Steroid

Introduction

Juvenile dermatomyositis (JDM) is a rare idiopathic inflam-
matory myopathy with cutaneous manifestations, occurring
in 0.3 to 0.4 per 100000 children each year."” In general,
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JDM is relatively homogeneous and it tends to demonstrate
a good prognosis; it is also a separate disease entity from
adult DM. In this study we investigated the medical records
of JDM cases in our hospital and attempted to clarify the
clinical features of JDM.

Patients and methods

The subjects in this study included 16 children, 7 boys and
9 girls, who were treated and followed up at Saitama
Children’s Medical Center between 1985 and 2004. Of the
16 patients, 10 met the diagnostic criteria of JDM proposed
by Bohan and Peter,’ and all 16 met the guidelines for the
diagnosis of DM established by the Japanese Ministry of
Health and Welfare.*

We conducted a retrospective analysis of the following
variables: sex distribution, age at disease onset, clinical
symptoms,laboratory findings such as serum muscle-derived
enzymes, electromyogram (EMG), muscle biopsy and mag-
netic resonance imaging (MRI), drug therapy, complica-
tions, and prognosis. Magnetic resonance imaging was taken
at the site where muscle weakness or grasping pain was
revealed. A chest X-ray was routinely examined to identify
any interstitial lung disease (ILD) in all patients, and com-
puted tomography (CT) of the chest was subsequently
added for several cases suspected to have ILD. A statistical
analysis was performed using Student’s r-test.

Results

The age at disease onset ranged from 3.5 to 14.1 years
(mean age, 8.9 years; seven boys, mean age 7.9 years; nine
girls, mean age 9.2 years) and the male-to-female ratio was
1:1.3 (Table 1). There was no particular age for disease
onset. The mean duration of time between disease onset
and diagnosis was 7.4 months (range: 2-29 months). The
duration of follow-up ranged from 4 months to 19.8 years
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No. patients

Fig. 1. Characteristics in the disease course of juvenile dermatomyo-
sitis. Skin (white bars), muscle (gray lined bars), joint (gray dotted
bars), others (black bars). Rash indicates erythematous or violaceous
eruptions

(mean: 8.3 years). Regarding the duration between disease
onset and diagnosis, although it was longer in the girls’
group, there was no statistically significant difference
(Table 1).

Initial symptoms (Table 1)

Skin rash, the most common symptoms at disease onset,
appeared in 11 patients (six on the face, four on extremities,
and one on both). One patient presented with both cutane-
ous and muscular manifestations at the disease onset.

Clinical symptoms

Regarding the clinical course (Fig. 1), the skin manifesta-
tions appeared on the face, and the characteristic facial
rash or heliotropic erythema was found in all the patients.
Raynaud’s phenomenon was seen in one patient. None of
the patients had photosensitivity. Calcinosis was seen in 3
of 16 patients (18.8%) over the course of illness. Of the 3
patients, 1 (patient 8) required a surgical resection of ectopic
calcifications that developed in the subcutaneous tissue of
the fascia of the thigh. In another patient, calcifications on
both knees (patient 5) became progressive, protruding from
the skin and discharging calcium milk in spite of treatment
with oral diltiazem 1mg/kg per day. However, calcinosis
gradually improved and resolved finally.

Laboratory findings

The serum muscle enzymes or protein examined before
initial therapy were aspartate aminotransferase (AST),
alanine aminotransferase (ALT), lactic dehydrogenase
(LDH), creatine kinase (CK), aldolase, and myoglobin. In
14 of 16 patients (87.5%), at least two serum muscle enzymes
and/or protein were elevated (Table 2). Creatine kinase
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Table 2. Abnormalities of laboratory findings at diagnosis

Laboratory studies (normal n, abnormal/tested (%)
value)

AST (8-301U/) 13/16 (81.3)
ALT (4-301U1) 8/16 (50.0)
LDH (140-3001U/1) 15/16 (93.8)
CK (10-1251U/1) 11/16 (68.8)
Aldolase (1.5-5.71U/1) 12/16 (75.0)
Myoglobin (<60ng/ml) 8/10 (80.0)
CRP (<0.06 mg/dl) 0/16 (0.0)
ESR (1-11mm/h) 713 (53.8)
KL-6 (<500 U/ml) 3/7 (42.9)
IgG (800-1800mg/dl) 4/16 (25.0)
ANA 10/16 (62.5)
EMG 5/9 (55.6)
Muscle biopsy 12/15 (80.0)
MRI 9/11 (81.8)

AST, aspartate aminotransferase; ALT, alanine aminotransferase;
LDH, lactic dehydrogenase; CK, creatine kinase; CRP, C-reactive
protein; ESR, erythrocyte sedimentation rate; ANA, antinuclear anti-
body; EMG, electromyogram; MRI, magnetic resonance imaging

levels in the disease course did not seem to reflect the sever-
ity of muscle damage among the patients (Table 1). Lactic
dehydrogenase was elevated in almost all patients whether
the CK level was normal or not. Antinuclear antibody
(ANA) was positive in 10 patients (8 of 9 girls, 2 of 7 boys),
thus indicating the positive rate to be significantly higher
for girls than for boys (P < 0.01). Of those patients, three
showed a homogeneous pattern, two a speckled pattern,
two a homogeneous-speckled pattern, one a nucleolar
pattern, and two unknown. Three girls with hypergamma-
globulinemia (range 1790-3266mg/dl) demonstrated high
titers of ANA. One girl (patient 12) was complicated with
Hashimoto’s thyroiditis and was positive for antithyroid
antibody, while simultaneously demonstrating an elevation
of von Willebrand factor activity and neopterin concentra-
tions in the serum. Additionally, she had amyopathic DM,
because she had normal findings of EMG, muscle biopsy,
and MRI scan, and severe cutaneous manifestations devel-
oped in spite of the fact that she was successfully treated
for fairly mild muscle weakness.

Therapy and prognosis

The treatment administered to each patient in this study
varied according to disease severity (Table 1). Sixteen
patients (93.8%) were started on systemic corticosteroids
as the initial therapy: six patients received low-dose steroid
therapy (prednisolone 1 mg/kg per day) including combined
oral methotrexate, seven received high-dose steroid therapy
(2mg/kg per day), and the other two patients were admin-
istered pulse therapy followed by low-dose oral predniso-
lone. Of these, 3 girls (patients 9, 10, and 15) with severe or
refractory disease were given several additional medica-
tions. Overall, there seemed to be no significant difference
in the relapse rates between the boys’ group and girls’
group.

The diagnosis of ILD was made in one boy and two girls
(patients 7, 12, and 13) with the detection of an abnormally
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elevated serum KL-6-level (normal reference value <500 U/
ml) and the chest CT findings. One boy (patient 7) com-
plained of muscle weakness and malar rash, which began 7
months before his hospitalization. His serum KL-6 levels
were extremely elevated (2950 U/ml). On admission meth-
ylprednisolone pulse therapy was started concurrently with
a diagnosis of ILD-associated JDM. Unfortunately, his
respiratory dysfunction rapidly progressed with subcutane-
ous and mediastinal emphysema, thus resulting in death
despite cyclosporine A administration as an additional
therapy. Interestingly, the serum KL-6 levels of the three
patients with ILD on admission were markedly elevated in
comparison with those of four examined patients without
ILD (mean + SD 1508 + 1263 vs 172 + 321U/ml), although
none of them demonstrated any respiratory symptoms.

There were no patients complicated by malignant tumors.
Of the 16 patients, 2 showed a favorable prognosis without
relapse during treatment and for over 9 years after the ter-
mination of treatment.

Discussion

In the present study ILD was found in three patients
(18.8%). Although none of them showed any respiratory
symptoms at the diagnosis of JDM, serum KL-6 levels for
all of them were demonstrably elevated. KL-6 is produced
by type II pneumocytes and respiratory bronchiolar epithe-
lial cells, and it is considered to be a useful marker for
interstitial lung disease.”” Kobayashi et al. also reported
that the measurement of serum KL-6 levels might be useful
for evaluating JDM-associated ILD.® In the present study
the serum KL-6 level was sensitive to the detection of ILD.
The frequency of ILD in JDM has been reported to be low
in comparison with that in adult DM.”" However, the
report by Kobayashi et al.® indicated that the frequency of
ILD seems to be high in our study (Table 3). These results
might be associated with the severity of the disease, and
recent advances in such diagnostic modalities as CT scans
and serum KL-6, or Japanese ethnogenesis, e.g., human
leukocyte antigen molecules and genes."”

Creatine kinase and aldolase are effective for evaluating
the treatment of the disease in adult DM and the abnor-
malities of what are more incidental to JDM than adult
DM.****!* Of 4 patients (3 boys and 1 girl) with maximum

Table 3. Incidence of juvenile dermatomyositis-associated intersti-
tial lung disease

First author®*" Year No. of JDM No. of ILD Incidence
(dead) of ILD
Kikuchi' 1985 68 1(0) 1.5%
Hiketa’ 1992 29 0 0.0%
Kobayashi'' 1997 102 4 3.9%
Higuchi® 1997 22 1(1) 4.6%
Ito"” 1998 11 0 0.0%
Kobayashi® 2003 10 5(1) 50.0%
Present study 16 3(1) 18.8%

JDM, juvenile dermatomyositis; ILD, interstitial lung disease

CK levels >7000IU/l and extremely high levels of aldolase
and myoglobin, 3 boys had a favorable clinical course, thus
suggesting that the earlier diagnosis (<6 months) and
therapy initiation contributed to their good outcome. In
their clinical course, CK levels almost paralleled aldolase.
In another patient (patient 1), however, all serum muscle
enzymes were normal despite the presence of clear muscle
signs. Kikuchi et al. reported that the elevation of serum
muscle enzyme may not always be remarkable in JDM,
though the incidence of abnormalities in those enzymes is
high."’

The positivity for the antinuclear antibody in our cases
was more frequent than that described in previous reports,
with an incidence 15%-23%, thus indicating a similarity in
adult DM.”" In our study the antinuclear antibody was not
considered to be a helpful marker of the disease severity or
activity.

The positive rates for EMG and muscle biopsy in JDM
with muscular signs have been reported to be 60%—-100%
and 90%-100%, respectively,”' and they have thus been
established as a valuable tool for the diagnosis of JDM."'®
In recent MRI studies, fat-suppressed MRI made it easy to
identify the muscular, cutaneous, subcutaneous, and fascial
changes in the early disease course.” We conducted MRI
at the site where muscle symptoms of the patients were
mainly observed, thus resulting in a high positive rate for
these examinations.

Overall, high-dose steroid therapy in treating JDM is
more effective than low-dose therapy, while Tabarki et al.
suggested that irrespective of steroid dosage, the earlier
therapy was started, the better the recovery was."® It was
also reported that pulse therapy effectively prevented a
relapse and thus allowed for a gradual decrease in the
administered steroid dose."” On the other hand, the optimal
treatment of DM-associated ILD remains to be established.
As observed in patient 7, the early administration of other
immunosuppressive agents, especially cyclosporine A, is
often required for steroid-resistant ILD.*® In adult DM
patients with progressive ILD, a single or concomitant use
of intravenous cyclophosphamide has also been reported to
be effective.””' It may be important that the aggressive
therapy should be commenced before the irreversible
changes of the lung have developed.

Interstitial lung disease is a more frequent complication
in patients with JDM than previously reported. Therefore,
regardless of the clinical symptoms such as cough and
dyspnea, investigation to detect ILD should be pursued
using serum levels of KL-6, chest CT scan, and other pul-
monary function tests early in the disease course.
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