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Abstract
This is a retrospective study of 13 Oriental children with juvenile dermatomyositis (JDM). We reviewed data found in the hospital

records of children diagnosed to have definite (n = 4), probable (n = 7) and possible (n = 2) JDM who presented over a IO-year  period
at 4 centres in Singapore and compared our results with the experience of others. We found an overall female preponderance (female
to male ratio of 3.3:1) but an equal sex ratio in children below 5 years of age. The majority (92%) had insidious onset and good outcome.
Diagnosis was often delayed because of the insidious onset, and because weakness occurred late, was mild or absent. Only one child
had an acute presentation and refractory course. She died despite aggressive therapy. Clinical features, complications and mainstay
medication used were similar to Western studies.
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Introduction

Juvenile dermatomyositis (JDM) is an uncommon
childhood disease with inflammation of the skin and
muscle resulting in characteristic skin lesions and sym-
metric proximal muscle weakness.’  It is part of a spec-
trum of diseases ranging from mainly muscle involve-
ment (polymyositis) to mainly skin involvement
(dermatomyositis sine myositis, or amyopathic
dermatomyositis).2-8  Respiratory and palatal muscles
may be involved. Calcinosis may occur late in the dis-
ease as active inflammation subsides.9  Gut and central
nervous system involvement are rare.

Most of the data on JDM are base on studies carried out
in the West. The little data on Oriental children include
two Taiwanese studies. lo<11  The aims of this study were
to describe the demographic, clinical and laboratory
features, treatment response and outcome in children in
Singapore and to compare these with published data.

Materials and Methods

In November 1994, we carried out a retrospective
study of children diagnosed to have JDM in Singapore.
Case records with ICD codes 710.3 (dermatomyositis)
were traced from 4 centres in Singapore: 3 hospitals
with large paediatric units (Tan Tack Seng Hospital,
Singapore General Hospital and National University

Hospital) and the National Skin Centre. Paediatricians
and rheumatologists in these centres were also con-
tacted for cases they were managing.

We found 14 cases who satisfied the criteria of Bohan
and Peter,‘*  but excluded one child with connective
tissue disease overlap, leaving 13 children. They had
first presented during a lo-year period between 1984
and 1993. Using a standardised data entry form, we
collected information on race, sex, age at diagnosis,
duration of symptoms before diagnosis, presenting fea-
tures, diagnostic criteria fulfilled, complications, out-
comes, laboratory results and treatment given. We then
compared the results with published data.

Results

A summary of the 13 patients’ key features is shown in
Table I. There were 11 Chinese and 2 Malays.  Of the 13
patients, 10 were girls and 3 were boys (female to male
ratio of 3.3:1).  However, there were 2 boys and 2 girls
(sex ratio 1:l) below the age of 5 years. With increasing
age, there was an increasing predominance of girls: 6
girls and only 1 boy in the 5-10 years age group, and 2
girls and no boys in the group above 10 years old. The
age at diagnosis ranged from 2 years 10 months to 16
years 9 months. For girls, the mean age at diagnosis was
8’4 years, while for boys it was 5’/, years. The overall
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mean age at diagnosis was 7 years 9 months.
Four patients fulfilled the criteria for definite JDM, 7

for probable JDM and 2 for possible JDM (Table I). All
the patients had rash but only 9 had weakness at presen-
tation. Two other patients developed weakness later.
Two children (15%) did not have any subjective nor
objective weakness at all, although their muscle en-
zymes were elevated and one had positive muscle bi-
opsy. Half were initially misdiagnosed as atopic  or
photosensitive dermatitis or other rash by their family
physicians before JDM was recognised. The correct
diagnosis was usually made when the child later devel-
oped weakness or clumsiness, or when it was realised
that the rash was characteristic of JDM and muscle
enzyme levels were checked.

TABLE I: SUMMARY OF KEY FEATURES OF PATIENTS

The presenting features are shown in Table II. Only
child number 3 presented acutely with fever, prostra-
tion, weakness and rash. The rest (92%) had insidious
onset with symptoms over a period of one month to
11/2 years before diagnosis. The 3 most common com-
plaints were rash, weakness and fever. The duration
when these were noticed, before diagnosis of JDM, was
in the region of months for rash, weeks for weakness
and days for fever. Two patients already had calcinosis
at diagnosis. Palatal involvement was found in 3 chil-
dren (23%). They had nasal speech, difficulty in swal-
lowing and regurgitation (which might have contrib-
uted to pneumonia suffered by two of them).

The results of laboratory investigations are shown in
Table III. Of the muscle enzymes, the majority had at

No.

1”

Sex/Race AgeNear  of diagnosis Diagnostic criteria Other features Outcome

FlCh 2 y 1Omo (Jul 1991) rash, weakness, Gradual onset over 4 months Relapse in 7/9 1, l/94
raised enzymes Weakness developed 2 years later

2”’ F/Ch 3 y 8 mo (Feb 1993) rash, weakness Gradual onset with rash for 1 year
Calcinosis at diagnosis

Persistentcalcinosis

3 ++ F/Ch 6y2mo(Oct  1991) rash, weakness,
raised enzymes

Acute onset dysphagia, nasal speech,
bed sores, pneumonia

Died of respiratory failure

4’ F/Ch 7 y 8 mo (Aug 1992) rash, weakness,
raised enzymes,
positive EMG

Gradual onset over 8 months Relapse 6194

5 ++ F/Ch

6++ F/Ch

8 y 4 mo (Jan 1993)

8 y 9 mo (Jun 1993)

rash, weakness,
raised enzymes

. rash, weakness,
raised enzymes

Gradual onset with rash for 1 year
Calcinosis at diagnosis

Gradual onset over 3 months
Weakness l’/* years later
Palatal involvement

No relapse
Mild residual rash

No relapse
Mild residual rash

7 cc

8’

F/Ch

F/Ch

9 y 2 mo (Jul 1987)

9 y 11 mo (Feb 1993)

rash, weakness,
raised enzymes

rash, weakness,
raised enzymes,
positive EMG,
positive biopsy

Gradual onset over 4 months

Gradual onset over 4 months

Mild residual rash
Relapse

No relapse

9’

10”

F/Ch

F/Mal

lly8mo(Nov1991) rash, weakness, raised Gradual onset over 2 months Relapse in 3192,  1 l/92,3/93
enzymes, positive EMG Septic arthritis in 1993

16 y 9 mo (Apr 1993) rash, weakness, Gradual onset over 1 year Defaulted follow-up
raised enzymes

11’ M/Ch 4 y 2 mo (Ott  1984) rash, weakness,
raisedenzymes,
positive EMG,
positive biopsy

Gradual onset over 1 month
Palatal weakness
Pneumonia

Relapse in 1 l/84,2/92

12” M/Ch 4 y 6 mo (Apr 1990) rash, raised enzymes,
positive muscle biopsy

Gradual onset over 2 months
No weakness

Recurrent rashes

13”’ M/Mal 7 y 10 mo (Sep 1986) rash, raised enzymes Gradual onset over l’/* years
No wkkness
Calcinosis 5 years later

Recurrent rashes

F: female; M: male; Ch: Chinese; Mal: Malay; EMG: electromyography
+: Definite JDM; ++: Probable JDM; +++:  Possible JDM
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TABLE II: PRESENTING FEATURES with refractory disease associated with severe muscle

Patient No. Rash Calcinosis Weakness Fever Others
weakness died of respiratory failure in another country
after defaulting follow-up.

1 +
2 + + Discussion
3 +

4 +
5 +
6 +
7 +
8 +
9 +
10 +
11 +
12 +
13 +

+

+ acutely ill,
prostration

+ arthritis

+
+ arthritis
+ arthralgia

Total 13 2 7 5

TABLE III: LABORATORY TESTS

Number done Number abnormal (%)

Creatine kinase 12 10 (83.3)
Aldolase 10 10 (100)
Aspartate aminotransferase 6 5 (83.3)
Lactic dehydrogenase 4 4 (100)

Biopsy
Electromyogram

4 3 (75)
5 5 (80)

Antinuclear antibody
Anti-dsDNA antibody

1 1 3 (23)
8 0 (0)

least creatine  phosphokinase or aldolase done. Of the 4
patients who underwent muscle biopsy, only 3 were
positive for myositis. Four of the 5 electromyographic
studies ordered were positive. Full blood count was
essentially normal in all children. Two girls had tran-
sient thrombocytopenia which was probably related to
intercurrent infection. Repeat values were normal. Their
lupus serology was negative while bone marrow test
was not done. Antinuclear antibody was positive in
only 3 of the 11 tested (27%) and dsDNA negative in all
8 tested.

All the patients received systemic steroids orally in
the form of prednisolone, between 1 and 2 mg/kg/day,
with improvement except in case number 3. In addition,
topical steroids or hydroxychloroquine were used for
rashes. Only one patient (no. 3) with refractory JDM was
also given parenteral steroid and cytotoxics
(methotrexate, azathioprine). One child with progres-
sive calcinosis was treated with colchicine with tran-
sient response. Supportive treatment included sunscreen
and antibiotics. At least 3 of the patients also sought
traditional Chinese medication. An analysis of one of
the samples of Chinese medication received revealed
the presence of salicylate and prednisolone. The child

We reviewed the demographic and clinical data found
in hospital records of 13 Oriental children diagnosed
with JDM using the criteria of Bohan and Peter. The
chief limitation of this study is the small number of
cases. However, as there is currently relatively little
information available on Oriental children, it is hoped
that this study will contribute to the body of informa-
tion on this uncommon disease. The small differences
between this and other series (for example sex ratio)
could be due to small number variations. Another
limitation is the retrospective nature of the study. Clini-
cal information sought may not have been recorded and
laboratory tests done were not exactly the same for all
patients. Also, patients who had died, recovered and
discharged or otherwise lost to follow up for more than
5 years preceding this study, would have had their case-
sheets culled and not be available for study. Thus, the
majority of the children in the study were diagnosed
within the later 5 years. Another reason for the greater
number of cases in recent years could be a greater
awareness of this condition by doctors and dermatolo-
gists and thus earlier diagnosis.

We found an equal female to male sex ratio in children
below the age of 5 years (2:2)  and an increasing propor-
tion of girls in older children especially above the age of
10 years. This pattern of equal sex ratio in very young
children but female preponderance in older children
was also noted by Hanissian and others2  in 1982. Our
overall female to male ratio of 3.3:1  appears to be higher
than Western studies of 2:l. However, this needs to be
confirmed by a larger study. The two Taiwanese studies
found a ratio of 1.7:1 and 2.7:1,  respectively.lOr”

The average age of 7 years at diagnosis is similar to
that in the West. I3 The age range is also similar to
reported studies.14-16  The youngest patient we had was
2 years 10 months at diagnosis, but rash had been
present for the preceding 4 months (2 years 6 months at
onset). This falls within the range noted by Western
authors in which there have been no reports of children
below the age of 2 years with JDM.

As observed, onset can be acute or insidious. We had
only one child with acute onset. The majority (92%)
were of insidious onset, more than those reported in
Western literature (75% by Jacobs,’ 67% by Cassidy and
Petty17and  50% by AnselP8).  There appears to be quite
a wide variation in the different studies. The range of
presenting features in our patients is similar to that
reported from elsewhere.

Late diagnosis was often due to misdiagnosis or
because parents sought treatment from traditional Chi-
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nese healers first. Earlier diagnosis might be possible by
stressing to medical undergraduates and general prac-
titioners the characteristic features of the rash of JDM
(malar  and periorbital nature, photosensitivity and
Gottron’s papules), and other supportive features to
check for, such as weakness and raised muscle en-
zymes.

Four patients fulfilled the criteria for definite JDM, 7
patients for probable JDM, and 2 patients for possible
JDM. When diagnosis was based on rash, weakness and
muscle enzymes; muscle biopsy and electromyographic
(EMG)  studies were not done as these two procedures
are invasive. It may explain why only 4 patients had the
diagnosis of definite JDM. The authors suggest that
EMG and/or muscle biopsy should always be done in
patients with uncertain diagnosis.

We note that two children never developed any objec-
tive or subjective weakness at all, even after 4 years and
9 years follow-up, respectively. They were both boys
(nos. 12 and 13). The former had 3 exacerbations of rash
over 3 years while the latter had multiple exacerbations
over 5 years until the onset of calcinosis, after which
inflammation became quiescent. However, they did not
quite fit the category of amyopathic JDM as they had
raised muscle enzymes. Amyopathic dermatomyositis
has been described in children with the classic skin signs
of JDM but no muscle involvement (in terms of weak-
ness, raised enzymes, changes on EMG and muscle
biopsy).

The range of complications seen in our patients is
similar to that reported in the literature.‘T17  Variations in
frequencies could be due to the small number in this
study as well as to the relatively short duration of follow
up. Although the longest follow-up was 10 years, the
majority of cases were diagnosed within the last 5 years
with many diagnosed within the last one year, so the full
course of illness may not yet be borne out. We had one
death (8%). Recent reports quoted an average death rate
of lo%.’  Most of our other children have done well. None
have obvious physical handicap. Again this could be
related to the small number and as yet incomplete
course of disease.

One child had rash, weakness and calcinosis but nor-
mal enzyme level (no. 2). It is probably because she
presented towards the end of active inflammation when
muscle enzymes can be normal. It is reported that mus-
cle enzymes may be normal early or late in the disease,
during remissions and in the amyopathic form. As en-
zyme levels may be raised to a different extent for
different enzymes, it is advisable to check all 4 enzymes
viz creatine  kinase, aldolase, aspartate aminotransferase
and lactic dehydrogenase.

Only 75% of muscle biopsies done were positive while
only 80% of EMG done were positive. This could be

March 1997, Vol. 26 No. 2

because the pathology may be patchy, muscle biopsy
and EMG may miss involved areas and be reported as
negative. Findings were also non-specific, showing in-
flammation or degeneration. Thus negative biopsy or
EMG does not exclude JDM, nor does a positive result
necessarily confirm the diagnosis. However, they add
supportive evidence especially when diagnosis is not
obvious based on other features.

Oral prednisolone, topical steroid and sunscreen were
the main medications used. It is interesting that among
the Chinese, traditional medicine were still popular and
the analysis of one of these drugs revealed prednisolone
and salicylates.

Conclusion

This study of 13 Oriental children with JDM although
small and retrospective gave the following information.
Overall there was a greater proportion of girls but an
equal female to male ratio in younger children. Only
one child (8%)  presented acutely, did not respond to
steroids and cytotoxics and eventually died within 7
months from chest infection and respiratory failure.
The children who were initially misdiagnosed with
eczema or some other skin condition had an insidious
onset of rash preceding weakness for months to years.
Clinical features and complications are similar to pub-
lished data. The overall percentages of children with
muscle biopsy and EMG done were relatively small as
diagnosis was obviously based on classical clinical
features and raised muscle enzymes.
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