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Drug treatment of juvenile dermatomyositis
G MILLER, J Z HECKMATT, AND V DUBOWITZ

Department ofPaediatrics and Neonatal Medicine, Royal Postgraduate Medical School, Hammersmith
Hospital, London

SUMMARY A series of 29 children with dermatomyositis has been reviewed and the outcome
compared between cases treated by us initially with a low dosage short duration course of corti-
costeroids, and those referred late and having had various different therapeutic regimens and
usually more active and higher dosage drug schedules. There were fewer relapses and less morbidity
in the low dosage short term group. It was noted also that there was no relation between the initial
mode of onset or severity and the eventual outcome or course of the disease. However, pronounced
skin vasculitis appeared to reflect severity of disease.

The clinical features and diagnosis of juvenile
dermatomyositis have been described,1-4 and it is
generally accepted that corticosteroid therapy has
reduced the morbidity and mortality of the disease5-7
and that with current treatment techniques the
prognosis for life and physical function is favour-
able.8 9 There is, however, still inconsistency in the
recommendations for treatment as regards the
amount and duration of treatment with drugs, and
the view is often still held that a high dosage of
corticosteroids is more effective than a low dosage
and that it is particularly necessary in the more
severe cases.
The efficacy of moderate dose steroids used for a

short period has been reported previously10 and it
was recommended that a moderate daily dose of
prednisolone of about 1 to 1- 5 mg/kg a day should
be used and as soon as clinical improvement started,
generally within 2 weeks, the dosage should be
reduced gradually by about 2.5 mg a week. Should
any symptoms of regression occur, the previous
week's dose should be maintained for a further
week. The dose should be sufficient to suppress the
disease and, if not effective, further gradual increases
may be needed. An improvement is gauged by an
increase in muscle strength and general wellbeing.2 11
Serum enzymes and erythrocyte sedimentation rate
can be unreliable when monitoring the disease.10
They can be normal in the presence of acute and
severe disease and, in addition, the resolution of an
increased level of creatine phosphokinase may
trail behind clinical improvement.
We have found that once lower doses of predniso-

lone are reached the chance of relapse is less if the

dosage is tapered slowly. For example, when a dose
of 10 mg/24 hours is reached the prednisolone is
then reduced by 1 mg each week, and on reaching
5 mg/24 hours the dose is then reduced by 1 mg on
alternate days for one week-that is 5/4 mg for a
week, then 4 mg/24 hours for one week, and so on.
This regimen does not necessarily need to be
slavishly followed and should be flexible. It reflects
the need for a gradual but steady tapering of dose
allied to close clinical monitoring of the patient so
that the schedule can be tailored individually to the
course.
We have been able to compare children treated in

this way with others whose management has differed
and in most of whom treatment had already started
before referral to our muscle clinic.

Patients and details of management

Patients were divided into two groups. Group 1
were those referred to us in the acute phase before
drug treatment was started and managed exclusively
by us (Table 1), and group 2 were those already
established on drug treatment before referral (Table
2). Patients in group 2 were subdivided further
according to whether they had been referred during
the acute phase of the illness (Cases 12-15, Table 2)
or later (Cases 16-29).
No clear underlying aetiology was established in

any patient except for two who were atypical. One,
a boy (Case 10, Table 1), had developed poly-
myositis as a presumptive chronic graft-versus-host
reaction 8 months after successful marrow trans-
plant for acute lymphoblastic leukaemia. The other,
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a girl (Case 14, Table 2), had had discoid lupus for
the previous 7 years and the lupus rash was active
at the time the polymyositis developed.

In group 1 prednisolone was given to all patients,
except one (Case 11) who had predominantly skin
manifestations and only minimal muscle weakness.
All those referred to us late were or had been on
steroids.

Tables 1 and 2 summarise the initial presenting
features, details of steroid management, and
outcome in the two groups. In group I, initial
severity of disease was such that before treatment
was started four were initially confined to bed, five
had dysphagia, one definite hoarseness, one pul-
monary infiltration, and two contractures. Although
reporting was probably incomplete in group 2,
two initially were confined to bed, three had
dysphagia, one arthritis, two ulcers, three con-
tractures, one hoarseness, and one (Case 19) un-
usual patient presented with ulcerating subcutaneous
calcification and only minimal restriction of
mobility.

There were some striking differences in details of
treatment with prednisolone between the two groups.
In group 1 the initial induction dose of prednisolone
was 1 mg/kg a day in all cases and the disease was
successfully suppressed in all. The dose was reduced
once clinical improvement occurred, which was
between 1 and 2 weeks in all of them, and the rate
of reduction ranged from 1 to 2.5 mg/week in all
but one (Case 9) patient. This patient presented some
unusual features and difficulties and needed a more
prolonged and somewhat different course ofmanage-
ment. Relapses were treated with an increase in
prednisolone dose adequate to suppress the
symptoms and then a gradual reduction again.
Seven patients in this group were off treatment
within 6 to 9 months.

In group 2 the induction dose was generally
higher, ranging from 1 to 3 mg/kg a day, and usually
given for a longer period ranging from 1 to 15
weeks. Fourteen patients in group 2 were given
some form of prolonged maintenance treatment
with prednisolone, either daily or on alternate days,
and total time on treatment was much longer,
ranging from 12 to 84 months.

Additional immunosuppressant therapy as an
adjunct to prednisolone was given to only one
patient (Case 9) in group 1. In group 2, nine of the
18 patients were treated with immunosuppressants,
azathioprine alone in seven, azathioprine with
chlorambucil in one, and cyclophosphamide alone
in the other. Only one (Case 22) received immuno-
suppressants (azathioprine 1-5 mg/kg a day) from
the outset; the others were started from 3 months to
2 years later when relapse occurred. Of the eight

0

9 .0,

o0 0A.= .Q . . a :E X Xoe
0 .12

o .4. 0000 -d

0 0 00

1 111111 +

UUUo 00f ouymooo

ooooo_o_ _ _

I " " - N 0

e- - - -

C- NG_ - I

l e t 00 -

CU

0
Cd

lu

0

CU

0

._

0

cU

0N

0

.0

0

.0

o0

3

p
04

z u
ppp

.4 9 rg 04 1:4 0.4 a X4



Drug treatment ofjuvenile dermatomyositis 447

co -° S 2 0; 0 u~~~~~~~4

a v¢ 2 . Qa. (0a 0 3E0 17 ;; u0-04) 1 '

o OOLx ° 00

+ + ++ + + ++ + + + +++

o e ooom oo oo oo 00 t 0oo 0o 40 4e'l0 - 4 _- - to o 40 o0 e4r.4)

.g lu _O-uo0tu OOmvo mvo r- vO o
eO-'r4 4p ec 6 14 Cm x 04 in' mcAL,

t 40e e e- " NNe n 'o en40 4 r -

n

4o (In in

C
. .o

.- '0% 00 00 r- b en N 0t 0-

It

004p
W u

0e
0

.2
C)

u

en I* 40 r- 00 -' n le i c0 f00fi_l~ _ _" I_ _ _ -_ _ " ee"

.-S4

be

S

Al..

h).

4)

14
Q)

4.Q
It

4)

4).

4)

E0

6e
P
04a
0

.50
11
0
0
0

3

C
0

0
.0

8
la

oj

C;

A

.5
14
r.
0

11

4r4
Ca
0

.5

a

4A

10

._o

11

0
'0

2

0

U

4
11
u
.Xq

2

11
04
-o. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~.

c

I

9 99 9 9



448 Miller, Heckmatt, and Dubowitz

patients who received azathioprine, the drug was
introduced by us in five, mainly in an attempt to
taper the longstanding prednisolone treatment they
were on. The starting dose of azathioprine was
2 mg/kg a day but in two patients (Cases 15 and 28)
we increased the dose to 4 mg/kg a day in an attempt
to suppress disease.

Results

Group 1. Of the ten treated patients in group 1,
six made uncomplicated recoveries. One (Case 5) had
a mild relapse while steroids were being withdrawn
which was treated with a temporary increase in dose.
The seventh patient had a more complicated illness
with a relapse 6 months after he had successfully
stopped steroids necessitating a second course of
treatment. His total time on steroids was 8 months.
His illness was complicated by respiratory in-
volvement, sclerodermatous skin changes, joint
contractures, and mild calcinosis. One other patient
(Case 1) developed mild calcinosis 5 months after
the steroids had been stopped.
Of the remaining three patients, one (Case 8) is

still on steroids which are being tailed off. The other
two (Cases 9 and 10) died, both being somewhat
atypical. Case 9 presented with very severe general
symptoms, was extremely 'toxaemic' and bed-bound,
and had a generalised muscle weakness and marked
tenderness to touch. He responded strikingly to
prednisolone within 2 days and it was considered
reasonable to reduce the dose from 50 mg by 5 mg
decrements at half-weekly intervals to 40 mg, and
after a further week to 35 mg. He relapsed after that
and subsequently had extensive vasculitis affecting
the skin as well as the bowel with multiple ulcers
and recurrent haemorrhage. He was unresponsive to
plasma exchanges and intravenous cyclophosphamide
but responded temporarily to high dosage (2mg/kg)
prednisolone and during one crisis to additional
treatment with intravenous infusion of hydro-
cortisone. He died at home some 12 months later of
gastrointestinal haemorrhage complicated by an
Addisonian crisis and pneumonia. Case 10, whose
polymyositis was a manifestation of graft-versus-
host disease after bone marrow transplant, was
recovering from his polymyositis when he developed
a large mediastinal mass, possibly due to reactivation
of leukaemia.

Group 2. All four patients (Cases 12-15) referred
during the acute phase of the illness are still on
steroids. One (Case 14) with the discoid lupus
relapsed after having been successfully tailed off
steroids for 2 months. Case 12 had a high induction
dose of prednisolone of 2 mg/kg a day, Case 13 had
an induction dose of 1 mg/kg a day but for a long

period of 6 weeks, and Case 15 had an induction
dose of 1.4 mg/kg a day for 3 weeks. All three
managed successfully to reduce the dose to below
10 mg/day and then all relapsed. Cases 12 and 15
reduced the prednisolone in 2.5 mg steps below
10 mg/day and this was probably too rapid a rate
and contributed to the relapse.
Of the remaining 14 patients, 11 were still on

steroids at the time of referral and difficulty with
drug management had been a specific problem in all.
We managed to stop the drug successfully in all but
one (Case 25) patient. The other three were already
off steroids at the time of referral. Case 24 had
stopped shortly before and had just relapsed. The
other two (Cases 19 and 27) had been off for some
time and their main problem was a need for re-
habilitation; Case 19 had severe foot deformity,
limited mobility, and extensive calcinosis, and Case
27 was virtually confined to a wheelchair with
severe hip and knee contractures.
Only one patient (Case 26) in group 2 made an

uncomplicated recovery. She was on prednisolone
for 2 years. The five (Cases 12-15 and Case 25) still
on steroids are mobile but one (Case 25) has
extensive calcinosis. Of the remainder most have
problems with contractures and calcinosis and in
four (Cases 19, 21, 22, and 27) mobility is very
limited as a result.

Case 17 has some residual arthritis and mild
calcinosis but reasonable mobility. Case 18 has
extensive subcutaneous calcinosis with numerous
discharging sinuses but is mobile. Case 20 has
residual skin vasculitis but is otherwise fairly
mobile. Case 23 has troublesome calcinosis but good
mobility. Case 24 has problems with contractures
which have improved with active physiotherapy.
Case 28 came from abroad and was seen only once
and painful joint contractures were one of her major
difficulties.
The therapeutic value of azathioprine was

difficult to assess. Use of azathioprine from the start
in Case 22 did not prevent relapse. She was main-
tained on daily steroids over a 9-month period
reducing from an induction dose of 2 to 0. 5 mg/kg
a day and then changed over to alternate-day
steroids (0- 5 mg/kg on alternate-days). She relapsed
at this point and lost the ability to walk. In the
others, three (Cases 12, 15, and 25) of the five
patients were started on azathioprine 12 months,
6 months, and 2 years after starting steroids and
are still on steroids 38, 39, and 24 months later. Case
14 was started on azathioprine during her second
relapse and is now reducing her steroids successfully.
Case 18 was given azathioprine one year after starting
steroids and was able to stop steroids 6 months
later.



No serious complications such as bone marrow
suppression or hepatic toxicity were seen with the
use of azathioprine. Increased susceptibility to
infection may have occurred. Case 12 had an
extensive and persistent perianal abscess due to
anaerobic organisms aggravated by delay in surgical
treatment in her own country. Case 25 had a
severe and intractable cellulitis of the thigh in
association with a sinus discharging calcium.

Discussion

Juvenile dermatomyositis has a characteristic
clinical presentation but the onset, course, and
duration may vary in relation to severity of disease
and duration. Spontaneous exacerbations and
remissions are well known to occur and without
specific treatment about one-third of children were
estimated to recover, usually within one year of
onset, but death occurred in a further one-third,
generally within the first 2 years, and significant
morbidity in the remaining one-third from muscle
atrophy, contractures, and calcinosis.12 Before the
widespread use of treatment with corticosteroids
there was a significant mortality and morbidity.13
Although the use of steroids is undoubtedly

beneficial, there is always a risk inherent in chronic
steroid administration, and of the many secondary
complications that of steroid myopathy may make
interpretation of weakness difficult. It is also
possible that the risk of steroid-induced gastro-
intestinal ulceration and perforation may be greater
in dermatomyositis,14 even though gastrointestinal
involvement was already documented before the use
of steroids. It would therefore seem prudent to
use the lowest dose of steroid which produces a good
response and to reduce this dose and stop it when
it is no longer necessary. However, several recent
publications still advocate either high dose steroids
or a prolonged maintenance dose.41516
Comparison of the two groups of patients in this

present series shows striking differences in the drug
treatment and the final outcome. Those in group 1
had a lower induction dose of prednisolone which
was reduced sooner and yet more gradually. The
result was that total time spent on steroids was
shorter. Six of the 10 patients in group 1 made an
uncomplicated recovery and have now remained off
prednisolone for at least a year, while only one of
the 18 patients in group 2 did as well. Of the 12 in
group 2 who have now stopped steroids there have
been more serious problems with calcinosis and
contractures and four are severely incapacitated and
have little mobility.

It may be argued that this series may be biased as

those who were referred late were perhaps selectively
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referred because of difficulties in their course or
management. However, looking back on the case
histories of the patients on the high dosage regimens
who did badly, there did not seem to be any differ-
ence in clinical severity, initial response, or the
presence of complications such as bulbar, respira-
tory, or myocardial involvement in comparison with
the series which we treated ab initio.
Our present data certainly suggest that the method

of management with prednisolone may be critical
in determining final outcome. Use of a high in-
duction dose (greater than 1 mg/kg a day) and
maintaining it beyond the time that remission has
started to occur will inevitably lead to a more
prolonged course of treatment. This in itself may
induce a certain chronicity in the disease and lead
to development of complications such as severe
weakness, contractures, calcinosis, and vasculitis
apart from the usual side effects of steroid therapy.
Calcinosis in particular is thought to relate to the
duration of the disease1718 but may perhaps be
induced or aggravated by long-term steroid therapy.
Once remission is induced prednisolone should be

reduced gradually but steadily. Too rapid reduction
may precipitate relapse which can be difficult to
control. It is also important that relapses are
supported with an adequate but temporary increase
in prednisolone, as failure to do so may lead to a
progressively downhill course.

Fatal gastrointestinal complications seen in this
series probably related both to the steroids and the
disease. Similar fatalities have been reported by
others.8 16 Severe spinal osteoporosis is probably a
specifically steroid-related complication. It occurred
in the boy (Case 9) in group 1 while on a very high
prednisolone dosage (2 mg/kg a day).

Other immunosuppressive agents had been used in
a few patients before referral. This usually reflected
difficulty with management. Although their efficacy
and steroid-sparing effect has been documented
previously,19 20 we have not been convinced that
they have made much difference in individual cases.
We have favoured the use of azathioprine as it
seems to have the least toxicity, and have used it to
achieve a reduction in steroid dosage only if there is
steroid dependency or unacceptable steroid toxicity.
Our experience with other immunosuppressive
drugs-such as cyclophosphamide and metho-
trexate-is limited.
As in other diseases which affect the neuro-

muscular system and in which contractures occur,
supportive therapy in addition to drug treatment
is of major importance to the outcome and an
intensive physiotherapy programme should form
part of the management in all cases. Our programme
has included passive movements when the child is
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too ill, miserable, or weak to undertake active
movements, followed by active movements as soon
as the child is fit enough, and mobilisation as soon
as he is able to cope. Our general philosophy has
been towards early mobilisation and rehabilitation.
In children who feel well enough to remain ambulant
in the acute phase we do not recommend any
immobilisation at all. Contractures can occur early
and even in the acute stage one frequently sees a
20 or 300 limited extension of joints such as elbows.
This usually resolves rapidly with the general
response to drug therapy and may be further
helped by physiotherapy. Once fixed contractures
are allowed to occur in the chronic phase of the
disease they may result in longstanding disability
and prevent the patient walking again even though
the power of the muscles has returned sufficiently.
This was the case in several of the late referral
patients, whose myositis was already burnt out.
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