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Prognosis and treatment of polymyositis with
particular reference to steroid resistant patients
M YOSHIOKA, T OKUNO, AND H MIKAWA

Departments of Paediatrics, Kobe General Hospital and Faculty of Medicine, Kyoto University, Japan

SUMMARY Eight boys and six girls with polymyositis examined between 1967 and 1982 were

studied. The mean age of disease onset was 5 years 5 months. The initial regimen was

prednisolone, 1-2 to 2-3 mg/kg/day, and after four weeks this dose was decreased gradually to a

maintenance level of 5 to 20 mg on alternate days. The total treatment period was 3 years 6
months on average. Eleven of the 14 children had a uniphasic course, and steroids were stopped
without a resurgence of the disease: three were refractory to steroid treatment. One of these died
of a cardiomyopathy seven years after the onset of the illness despite treatment with steroids and
cyclophosphamide; the second was treated with adrenocorticotrophic hormone after predniso-
lone, but without benefit; and in the third a series of treatment with lympho-plasmapheresis and
cyclophosphamide resulted in some improvement.
As cardiac involvement in polymyositis may become overt if the disease persists for many

years, patients refractory to steroids should be given alternative treatment.

Polymyositis in childhood is characterised by muscle
weakness and is sometimes associated with skin
changes (dermatomyositis): this entity is usually
classified as a collagen-vascular disease. Although
the aetiology of polymyositis remains unknown,
there is substantial evidence to suggest the immuno-
logic mechanisms contribute to the muscle and
connective tissue injury.1 2 Treatment with predni-
solone at several dose levels has been suggested.Y6
Cytotoxic chemotherapy is also often prescribed for
patients with an unsatisfactory response to
prednisolone.
Between 1967 and 1982, 14 patients with polymy-

ositis were seen on our clinics. Three of the 14
(20%) did not benefit from prednisolone and were
thought to be steroid resistant. One of the three
died of cardiomyopathy seven years after the onset
of the illness and in another, severe contractures
occurred and use of a wheelchair became necessary.
Although an improved prognosis in a series of
patients with polymyositis in childhood treated with
steroids has been reported,?5 we found severe
residual symptoms in some children with this
disease.

Materials and methods

Between 1967 and 1982, 14 children were studied at

the Paediatric Departments of Kobe General and
Kyoto University Hospitals. The data obtained are
summarised in Tables 1 and 2. The age of onset
ranged between 2 and 14 years; mean age 5 years 5
months. The diagnosis of polymyositis was based on
the clinical findings of muscle weakness and skin
rash, and confirmation was obtained by either
enzyme abnormality, a muscle biopsy showing
evidence of inflammatory myositis, or an abnormal
electromyogram. The duration of follow up was 3
years 2 months to 11 years 5 months. The initial
regimen of prednisolone was 1-2 to 2-3 mg/kg/day.
After four weeks, this dose was reduced, dependent
upon improvement in the clinical status and reversal
of enzyme abnormality. The dose of the steroid was
decreased further to a maintenance level of 5 to 20
mg, on alternate days. On average, the total
treatment period was 3 years 6 months. Three of the
14 patients (cases 2, 10, and 13) were resistant to
steroid and were given alternative treatment.
The grading system used for disability was the one

employed by Rose and Walton.'0
(1) No abnormality on examination and full

functional recovery.
(2) No abnormality on examination, but easily

tired with reduced exercise tolerance.
(3) Minimal degree of atrophy or weakness in one
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or more muscle groups without functional impair-
ment.

(4) Incomplete recovery, waddling gait, unable to
run but able to climb stairs without needing arm
support.

(5) Incomplete recovery, noticeable waddling gait
and accentuated lumbar lordosis, unable to climb
stairs or rise from a standard high chair without
needing arm support.

(6) Unable to walk without assistance.

Results

The essential clinical features and laboratory tests
are summarised in Table 1. A skin rash characteris-
tic of dermatomyositis occurred in 12 (86%) of the
children. Two of the 12 were classified as dermato-
myositis with other connective tissue disease; one
(case 13) with systemic sclerosis and the other (case
10) with rheumatoid arthritis. These two children
were resistant to steroid treatment. In three patients
who complained of difficulty in swallowing (cases 2,

GrCKle of
disability

4._
a

I)

5 5 5 5 5 5 4 4 3

Ig A 52 mg/di (120-420)
G 820 mg/dl(890-1950)
M 88 mg/dl ( 70-270)

White blood 117
ucoLnt (x1O9 11)

9, and 10), two were resistant to steroid (cases 2 and
10). Rheumatoid factors were positive in four; two
of these were resistant to steroid and showed
positive reactions during the clinical course, com-
pared with the remaining two in whom the rheuma-
toid factor was positive only in the earlier, active
stage of disease. The electromyographic findings
were those of a primary myopathy and were
consistently abnormal in all patients. Muscle biopsy
was undertaken in all patients. The findings in-
cluded perivascular and interstitial infiltration of
round mononuclear cells and focal muscle degenera-
tion and regeneration. One child had a completely
normal muscle biopsy.

Table 2 outlines the treatment and clinical course.
Eleven of the 14 patients had an uniphasic course
and steroids were stopped without a resurgence of
the disease. Three were thought to be resistant to
steroid: one died of cardiomyopathy; another has to
use a wheelchair; and the third still has active
disease and relapses frequently. Two of these three
patients resistant to steroid are presented below.

3 3 2 2 2 1 1 1

IgA 55mg/dl 14 7
G 462mg /dl 480 513
M 125mg /dt 120 26

11-1 11*8 11.5

40

Methotrexate ( mg /d )
25510 10 15 40 4040 40 40 40 40 40 40
4 I

i-0

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Time (weeks)

Fig. 1 Early clinical course and treatment ofthe patient in case 2.
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Case 2. This boy aged 8 years 2 months developed
polymyositis when he was 2 years 10 months old. His
family history was unremarkable. The illness began
with weakness of the legs and arms; facial oedema,
erythematous butterfly rash, intermittent fever, and
arthralgias were not present. Within three months
he could neither climb the stairs nor stand, and he
suffered slight dysphagia. The initial creatine
phosphokinase activity was 2730 IU/l, lactate de-
hydrogenase 468 IU/l, serum glutamic oxalo-
acetic transaminase 110 IU/l, and aldolase 53-0
IU/l. Diagnosis of polymyositis was confirmed by
electromyography and muscle biopsy. The patient
was treated with 30 mg/day of prednisolone (2
mg/kg/day). Despite the noticeable drop in creatine
phosphokinase after the initial treatment with
prednisolone, muscle weakness continued and aldo-
lase concentrations did not decrease (Fig. 1). The
patient was then treated with betamethasone (4
mg/day) for 14 weeks but without clinical improve-
ment. Methotrexate, 40 mg/2 weeks (2 mg/kg/2
weeks) was added and betamethasone, 1-0 mg/2

Grade of
disability 5 5 5 5 4 4 3 2 1 4 5 5 5 5
Adirrssion 1st 2nd

LIZ LI '

days, was continued. Considerable improvement
was noted over the next four months and the
patient's electromyography and aldolase activity
became normal.
Over the next three and a half years he had four

relapses after an upper respiratory tract infection,
varicella, viral meningitis, and viral pneumonia (Fig.
2). His gradual downhill course continued. Muscle
strength lessened, muscle tissue became atrophic
and creatine phosphokinase activities were around
500 IU/l.
On examination there was moderate proximal

extremity weakness and atrophy. Prednisolone
treatment was continued and lymphocytapheresis
together with plasmapheresis (lympho-plasmapher-
esis), twice or three times a week, was initiated.
Lympho-plasmapheresis was performed using the
Hemonetics-PEX (Hemonetics USA), an intermit-
tent flow cell separator. The treatment was given
twice or three times a week for 12 weeks followed by
twice a month for the next eight months (a total of
34). During each exchange, between 450 and 980 ml

4 32 5 5 5 5 4324 33 45 5 5432 2 2 2
3rd 4th 5th 6th 7 891011213th

IL 1 O 1 1 111

1978 8u
Year

Fig. 2 Entire clinical course and treatment ofthe patient in case 2.
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of plasma and 8 x 108 to 1.9 x 109 lymphocytes were
withdrawn and replaced with plasmanate. Predniso-
lone, 25 mg every other day, was continued and, as
improvement occurred, was reduced to 15 mg every
other day. Cyclophosphamide was added after the
seventh lympho-plasmapheresis, but was eventually
stopped after the 23rd because of clinical improve-
ment.

Circulating immune complexes were determined
with solid phase Clq binding assays, but only once
(after the first lympho-plasmapheresis) was there a
slightly raised concentration. By the 10th lympho-
plasmapheresis the creatine phosphokinase activity
had decreased and the child's strength had steadily
improved. After the 16th, muscle testing showed
slight residual proximal weakness and the patient
could climb the stairs. A reinfection of varicella
developed after the 34th treatment with lympho-
plasmapheresis, but he made a rapid recovery.

Case 13. This girl aged 10 years and 8 months had
begun to experience difficulty in walking 7 years
before admission to hospital. At the age of 3 years 8
months there had been severe distal muscle atrophy

Grade of disability

Treatment

Creatine 200
phosphokirmse 100

Glutamic
oxabacetic
transaminase

Lactate
dehydrogenase

Aldolase

C reactive protein

RAT

Total protein

Albumin: globulin

Antinuclear factors

Ig A
M
G

5 5 4 4 414

Prednisolone

3 44 4 13

and depigmentation of skin of the face, arms, and
legs. The wrists and ankles showed limitation of
flexion. Dermatomyositis was diagnosed on the
basis of muscle weakness and skin changes in
association with a raised creatine phosphokinase
activity, myopathic electromyographic changes, and
typical histological muscle change. Treatment was
started with prednisone 30 mg daily (2 mg/kg per
day) (Fig. 3). Creatine phosphokinase activities
decreased to normal values and there was some
clinical improvement. The weakness increased
slowly over the next five years, at which time
creatine phosphokinase and aldolase activities were
moderately raised and the rheumatoid factor be-
came consistently positive. Later, cyclophospha-
mide plus prednisolone was prescribed. On the final
hospital admission, at the age of 10 years 8 months,
there was facial oedema, nausea, and general
malaise. Her heart was enlarged (cardiopulmonary
ratio=0*6) and gallop rhythm was present. Left
bundle branch block was evident on the electrocar-
diogram. Ventricular dilatation and decreased wall
motion of both ventricles were seen on the echocar-
diogram. Treatment was started with digoxin and

3 3 4

20rmg

4 4 14 4 4 4 5 6 6 6

Digobop-in
aFnreosmengaine

r9m 5mmg

115 155 65 40 90 84 62 68 85 113 92 85 69 158 145

292 350200165 260 307 201 400405 297289 210 362 344

57 30 22 35.5 20

+ ifit i *+ +

6.6 6.6 7.0 6.7 7.0 6.6 7.6 6.7 6.5 6.4 7.6 5.8

1.58 1.68 1.3 1.47 1.1 1.7 1.3 1.3 1.2 1.3 1.2

388 176 270 306
450 220 129 160

2860 980 1190 1285

1972 73 74 75 76 77 78
Year

Fig. 3 Clinical course and treatment of the patient in case 13.

79

20mg,--15mca
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furosemide. There was an initial favourable response
to this regimen, but congestive cardiac failure
ensued and she died at the age of 10 vears 10
months.

Discussion

Polvmyositis is thought to have an autoimmune
basis and at present a cell mediated autoimmune
reaction is widely held to be responsible for this
disease.' Treatment with corticosteroids does im-
prove the prognosis:i-6 11 12 the death rate has been
reduced from around 33% to less than 10% with
this management.3 4 11 Some children, however, are
refractory to steroid treatment, and for these
treatment with immunosuppressive agents, or more
recently, a series of plasmapheresis has been
recommended.7-9 13-l The suggested dose of pred-
nisolone is 2 mg/kg/day,3 although Dubowitzs and
Miller et al6 have proposed that a low dose of
prednisolone is effective.5 6 We tried low dosage
prednisolone treatment on the second admission in
the patient case 2, but he did not respond well. We
then employed 2 mg/kg/day of prednisolone and
were able to induce the second remission (Fig. 2).

Polymyositis in association with other connective
tissue disorders is generally less likelv to respond to
steroid treatment than the uncomplicated disease.8
In our series, cases 13 and 10 are thought to have
dermatomyositis in association with progressive
systemic sclerosis and rheumatoid arthritis, respec-
tively, and little or no improvement occurred with
steroid treatment in these two. On the other hand,
although case 2 has uncomplicated polymyositis, he
responded only partially to steroid and immunosup-
pressive drugs.
There are recent reports of patients with polymy-

ositis refractory to immunosuppressive treatment
who improved with plasmapheresis, suggesting the
involvement of a circulating factor, such as autoanti-
body or immune complexes in the production of
muscle lesions.'4 We examined circulating immune
complexes with solid phase Clq binding assays in
case 2 and found a slightly raised concentration once
only. As cytotoxic reactivity has been experimen-
tally shown in lymphocytes from patients with
polymyositis against cultures of skeletal muscle
cells, we prescribed lympho-plasmapheresis for this
patient, in addition to cytotoxic immunosuppressive
treatment-this led to some clinical improvement.

Cardiac involvement in adult and childhood
polymyositis is an uncommon occurrence. 17 Electro-
cardiographic evidence of pericarditis, myocarditis,
and arrhythmias has been reported.'7 Histological
changes of fibrosis and sarcolemmic degeneration in
cardiac and skeletal muscle are identical, and

fibrosis of the cardiac conducting system can lead to
progressive cardiac conduction defects.'^2' The
patient in case 13 died of congestive heart failure 7
years from the onset of muscle weakness. The
persistence of raised creatine phosphokinase activity
in this patient indicated continuing progression of
the underlying disease process, and the long term
prognosis was unfavourable. Thus, cardiac involve-
ment in those with polymyositis can become clini-
cally overt if the disease persists, and the inflamma-
tory or degenerative myocardial status may precipi-
tate a variety of cardiac conduction defects.22
Patients with polymyositis refractory to steroid
should, therefore, be treated with alternative forms
of therapy.

The author is gratcful to M Ohara, Kyushu University for
comments on the manuscript.
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Commentary

VICTOR DUBOWITZ
Hammersmith Hospital, London

The three patients with steroid resistant dermatomy-
ositis documented by Drs Yoshioka, Okuno, and
Mikawa are all highly atypical of the usual childhood
dermatomyositis, as the authors themselves point
out. In two of them there was evidence of other
collagen disease-systemic sclerosis (case 13) and
rheumatoid arthritis (case 10). The remaining
patient (case 2) had what sounds like a more classic
dermatomyositis, but his response to prednisolone
was odd. Usually there is evidence of clinical
response in the way of improved general well being
and loss of the characteristic misery, and improve-
ment in muscle function within two to four weeks of
starting treatment and the creatine phosphokinase
activity, if initially raised (which only occurs in
about half the cases), often lags behind, remaining
raised at times, even after complete clinical resolu-
tion with tailing of steroids. For this reason the
clinical course is a much more reliable guide to
reducing treatment than the creatine phosphokinase
activity. In their case 2, the response was completely
paradoxical with a precipitous fall in the creatine
phosphokinase activity without any apparent clinical
improvement. Although steroid has a direct influ-
ence on creatine phosphokinase activity, it seems
unlikely one could ascribe so noticeable a fall to a
non-specific steroid effect. All steroids are likely to
cause a steroid myopathy, but the 9-a-fluoro ster-
oids even more so; so that their use of betametha-
sone would normally be contraindicated as a drug of
choice for dermatomyositis.
With increasing build up of cytotoxic treatment in

addition to continuing steroid this patient eventually
showed some response. It is often assumed that lack
of response to increasing treatment (or high dose
initial treatment) indicates unresponsiveness, but
the alternative possibility of iatrogenic steroid
myopathy as a result of overtreatment is equally

likely. This was well illustrated by the recent case of
an 11 year old girl referred to me with refractory
dermatomyositis, who had initially responded well
to treatment but subsequently became resistant to
increasing doses of steroids with associated increas-
ing generalised weakness together with swallowing
and respiratory difficulties. She had become bed
bound for 6 weeks and was considered to be
terminal. She was on 70 mg prednisolone/day and
had severe painful osteoporosis of her spine which
made it almost impossible to move her. Over a
period of five months we were able to gradually
wean her off the steroids and get her ambulant again
and as we reduced the steroids her strength steadily
improved.

In the series of 29 of our personal cases reviewed
by Miller et all the group of patients having a low
dosage of prednisolone initially had fewer relapses
and less morbidity and were on steroids for a shorter
period of time than those receiving higher dosage.
Six of the 10 cases in the low dosage group made an
uncomplicated recovery and were off treatment at
least a year compared with only 1 of 18 in the second
group, although the initial severity of the groups
seemed comparable. Of the 12 patients in group 2

off steroids there were more severe problems with
calcinosis and contractures and four were severely
incapacitated.

Childhood dermatomyositis is almost uniformly
responsive to steroid treatment. I think there is a
good chance of remission with minimal risk of
secondary complications from treatment with an
initial low dosage schedule of prednisolone of I
mg/kg daily and a reduction as soon as there is
definite sign of clinical improvement (usually within
two to four weeks) either in general wellbeing and
loss of misery, or in increase in muscle power. This
should be done very gradually and tailored to the
needs of each patient, who should be closely
monitored. In a 30 kg child, for example, I would
start on 30 mg prednisolone/day and reduce by 5
mg/day at two weekly intervals till 20 mg/day and
then by 2-5 mg/day at two weekly intervals till 10
mg/day and then by 1 mg/day at two weekly
intervals. If at any point there is a suggestion of
deterioration, manifesting itself either as increasing
weakness or general misery, one should go back one
step in the treatment and perhaps wait an extra two
weeks before reducing this, or reduce at half the rate
(alternate days instead of each day).

I reserve the use of additional drugs such as
azathioprine, methotrexate, or cyclophosphamide
for patients who are either incompletely responsive
to steroid or who are difficult to wean off steroids.
Alternate day steroid treatment is less effective and
much slower for initial induction and should be
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