Prednisolone in Duchenne Muscular Dystrophy
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Summary
This Study was carried out in the department of Neuromedicine, Bangabandbu
Sheikh Mujib Medical University (BSMMU), Dhaka, Bangladesh. A total of 19
Duchenne muscular dystrophy (DMD) patients were recruited for randomized
controlled study to see the effect of prednisolone in the natural course of the
disease process. Prednisolone was given in 10 patients (study group) in a dose
ofO.7Smg/kg for six months. Vitamin was given in 8 patients (control group)
for the same duration. One patient was dropped from the study. Patients were
assessed for average muscle strength, timed function test and functional grades
(pelvic and pectoral). It was found that at the end of the study, almost all the
parameters were improved significantly in the prednisolone treated group
(P<O.OS).

Introduction
Duchenne muscular dystrophy is a hereditary
degenerative disease of the skeletal muscles.
Cardiac muscles are also involved. Genetic
basis of the disease has been documented. I
Still there is no effective therapy available.
The results of the previous therapeutic trials
wereconfusing. Double blindcontrolledtrials
with leucine and nifedipine were negative.2.3
But interest has been focused on the results
of prednisolone therapy. Drachman et al4
reported a beneficial effect of prednisolone
therapy. Siegel et ae conducted another study
showing no beneficial effect. To the best of
(JUf"knowledge no further report of
prednisolone therapy appeared until 1987.In
this year, Brooke et al6published a report on
prednisolone therapy in Duchenne muscular

dystrophy. They showed short and long -term
benefit of prednisolone.

Materials and methods
Patients attending the neuromedicine outdoor
of BSMMU were the subjects. All patients
presenting with the features of Duchenne
muscular dystrophy were referred to
myopathic clinic. In this clinic patients were
examined thoroughly. Particulars of each
patients, detailed history and physical
examinations were noted in a predesigned
data collection sheet.At the same time, serum
CPK, serum aldolase. nerve conduction
velocity, electromyography and musc1e
biopsy were done. Other laboratory tests
such as complete blood count, Hb%, blood
glucose, plain X-ray chest PIA view,

I. Deptt. of Neuromedicine, SOMC, Sylhet, 2. Deptt. of Neuromedicine, BSMMU, Dhaka, 3. Deptt. of
Neuromedicine, DMC, Dhaka, 4. Deptt. of Neuromedicine, BIRDEM, Dhaka.

--

Prednisolone in DMD MM Rahman et al.

Vol. 27, No. I

electrocardiography and echocardiography
were done. After confirmation of the
diagnosis, those who fulfilled the criteria
were included inthis study.Criteriaforpatient
selection.

6 months, a full evaluation was repeated on
two occasions separated by one to seven
days. The evaluation procedure included (a)
Average muscle strength: (b) timed function
testsand(c)functionalgradings.8Any adverse
effect was also noted during evaluation. Data
collected were compiled and appropriate
statistical
analyses were done by
computerizedsoftware(SPSS6.5).

Inclusion criteria:
a) Male patient had the onset of weakness
before age of 5 years. If the boy had not been
examined before the age of 5, a history of the
disease starting before that age was accepted,
permitting the inclusion of patients seen for
the first time in the later stages of the disease,
b) The patients had proximal weakness, c)
The patient had increased serum creatine
kinase activity of at least 10 times the upper
limit of normal at some stage of the disease.

Results
Indicators of changes in individual DMD
patients with prednisolone showed that
average muscle strength timed function
tests and functional grades improved in
most of the patients (Table-I). When
compared withcontrol group average muscle
strength and time to go to 30 feet showed
significant improvement (p<0.05) (TableII,III). But there was no significant
difference between two groups in time
required to climb four stairs (Table-IV). On
the other hand time to rise from lying to
standing position was reduced significantly
after 6 months in prednisolone treated
group (p<0.05) (Table-V).Functional grades
also improved significantly (Table-VI, VII).
But prednisolone did not influence serum
enzymes (p>0.05) (Table-VII, VIII).

Exclusion criteria:
Patients with a) ptosis or weakness of
extraoccular muscles b) skin rash suggestive
of dermatomyositis c) normal muscle biopsy
or muscle biopsy with evidence of
denervation, glycogen storage disease or
inflammatory
myopathy. d) normal
electromyogram or with major evidence of
denervation e) if there was any girl in the
family who fulfilled the criteria for diagnosis
(with the exception of criteria 'a').
The clinical course of the disease was
discussed with the parents of each patient
and well informed consent was taken.
Prednisolone was given randomly in a dose
of 0.75 mg/kg, rounded off to 5mg of nearest
value for 6 months. Vitamin was given to the
control group for the same duration.
Physiotherapy was given to both groups.

Table-I: Indicators of changes in individual
DMD patients in prednisolone-treated
group (n=/O)
Measure

Patients were evaluated for at 0, 1, 2 and 6
months following start of the therapy. After
39

better

worse

Average muscle strength
Timed tests

8

2

9

I

Functional grades

9

I
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Table-II: Changes in muscle strength between prednisolone-treated and control group of DMD
Patients before and after treatment.
Sources of
variation

Sum of square

Degree of
fieedom (dO

Mean sum
of square

Between group
Within group

4.19
12.69

4-1 =3.0
36-4=32

1.39
0.39

Total

16.81

35.0

F value

P value

3.56

<0.05

Statistical analysis was done by one-way ANOVA.
Table-III:

Changes in time to go to 30 feet hetween prednisolone-treated
Patients before and after treatment.

Sources of
variation

Sum of square

Degree of
fieedom (dt)

Between group
Within group

115.25
340.00

4-1=3.0
36-4=32

Total

455.00

35.00

Mean sum
of square
38.41
10.62

and control group of DMD

F value

3.62

P value

<0.05

Statistical analysis was done by one-way ANOVA.
Table-IV: Changes in time to climbfour steps between prednisolone-treated and control group of
DMD Patients before and after treatment.
Sources of
variation

Sum of square

Degree of
fieedom (dt)

Mean sum
of square

Between group
Within group

67.85
254.40

4-1=3.0
36-4=32

22.62
7.94

Total

322.00

35.00

F value

P value

2.85

>0.05

Statistical analysis was done by one-way ANOVA.
Table-V:

Changes in time to risefrom lying position between prednisolone-treated
of DMD Patients before and after treatment.

Sources of
variation

Sum of square

Degree of
fieedom (dt)

Between group
Within group

115.00
189.00

4-1=3.0
36-4=32

Total

304.00

35.00

Statistical analysis was done by one-way ANOV A.
40

Mean sum
of square
38.00
5.92

and control group

F value

6.42

P value

<0.05
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Table-VI:

Changes infunctional grade (shoulder girdle) between prednisolone-treated
group of DMD Patients before and after treatment.

Sources of
variation

Sum of square

Degree of
fieedom (dt)

Mean sum
of square

Between group
Within group
Total

20.00
340.00
455.00

4-1=3.0

38.41
10.62

36-4 ~ 2
35.00

and control

F value

P value

3.62

<0.05

Statistical analysis was done by one-way ANOV A.

Table-VII: Changes in serun CPK level between prednisolone-treated and control group of DMD
Patients before and after treatment.
F value P value
Mean sum
Sources of
Sum of square
Degree of
variation
fieedom (dt)
of square
10293.50I
Between group
153321.738
4-1=3.0
2.42
>0.05
4258.937
Within group
30880.502
36-4=32
Total
184292.241
35.00
Statistical analysis was done by one-way ANOVA.
Table-VIII: Changes in serun aldolase level between prednisolone-treated and control group of
DMD Patients before and ajier treatment.
F value P value
Sources of
Mean sum
Sum of square
Degree of
variation
fieedom (dt)
of square
197.00
4-1=3.0
55.66
Between group
0.72
>0.05
36-4=32
2440.00
76.26
Within group
Total
2607.00
35.00
Statistical analysis was done by one-way ANOVA.
Discussion

difference may be due to different standards
of stairs used in different studies. It is also not
known -whether the gluteus medius muscle
neededtoclimb stairs was affecteddifferently
indifferentpopulation.Seigelet al4concluded
that prednisolone was ineffective in DMD.
Others criticized their study because it was
not properly designed.4

A verage
muscle
strength
of
prednisolone-treated
patients improved
significantly (P<0.05) compared to control
group. Similar results were also seen in case
of timed function tests consisting of time to
go to 30 feet, standing from lying position
(p<O.05). These findings coincide with those
of Brooke el al.6 In their study improvement
of timed function tests consisting of climbing
four stairs was not significant. Same result is
found in the present study. But it contradicts
with the study of Drachman el al.4 Their boys
showed improvement in all aspects. This

Itshouldbeemphasizedthat our study appears
to show an improvement of power and not
simplya slowing of thecourse of the illnesses.
One may consider it spontaneous due to
growth and development at ruining muscle
damage. Only in children under five9 or at
41
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most elg ht year d oes any Improvement
seem to occur spontaneously. In this series of
10 patients treated with prednisolone, only
two patients were at the age of 7 when
treatment was started. Rest eight patients
were 8 years of age or older. So, age of
starting treatmentwas not an importantfactor.
One question may arise how prednisolone
improves muscle strength in DMD patients.
It is now known that prednisolone increases
muscle m~ss as evidenced by increase in 24
hour 6 creatine excretion. Prednisolone also
decreases degeneration and necrosis of
muscles leading to improvement in muscle
function withoutanychange intheunderlying
abnormalities.6
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Changes in the serum creatine kinase and
aldolase values before and after treatment
were not statistically significantinthepresent
study. This correlates with the findings of
Drachman el a\.4Thus it may be concluded
that enzyme levels do not correlate with the
clinical status of the patients. This study
suggests that prednisolone is an effective
agent in DMD patients. It is also interesting
to note that low dose prednisolone is as
effective as high dose. So as soon as DMD is
diagnosed, prednisolone should be started.
Further studies are needed to ascertain (a)
how long the increase in muscle strength
lasts,(b) whetherpatientscontinuetoimprove
when drug treatment is given over many
years or whether they reach a plateau. (c)
whether even lower doses of prednisolone
are effective.
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