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ABSTRACT

Objective: To update the 2005 American Academy of Neurology (AAN) guideline on corticosteroid
treatment of Duchenne muscular dystrophy (DMD).

Methods: We systematically reviewed the literature from January 2004 to July 2014 using the
AAN classification scheme for therapeutic articles and predicated recommendations on the
strength of the evidence.

Results: Thirty-four studies met inclusion criteria.

Recommendations: In children with DMD, prednisone should be offered for improving strength
(Level B) and pulmonary function (Level B). Prednisone may be offered for improving timed motor
function (Level C), reducing the need for scoliosis surgery (Level C), and delaying cardiomyopathy
onset by 18 years of age (Level C). Deflazacort may be offered for improving strength and timed
motor function and delaying age at loss of ambulation by 1.4–2.5 years (Level C). Deflazacort may
be offered for improving pulmonary function, reducing the need for scoliosis surgery, delaying
cardiomyopathy onset, and increasing survival at 5–15 years of follow-up (Level C for each).
Deflazacort and prednisone may be equivalent in improving motor function (Level C). Prednisone
may be associated with greater weight gain in the first years of treatment than deflazacort (Level
C). Deflazacort may be associated with a greater risk of cataracts than prednisone (Level C). The
preferred dosing regimen of prednisone is 0.75 mg/kg/d (Level B). Over 12 months, prednisone
10 mg/kg/weekend is equally effective (Level B), with no long-term data available. Prednisone
0.75 mg/kg/d is associated with significant risk of weight gain, hirsutism, and cushingoid appear-
ance (Level B). Neurology® 2016;86:465–472

GLOSSARY
AAN 5 American Academy of Neurology; AE 5 adverse event; CI 5 confidence interval; DMD 5 Duchenne muscular dys-
trophy; FVC 5 forced vital capacity; LVEF 5 left ventricular ejection fraction; MEP 5 maximal expiratory pressure; QMT 5
quantitative muscle testing; QoL 5 quality of life; RR 5 relative rate; SF 5 shortening fraction.

This document summarizes extensive information pro-
vided in the complete guideline, available as a data sup-

plement on theNeurology®Web site at Neurology.org.

Appendices e-1 through e-5, cited in this summary, are

presented in the full guideline (data supplement).

Tables e-1 through e-5 as well as references e1–e8,

cited in this summary, are available at Neurology.org.
A 2005 American Academy of Neurology (AAN)

guideline on the use of corticosteroids in patients with

Duchenne muscular dystrophy (DMD) recommen-

ded prednisone or deflazacort in the treatment of

DMD for short-term benefit in muscle strength and

function.1 There are currently variations in practice
in corticosteroid use.2

We address the following questions with regard to
patients with DMD:

1. What is the efficacy of corticosteroids, specifically
their effect on survival, quality of life (QoL),
motor function, scoliosis, pulmonary function,
and cardiac function?

2. What are the side effects of corticosteroid
treatment?

3. How do prednisone and deflazacort compare in
efficacy or side effect profile?
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4. What is the optimal dosing regimen for
corticosteroids?

5. Are there any useful interventions for maximizing
bone health?

DESCRIPTION OF THE ANALYTIC PROCESS The
AAN Guideline Development Subcommittee con-
vened a panel of experts on the treatment of DMD
to develop this guideline update (appendices e-1 and
e-2) following the AAN’s 2004 process manual.3 We
searched Medline for articles published from January
2004 through June 2012 (see appendix e-3 for the
search strategy). We performed updated searches cov-
ering July 2012 through April 2013 and May 2013
through July 2014. We searched the Cochrane Data-
base of Systematic Reviews, Cochrane Central Register
of Controlled Clinical Trials, Database of Abstracts of
Reviews of Effects, and Science Citation Index, and
references of selected articles and review articles.

We reviewed the titles and abstracts of the identified
citations for relevance to the clinical questions and
retrieved the full text of potentially relevant articles.
We also included the Class I–III trials from the original
guideline. We excluded trials with fewer than 10 pa-
tients. Two authors reviewed articles and completed
data abstraction independently. Discrepancies were
resolved through discussion. We rated studies for their
risk of bias using the AAN 4-tiered classification of
evidence scheme for therapeutic studies (appendix
e-4). We linked the strength of practice recommenda-
tions to the strength of evidence (appendix e-5).

ANALYSIS OF EVIDENCE Our searches identified
757 citations. We reviewed the full text of 121 poten-
tially relevant articles. Sixty-three fulfilled the
inclusion criteria, of which 24 were graded Class I–
III. Table e-1 describes the selected studies on
corticosteroids, and table e-2 lists the selected
studies on bone health interventions.

What is the efficacy of corticosteroids, specifically their

effect on survival, QoL, motor function, scoliosis,

pulmonary function, and cardiac function? Do cortico-

steroids have an effect on survival? Four Class III studies
addressed this question. One study did not show sig-
nificant survival differences but lacked precision to
detect differences.4 In another study, 5% of those
treated with deflazacort died in their second decade
vs 35% of those who were untreated (relative rate
[RR] 0.14, 95% confidence interval [CI] 0.03–
0.59).5 In a third study, mortality was higher in the
untreated group (21%) than in the deflazacort-treated
group (3%) after a mean follow-up period of 14.9
years and 15.5 years, respectively (RR 0.16, 95%
CI 0.02–1.28).6 In a fourth study, mortality was
higher in the untreated group (43%) than in the

deflazacort- or prednisone-treated group (11%) after
a mean follow-up of 11.3 years (RR 3.91, 95% CI
1.69–9.06).7

Conclusions. In patients with DMD, deflazacort
possibly increases survival over 5–15 years of treat-
ment (3 Class III studies). There is insufficient evi-
dence to support or refute the benefit of prednisone
on survival in patients with DMD (1 Class III study
using both prednisone and deflazacort and 1 negative
underpowered study).

Do corticosteroids have an effect on QoL? A single Class
III study considered this question, but a Class III
study alone is unable to support recommendations.8

The evidence is insufficient to make a determination.

Is there an effect on motor function with corticosteroids

compared with no treatment? Two Class II and 14 Class
III studies addressed this question. A Class II study
compared prednisone 0.75 mg/kg/d and 1.5 mg/kg/d
with placebo (table e-3).9 Prednisone 0.75 mg/kg/d
was started at an average age of 9.16 years. At 6 months,
muscle strength scores on a 10-point averaged muscle
scale improved significantly over 34 muscle groups for
both doses of prednisone vs placebo (p, 0.0001, 95%
CI could not be calculated). Both treatment groups also
improved in timed motor function, such as time to
stand, compared with placebo (placebo 6.17 seconds,
prednisone 0.75 mg/kg 4.15 seconds, prednisone 1.5
mg/kg 3.43 seconds, mean difference 2.74 seconds,
p 5 0.0001, 95% CI could not be calculated). Time
to stand is an early, sensitive marker of weakness and
disease progression, and this difference could be con-
sidered clinically significant.10

In a Class II study, prednisone 0.75 mg/kg/d was
compared with prednisone 0.3 mg/kg/d and with pla-
cebo (table e-4). Prednisone 0.75 mg/kg/d was started
at a mean age of 9.36 years (SD 2.86). At 6 months,
average muscle strength favored the use of predni-
sone over placebo (0.75 mg/kg 6.00, p 5 0.0001;
0.3 mg/kg 5.82, p 5 0.0001; placebo 5.48).11

Of the 14 Class III studies, 5 using deflazacort
0.9–1 mg/kg/d5,12–15 and 1 using deflazacort 2 mg/d
alternate day dosing16 showed an improvement in
motor outcome using various measures: age at loss
of ambulation,12,13,16 functional motor score,5,13–16

and muscle strength.15 The average difference in
mean age at loss of ambulation was between 1.4
and 2.5 years in 3 studies. Two studies using both
prednisone and deflazacort showed an improvement
in age at loss of ambulation17 and functional motor
score.18 The other studies were not relevant to making
conclusions since higher-level evidence was available.

Conclusions. In patients with DMD, prednisone
0.3–1.5 mg/kg/d probably improves strength (2 Class
II studies) and possibly improves timed motor func-
tion (1 Class II study). In patients with DMD,
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deflazacort 0.9–1 mg/kg/d possibly improves
strength, age at loss of ambulation by 1.4–2.5 years,
and timed motor function (several Class III studies).

Do corticosteroids decrease the need for scoliosis surgery?

Ten Class III studies addressed this question. Five
studies of deflazacort or prednisone showed less need
for surgical correction by 18 years of age4,6,13,18,19

(table 1). Five studies showed delayed or slowed sco-
liosis development5,12,14,20,21 (table 2). One study did
not provide data for RR calculation, but showed a
delayed age at scoliosis onset with longer duration
of prednisolone treatment (r 5 0.44, p , 0.01).20

Conclusion. Corticosteroids (prednisone and defla-
zacort) possibly slow the development of scoliosis
and reduce the need for scoliosis surgery by 18 years
of age (10 Class III studies).

Do corticosteroids have an effect on pulmonary function?

Two Class II and 12 Class III studies addressed
this question. A Class II study of prednisone
0.75 mg/kg/d and 1.5 mg/kg/d compared with pla-
cebo over 6 months of treatment reported significant
improvement in mean forced vital capacity (FVC)
and maximal expiratory pressure (MEP) (table 3).9

Another Class II study noted significant improvement
in FVC for both doses of prednisone (0.3 and 0.75
mg/kg/d) compared with placebo over 6 months of
treatment but no significant difference inMEP (table 4).11

Neither study provided percent predicted values.
Twelve Class III studies using either deflazacort or

prednisone showed benefit in various measures of
pulmonary function.4–6,12,13,21–27

Conclusions. In patients with DMD, prednisone
probably improves pulmonary function as measured
by FVC (2 Class II studies). In patients with
DMD, deflazacort possibly improves pulmonary
function (several Class III studies).

Do corticosteroids have an effect on cardiac function?

Shortening fraction (SF), a measure of left ventricular
function,28 is often used to track progression of cardi-
omyopathy, a condition that affects almost all patients
with DMD by age 18.29 Six Class III studies addressed
this question. The first study showed that by 18 years
of age, boys treated with deflazacort were less likely to
have cardiomyopathy (left ventricular ejection fraction
[LVEF],45%) (4/40, 10%) than untreated boys (20/
34, 59%) (RR 0.17, 95% CI 0.06–0.45).5 A second
study showed that boys treated with deflazacort or
prednisone were less likely to have cardiomyopathy
(%SF ,28) (7/63, 11%) than untreated boys (14/
23, 61%) (RR 0.18, 95% CI 0.08–0.39).7 A third
study found a later age at onset of cardiomyopathy
(%SF ,28) in treated boys (15.2 years, SD 3.4) than
untreated boys (13.2 years, SD 4.8); for every year of
corticosteroid treatment, cardiomyopathy onset was
delayed by 4%.17 A fourth study showed a greater odds
of developing cardiomyopathy in untreated boys (4.4
times greater in 3- to 10-year-olds and 15.2 times
greater in 11- to 21-year-olds).30 The same authors
later showed a hazard ratio of 0.15 for corticosteroid
use in predicting cardiomyopathy in an age-adjusted
model.31 Finally, the median LVEF was higher in boys
17–22 years old treated with deflazacort (53%, range
51%–57%) than in untreated boys 12–15 years old
(48%, range 42%–51%) (p , 0.001).32

Conclusion. In patients with DMD, corticosteroids
(deflazacort 0.9 mg/kg/d or prednisone 0.75 mg/kg/d)
possibly delay the onset of cardiomyopathy (defined
as %SF ,28% or LVEF ,45%) by 18 years of age
(several Class III studies).

What are the side effects of corticosteroid treatment?

Two Class II studies9,11 and 22 Class III
studies4–8,12–16,18,19,22–24,27,31,33–37 addressed this
question, comparing corticosteroid side effects with
those of no treatment or placebo. See table e-5 for
the adverse events (AEs) seen in 2 Class II studies.

Table 1 Effect of corticosteroid treatment on need for scoliosis surgery by age
18 years

Reference Treatment
Untreated
group, n (%)

Treated
group, n (%) RR (95% CI)

4 Prednisone/deflazacort 41/117 (37) 2/14 (14) 0.39 (0.11–1.44)

6 Deflazacort 22/24 (92) 6/30 (20) 0.22 (0.11–0.45)

19 Prednisone 10/19 (53) 2/18 (11) 0.21 (0.05–0.83)

18 Prednisone/deflazacort 13/45 (29) 11/75 (15) 0.51 (0.25–1.04)

13 Deflazacort 13/24 (54) 0/30 (0) 0.03 (0.00–0.48)

Abbreviations: CI 5 confidence interval; RR 5 relative rate.

Table 2 Effect of corticosteroid treatment on development of scoliosis

Reference Treatment
Mean age at
end of study, y Untreated group Treated group RR (95% CI)

21 Prednisolone 0.75 mg/kg/qod 10.8 (SD 1.2) 7/77 (9%) 0/66 (0%) 0.02 (0.00–0.38)

14 Deflazacort (0.6 or 0.9 mg/kg/d) .13 90% 30% (0.6 mg/kg/d dose);
16% (0.9 mg/kg/d dose)

Could not be calculated

12 Deflazacort 16 (range 15–18) 16/21 (76%) 5/29 (17%) 0.23 (0.10–0.52)

5 Deflazacort 13.8 (SD 1.6) 30/34 (90%) 4/40 (10%) 0.03 (0.00–0.48)

Abbreviations: CI 5 confidence interval; RR 5 relative rate.
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Conclusions. In patients with DMD, corticosteroids
probably have the AEs of short stature, behavioral
changes, fractures, and cataracts (2 Class II studies).
Prednisone 0.75 mg/kg/d is probably associated with
significant risk of weight gain, hirsutism, and cush-
ingoid appearance (2 Class II studies). Prednisone
0.3 mg/kg/d possibly has a lower incidence of these
AEs (1 Class II study). Deflazacort possibly increases
the risk of cataracts (3 Class III studies).

How do prednisone and deflazacort compare in efficacy

or side effect profile? Is there a significant difference in

efficacy between prednisone 0.75 mg/kg/d and deflazacort 0.9

mg/kg/d? Three Class III studies directly compared
these 2 corticosteroids. In one study, deflazacort
and prednisone were shown to have equally beneficial
effects on functional motor outcomes, pulmonary
function, and development of scoliosis over 5.49
years (SD 1.98).23 In another study, prednisone and
deflazacort were equally effective in improving motor
function and functional performance over a 12-
month treatment period.18 A final study reported
equivalent cardiac outcome in deflazacort- and
prednisone-treated groups over a mean follow-up
period of 3.0 years (SD 2.5).30

Conclusions. Prednisone and deflazacort are possibly
equally effective for improving motor function in pa-
tients with DMD (2 Class III studies). There is insuf-
ficient evidence to directly compare the effectiveness
of prednisone vs deflazacort in cardiac function in pa-
tients with DMD (1 Class III study of a combined
cohort).

Is there a significant difference in AEs between prednisone

0.75 mg/kg/d and deflazacort 0.9 mg/kg/d? Two Class III
studies addressed this question. The first study
showed a difference in weight gain in the prednisone

group during the first years of treatment, with no dif-
ference seen at later ages (12–15 years). At 10 years of
age, their weights increased to the 75th and 90th
percentiles, whereas the weights of the boys in the
deflazacort group were similar to those of untreated
boys at 10 years of age.23 Two boys in the deflazacort
group (2/12, 17%) developed asymptomatic cata-
racts, whereas no boys (0/9) in the prednisone group
reported cataracts (RR 3.8, 95% CI 0.21–70.23). In
the other study, the prednisone group showed a
greater weight gain in the first year of treatment than
the deflazacort group.18 At 12 months of treatment,
boys taking prednisone had a mean weight increase of
21.3%, compared with 9% in boys taking deflazacort
(2.17 kg vs 5.08 kg weight increase, p , 0.05). An
increase in body weight of more than 20% over base-
line was seen in 1/9 (11%) boys taking deflazacort
and in 4/8 (50%) boys taking prednisone (RR 4.5,
95% CI 0.63–32.38). Other AEs were not signifi-
cantly different between the 2 groups, including
behavioral changes, gastric symptoms, hypertension,
glucose control, and hirsutism.

Conclusions. Prednisone is possibly associated with
greater weight gain in the first 12 months of treat-
ment, with no significant difference in weight gain
with longer-term use compared with deflazacort (2
Class III studies). Deflazacort is possibly associated
with an increased risk of cataracts compared with
prednisone, although most are not vision-impairing
(2 Class III studies).

What is the optimal dosing regimen for corticosteroids? Is

there a preferred dose of deflazacort (0.6 mg/kg/d for the first

20 days of each month vs 0.9 mg/kg/d) with regard to efficacy

or AEs? A single Class III study considered this ques-
tion, but a Class III study alone is unable to support
recommendations.14 The evidence is insufficient to
make a determination.

Is there a difference in efficacy or AEs between prednisone

dosing regimens of 0.75 mg/kg/d and 10 mg/kg/weekend? A
Class I trial evaluated prednisone 0.75 mg/kg/d vs
10 mg/kg/weekend for the primary efficacy outcome
of quantitative muscle testing (QMT) of the arm and
leg. This study found similarities between groups in
QMT of the arm (weekend 0.7, daily 1.3, 95% CI
21.7 to 0.6, with 62 as the equivalent limit) and
QMT of the leg (weekend 2.2, daily 2.1, 95% CI
21.8 to 2.0, with62 as the equivalent limit) over 12
months of treatment.38 Equivalency was noted for
body mass index (weekend 17.8, daily 19.6, p 5

0.12). No significant difference in other safety end-
points (weight, height, cataracts, lumbar spine z score
by dual-energy x-ray absorptiometry, behavior) was
noted.

Conclusions. Prednisone dosing regimens of 0.75
mg/kg/d and 10 mg/kg/weekend probably provide

Table 3 Pulmonary outcome in Class II study comparing prednisone and placebo
(Mendell,9 1989)

Treatment FVC, L p Value FVC MEP, mm Hg p Value MEP

Placebo 1.52 14.74

Prednisone 0.75 mg/kg/d 1.68 0.0004 17.32 0.01

Prednisone 1.5 mg/kg/d 1.66 0.002 18.19 0.001

Abbreviations: FVC 5 forced vital capacity; MEP 5 maximal expiratory pressure.

Table 4 Pulmonary outcome in Class II study comparing prednisone and placebo
(Griggs,11 1991)

Treatment FVC, L p Value FVC MEP, mm Hg p Value MEP

Placebo 1.48 14.64

Prednisone 0.3 mg/kg/d 1.67 0.006 15.00 0.75

Prednisone 0.75 mg/kg/d 1.64 0.001 16.76 0.055

Abbreviations: FVC 5 forced vital capacity; MEP 5 maximal expiratory pressure.
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equivalent benefit to patients with DMD at 12
months (1 Class I study). Prednisone dosing regimens
of 0.75 mg/kg/d and 10 mg/kg/weekend probably
have similar AE profiles over 12 months (1 Class I
study).

Is there a difference in efficacy or AEs between prednisone

dosing regimens of 0.75 mg/kg/d and 1.5 mg/kg/d? A Class II
study comparing prednisone 0.75 mg/kg/d and pred-
nisone 1.5 mg/kg/d with controls found no signifi-
cant difference between the 2 groups with regard to
strength or functional benefit at 6 months.9 No dif-
ference in AEs was seen between prednisone 0.75 mg/
kg/d and 1.5 mg/kg/d.

Conclusions. Prednisone dosing regimens of 0.75 mg/
kg/d and 1.5 mg/kg/d possibly provide equivalent ben-
efit to patients with DMD, although smaller differences
cannot be excluded (1 Class II study). Prednisone dos-
ing regimens of 0.75 mg/kg/d and 1.5 mg/kg/d possibly
have similar AE profiles (1 Class II study).

Is there a difference in efficacy or AEs between prednisone

dosing regimens of 0.3 mg/kg/d and 0.75 mg/kg/d? A Class II
study compared prednisone 0.3 mg/kg/d and predni-
sone 0.75 mg/kg/d and found a significant improve-
ment in the group taking 0.75 mg/kg at 6 months
(table e-4).11 A Class III study answered this question
but will not be considered further since it is lower-
level evidence.33

A Class II study showed an increase in the rate of
cushingoid appearance and hirsutism at the 0.75 mg/
kg/d dose compared with the 0.3 mg/kg/d dose (RR
1.79, 95% CI 1.11–2.88, and RR 4.53, 95% CI
1.43–14.32, respectively).11 The Class III extension
study aiming to explore longer-term effects over an
additional 12 months of follow-up showed a greater
risk of hirsutism in the higher-dose prednisone group
than in the lower-dose prednisone group (RR 4.42,
95% CI 1.70–11.46), with no significant difference
in other AEs.33

Conclusions. A prednisone dosing regimen of 0.75
mg/kg/d is possibly more efficacious than 0.3 mg/
kg/d (1 Class II study). A prednisone dosing regimen
of 0.75 mg/kg/d possibly has a greater rate of AEs
than a regimen of 0.3 mg/kg/d (1 Class II study).

Is there a difference in efficacy or AEs between daily and

alternate-day dosing of prednisone?A single Class III study
considered this question, but a Class III study alone is
unable to support recommendations.39 The evidence
is insufficient to make a determination.

Is there a difference in efficacy or AEs between daily and

intermittent dosing of prednisolone? A single Class III
study considered this question, but a Class III study
alone is unable to support recommendations.36 The
evidence is insufficient to make a determination.

Are there any useful interventions for maximizing bone

health? One Class III study considered calcifediol40

and another Class III study considered bisphospho-
nates (alendronate),e1 but single Class III studies are
unable to support recommendations. The evidence is
insufficient to make a determination.

Does treating bone health have an impact on survival? A
single Class III study considered this question, but a
Class III study alone is unable to support recommen-
dations.e2 The evidence is insufficient to make a
determination.

PRACTICE RECOMMENDATIONS Clinical context.

Prednisone 0.75 mg/kg/d has significant benefit in
DMD management and should be considered the
optimal prednisone dose. Prednisone 10 mg/kg/
weekend is equally effective over a 12-month
period, although long-term outcomes of this
alternate regimen remain to be seen. Because of the
expectation of significant AEs with corticosteroids,
proper informed consent is required, and AEs should
be discussed with patients and their families prior to
therapy initiation and should be managed
proactively. The American College of Rheumatology
Task Force osteoporosis guideline recommends
calcium and vitamin D supplementation for patients
taking corticosteroids (any dose with an anticipated
duration of $3 months) in order to maintain a total
calcium intake of 1,200 mg/d and vitamin D intake of
800 IU/d through dietary sources and
supplementation.e3

If a significant number of AEs develop, reducing
the prednisone dose to 0.3 mg/kg/d may reduce the
AE burden, albeit with less efficacy.

The AE profiles of deflazacort and prednisone vary
slightly. Weight gain and cushingoid appearance may
occur more frequently with prednisone than deflaza-
cort, but cataracts are more frequently reported with
deflazacort.

Recommendations. Prednisone, offered as an interven-
tion for patients with DMD:

• Should be used to improve strength (Level B)
and may be used to improve timed motor func-
tion (Level C)

• Should be used to improve pulmonary function
(Level B)

• May be used to reduce the need for scoliosis
surgery (Level C)

• May be used to delay the onset of cardiomyop-
athy by 18 years of age (Level C)

Deflazacort, offered as an intervention for patients
with DMD, may be used to:

• Improve strength and timed motor function and
delay the age at loss of ambulation by 1.4–2.5
years (Level C)

• Improve pulmonary function (Level C)
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• Reduce the need for scoliosis surgery (Level C)
• Delay the onset of cardiomyopathy by 18 years
of age (Level C)

• Increase survival at 5 and 15 years of follow-up
(Level C)

Deflazacort and prednisone may be equivalent in
improving motor function (Level C). There is insuf-
ficient evidence to establish a difference in effect on
cardiac function (Level U). Prednisone may be associ-
ated with increased weight gain in the first years of
treatment compared with deflazacort (Level C). De-
flazacort may be associated with increased risk of cat-
aracts compared with prednisone (Level C).

If patients with DMD are treated with prednisone,
prednisone 0.75 mg/kg/d should be the preferred
dosing regimen (Level B). Prednisone 10 mg/kg/
weekend is equally effective over 12 months, but
long-term outcome is not yet established. Prednisone
0.75 mg/kg/d is probably associated with significant
risk of weight gain, hirsutism, and cushingoid appear-
ance (Level B), with equal side effect profile seen over
12 months with the 10 mg/kg/weekend dosing.

Prednisone 0.3 mg/kg/d may be used as an alter-
native dosing regimen with lesser efficacy and fewer
AEs (Level C). Prednisone 1.5 mg/kg/d is another
alternative regimen; it may be equivalent to 0.75
mg/kg/d but may be associated with more AEs
(Level C).

Data are insufficient to support or refute the fol-
lowing (all Level U):

• The addition of calcifediol and bisphosphonates
(alendronate) as significant interventions for
improving bone health in patients with DMD
taking prednisone

• A benefit of bisphosphonates for improving sur-
vival in patients with DMD taking corticosteroids

• A benefit of prednisone for survival
• A significant difference in efficacy or AE rates
among daily, alternate day, and intermittent
regimens for prednisone or prednisolone dosing

• A preferred dose of deflazacort
• An effect of corticosteroids on QoL

Suggestions for counseling. The following suggestions
for counseling are the opinion of the authors
and extend from logical conclusions of our
recommendations.

Patients with DMD and their families should:

• Have a voice in the choice of the corticosteroid
used, noting that the various corticosteroids differ
in evidence supporting use, cost, availability, and
AE profiles. When a corticosteroid has been
agreed upon, a focused discussion of the risks
particular to that corticosteroid should take place.

• Be informed of the risks and benefits of adding a
bisphosphonate to corticosteroid treatment.

RECOMMENDATIONS FOR FUTURE RESEARCH

There is currently a paucity of high-quality data on
the long-term efficacy of both prednisone and defla-
zacort. Many questions remain unanswered, includ-
ing the following: When should treatment be
initiated?e4 How long should patients remain on oral
corticosteroid therapy? Is there an optimal dosing
regimen, and does the dosing change (up, down,
or stop) when patients lose ambulation or become
ventilator dependent?e5 What are the long-term
effects on bone health? There are anecdotal examples
of patients with DMD who received treatment with
corticosteroids from an early age remaining ambula-
tory.e6,e7 On the other hand, some negative effects
of corticosteroids on bone health may be apparent
only when patients lose ambulation.e8 There is a trial
(NCT01603407) currently recruiting patients; we
hope it will be able to answer some of these
questions.
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