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Aim: To describe reasons for switching from prednisone/prednisolone to deflazacort and associated
clinical outcomes among patients with Duchenne and Becker muscular dystrophy (DMD and BMD,
respectively) in the USA. Methods: A chart review of patients with DMD (n = 62) or BMD (n = 30)
who switched from prednisone to deflazacort (02/2017-12/2018) collected demographic/clinical
characteristics, reasons for switching, outcomes and common adverse events. Results: The mean ages at
switch were 20.1 (DMD) and 9.2 (BMD) years. The primary physician-reported reasons for switching were
"to slow disease progression’ (DMD: 83%, BMD: 79%) and ‘tolerability’ (67 and 47%). Switching was ‘very’
or 'somewhat’ effective at addressing the primary reasons in 90-95% of patients. Conclusion: Physician-
reported outcomes were consistent with deflazacort addressing patients’ primary reasons for switching.
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Duchenne muscular dystrophy (DMD) and Becker muscular dystrophy (BMD) are X-linked, degenerative muscle
disorders caused by mutations of the DMD gene. In the USA, DMD occurs in approximately one in every 3500
male births while BMD is rarer, occurring in one in every 18,000 to 30,000 male births [1-3]. The hallmarks of
the two dystrophinopathies are similar, but DMD is associated with more severe symptoms and a more aggressive
clinical course than BMD (4]. Early signs, such as frequent falls and difficulty keeping up with peers, appear at age
2-3 years among those with DMD, while the appearance of symptoms in those with BMD is far more variable
(i.e., age 5-60 years) [4,5]. Ambulatory function may improve in younger patients with DMD due to age-related
growth and development, however, disease progression eventually reverses these gains, and loss of ambulation with
progressive involvement of upper limb function usually occurs between age 9 and 14 years [6-9]. Patients with BMD
typically remain ambulatory until at least age 16 years and commonly into adulthood [2]. Cardiac involvement
is common in both dystrophinopathies. Few patients with DMD survive past age 30 years, although those with
BMD may survive into their 40s and beyond [2,10,11].

There is currently no cure for dystrophinopathies. Corticosteroid treatment is the standard of care for patients
with DMD. Its use has been associated with better functional outcomes, including delaying loss of ambulation
and other symptoms, while possibly lengthening survival [12-14]. Information about the efficacy of corticosteroids
in patients with BMD is more limited, but it is used in real world clinical practice [15]. In the USA, the corticos-
teroids prednisone/prednisolone and deflazacort are currently used to delay disease progression, and the American
Academy of Neurology practice guidelines classifies both of these drugs as being ‘possibly effective’ and potentially
showing benefit on markers of disease progression such as the 6-minute walk test (6MWT) and other timed
function tests [12]. While prednisone/prednisolone has long been available as a generic drug, deflazacort became
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for the treatment of DMD [16]. Some patients with dystrophinopathy were already receiving deflazacort either
through clinical trials or international importation, but FDA approval resulted in a universal choice of corticos-
teroid treatments for patients with dystrophinopathy [17]. Access to deflazacort may depend on insurance status,
copayments and access to patient support programs. There is evidence of differences in the clinical outcomes and
adverse events (AEs) associated with the use of prednisone/prednisolone or deflazacort for patients with DMD. In
a randomized trial, deflazacort was associated with less weight gain than prednisone/prednisolone over the first year
of treatment [13]. A recent meta-analysis of placebo arm data from Phase III clinical trials found that patients with
DMD receiving deflazacort experienced significantly slower rates of functional decline over 48 weeks than those
receiving prednisone/prednisolone [18]. Similar differences were observed in multi-center [13] and single-center [19]
real-world studies.

In clinical practice, following FDA approval of deflazacort for DMD, some physicians switched their patients
from prednisone/prednisolone to deflazacort. It is important to understand the clinical outcomes of patients
who switched to deflazacort and whether switching therapies met physician expectations. In addition, there is a
need to investigate the outcomes associated with corticosteroid use in a representative sample of patients from
both community and academic treatment centers to complement the wealth of studies from larger academic care
centers [13,19]. To this end, we assessed patients with DMD or BMD from academic and community sites across
the USA who switched from prednisone to deflazacort.

Materials & methods
Study design
This study was a retrospective chart review of patients with dystrophinopathies in the USA who were treated with
prednisone/prednisolone before being switched to deflazacort. Physicians treating eligible patients were recruited
from a nationwide panel of neurologists. Physicians were characterized in terms of their years in practice, institution
setting (academic/community), USA geographic region, annual volume of patients with dystrophinopathy and
whether they participated in a deflazacort early access program (EAP). Participating physicians also completed a
brief survey on their typical practices for steroid treatment of dystrophinopathies.

This study was reviewed by the New England Institutional Review Board and received approval on 31 December
2019.

Study population

Male patients who met the following physician-reported criteria at the time of data collection in early 2020 were
eligible for study inclusion: genetically confirmed diagnosis of a dystrophinopathy (and subsequent diagnosis of
DMD or BMD based on clinical presentation) and switched from receiving prednisone/prednisolone to deflazacort
as treatment for a dystrophinopathy between February 2017 (after FDA approval) and December 2018. Patients
were only eligible if they were receiving commercial deflazacort available following FDA approval; patients that
were receiving deflazacort as part of the EAP were not included in this study. The study periods included the time
the patient was on prednisone (prednisone period) and the time following the switch to deflazacort (deflazacort
period).

Study measures
Patient and disease characteristics were entered into a web-based case report form (see the appendix for the case
report form). Characteristics included ages at diagnosis of dystrophinopathy, steroid initiation and switching and
at loss of ambulation (if applicable). Additional patient characteristics were collected at the at the closest clinic
visit date to steroid switching during the prednisone treatment period and the last available clinic visit during the
deflazacort treatment period. This information included duration of use and initial dosing level and frequency
(daily vs other) for both prednisone and deflazacort. In addition, to the extent recorded in charts, data were
extracted on patient height and weight, Clinical Global Impression (CGI) of improvement score, timed function
tests results (rise from supine, sit to stand, 4-stair climb, 10-m walk/run, 30-feet walk/run), North Star Ambulatory
Assessment, the 6MWT, Brooke scale, Performance of Upper Limb and ambulatory status as well as pulmonary
and cardiac function. For each patient, physicians were also asked to report the primary reasons for switching and
an overall assessment of whether switching addressed those primary reasons.

AE occurrence was collected for AEs listed on the labels of deflazacort (Cushingoid appearance, weight gain,
increased appetite, upper respiratory tract infection, cough, frequent urination, hirsutism, central obesity and
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nasopharyngitis) and prednisone (fluid retention, alteration in glucose tolerance, elevation in blood pressure,
behavioral and mood changes and increased appetite and weight gain). For each AE, whether or not the event was
recorded in the medical records during the prednisone or deflazacort periods was collected.

Data collection

Data were collected by inviting physicians to participate in chart extraction via partnership with Schlesinger Group,
which maintains a nationwide panel of verified physicians who have agreed to receive invitations for chart extraction
and surveys. Invitations and screening questions were sent to approximately 100 physicians (including neurologists,
pediatric neurologists and rehabilitation doctors) treating patients with dystrophinopathies (e.g., DMD and BMD)
throughout the USA. Physicians were provided with a standardized case report form to use for chart data entry.
Automated logic checks were conducted during data entry. The information was also reviewed for quality and errors
by the authors, which led to several anomalous data entries being converted to missing data (see the Supplemental
Methods for details on patient exclusions due to data quality concerns).

Statistical analysis

Physician characteristics were summarized overall and by practice setting; patient characteristics were summarized
overall and stratified by dystrophinopathy type. The reasons patients switched from prednisone to deflazacort
were summarized along with physicians’ perspective on the effectiveness of switching to deflazacort. Information
collected during each steroid period, such as the CGI of improvement and AE occurrence, was described for
the subgroup with greater than or equal to 3 months of treatment on both prednisone and deflazacort. Further
subgroup analyses were also conducted stratified by reason for switch.

Results

Physician characteristics

A total of 55 neurologists (20% identifying as pediatric neurologists) contributed data for 104 males with dys-
trophinopathies who switched from prednisone to deflazacort (Table 1). The regions of practice were distributed
across the USA. On average, the physicians had approximately 15 years in clinical practice and treated 37 patients
with dystrophinopathies per year. The most common practice setting was private community institutions (40%)
followed by private academic institutions (29%). Physician characteristics were generally similar across the various
practice settings, although those in academic settings had a higher proportion of non-ambulatory patients under
their care than those in the community setting (53 vs 42% of patients annually). Approximately half of the physi-
cians had participated in EAPs for deflazacort; this percentage was higher among physicians in academic settings
(59%) versus community settings (35%).

Patient characteristics

Among the 92 patients with chart data included in the study, 62 had a diagnosis of DMD and 30 had a diagnosis
of BMD recorded in their charts (Table 1). Patients were predominately white (overall: 78%, DMD: 74%, BMD:
86%) and non-Hispanic (85%, 79% and 96%, respectively). The majority were privately insured (>80% across
groups). The average age at the initial presentation of dystrophinopathy symptoms was 4.1 years for patients with
DMD and 8.3 years for patients with BMD. Loss of ambulation was more common among patients with DMD
(24%) than with BMD (17%), with mean ages at loss of ambulation of 9 and 18 years, respectively. Mutations
amenable to exon skipping were more prevalent among patents with DMD, which is consistent with BMD being
an in-frame mutation.

Reasons for switching to deflazacort
The most common reasons for switching to deflazacort are listed in Table 2. For patients with DMD, physicians
reported ‘desire to slow disease progression’ as one of the top two reasons for switching to deflazacort in 83%
of patients and ‘tolerability issues’ in 67% of patients. In approximately a third of patients, physicians reported
‘parent/caregiver preference/request’ or ‘patient preference/request’ as one of the top two reasons for switching.
Over 95% of physicians said they viewed switching to deflazacort as ‘very effective’ or ‘somewhat effective’ for their
patients with DMD.

Similarly, for patients with BMD, physicians reported ‘desire to slow disease progression’ as one of the top
two reasons for switching to deflazacort in 79% of patients and ’tolerability issues’” in 47% of patients. Physicians
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Table 1. Physician and patient characteristicst.

Physicians Overall (n = 55) Community setting (n =27) Academic setting (n = 28)
Specialty, n (%)

— Neurologist 44 (80.00) 22 (81.48) 22 (78.57)

— Pediatric neurologist 11 (20.00) 5(18.52) 6 (21.43)

Years in practice (n)
—Mean (SD) 15.05 (6.04) 15.41 (5.94) 14.71 (6.22)

Practice setting, n (%)

— Private community institution 22 (40.00) 22 (81.48) 0 (0.00)

— Private academic institution 16 (29.09) 0 (0.00) 16 (57.14)
— Public academic institution 12 (21.82) 0 (0.00) 12 (42.86)
— Public community institution 5(9.09) 5(18.52) 0 (0.00)
Sex, n (%)

—Male 37 (74.00) 17 (70.83) 20 (76.92)
—Female 13 (26.00) 7 (29.17) 6 (23.08)
Practice region, n (%)

- Midwest 16 (30.77) 6 (24.00) 10 (37.04)
- South 16 (30.77) 7 (28.00) 9(33.33)
- West 12 (23.08) 7 (28.00) 5(18.52)
— Northeast 8(15.38) 5(20.00) 3(11.11)

Patients with dystrophinopathies per year (n)

- Mean (SD) 37.24 (30.31) 35.89 (30.20) 38.54 (30.91)
Patients non-ambulatory (%)

- Mean (SD) 47.56 (24.22) 42.19 (19.26) 52.75 (27.55)

Participation in the deflazacort early-access program, n (%)

- Yes 20 (47.62) 7 (35.00) 13 (59.09)
-No 22 (52.38) 13 (65.00) 9 (40.91)
Average completion time per chart (h)¥

—Mean (SD) 1.49 (2.25) 1.38(1.81) 1.59 (2.61)
— Patients Overall (n =92) BMD (n = 30) DMD (n =62)
Race, n (%)

- White 68 (78.16) 25 (86.21) 43 (74.14)
— Hispanic 9 (10.34) 1(3.45) 8(13.79)
— Black or African-American 5 (5.75) 2 (6.90) 3(5.17)

— More than one race 4 (4.60) 0 (0.00) 4 (6.90)
Ethnicity, n (%)

— Non-Hispanic 69 (85.19) 27 (96.43) 42 (79.25)
— Hispanic 12 (14.81) 1(3.57) 11 (20.75)

Insurance type, n (%)

— Private 68 (82.93) 23 (82.14) 45 (83.33)
— Non-private 14 (17.07) 5(17.86) 9(16.67)
Age at initial presentation of dystrophinopathy symptoms (years)

- Mean (SD) 5.46 (4.19) 8.27 (5.74) 4.10 (2.19)
Disease duration prior to prednisone/prednisolone recommendation® (years)

—Mean (SD) 0.29 (5.89) 0.48 (9.81) 0.66 (2.37)
Loss of ambulation, n (%)

- Yes 20 (21.74) 5(16.67) 15 (24.19)

T Percentages are calculated out of the subgroup of patients with non-missing responses.

 Average survey completion times greater than 1 day (24 h) were set to missing; these times likely represent instances of physicians opening the survey, pausing midway
through and returning at a later date and are not reflective of the typical total time to complete a chart.

8 Genetically confirmed.

YIThe ‘other’ mutation type category included patients with the following mutated exons: 3, 4, 5, 7, 8, 10, 12, 15, 20, 23, 26, 29, 40, 41, 44, 46, 47, 48, 53, 55, 58, 66 and
70. In each of these groups, there were fewer than three patients.

BMD: Becker muscular dystrophy; DMD: Duchenne muscular dystrophy; SD: standard deviation.
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Table 1. Physician and patient c
Physicians
-No

Age at loss of ambulation (years)

racteristics’ (cont.).

Overall (n = 55)
72 (78.26)

Community setting (n = 27)

25 (83.33)

Academic setting (n = 28)
47 (75.81)

— Mean (SD) 11.25 (10.37) 18.15 (18.96) 8.95 (4.54)
Mutation type, n (%)

— Deletion amenable to exon skipping 22 (37.29) 6 (28.57) 16 (42.11)
— Deletion not amenable to exon skipping 22 (37.29) 7 (33.33) 15 (39.47)
- Duplication 7 (11.86) 3(14.29) 4(10.53)
— Nonsense 5(8.47) 2(9.52) 3(7.89)

- Other 3(5.08) 3(14.29) 0 (0.00)
Mutated exons, n (%)

-1 9(17.31) 9 (47.37) 0 (0.00)
-51 8(15.38) 1(5.26) 7(21.21)
-25 3(5.77) 3(15.79) 0(0.00)
—44-55 4 (7.69) 0 (0.00) 4(12.12)
-2 3(5.77) 0 (0.00) 3(9.09)

- Other? 3(5.77) 1(5.26) 2 (6.06)
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TPercentages are calculated out of the subgroup of patients with non-missing responses.
 Average survey completion times greater than 1 day (24 h) were set to missing; these times likely represent instances of physicians opening the survey, pausing midway

through and returning at a later date and are not reflective of the typical total time to complete a chart.

§ Genetically confirmed.

9The ‘other’ mutation type category included patients with the following mutated exons: 3, 4, 5, 7, 8, 10, 12, 15, 20, 23, 26, 29, 40, 41, 44, 46, 47, 48, 53, 55, 58, 66 and

70. In each of these groups, there were fewer than three patients.

BMD: Becker muscular dystrophy; DMD: Duchenne muscular dystrophy; SD: standard deviation.

Table 2. Reasons for switching to or discontinuing deflazacort.
Parameter

Most common reasons for switching to deflazacort?

— Desire to slow disease progression

— Tolerability issues

— Parent/caregiver preference or request

— Patient preference or request

Overall perspective

Physician’s perspective on the effectiveness of switching to deflazacort
— Somewhat effective

— Very effective

— Not effective

BMD (N = 30)

23(79.31%)
14 (46.67 %)
11 (37.93%)
11 (37.93%)

19 (63.33%)
8 (26.67%)
3(10.00%)

DMD (N = 62)

49 (83.05%)
41 (67.21%)
20 (33.33%)
12 (20.00%)

36 (58.06%)
24 (38.71%)
2 (3.23%)

T Percentages are calculated out of the subgroup of patients with non-missing responses.
BMD: Becker muscular dystrophy; DMD: Duchenne muscular dystrophy.

reported “parent/caregiver preference/request’ and/or ’patient preference/request’ as one of the top two reasons
for switching in 38% of patients. Overall, 90% of physicians said they viewed switching to deflazacort as 'very
effective’ or 'somewhat effective’ for their patients with BMD.

Steroid-specific patient characteristics
Patients with DMD

Patient characteristics during the prednisone and deflazacort treatment periods are summarized in Table 3. At
prednisone initiation (mean age: 6 years), 36 patients with DMD had weight-based dosing information available,
with an average dose of 0.8 mg/kg. By the time of the latest visit recorded in the prednisone treatment period,
the average dose was approximately 0.9 mg/kg. The majority of patients with weight-based dosing available were
prescribed a daily regimen (n = 35 [95%]). At the time of switch, patients had been treated with prednisone for an
average of 2.7 years, with a range from about a month to 13 years.
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Parameters BMD DMD
Prednisone Deflazacort Prednisone Deflazacort

Age at initiation (years)

- Mean (SD) 13.40 (12.83) 20.10 (11.84) 6.15 (4.46) 9.18 (6.43)

- Median 9.83 18.37 5.06 7.64

—-Range (0.83,51.82) (5.46, 53.08) (0.91, 28.23) (1.58, 38.60)

— Total non-missing, n 30 30 62 62

Duration of use (years)

- Mean (SD) 5.26 (4.97) 0.45 (0.29) 2.66 (3.21) 0.51 (0.35)

- Median 4.34 0.44 1.60 0.52

—-Range (0.10, 19.66) (0.00, 0.96) (0.07, 13.06) (0.00, 1.00)

- Total non-missing, n 30 30 62 62

Initial dosing level (mg/kg)

— Mean (SD) 0.84 (0.14) 0.89 (0.14) 0.83 (0.29) 0.92 (0.28)

- Median 0.75 0.90 0.75 0.90

—Range (0.75, 1.20) (0.50, 1.20) (0.30, 2.00) (0.50, 2.00)

— Total non-missing, n 15 16 36 42

Initial dosing frequency, n (%)

- Daily 9 (60.00) 12 (85.71) 35(94.59) 13 (65.00)

- Other 6 (40.00) 2(14.29) 2 (5.41) 7 (35.00)

- Total non-missing, n 15 14 37 20

Patient weight (kg)

- Mean (SD) 46.74 (22.62) 48.51 (23.58) 30.57 (11.03) 32.01(9.54)

—-Range (13.61, 90.72) (13.61, 95.25) (17.00, 60.00) (13.15, 53.00)

- Total non-missing, n 22 22 33 31

Patient height (cm)
- Mean (SD)
—-Range

- Total non-missing, n

158.29 (8.66)
(137.16, 170.18)
14

162.25 (11.73)
(139.70, 190.50)
14

126.65 (19.93)
(91.44,172.72)
21

131.91 (16.55)
(96.52, 162.56)
19

BMD: Becker muscular dystrophy; DMD: Duchenne muscular dystrophy; SD: standard deviation.

At deflazacort initiation (mean age: 9 years old), 42 patients with DMD had weight-based dosing information
available, with an average dose of 0.9 mg/kg. By the time of the latest visit recorded in the deflazacort treatment
period, the average dose was still 0.9 mg/kg. Thirty patients (71% of those with data available) had initial doses in
the range of 0.85-0.95 mg/kg. At the time of chart data extraction, patients had been treated with deflazacort for
an average of 6 months, with a range of 1 day to 1 year.

Patients with BMD

At prednisone initiation (mean age: 13 years), 15 patients with BMD had weight-based dosing information
available, with an average dose of 0.8 mg/kg. By the time of the latest visit recorded in the prednisone period, the
average dose was 0.9 mg/kg. The majority of patients with weight-based dosing available were prescribed a daily
regimen (n = 9 [60%]). At the time of switch, patients had been treated with prednisone for an average of 5.3 years,
with a range from about a month to almost 20 years.

At deflazacort initiation (mean age: 20 years), 14 patients with BMD had weight-based dosing information
available with an average dose of 0.9 mg/kg. By the time of the latest visit recorded in the deflazacort period, the
average dose was still 0.9 mg/kg. The majority of patients with weight-based dosing available were prescribed a
daily regimen (n = 9 [56%]). At the time of chart data extraction, patients had been treated with deflazacort for an
average of almost 6 months, with a range of 1 day to almost 1 year.

1070

J. Comp. Eff. Res. (2021) 10(14) future science group



Steroid switching in dystrophinopathy treatment

CGI scores for improvement

The physician-recorded CGI scores for improvement among patients treated with both prednisone and deflazacort
for >3 months are shown in Figure 1A (DMD) & B (BMD). Among patients with DMD with CGI data available
in charts (n = 23 for the prednisone period and n = 22 for deflazacort), 18.2% of those receiving deflazacort had
physician-reported measures of ‘very much improved’ compared with 0% of those on prednisone. Conversely, 4.3%
of patients with DMD on prednisone had scores of ‘much worse’ compared with 0% of those on deflazacort. A
similar trend of improvement was noted for patients with BMD (n = five patients with CGI data available): 100%
of patients receiving deflazacort were scored by physicians as ‘very much improved’ or ‘much improved’, compared
with 0% of those on prednisone.

Adverse effects

AEs with the highest prevalence recorded in the charts among patients treated with prednisone and deflazacort for
>3 months are shown in Figure 2A (DMD) & B (BMD). For patients with DMD, weight gain, increased appetite,
fluid retention, central obesity, increased blood pressure and decreased bone density were all more common during
the prednisone period compared with the deflazacort period (Figure 2A). Notably, no patients with DMD had
recorded decreased bone density or fluid retention during the deflazacort period. A similar trend was observed
among patients with BMD (Figure 2B), and all AEs were more common during the prednisone period. No patients
with BMD had recorded central obesity, increased blood pressure or decreased bone density during the deflazacort
period.

In addition to the six most prevalent AEs recorded in medical records, we investigated reported behavioral/mood
changes given the importance of this outcome to families and caregivers [20). Behavioral/mood changes were
recorded as an AE for four patients. Of these, three patients reported the AE during the prednisone and one
during the deflazacort treatment periods. All four patients reported mild severity for this AE. Of the patients who
reported experiencing behavioral/mood changes while being treated with prednisone, one discontinued treatment,
one switched to a different therapy and one adjusted the dosage of the existing treatment. The chart of the patient
who reported the behavioral/mood changes while being treated with deflazacort stated that no change in deflazacort
treatment was made.

CGI scores for patients who switched due to a desire to slow disease progression

The physician-recorded CGI scores of the subset of patients who switched to deflazacort due to the desire to
slow disease progression, and received deflazacort for >3 months, are shown in Figure 3. The results indicate that
patients largely experienced improvement after switching to deflazacort, with approximately 43% achieving scores
of ‘very much improved’ or ‘much improved’. No patients were recorded with worsening disease symptoms after
switching to deflazacort.

AEs among patients who switched due to tolerability issues

The AEs among patients treated with prednisone who switched to deflazacort due to tolerability issues, and received
deflazacort for >3 months, are shown in Figure 4. Across all six AEs, patients experienced fewer AEs during the
deflazacort period compared with the prednisone period. The most common AE in both periods was weight gain,
although the number of patients with this AE was nearly half that in the deflazacort period. No patients experienced
decreased bone density during the deflazacort period.

Data availability

As shown in Supplementary Table 1, there was a lack of consistency regarding the collection of ambulatory,
pulmonary and cardiac measures across treatment centers and practices. In both the prednisone and deflazacort
treatment periods, overall ambulatory status was commonly collected (i.e., in 87 and 88% of patients, respectively)
while more specific timed function tests were rarely administered with the exception of rise from supine time, which
was collected in roughly a quarter of patients across both periods.

Discussion

DMD and BMD are progressively debilitating dystrophinopathies for which corticosteroid treatment is the current
standard of care. Since deflazacort was approved by the FDA in 2017, more patients with dystrophinopathies have
switched from prednisone to deflazacort. It is important to understand the real-world clinical outcomes of these
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Figure 1. CGl scores for patients. (A) DMD or (B) BMD treated with prednisone or deflazacort for >3 months.
BMD: Becker muscular dystrophy; CGl: Clinical Global Impression; DMD: Duchenne muscular dystrophy.
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Figure 2. Adverse events among patients. (A) DMDT or (B) BMD? treated with prednisone and deflazacort for >3
months. Prednisone outcomes are juxtaposed with deflazacort outcomes in this figure, but these counts cannot be
considered a head-to-head comparison because patients were treated for different amounts of time, and this study
only includes patients who switched from prednisone to deflazacort.

fThere were n = 35 patients in the prednisone/prednisolone period and n = 35 in the deflazacort period.

fThere were n = 22 patients in the prednisone/prednisolone period and n = 22 in the deflazacort period.

BMD: Becker muscular dystrophy; DMD: Duchenne muscular dystrophy.
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Figure 3. CGl scores for patients treated with prednisone and deflazacort for >3 months and switched due to a
desire to slow disease progression.
CGl: Clinical Global Impression.

patients both in terms of efficacy and safety. This retrospective chart review of 92 patients with DMD or BMD
who switched from prednisone to deflazacort during the period from February 2017 to December 2018 found
that the primary reasons physicians switched patients to deflazacort were the desire to slow disease progression
and tolerability issues on prednisone. The results indicated that, on average, physician-reported outcomes were
consistent with deflazacort addressing the primary reasons for switching, with the CGI results supporting this trend
in the subset of patients with available data. While the shorter deflazacort treatment period (i.e., follow-up time
after switching) available after switching but prior to chart extraction does not allow for a direct comparison of AE
incidence across the two treatment periods, on average, patients with DMD and BMD experienced fewer AEs after
switching to deflazacort compared with prednisone.

Both prednisone and deflazacort have well-known safety profiles, and while corticosteroids improve muscle
function and strength, long-term use as a treatment for dystrophinopathies may result in weight gain, decreased
bone density, elevated blood pressure, increased appetite, central obesity or Cushingoid appearance, among other
possible AEs [21,22]. These AEs are listed on the labels of prednisone and deflazacort [16,23], and have been noted as
common ones in a Cochrane review of the literature by Matthews ez al. [22], justifying their focus in the present study.
In general, the typical AEs associated with corticosteroid use, particularly in the case of weight gain, were more
common during the prednisone period versus the deflazacort period. A similar finding regarding lower incidence
of weight gain among patients with DMD using deflazacort compared with prednisone was also reported in a
placebo-controlled Phase III trial by Griggs ez /. (13]. Longer-term follow-up will be needed to fully characterize
the tolerability of switching to deflazacort in real-world clinical practice.

The present results are also consistent with the trend of improvement reported by Griggs ¢f 4/. among patients
with DMD receiving deflazacort or prednisone; over 52 weeks on therapy, those using deflazacort (0.9 mg/kg)
demonstrated continued improvements in muscle strength while those on prednisone experienced worsening of
muscle strength [13]. Similarly, a recent study of patients with DMD treated at Cincinnati Hospital Medical Center
reported that patients who received deflazacort were older at loss of ambulation (i.e., it was delayed) and had
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Figure 4. Adverse events among patients treated with prednisone and deflazacort for >3 months who switched
due to tolerability issues.

fPrednisone outcomes are juxtaposed with deflazacort outcomes, but these counts cannot be considered a
head-to-head comparison because patients were treated for different amounts of time and this study only included
patients who switched from prednisone to deflazacort.

fThere were n = 36 patients in the prednisone/prednisolone period and n = 36 in the deflazacort period.

better ambulatory function compared with prednisone-treated patients [19]. A 2020 systematic literature review of
the safety and efficacy of deflazacort for DMD reported that deflazacort was associated with improved functional
outcomes, delayed onset of cardiomyopathy, reduction in scoliosis surgery and improved survival (24]. Thus, the
trend exhibited in the present study of better CGI scores following deflazacort treatment is consistent with the prior
literature which assessed specific functional changes in clinical trials and prospective databases, and contributes a
new perspective specific to patients who switched from prednisone to deflazacort in a broad, representative sample
of clinical practice.

An important contribution of this study is an understanding as to whether expectations were met after switching
from prednisone to deflazacort. In both patient cohorts, over 90% of physicians said they viewed the effectiveness of
switching to deflazacort as ‘very’ or ‘somewhat’ effective for their patients with dystrophinopathy. In the analysis of
outcomes based on physician-reported CGI in the subset of patients with this data available, patients who switched
due to desire to slow disease progression appear to have improved on average. Similarly, patients who switched
due to tolerability issues with prednisone appear to have experienced fewer AEs on average during their time on
deflazacort compared with prednisone. Thus, during the first few months after switching to deflazacort, physicians’
expectations for their patients’ outcomes after switching to deflazacort appear to have been met for the majority of
patients.

This study benefits from several strengths, including the breadth of the data. Charts were collected from all
regions of USA, across a broad and representative set of practices (e.g., both academic and community) to form
the most representative real-world evidence available. These centers are not always the ones contributing to well-
regarded high-quality databases (e.g., the Cooperative International Neuromuscular Research Group [CINRG]).
Prior natural history studies of patients with DMD may be considered to have used less representative data sources
as they are primarily gathered from a single database/setting (e.g., Cincinnati Children’s Medical Hospital), include
patients outside the USA, and/or focus on larger academic centers (e.g., CINRG and the ongoing FOR-DMD trial).
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Due to the breadth and variety of practices included in this study, there was heterogeneity in the availability of data
with regards to outcome measurements across sites contributing the charts. In particular, there were no standardized
measurements of function or ambulation collected across sites, illustrating that in real-world clinical practice these
outcomes (i.e., North Star Ambulatory Assessment, timed function tests, etc.) may not be routinely collected (see
Supplementary Table 1). In addition, the present study also included patients with BMD, a rare dystrophinopathy,
contributing vital information regarding the use of corticosteroids in this under-studied population.

The present results should also be interpreted in light of several limitations. First, as with all retrospective chart
review studies, there is the possibility of missing data or errors in coding. However, the data were reviewed following
chart abstraction and a conservative approach was taken to either censure aspects of data suspected to be in error or
the entire patient chart. Second, there was marked heterogeneity in what was measured and recorded in charts, and
very few functional measures were measured consistently across all centers. For instance, timed function tests and
measures of cardiac and lung function were not available in the majority of cases (see Supplementary Table 1) and
were thus not summarized in this study. This is a result of the absence of standardized instruments to measure key
outcomes among patients with DMD and BMD, as well as inconsistent testing practices in the real world. Third,
the short follow-up on deflazacort may not have allowed enough time to observe all changes in disease progression
or the onset of new AEs. In addition, the assessments of AEs were based on what was available in patient charts,
so prevalence may have been underestimated. In particular, bone density scans are often conducted annually and,
thus, there may not have been time to observe changes in bone density during the deflazacort period. Longer-term
studies of patients with dystrophinopathies who switch to deflazacort are needed to support the present findings.

Conclusion

In conclusion, in this real-world retrospective chart review of patients with DMD or BMD who switched to
deflazacort from prednisone, the majority of switching aimed to improve benefit—risk and delay disease progres-
sion. During the 6-month average follow-up after switching, physician-reported outcomes were consistent with
deflazacort addressing the primary reasons for switching. Real-world recording of specific clinical measures was
heterogeneous across care centers but, when measures were available, they were consistent with the overall physician
assessment. Future real-world studies with longer follow-up times on deflazacort are needed to comprehensively
characterize the impact of switching from prednisone to deflazacort on patients with dystrophinopathy.

Future perspective

As deflazacort is now approved by the FDA for DMD, patients in the USA with dystrophinopathies now have the
universal choice to switch from prednisone to deflazacort if they wish. Our study provides a preliminary snapshot
of switching behavior, the reasons for switching and associated clinical outcomes in the real world. Overall, on
average, the switch to deflazacort addressed the physician-recorded reasons for switching. Additional real-world
data is needed to understand longer-term treatment patterns and outcomes, and future studies would benefit from
greater consistency in real-world clinical measures.

Summary points

e Deflazacort was recently approved for Duchenne muscular dystrophy (DMD) in the USA, providing patients with
dystrophinopathies the opportunity to switch from prednisone/prednisolone steroid treatment to deflazacort.

e This real-world study describes reasons for switching from prednisone/prednisolone to deflazacort and associated
clinical outcomes among patients with DMD or Becker muscular dystrophy (BMD) in the USA.

e Demographic/clinical characteristics, reasons for switching, outcomes (i.e., Clinical Global Impression of
Improvement [CGI]) and common adverse events (AEs) were summarized from a chart review of 55 neurologists
treating patients with DMD or BMD who switched from prednisone to deflazacort (02/2017-12/2018); a
subgroup with >3 months on both steroids was described separately.

e For patients with DMD (n = 62) and BMD (n = 30), the primary reasons physicians listed for switching were ‘desire
to slow disease progression’ (83 and 79%, respectively) and ‘tolerability issues’ (67 and 47%).

e Switching was ‘very’ or ‘somewhat’ effective at addressing the primary reasons in 90-95% of patients and AE
occurrence was lower during the deflazacort period for both patient cohorts.

e These findings were similar for the subgroup (n = 57) with >3 months on both steroids.

e Among the charts with CGI recorded, most patients’ disease progression improved or stabilized.

e Thus, the majority of switching from prednisone to deflazacort aimed to improve benefit-risk and delay
progression, and physician-reported outcomes were consistent with deflazacort addressing the primary reasons
for switching.
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