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DEFEAT DUCHENNE. CHANGE LIVES.

Duchenne
Canada

September 18th, 2019

Sherry Bhan

Regulatory Project Manager | Health Products and Food Branch
Health Canada, Government of Canada

<sent via e-mail>

Dear Ms. Bhan,

We are a coalition of patients and patient groups representing people diagnosed with Duchenne
Muscular Dystrophy (Duchenne). We recognize there is no formal mechanism for patients to
provide direct input to the review of New Drug Submissions (NDS), despite the fact that it is us
and our children who bear the burden of the disease, and are the ones that will be using (and
are in desperate need of) these treatments. It is for this reason that we are writing to implore
you to share our perspective with the review teams, so they may hear, directly from us, about
who we are, what we are struggling with, what treatment success looks like to us, and what risks
we can bear in exchange for potentially beneficial treatments.

To this end, we have recently completed a national patient survey of caregivers and patients
with Duchenne. We will be discussing the results of this survey with Health Canada leadership at
a meeting we have scheduled on October 2nd with Supriya Sharma, Celia Lourenco, John Patrick
Stewart, and Megan Bettle. We would like to share some preliminary results of this survey with
you, in the hopes that you can provide this to the relevant Health Canada review evaluation
teams involved in ongoing (and future) reviews of New Drug Submissions for therapies to treat
this fatal, rare disease.

As you may be aware, Duchenne muscular dystrophy is a genetic disorder characterized by
progressive muscle degeneration and weakness. It is the most common and severe of nine types
of muscular dystrophy. Duchenne is caused by an absence of dystrophin, a protein that helps
keep muscle cells intact and the absence of dystrophin in Duchenne individuals results in a
continuous degeneration of muscle fibres. Symptom onset is in early childhood, usually between
ages 1 and 5. The disease primarily affects boys, but in rare cases it can affect girls. Muscle
weakness can begin as early as age 1, first affecting the muscles of the calf, hips, pelvic area,
thighs and shoulders, and later the skeletal (voluntary) muscles in the arms, legs and trunk. The
calves often appear noticeable bulkier than normal. Once individuals with Duchenne become
wheelchair bound typically occurring by their early teens, other comorbidities and complications
begin to progress more rapidly including scoliosis, heart complications and respiratory problems,
all severely impacting their quality of life. It is these comorbidities that become life-threatening
and young men with Duchenne have a considerably shortened lifespan and die from cardiac or
respiratory failure before or during their 30s (Ryder et al. 2017).
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We understand that you are currently reviewing the NDS for Ataluren, and either are or will
shortly be reviewing an NDS for eteplirsen, in addition to multiple Clinical Trial Applications for
the many new Duchenne treatments in various stages of development.

Please let us know if you are able to provide this letter (including the attached slides & figures)
directly to the teams involved in those reviews and include their assessment and feedback to
this letter in their evaluation reports.

We would also very much appreciate any feedback you receive from reviewers so that we can
improve the quality of the information we provide to them.

Preliminary Results from Our National Canadian Survey of Duchenne Muscular Dystrophy

We received a total of 77 responses between July 26th and August 7th, 2019; 76 were included
in our analysis. One respondent was a (female) carrier of Duchenne with mild manifestation of
symptoms. Although this individual along with others with a similar manifestation warrants
further study, we felt it was beyond the scope and purpose of the current analysis.

Survey Demographics

Survey participants consisted of parents of a person living with Duchenne (n=65), individuals
with Duchenne (n=6), and caregivers either related or not related to a person with Duchenne
(n=6). Two individuals stated they are caring for more than one person with Duchenne (Figure
1a). The survey captured a well-represented cross-section of the population of Duchenne in
Canada. Geographical representation primarily included participants residing in Ontario (43%)
and Quebec (34%). There was no participation from Prince Edward Island, North West
Territories, Nunavut or Yukon (Figure 1b). Duchenne muscular dystrophy is a progressive disease
with variability in symptom presentation and rate of progression, therefore the needs and
priorities of individuals living with this illness will vary and depend on their disease stage. As a
result, we conducted subgroup analyses by stage of disease to ensure we captured this
variability. Four stages were created; Early Diagnosis, Stable, Early Declining and Declining (or
Progressing). Early diagnosis was defined as an individual newly diagnosed, achieving age
appropriate milestones, but who may be delayed compared to their peers. Stable individuals
have lived with their disease for a few years since diagnosis with no notable changes in
symptoms or are, in the opinion of the individual, stable in their disease. Early declining
individuals are experiencing notable changes in disease related symptoms (albeit early) and they
are still ambulatory. Finally, declining (progressing) individuals are showing notable changes
requiring alteration in their management or adaption of their environment because they are no
longer ambulant. All respondents were asked to select which stage they felt best described
them or the individual they care for. Consequently, these results are dependent on their
interpretation and selection of the appropriate stage.

From the 76 participants included in this analysis and based on the definitions described above,
53% identified themselves as declining, 20% early declining (but still ambulatory), 17% stable
and 11% early diagnosed (Figure 1c). The median age was 12 years and ten individuals were 25
years or older. By subgroup, there was an observed and expected increase in the average age as
stage of disease progressed [Early Diagnosis (5yrs), Stable (10yrs), Early Declining (10yrs),
Declining (16yrs)], (Figure 1d).
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Duchenne muscular dystrophy impacts more than just the health and wellbeing of the
individuals diagnosed; it impacts the entire family. Given this is a childhood disease, the parents
or immediate family are the ones that take on the brunt of the burden, including scaling back on
their work and social activities outside of the home to care for their child. For example, when we
look at employment status, we found that only 46% of the participants work fulltime, 13% part-
time, 14% have chosen not to work, and 20% are unemployed. We also noted that employment
status declined as the disease progressed as indicated by a decrease in fulltime employment and
an increase in unemployment in the declining stage compared to the early diagnosed stage
(Figure 1e). Therefore, families are taking on a significant loss of income during a time when the
financial burden increases to support the needs of their Duchenne child (Figure 1f). Hence, it
was of no surprise when we asked individuals to rate the impact Duchenne has on their
employment, mental health, relationships and financial situation, that mental health was rated
as most impactful regardless of stage of the disease, followed by their financial situation (Figure
1f).

Disease Characteristics

The progressive nature of muscle weakness in Duchenne leads to loss of ambulation and the
need for a wheelchair by the age of 8-14 years. Participants in our survey were asked to select
the disease characteristics that best described their lower limb function. Half (50%) of the
respondents indicated they could walk or run, but 46% of these require the use of a manual
chair for short distances. This is an important distinction in Duchenne, as individuals may still be
ambulant by definition, but tire easily depending on the circumstances of their day. Energy
conservation and avoiding tiring out is key to preventing unnecessary muscle damage and
requires the use of a manual wheelchair when needed. As the young child ages and their
muscles become weaker, they eventually require the use of a manual or power wheelchair all
the time and this was confirmed in our population of individuals in the declining phase of their
disease. Lower limb strength is also an important measure of disease progression by observing
their ability to stand from a seated position or climb up or down four stairs. Once again and as
expected, we observed a loss of this ability as the disease progresses, with very few respondents
in the declining group retaining this ability (Figure 2a).

With the advancement in current standards of care, including the use of corticosteroids and
access to ventilation (McAdam et al. 2012, Ryder et al. 2017)), life expectancy in Duchenne is
increasing. Upper limb function in non-ambulant individuals is vital for performing activities of
daily living (Janssen 2014). In our survey, most respondents in the early diagnosed, stable and
early declining subgroups were able to raise their hands above their head (80-100%), compared
to a much lower percentage of individuals in the declining phase (33%). There was also a higher
proportion of respondents in the declining group who indicated they could not raise their hands
to their mouth or lift a glass of water,All individuals still retained some useful function of their
hands (Figure 2b).

The gradual progression of muscle weakness in Duchenne eventually leads to a reduction in lung
and cardiac function (Tangsrud et al. 2001). In our survey, 73% of individuals, regardless of
stage, indicated they did not require any ventilation and 53% indicated they had no cardiac
issues. Only three individuals in the declining stage indicated they required fulltime ventilation
and eleven individuals required nighttime ventilation (two in the stable group and nine in the
declining group) (Figure 2c). Four individuals indicated they were diagnosed with
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cardiomyopathy and six have been told their cardiac function is declining (five in the declining
group and one in the early declining group) (Figure 2d).

Additional disease related complications included 22% reporting they have scoliosis, 4% have

had scoliosis surgery, 3% have had feeding tubes inserted, and one individual has had a
tracheotomy (Figure 2e).

Burden of Disease

Providing care to an individual with Duchenne is associated with a substantial burden. As this is
a pediatric disease, this burden falls primarily on the family and usually one of the parents.
Parents find it difficult to manage fulltime careers and caring for a child with DMD. Often one
parent will take on the career role, while the other will focus on caregiving. As the disease
advances, more help is required and both parents need to juggle their job and caregiving,
making even part time work difficult.

We asked survey participants to indicate what activities of daily living they require most help
with; 61% require help with dressing themselves, 51% with using the bathroom, 30% need help
brushing their teeth, and 25% need help turning over at night (Figure 2f). You can imagine the
impact on a parent’s health and wellbeing when you are called to every few hours in the middle
of the night to turn your teenage son over.

Respondents were asked to rate specific aspects of their disease in order of importance.
Maintaining heart function was rated as the most important aspect regardless of stage, with the
exception of the early diagnosed group, which rated not requiring ventilation as most
important. Not requiring a feeding tube and not requiring ventilation was rated 2nd and 3rd
overall, respectively (Figure 2g). Finally, we asked respondents to indicate other ways Duchenne
has affected their life and wellbeing. Dealing with stress was rated highest overall (93%) for all
stages of the disease, followed by feelings of isolation (60%), and sleep disorders (53%) (Figure
2h).

Treatments and Outcomes

There are currently no approved treatments for Duchenne in Canada. Despite this, Canadian
patients need to become resourceful in order to find options for access to treatments. In our
population of surveyed individuals, 91% are currently taking a steroid medication (deflazacort
68% or prednisolone 24%) and 89% are currently taking vitamins and/or supplements [mostly to
counter affect the side effects of steroids, such as loss of bone mass, (McAdam et al. , 2012)].
Heart medication (77.5%) and bone loss medication (77.5%) such as alendronate (Fosamax) or
zoledronic acid (Reclast) are used in higher frequency in the declining stage of disease. Of the
total population surveyed, 11 individuals are on ataluren (with 2.5 to 13 years of experience)
and four individuals on Eteplirsen (from two months to five years of experience) (Figure 3a). The
current mechanism for access to these medications include clinical trial, compassionate use or
special access program (32, 1, and 8 respectively). Eight individuals are receiving their
medication out of country, for which they are paying out of pocket (Figure 3b).

We asked participants if they felt their medication has improved their quality of life and

wellbeing. Fifty percent (50%) responded yes (nine on ataluren, one on Eteplirsen), 16%

responded no, and 34% responded they are experiencing the same quality of life or no change

(two on ataluren, two on Eteplirsen), (Figure 3c). Of those individuals that experienced no

change, we asked if they would still consider this a positive outcome. Sixty-nine percent in total
Page 4 of 5



Duchenne Muscular Dystrophy - Patient Submission

responded yes this would still be a positive outcome, including all (100%) of those individuals on
either ataluren or Eteplirsen (Figure 3d). Finally, we asked if all Canadians living with Duchenne
should have immediate access to any treatment that has been proven to be safe and has a
potential to be effective, regardless of their current stage of their disease. Seventy-five (99%)
responded yes and one parent of an eleven-year-old responded no (Figure 3e).

Assessment of Risk Tolerance

Two scenarios were developed to assess risk preferences: 1) a treatment where benefit was
uncertain; 2) a treatment where benefit was demonstrated in a group of Duchenne individuals
in a stage different to the participant. In both scenarios, participants were given three options
with varying levels of risk: a) is safe, or has low risk with mild side effects (such as rash or
nausea); b) has side effects that are manageable (such as vomiting, diarrhea, dizziness,
headache, more serve rash, or reversable elevation of liver enzymes) or; c) has serious potential
consequences (such as an increased risk of liver damage, kidney damage, or fractures). In both
scenarios, most of the participants were willing to take the risk when the risk profile was low or
moderate. When the risk was increased to serious potential consequences, the converse was
true. However, there were still a small group of individuals willing to take on this higher level of
risk despite the potential consequences (Figure 3f and 3g). It is interesting to note, that
corticosteroids have known, serious potential consequences of long-term use, and yet are
routinely used in Canada as part of the standard of care for Duchenne to delay disease
progression. Finally, we asked families if they felt their input and perspective into the drug
approval process was important in Canada. All but one parent of an 11-year-old individual with
Duchenne responded yes.

Again, we are sharing this information with you in light of the fact that there is no formal
mechanism to provide patient input into the Health Canada review process, and we hope that
you are able to honour our request and share our perspective and this information with the
review teams. We would appreciate any feedback you can give on the content and format of the
information we have provided and suggest any potential additional analyses we can conduct
that would help the reviewers better understand what is important to patients and caregivers

with Duchenne in Canada.
%474\5
Nicola Worsfold

Director of Research and Advocacy, Jesse’s Journey

Kind regards,

And

Jonathan Kirkwood
Vice-Chair, Stand for Duchenne Canada

PO Box 51 Station B, London, ON N6A 4V3
Website: www.jessesjourney.com
Tel 519-645-8855 Fax 519-645-2242
Registered Charitable Organization 89509-7756-RR0001
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