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Background & Objective

Becker Muscular Dystrophy (BMD) is a rare progressive X-linked neuromuscular disorder that causes muscle weakness, particularly in the legs and pelvic area. It is considered best practice in health economics and outcomes research and
required by the Food and Drug Administration (FDA), to demonstrate that patient-reported outcome (PRO) measures used in clinical trials are fit-for-purpose to assess disease symptoms and impacts that are important to patients.28
The aim of this study is to understand the lived experiences of BMD patients to inform selection of PRO measures. PRO measures for CD were chosen based on best coverage of signs and symptoms of BMD. Findings build on existing evidence

from the literature to inform the development of a conceptual model.

Methods

« Participants were patients and/or caregivers of patients with a diagnosis of BMD 212-55 years of age, based in the US. Participants were recruited via existing patient databases, patient organizations, and partner recruitment agencies.

« Virtual semi-structured interviews were conducted and either a combined 90-minute CE/CD interview or two separate 45-minute CE and CD interviews taking place over two rounds.

« Content validity of the following PRO measures was explored through CD interviews: Brief Pain Inventory (BPI)-Short-Form item 3, Neuro-Qol - Upper Extremity and three PROMIS-57 domains: Physical Function, Fatigue and Pain
Interference. Five further PROMIS-57 domains were assessed at a topline level. CD interviews included a PRO ‘read aloud’ exercise; framework analysis assessed PRO conceptual relevance, comprehension, and interpretation. Clinically

meaningful improvement thresholds were explored qualitatively.

« CE interviews included open-ended questions to explore the patient experience of BMD. Semantic, qualitative, directed content analysis (in ATLAS.ti v9) identified concepts that were grouped into domains to develop a conceptual model.

Results

A total of 31 participants [(n=29) diagnosed with BMD or caregivers (n=2)],
took part in CE interviews, with a sub sample also taking part in CD interviews

(n=22).
Demographic (mean, range) N
Age (27, 13 - 55)  12-17 years old (n=13)
BMD diagnosis age (15.1, 1 - 46) » 18-55 years old (n=16)
Gender Men (n=27/29, 93.1%)
Race «  White (n=28/29, 96.6%)
» Other (n=1/29, 3.4%)
Ambulatory status « AM1 (n=2)
* Fully ambulatory (AM1) « AM2 (n=9)
« Required walking aids/assistance sometimes +« AM3 (n=8)
(AM2)

« Required walk aids/assistance most of the
time/always (AM3)

Current treatment * Physical therapy (n=13/29, 44.8%)
* Not receiving (n=12/29, 41.4%)

Cognitive Debriefing: Which Measures Assess Concepts That Are
Important to Patients with BMD?

PRO measures, except the Neuro-Qol-Upper Extremity questionnaire, were
consistently well understood and interpretable (Figure 2, below).

Figure 2. PRO Item-level Conceptual Relevance
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Please rate yvour pain by marking the box beside the...
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1. Arevyou able to turn a key in a lock?
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2. Areyou able to brush your teeth?
3. Areyou able to make a phone call using a touch tone...
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4. Are you able to pick up coins from a table top?
5. Are you able to write with a pen or pencil?
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6. Areyou able to open and close a zipper?
7. Areyou able to wash and dry your body?
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8. Areyou able to shampoo your hair?

PROMIS-57 Physical function domain
1. Areyou able to do chores such as vacuuming or yard...
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2. Areyou able to go up and down stairs at a normal pace?
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3. Areyou able to go for a walk of at least 15 minutes?
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4, Areyou able to run errands and shop?
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5. Does your health now limit you in doing two hours of...
6. Does your health now limit you in doing moderate work...
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7. Does your health now limit you in lifting or carrying...
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8. Does your health now limit you in doing heavy work...

PROMIS-57 Fatigue domain
1.1 feel fatigued
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2.1 have trouble starting things because |l am tired IS 2 I

3. How run-down did you feel on average? IS 1 I

4. How fatigued were yvou on average? I 2

5. How much were you bothered by your fatigue on average? I 3 I

6. To what degree did your fatigue interfere wwith youir. . . | ] I

7. How often did you have to push yourself to get things... I 3 7

8. How often did you have trouble finishing things because... I 3 1 I
PROMIS-57 Pain Interference domain

1. How much did pain interfere with your day to day... I ] 3 a1

2. How much did pain interfere with work around the home? 3 a | E— E—

3. How much did pain interfere with your ability to... IS 3 2 I

4. How much did pain interfere with your household chores? I 02 3 |
5. How much did pain interfere with the things yvou usually... IS a4 1 I
6. How much did pain interfere with yvour enjoyment of... g 3 2

7. How much did pain interfere with your enjoyment of life?
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8. How much did pain interfere with your family life? =
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Reported Impacts &Symptoms  EICUEEUER T B % of
Participants

Participants Pain 77%
Physical functioning 97% Weakness 58%
Emotional wellbeing 97% Muscle cramps/spasms 39%
Lifestyle 849% Mental fatigue 39%
Work/school 779, Muscle tightness 39%
Social Functioning 61% Muscle stiffness 19%
Cognition 16%
Relationships with 58% Enlarged calves 10%
others Knee buckling 10%
Sleep i Rhabdomyolysis associated 7%
Travel 36% EUEEa

Conclusions

A Conceptual Model of Becker Muscular Dystrophy (Figure 1)
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Weakness*

* General weakness

* Back/lower back weakness
* Leg weakness

* Calf weakness

* Arm weakness

Hand weakness

* Hip weakness

/ Pain* \ Muscle contractures
: i?le; «—— Muscle tightness —
* Back pain , *
* Muscle pain 4— Muscle crqmps/spasms*
* Headache L ]
* Neck pain —> Shaking i
* Chest pain >
* Jaw pain r Fatigue )
* Shoulder pain <—{ + Physical* | -
* Arm pain *_Mental
* Hip pain ,
K Groin pain // Stiffness
‘ Numbness Knee buckling

* Chest weakness

* Nausea
* Dark colored urine

Rhabdomyolysis ]

Restless leg syndrome

Enlarged calves

Restlessness

Neck weakness

Hoarse voice

N/

Cognition
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Physical functioning*
+ Difficulty climbing stairs
* Difficulty opening objects
* Difficulty walking
* Tiptoe walking
+ Difficulty standing from sitting
position
* Difficulty getting up from floor
+ Difficulty lifting heavy objects
* Balance issues
Unable to take partin sports
(running; cycling)
* Tiptoe walking
+ Falls
+ Difficulty bending
+ Difficulty lifting items from
floor
+ Difficulty standing for long
periods
* Difficulty opening doors
* Difficulty speaking

\ r,

\e_Difficulty driving
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+ Difficulty getting in/out of car
* Difficulty taking school bus
* Difficulty accessing public

* Difficulty traveling

Travel N\

facilities

Social functioning

Experiences bullying
Hides conditions from others

-
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abroad/plane travel
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{ Difficulty using the bathrmny

J/
Lifestyle* \
Difficulty doing housework
(chores, gardening)
Difficulty eating and drinking
(using utensils and
swallowing)

Difficulty washing
Difficulty getting dressed
Give up/limited hobbies
Difficulty shopping
Increased planning

Difficulty sleeping

* Fear of missing out
* Fear of rejection
N J
/ Emotional* \
+ Anger/bitterness
* Anxiety

* Embarrassment
* Frustration
* |rritation/grouchiness

-
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Work/School

* Change in employer relationships

* Limited employment
opportunities/work progression

* Hiding condition from employers

* Less able to do physical tasks
Missed work days

* Need for home schooling

* Missed school due to medical
appointments

* Difficulty with homework/school
work

* |Less able to participate in school

~

* Isolation sports clubs/physical
* Low confidence \educaﬁon/gym
* Sadness
+ Stigma 4 Relationships
* Worry about future * Family
* Depression * Decision not to have
children
tﬁtcceptancef Stoicism J/ * Friendships
+ Partner
T * |ntimacy
\+ Dating
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BMD Impacts, Signs & Symptoms 2 1
Remaining PROMIS-57 domains were understood =
by all participants who debriefed them. g 2
Domain relevance (of all items) varied from 35% z
(n=6/17, Anxiety domain) to 89% (n=16/18, Pain
Intensity domain).
Most participants considered a 1-point change in
score across each PRO measure to represent
meaningful improvement in their lives (Figure 3, 20
right). T 1
£ 14
*Not all participants debriefed all PROs due to interview 812
time constraints; PROs were not debriefed by £ 10
participants who did not consider the items to be 5
relevant. S 4
2
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= Arrows indicate posited relationships
between domains

Domains/concepts in purple font start at AM1
severity (fully ambulatory, no walking
aid/assistance required)

Domains/concepts in green font start at AM2
severity (ambulatory, with walking
aid/assistance used sometimes)

Domains/concepts in blue font start at AM3
severity (ambulatory, with walking
aid/assistance used most of the time or always

Italics: New concepts identified in Round 2
interviews

*Asterisk indicate salient domains/concepts
reported by patients and/or caregivers

- - - Conceptsin a dashed box represent parts
of the patient experience that are unlikely to be
relevant for patient-reported measurement in a
clinical trial

Figure 3. Meaningful Improvement In Score On Each PRO*
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e The developed conceptual model incorporates novel concept elicitation interview findings and describes the adult and pediatric experience of BMD. Many symptoms and impacts were identified, highlighting the diverse experience of BMD patients.
e Conceptual mapping of PRO measures against the conceptual model suggested that the PROMIS-57 and BPI-SF collectively assess the concepts that matter most to patients, and therefore may be appropriate clinical outcome assessment measures for inclusion in

BMD clinical trials.

e Cognitive debriefing interview findings suggest the Brief Pain Inventory (BPI)-Short-Form item 3, PROMIS-57 Physical Function, Fatigue and Pain Interference domains appear to be well understood and have moderate-good content validity in a pediatric and adult

BMD population.
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