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ABSTRACT: Introduction: This study quantified caregiver and
patient preferences for a therapeutic agent with demonstrated
pulmonary benefits for Duchenne muscular dystrophy (DMD).
Caregiver and patient differences were also explored. Methods:
A best–worst scaling survey (BWS) was administered to care-
givers and patients. Across 9 profiles, respondents selected the
best and worst attributes. Utility scores were estimated using
mixed logistic regression. Results: Respondents indicated great-
est preference for therapies that maintain their current level of
cough strength for 10 years or for 2 years. Preference scores
for risks were low: 50% chance of diarrhea and 4 additional
blood draws per year. Conclusion: There is a strong preference
for pulmonary benefit and willingness to trade off risks and bur-
den to achieve these benefits. In exchange for maintaining
cough strength for 10 years, respondents were willing to toler-
ate high probabilities of diarrhea and additional blood draws.

Muscle Nerve 000:000–000, 2016

Regulatory decision-makers often lack reliable
information to make data-driven, patient-centered
benefit–risk (PCBR) assessments. In an effort to
rectify this, Congress mandated that regulatory
decision-makers incorporate the patients’ perspec-
tive into benefit–risk assessment.1,2 PCBR assess-
ment is an increasingly favored approach for doing
this in a vigorous way.3 Historically, the U.S. Food
and Drug Administration (FDA) has relied on
patient testimony for patient preference informa-
tion. Although powerful, these anecdotes are
biased, limited in their representation of diverse
viewpoints, and fail to provide quantitative data
about minimal benefit and acceptable risks.

The FDA has become increasingly interested in
PCBR assessments because of their ability to pro-
vide information about factors that patients and
families will trade off in making decisions to use
new technologies, including quantifying risk toler-
ance and minimum required benefit. The FDA has
encouraged its reviewers to consider patients’ per-
spectives when such information is available, and it
has participated in its own patient-preference
study.4,5 FDA staff have published editorials in sci-
entific journals, and the agency published guid-
ance for drug developers and sponsors regarding
what, how, and when patient preference data may
be considered during the review process.6,7 In a
public/private partnership, they have also been
part of a consortium that developed a framework
for incorporating patient preference information
into regulatory assessments of new technologies.8

The FDA has also highlighted the importance of
these data for preference-sensitive decisions in
which there is significant uncertainty and/or when
patients’ views may differ considerably from those
of researchers and clinicians.7

Rare diseases provide a preference-sensitive
context that is particularly well suited for incorpo-
rating patient preference information due to high
unmet need, shortened lifespan, limited treatment
options, and high degrees of uncertainty.7,8 Fur-
thermore, reviewers may have limited clinical or
personal experience with a rare condition, thus
increasing the likelihood that patient preferences
differ from those of reviewers and clinicians.7,8

Recognizing the relevancy for its patient popu-
lation, Parent Project Muscular Dystrophy (PPMD),
an advocacy organization focused on finding a
cure for Duchenne and Becker muscular dystrophy
(DBMD), developed draft guidance for industry
that calls for incorporating patient preferences.9,10

The FDA followed with its own draft guidance for
industry in developing drugs for DBMD that con-
siders patient and caregiver benefit–risk tolerance
and preference heterogeneity in regulatory deci-
sions.11 Duchenne muscular dystrophy (DMD) is
an inherited neuromuscular disorder of pediatric
onset. It causes progressive muscle weakness, loss
of ambulation, and pulmonary decline. Affected
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individuals have a shortened lifespan with respirato-
ry failure, pneumonia, and cardiac involvement as
the leading causes of death.12–16 Becker muscular
dystrophy (BMD) has a similar phenotype to DMD,
but it has milder manifestations and slower progres-
sion.17 At the time of the study there were no FDA-
approved therapies for DBMD; the gold standard
for treatment relies on off-label use of corticoste-
roids, which has been shown to have some benefits
with regard to attenuating muscle loss and improv-
ing cardiopulmonary function.18–20 Side effects of
long-term steroid use include obesity, behavioral
problems, osteoporosis, delayed puberty, gastro-
esophageal reflux, cataracts, and risk of infections.21

Despite significant progress in developing a
framework and proposing processes for incorporat-
ing patient preferences in regulatory decision-
making, it is still a nascent field. There are few
examples of formal consideration of patient prefer-
ence information in benefit–risk assessment for
new drug therapies. As such, there is little under-
standing for how drug developers or sponsors will
respond to the recent guidance and increasing
emphasis on patient preferences.

Patient preference studies have been used pre-
viously to quantify patient preferences for hypo-
thetical therapeutic options that would slow the
progression of muscle weakness.22 The study
reported here, however, describes a preference
study developed in direct response to guidance for
sponsors. The objective of this study was to quanti-
fy patient and caregiver preferences for a thera-
peutic agent for DBMD that has demonstrated
pulmonary benefits in a phase III clinical trial. The
decline of pulmonary function is progressive and
results in considerable morbidity and mortality,
typically following the loss of ambulation in the
second decade.12–16 We hypothesized that care-
givers and patients would be willing to trade mod-
erate risk for pulmonary benefits. A secondary
objective was to explore caregiver and patient pref-
erences. We expected that caregivers and patients
may have different preferences.

METHODS

Survey Development. A community-engaged
approach was used to elicit feedback from key
stakeholders regarding attribute selection and
refinement. A total of 20 stakeholders were
involved in over 15 hours of formal engagement
over 4 months. The group was organized into 3
committees (leadership, stakeholder, and review
committee) and provided feedback at various time-
points to allow for an iterative design approach.
The review committee also participated in cogni-
tive interviews. This pilot-testing technique allowed
us to analyze whether participants understood the

questions as intended by the researcher.23,24 Addi-
tional details about the community-engaged
approach and the model for survey development
have been published elsewhere.24

Survey Design. The computer-based survey was
programmed and administered in Qualtrics. The
survey was self-administered and included demo-
graphic questions about the respondent, and clini-
cal questions about the affected individual, such as
ambulation status, type of muscular dystrophy, and
history of steroid use. The survey consisted of 4
stated-preference exercises, although only the
results of the best–worst scaling (BWS) case 2 (pro-
file case) experiment and a follow-up simple dis-
crete choice task are reported here. BWS is a
stated-preference method that has been developed
recently and continues to grow in popularity
among healthcare applications.25–34 In BWS case 2,
respondents evaluate 1 treatment profile at a time
and provide 2 data points per profile (best and
worst).35 Across 9 choice tasks, respondents select-
ed the best and worst attributes from among 4
attributes at 3 varying levels, 1 of which was a refer-
ence level of no benefit or no risk. Benefits did
not represent disease reversal, or even reversal of
impact on the lungs, but rather were operational-
ized to offer a slowing of disease progression. The
benefits included maintaining level of cough
strength (maintain for 10 years, maintain for 2
years, or no benefit) and reducing the frequency
of lung infections (very few infections, half as
many, or no reduction). Risks included a common
side effect of many drug therapies operationalized
as diarrhea (no risk, 20% risk, or 50% risk) and a
burden-related measure of blood monitoring fre-
quency while on the treatment (no additional
blood draws, 2 additional blood draws per year, or

FIGURE 1. Sample choice task for BWS case 2 (profile) experi-
ment and follow-up intention to use question
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4 additional blood draws per year). See Figure 1
for an example choice task. Respondents could
not advance to the next task without selecting
both a best and worst choice, thereby forcing a
choice.

After each treatment profile, respondents were
asked about their intention to use this treatment if
it were available to them. Concordant use of BWS
case 2 and a simple conjoint analysis experiment
in a single survey has been shown to be useful for
patient preference research intended to inform
regulatory decision-making, because the interpreta-
tion and application of the data combination
assists one to understand risk tolerance, meaning-
ful benefits, and intention to use specific
therapies.36

A 3 3 4 main effects orthogonal, experimental
design was used such that the attribute levels pre-
sented for each attribute across tasks were bal-
anced and uncorrelated. This design is accessible
because it can be identified from the SAS database
of orthogonal arrays. It was also chosen for its sta-
tistical efficiency because it uses the minimum
number of treatment profiles to ensure uncorrelat-
ed attributes.34,37–39

Recruitment. Respondents were recruited between
June 18, 2015 and July 30, 2015 through multiple
sources targeted at qualifying individuals. Recruit-
ment began at the PPMD annual conference and
was followed by targeted e-mails directed to Duch-
enneConnect registry participants. Respondents
were also recruited through a grass-roots, parent-
led outreach initiative of PPMD.

Eligibility criteria included living in the United
States and being either the caregiver of someone
living with DBMD or a patient with the same con-
dition. Caregivers had to be at least age 18 years
old, and their affected child was required to be at
least 10 years old. This cut-off was chosen to maxi-
mize participation while minimizing potential neg-
ative psychological implications of a survey about
pulmonary decline for parents of very young chil-
dren. Stakeholder engagement demonstrated that
parents of a young child may not have fully consid-
ered the impact of their child’s pulmonary decline
given that it does not manifest until later in the
disease course and leads to emotional upset.24 The
minimum age for patient respondents was 14
years. The protocol for this study was approved by
the institutional review board (IRB) of Johns Hop-
kins Bloomberg School of Public Health, Balti-
more, Maryland (IRB # 00006299). All participants
provided informed consent electronically. Teen
respondents participated with a guardian’s
permission.

Table 1. Demographics of caregiver respondents and their
affected child

Caregivers (n 5 82)

Frequency Percent

About child affected with DBMD
Age

10–13 years 36 44%
14–17 years 26 32%
18–25 years 14 17%
251 years 6 7%

Diagnosis
Duchenne 72 88%
Becker 8 10%
Intermediate 2 2%

Ambulation status
Ambulatory 34 41%
Non-ambulatory 48 59%

Steroid use
Current or previously 68 83%
Never 13 16%

Insurance type
Private 38 46%
Public 16 20%
Both 28 34%

About caregiver respondents
Age

30–45 years 36 44%
451 years 46 56%

Race
White 72 88%
Hispanic 6 7%
Native 4 5%
Black/African American 4 5%
Asian 1 1%
Other 1 1%

Household income
<$50,000 13 16%
$50,001–$75,000 18 22%
$75,001–$100,000 24 29%
>$100,000 16 20%

Region
Northeast 15 18%
Midwest 15 18%
South 29 35%
West 23 28%

Marital status
Single 6 7%
Married/long-term relationship 59 72%
Divorced/separated/widowed 16 20%

Relationship to affected individual
Biological mother 63 77%
Biological father 13 16%
Adoptive mother 5 6%
Grandmother guardian 1 1%

Highest level of education
High school graduate 34 41%
College graduate 29 35%
Graduate/professional degree 18 22%

Rows within a category may sum to less than 100% due to missing
data. Missing data counts by variable as follows: steroid use (n 5 1);
race (n 5 1); income (n 5 11); marital status (n 5 1); and education
(n 5 1). Race categories are not mutually exclusive.
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Analysis. Fisher exact tests were used to test for
differences in relevant characteristics of affected
individuals with DBMD across caregiver and
patient respondents. Differences in characteristics
of the survey respondents were not tested, because
the groups are expected to be different.

The analysis assumes that the choice of the best
and worst item represents the extreme ends of a
latent ranking of item importance, and therefore
the utility scores can be compared to represent the
difference between the degree of importance
among items.40 Utility scores were estimated using
mixed logistic regression with effects coding for
the stratified samples (caregivers and patients) and
the pooled sample. The forced-choice design
allowed for a complete case analysis. For the strati-
fied analysis, caregiver and patient utility scores
were compared using t-tests at the 95% confidence
levels and with Bonferroni adjustments for multi-
ple comparisons. Coefficients for the standard
deviations of each attribute’s choice are used to
represent the degree of heterogeneity in an attri-
bute. Using the aggregate analysis of combined
caregivers and patients, coefficients for the means
for the attribute/level combinations were rescaled
such that the category representing no change
from baseline was anchored at zero. The magni-
tudes of the coefficients were compared to calcu-
late maximum acceptable risk and minimum
acceptable benefit. Probabilities of intention to use
therapy were estimated by calculating the percen-
tages of respondents who selected that they would
use the treatment. We calculated relative attribute
importance using best-minus-worst scores (number
of times an attribute/level combination was chosen
as best minus the number of times it was chosen as
worst) by calculating the difference between the
highest and lowest best-minus-worst scores for each
attribute and dividing it by the sum of all differ-
ences. We conducted exploratory analyses looking
at results stratified by respondent type (caregivers
or patients). All analyses were conducted using
STATA version 14 (StataCorp, College Station,
Texas).

RESULTS

Descriptive Statistics. A total of 133 respondents
completed the BWS case 2 experiment comprised
of 61.7% caregivers (n 5 82) and 38.3% DBMD
patients (n 5 51). Table 1 provides a complete list
of caregiver respondent characteristics, and Table
2 provides patient respondent demographics. Care-
giver respondents were primarily biological moth-
ers (77%). Other caregiver types included
biological fathers (16%), adoptive mothers (6%),
and a grandmother acting as a guardian (1%).
The majority of caregivers were married or in

long-term relationships (72%). The mean age of
participants was 46.8 years (SD 5 8) for caregivers
and 27.7 years (SD 5 14) for patients. The majority
of respondents were white (88%) and living in
higher income households; 71% of caregivers and
50% of patients were living in households earning
more than $50,000 per year.

Most affected individuals had a diagnosis of
DMD. Although this was lower among adult
respondents (82%) compared with caregiver
respondents (88%), this was not a statistically sig-
nificant difference. The majority of affected indi-
viduals had current or past history of steroid use.
Caregivers reported that 83% of their affected chil-
dren had current or past history of steroid use,

Table 2. Demographics of patient respondents

Patients (n 5 51)

Frequency Percent

Age
14–17 years 13 25%
18–25 years 16 31%
251 years 22 43%

Diagnosis
Duchenne 42 82%
Becker 9 18%
Intermediate 0 0%

Ambulation status
Ambulatory 14 27%
Non-ambulatory 37 73%

Steroid use
Current or previously 35 69%
Never 16 31%

Insurance type
Private 20 39%
Public 8 16%
Both 23 45%

Race
White 47 92%
Hispanic 4 8%
Native 1 2%
Black or African American 2 4%
Asian 2 4%
Other 1 2%

Household income
<$50,000 17 33%
$50,001–$75,000 8 16%
$75,001–$100,000 7 14%
>$100,000 10 20%

Region
Northeast 10 20%
Midwest 8 16%
South 21 41%
West 12 24%

Marital status
Single 29 57%
Married/long-term relationship 9 18%
Divorced/separated/widowed 0 0%

Rows within a category may sum to less than 100% due to missing
data. Missing data counts by variable: race (n 5 1); income (n 5 9); and
marital status (n 5 13). Race categories are not mutually exclusive.
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and 69% of patients reported current or past histo-
ry of steroid use. The majority of affected individu-
als were either privately insured (caregivers: 46%;
patients: 39%) or privately insured and receiving
public insurance (caregivers: 34%; patients: 45%).
Only mean age of the affected individual had a sta-
tistically significant difference between the caregiv-
er group (mean 5 16.0, SD 5 6) and the patient
group (mean 5 27, SD 5 14). This was expected,
given the eligibility criteria for participation. There
was also a wider range for the age of affected indi-
viduals among patient respondents, which is con-
sistent with the larger proportion of respondents
in that group with BMD, which is associated with
longer lifespan.

Utility Scores. The results of mixed logit analyses
for the stratified groups are shown in Table 3.
Respondents demonstrated the greatest preference
for a therapeutic agent that maintains their cur-
rent level of cough strength for 10 years [caregiver
score: 1.697, 95% confidence interval (CI) 1.44–
1.95; patient score: 1.446, 95% CI 1.19–1.74] and
for 2 years (caregiver score: 0.716, 95% CI 0.49 to
0.94; patient score: 0.746, 95% CI 0.44–1.05).
Although respondents preferred half as many lung
infections (caregiver score: 1.118, 95% CI 0.90–
1.34; patient score: 0.907, 95% CI 0.65–1.16) over
very few lung infections (caregiver score: 0.790,
95% CI 0.52–1.06; patient score: 0.870, 95% CI
0.59–1.15), the overlap in the CIs between the 2
levels demonstrated no significant difference in
preferences.

Respondents had the lowest preference for a
therapeutic agent with no benefit to cough
strength (caregiver score: –2.413, 95% CI –2.70 to
–2.13; patient score: –2.212, 95% CI –2.54 to –
1.88), followed by an agent with no benefit to lung
infections (caregiver score: –1.908, 95% CI –2.21

to –1.61; patient score: –1.777, 95% CI –2.08 to
–1.47). These were preferred less than even a 50%
risk of diarrhea (caregiver score: –0.884, 95% CI
–1.08 to –0.68; patient score: –0.561, 95% CI –0.81
to –0.31).

As shown in Table 3, the differences in prefer-
ence scores were not statistically significantly

Table 3. Mixed logit results for caregiver and patient preferences for benefits and risks

Caregivers Patients

Attribute/level Coefficient (SD) 95% CI Coefficient (SD) 95% CI
Difference

test, P-value*

Cough strength maintained for 10 years 1.697 (0.49) 1.44 to 1.95 1.466 (0.03) 1.19 to 1.74 0.23
Cough strength maintained for 2 years 0.716 (0.32) 0.49 to 0.94 0.746 (0.48) 0.44 to 1.05 0.88
Cough strength maintained at current rate 22.413 (0.30) 22.70 to –2.13 22.212 (0.35) 22.54 to –1.88 0.37
Very few lung infections 0.790 (0.79) 0.52 to 1.06 0.870 (0.38) 0.59 to 1.15 0.68
Half as many lung infections 1.118 (0.35) 0.90 to 1.34 0.907 (0.16) 0.65 to 1.16 0.22
No reduction in lung infections 21.908 (0.25) 22.21 to –1.61 21.777 (0.41) 22.08 to –1.47 0.55
0% risk of diarrhea 1.311 (0.02) 1.11 to 1.51 1.009 (0.11) 0.77 to 1.25 0.06
20% risk of diarrhea 20.428 (0.02) 20.63 to –0.23 20.448 (0.01) 20.70 to –0.20 0.90
50% risk of diarrhea 20.884 (0.24) 21.08 to –0.68 20.561 (0.34) 20.81 to –0.31 0.05
No additional blood draws per year 1.113 (0.01) 0.91 to 1.32 0.973 (0.02) 0.73 to 1.22 0.39
2 additional blood draws per year 20.308 (0.01) 20.51 to –0.11 20.109 (0.03) 20.35 to 0.13 0.22
4 additional blood draws per year 20.805 (0.27) 21.01 to –0.60 20.864 (0.37) 21.12 to –0.61 0.72

Coefficient (mean) from mixed logistic regression. 95% CI, 95% confidence interval around the coefficient; SD, standard deviation of the mean.

*Difference in means test between 2 groups.

FIGURE 2. Mixed logit results for aggregate preferences for
benefits and risks
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different across caregiver and patient groups. Fur-
thermore, the standard deviations of the prefer-
ence scores were not statistically significant for
75% of the attribute/level combinations. P< 0.05
indicates statistically significant heterogeneity.
However, results indicate statistically significant
heterogeneity only for cough strength maintained
for 10 years, very few lung infections, and no
reduction in lung infections among caregivers, and
only for cough strength maintained for 2 years
among patients. Overall, comparing caregiver and
patient preferences for DBMD treatments showed
no significant quantitative differences and no qual-
itative differences between the 2 groups. There-
fore, to understand attribute importance, minimal
acceptable benefit, and maximum acceptable risk,
pooled results are shown in Figure 2. The magni-
tude of the coefficient for cough strength main-
tained for 2 years (3.03) is greater than the

combined magnitude of the coefficients for 20%
risk of diarrhea (–1.63) and 2 additional blood
draws (–1.28), indicating that these risks fell within
maximum acceptable risk for an additional 2 years
of maintaining cough strength (Fig. 2).

Analysis of relative attribute importance reveals
that respondents were most concerned with a treat-
ment’s ability to address benefits compared with its
risks. Results are similar across both groups, with
no statistically significant differences between
them. Cough strength had the greatest importance
(38.3%), followed by fewer lung infection (26.5%),
diarrhea (18.6%), and blood draws (16.5%).

Intention to Use Treatments. As shown in Figure 3,
for 8 of 9 profiles, there was a >65% probability
that respondents intended to use the treatment.
For 4 treatment profiles, there was a >80% proba-
bility of use. All of these profiles had a benefit of

FIGURE 3. Probability representing intention to use treatment profile by respondent type and corresponding treatment profiles
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maintaining cough strength for at least 2 years,
and 3 of 4 had a moderate benefit for lung infec-
tions. For most treatment profiles, there were no
significant differences between caregivers and
patients, with 1 exception. Treatment profile E
had a 57% probability of take-up among patients
and a 76% probability of take-up among
caregivers.

DISCUSSION

Overall, caregivers and patients endorsed simi-
lar preferences for DBMD treatments. Respondents
demonstrated greatest preference for maintaining
cough strength and reducing the number of lung
infections compared with the risk of diarrhea and
additional blood monitoring. The maximum risk
that participants were willing to accept was a 50%
increased risk for diarrhea in addition to the bur-
den of twice-yearly blood monitoring to maintain
their current level of cough strength for up to 10
additional years. The maximum risk that partici-
pants were willing to accept to maintain their
cough strength for 2 years was 20% risk of diar-
rhea and blood monitoring an additional 2 times
per year.

Preference scores for “no benefit to cough
strength” and “no benefit to lung function” were
the lowest, which demonstrates that respondents
preferred some risk over no benefit to cough
strength or lung infections. This has major implica-
tions for quantifying patient and caregiver willing-
ness to trade off, information that should be used
to inform regulatory decision-makers for benefit–
risk assessments.

These findings were supported by data result-
ing from the follow-up discrete choice question in
which participants were asked whether they
intended to use the treatment. A large majority of
respondents were willing to try a treatment that
offers a moderate benefit, even with the highest
levels of risk and burden (see profile E in Fig. 3).
This information is also important for regulators
in terms of understanding whether people are like-
ly to use a therapy if approved.

For BWS experiments it is important that the
attributes are independent of each other. This is
both for the statistical design properties and
because respondents may be confused by overlap-
ping attributes if a profile seems to have contradic-
tory attribute levels. Although cough strength and
lung infections are both related to pulmonary
function, the data exhibit no signs of serial non-
attendance to any single attribute, which indicates
respondents differentiated between the 2 pulmo-
nary measures. Furthermore, there were no signs
of universal acceptance, indicating that partici-
pants were actively making trade-offs.

Unexpectedly, the results for the lung infection
attribute were not monotonic. Based on communi-
ty input, levels for this attribute were described in
qualitative terms rather than presented with abso-
lute benefit in percentages. “Very few lung
infections” was the level designed to represent the
greatest improvement in frequency of lung infec-
tion; however, respondents chose it as worst more
often than they chose “about half as many lung
infections” as worst, which was designed to be the
middle level of benefit. Respondents were provid-
ed with an educational portion before the choice
tasks in which they were given assumptions about
the attribute and level definitions. Despite this,
because “very few” is not quantifiable and "half as
many" is quantifiable, the ordinal nature of the lev-
els described in the educational section may not
have been obvious within a single profile. Thus,
respondents may have misinterpreted “very few” to
mean an amount less than “half as many.” This
misinterpretation was not detectable through cog-
nitive interviewing and pre-testing, but it became
discernible once responses were analyzed in aggre-
gate. Regardless of the lack of monotonicity, the
lung infection attribute was perceived as an impor-
tant benefit.

Overall, greater importance reported toward
the benefits relative to the risks demonstrates a
favorable benefit–risk profile, such that people are
likely to accept the risks of diarrhea and blood
monitoring in exchange for the benefit of main-
taining cough strength and decreased lung infec-
tion. This should be considered with an
understanding that the attributes and levels repre-
sented in this study do not directly reflect the
phase III clinical trial outcomes. Similarly, the
inclusion criteria for the survey do not mirror
the inclusion criteria for clinical trial participants.
This was not a limitation, but rather a strategy
undertaken so that the stated-preference survey
results would inform regulators about meaningful
benefit–risk trade-offs in a broader population.

A limitation of the study is that the results
may be subject to sample bias. The sampling
strategy is likely to be over-inclusive of a motivat-
ed pool of people who attend conferences or are
active contributors to the registry and may have
different preferences compared with the general
DBMD population. Future work intends to elicit
preferences from a nationally representative
sample.

In conclusion, these results demonstrate a
strong preference for therapies with a pulmonary
benefit and willingness to trade off risks and bur-
dens to achieve these benefits. Specifically, in
exchange for maintaining cough strength for 10
years, respondents are willing to tolerate high
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probabilities of diarrhea and the burden of addi-
tional blood draws.

Incorporating patient preferences into benefit–
risk assessment at the regulatory level is important
for patient-centered drug development. The impli-
cations are highly relevant in a rare disease context
like DBMD, because many decisions are
preference-sensitive, in part due to the high
degree of uncertainty with regard to treatment out-
comes. Furthermore, patient preference informa-
tion can highlight potential differences in views
between clinicians and patients. This is also more
likely with rare diseases, because reviewers likely
have limited clinical exposure to the disease.

The future of patient-centered drug develop-
ment is in the power of quantifiable, scientific
preference data to complement efficacy data. This
study has demonstrated the capacity of community-
engaged preference research to provide data about
variables that are meaningful to patients and fami-
lies. Furthermore, it shows the influence of FDA
guidance in promoting the use of such methods to
inform the drug development process.

The authors appreciate the time and commitment of all the com-
munity members who serve on the leadership, stakeholder, and
review committees. We are indebted to all of the caregivers and
individuals with Duchenne and Becker muscular dystrophy who
participated in the survey. We also thank Caroline Hanson and
Caroline Young for help in designing the instrument and pro-
gramming the data collection tool.
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