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Background

* Duchenne muscular dystrophy
(DMD) is a rare, X-linked,
progressive neuromuscular disease
caused by mutations in the gene
that encodes for dystrophin resulting
in an absence of functional
dystrophin, leading to progressive
muscle weakness and life-
threatening complications, including
cardiomyopathy, respiratory
insufficiency, and ultimately
premature death'?

Current treatment options are limited
to multidisciplinary supportive care
and corticosteroids,3# which are not
suitable for all patients,5 creating a
high unmet need

DMD is associated with substantial
economic burden, including direct

medical costs that are incurred by

healthcare systems®

Objective

A burden-of-iliness (BOI) study was
conducted to quantify healthcare and
nonhealthcare resource utilization, and to
estimate the societal cost of DMD in
Brazil, including direct medical, direct
nonmedical, and indirect costs

Methods

Study design

» Data were collected from May 2023 to
November 2023

* Physicians managing the treatment of
DMD patients were recruited from
specialist centers and they, in turn,
recruited patients and their caregivers
to participate

* The managing physicians comprised 5

Study design (cont)

« Physicians reported clinical characteristics
and healthcare resource utilization (HRU)
from an electronic case record form (eCRF);
patients and caregivers reported direct and
indirect cost via a public patient involvement
and engagement form (PPIE) over the last
12 months

« Direct medical cost included consultations,
treatment, medications, medical devices,
hospitalizations, and tests and procedures

« Direct nonmedical costs included alternative
therapies, transportation, home/vehicle
adaptation, professional care, informal
caregiving (relative, friend, or other unpaid
person), and transfer payments

« Indirect costs included work productivity
(captured by the Work Productivity and
Activity Impairment questionnaire [WPAI]")
and retired/stopped working costs, for both

Key inclusion criteria

* Male

 Diagnosed with DMD

« Pediatric (>4 years old) or adult

« Had 12 previous months of medical
record follow-up available

Health states

The sample was stratified by 4 disease
progression health states, collapsed from
the university of Leicester 8 disease-
stage model® (Figure 1)

Analysis

Unit costs were multiplied with HRU,
cumulatively over the last 12 months, to
calculate direct medical cost. Direct
nonmedical and indirect costs were
added to direct medical costs to estimate

neurologists, 4 pediatric neurologists,
and 1 neuromuscular specialist

patients and caregivers full societal cost (Figure 2)

Figure 1 Health State Definitions

Early Late Early Late
Ambulatory Ambulatory Nonambulatory Nonambulatory

Patient cannot
walk/run 10 meters
and needs night-
time/full-time
ventilation

Patient cannot
walk/run 10 meters
but does not need
night-time/full-time
ventilation

Patient cannot
stand from supine
but can walk/run
10 meters

Patient can stand
from supine and
walk/run 10 meters

Results

Patient characteristics

* The study comprised eCRFs completed by the managing physician matched with PPIEs
from 130 patients and caregivers from 10 Brazilian urban DMD treatment centers

+ Patients were distributed across all four health states, with most patients in early
nonambulatory (n=74) (Figure 3)

Figure 3 DMD Brazil BOl Sample by Health State
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See Figure 1 for health state definitions
BOI=burden of illness; DMD=Duchenne muscular dystrophy.

* The mean age was 13.4 years (+4.6 SD), and the mean age of diagnosis was 6.2 years
(+2.6 SD) (Table 1)

Table 1 Patient Characteristics by Health State
1=:14)% Late Early Late
Patient Characteristic (n=23) (n=16) (n=74) (n=17)
Mean age 8.5 10.9 14.4 18.4 13.4
(SD) (£2.3) (£2.3) (£3.9) (£4.1) (+4.6)
Mean age of diagnosis 5.0 5.6 6.7 6.2 6.2
(SD) (£2.5) (£2.7) (£2.2) (£3.6) (£2.6)
Mutation type
Exon deletion, n (%) 12 (52) 8 (50) 49 (66) 13 (77) 82 (63)
Duplications, n (%) 4(17) 1(6) 9 (12) 0 (0) 14 (11)
Point mutations, n (%) 2(9) 4 (25) 8 (11) 1(6) 15 (12)
Other mutations, n (%) 4(17) 2(13) 4 (5) 1(6) 11 (9)
Do not know/missing, n (%) 1(4) 1(6) 4 (5) 2(12) 8 (6)
Receiving corticosteroids
Yes, n (%) 20 (87) 16 (100) | 69 (93) 10(59) 115 (89)
No, n (%) 3(13) 0 (0) 5(7) 7 (41) 15 (12)

Mutation percentages may not add to 100% due to rounding.

» Among patients receiving corticosteroid treatment (n=115, 88%), the most used
corticosteroid was deflazacort (n=73, 63%), followed by prednisolone (n=21, 18%)
and prednisone (n=19, 15%)

The most common comorbidities (as defined by the physician) were contractures
(n=54, 42%), obesity (n=44, 34%), cardiomyopathy (n=41, 32%), scoliosis (n=38, 29%),
and anxiety (n=33, 25%)

Healthcare and nonhealthcare resource utilization
Direct medical

* The most common medical devices purchased included wheelchairs (n=75, 58%),
orthoses (n=63, 48%), and respiratory masks for oxygenation (n=39, 30%); wheelchair
purchase was most common in early nonambulatory (82%)

» Patients consulted their managing physician on average 2.1 (+1.9 SD) times scheduled
and 0.23 (+1.3 SD) times unscheduled during the last 12 months. Nurse specialists
were consulted on average 0.65 (+3.1 SD) times scheduled and 0.26 (+1.7 SD)
times unscheduled

» Consultations outside of the managing physician occurred in 101 (78%) of patients. The
other specialists consulted most often were cardiologists (n=73, 56%), physiotherapists
(n=67, 52%), and other neurologists (n=24, 18%)

Figure 2  Study Design
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eCRF=electronic case report form; PPIE= public patient involvement and engagement; HRU=healthcare resource utilization.

Healthcare and nonhealthcare resource utilization (cont)

» Echocardiogram was the most common test/procedure reported in 97 (75%) of patients,
followed by forced vital capacity in 69% of patients

Direct nonmedical

* Mean informal caregiving time was 52.5 hours (+61.8 SD) per week per patient, and was
lowest in early ambulatory (15.7 hours, + 35.5 SD) and increased with disease progression to
83.5 hours (£74.5 SD) in late nonambulatory

Indirect

» A large proportion of caregivers retired, stopped working, or were never able to work due to
caregiving (n=56, 52%). Stopping working or retiring was highest in early ambulatory (71% of
caregivers) and late nonambulatory (60% of caregivers)

Societal cost

» Mean direct medical costs were R$ 11,010 (+5,770 SD), and these costs were highest in
late nonambulatory. Across health states, 83% of direct medical costs were attributed to
medical device use at a mean of R$ 9,100 (+4,508 SD)

Mean direct nonmedical costs were R$ 57,838 (+52,673 SD), and these costs were highest
in late nonambulatory (R$ 84,724, 57,326 SD). Direct nonmedical costs for all health states
were driven by informal caregiving at a mean of R$ 35,128 (+41,332 SD), followed by
alternative and complementary therapies at a mean of R$ 11,148 (+14,359 SD)

» Mean indirect costs were R$ 18,123 (+14,636 SD) and were similar across all health states.
Costs were most influenced by caregivers retiring/stopping working at a mean of R$ 12,541
(£14,282 SD) and caregiver work productivity loss at a mean of R$ 4,686 (+10,435 SD)

Mean societal cost per patient was R$ 86,970 (+58,263 SD). Direct nonmedical costs
contributed the largest amount (67%), followed by indirect costs (21%), and finally direct
medical costs (13%) (Figure 4, Table 2)

Figure 4 Mean Societal Cost and Cost Type of DMD by Health State
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Costs are presented in Brazilin reals reflecting 2023 values. DMD=Duchenne muscular dystrophy.

Table 2 Proportion of Societal Cost by Cost Type and DMD Health

State
Ambulatory Nonambulatory

Percentage of Societal Cost Early Late Early Late Total
Direct medical 16% 13% 13% 11% 13%
Direct nonmedical 49% 62% 68% 74% 67%
Indirect 36% 25% 19% 15% 21%

Percentages may not add to 100% due to rounding.
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Key Finding

The societal cost per patient
increased as DMD
progressed, from

R$ 50,646 in early
ambulatory patients to

R$ 114,853 in late
nonambulatory patients

Conclusions

This study demonstrates the
socioeconomic burden of
DMD in Brazil. Direct
nonmedical costs were the
largest overall cost driver
(67%), the majority of which
(61%) was associated with
informal caregiving

Direct medical costs
contributed the least (13%)
to the societal cost of
DMD per patient

This extensive and varied
dataset offers the potential
to explore the burden
experienced by Brazilian
DMD patients and identifies
the key factors driving this
burden across different
health states

Societal costs (R$ 86,970)
were approximately four times
greater than those previously
reported by Schneider et al®
(R$ 21,898). This difference
may be attributed to variations
in study methodology and
scope of captured costs;
however, both studies
suggest that societal costs
are driven by caregiving and
lost productivity

Larger datasets with longer
recall periods (>12 months)
could provide a more
complete perspective of

all costs associated with
DMD in Brazil
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