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ORIGINAL RESEARCH ARTICLE

Assessing the value of delandistrogene moxeparvovec (SRP-9001) gene therapy 
in patients with Duchenne muscular dystrophy in the United States
Alexa C. Klimchaka, Lauren E. Seditaa, Louise R. Rodino-Klapaca, Jerry R. Mendellb,c, Craig M. McDonaldd, 
Katherine L. Goochf* and Daniel C. Malonee*

aGlobal HEOR, RWE & Analytics, Sarepta Therapeutics, Inc, Cambridge, MA, USA; bCenter for Gene Therapy, The Research Institute at 
Nationwide Children’s Hospital, Columbus, OH, USA; cDepartment of Pediatrics and Neurology, The Ohio State University, Columbus, OH, 
USA; dDepartment of Pediatrics, University of California Davis School of Medicine, Davis, CA, USA; eCollege of Pharmacy, University of Utah, 
Salt Lake City, UT, USA; fResearch & Development, Sarepta Therapeutics, Inc, Cambridge, MA, USA

ABSTRACT
Background: Delandistrogene moxeparvovec (SRP-9001) is an investigational gene therapy that 
may delay progression of Duchenne muscular dystrophy (DMD), a severe, rare neuromuscular 
disease caused by DMD gene mutations. Early cost-effectiveness analyses are important to help 
contextualize the value of gene therapies for reimbursement decision making.
Objective: To determine the potential value of delandistrogene moxeparvovec using a cost- 
effectiveness analysis.
Study design: A simulation calculated lifetime costs and equal value of life years gained (evLYG). 
Inputs included extrapolated clinical trial results and published utilities/costs. As a market price 
for delandistrogene moxeparvovec has not been established, threshold analyses established 
maximum treatment costs as they align with value, including varying willingness-to-pay up to 
$500,000, accounting for severity/rarity.
Setting: USA, healthcare system perspective
Patients: Boys with DMD
Intervention: Delandistrogene moxeparvovec plus standard of care (SoC; corticosteroids) versus 
SoC alone
Main outcome measure: Maximum treatment costs at a given willingness-to-pay threshold
Results: Delandistrogene moxeparvovec added 10.30 discounted (26.40 undiscounted) evLYs. 
The maximum treatment cost was approximately $5 M, assuming $500,000/evLYG. Varying the 
benefit discount rate to account for the single administration increased the estimated value to # 
$5M, assuming $500,000/evLYG.
Conclusion: In this early economic model, delandistrogene moxeparvovec increases evLYs versus 
SoC and begins to inform its potential value from a healthcare perspective.
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Introduction

Duchenne muscular dystrophy (DMD) is a rare, fatal, 
X-linked degenerative neuromuscular disease caused by 
DMD gene mutations, resulting in the absence of func-
tional dystrophin protein [1]. Dystrophin is a large protein 
that is integral to the dystrophin-associated protein com-
plex (DAPC), which preserves muscle integrity by acting as 
a shock absorber and preventing damage during normal 
muscle contraction [2–4]. Without dystrophin, the DAPC 
fails to assemble, leading to sarcolemmal membrane dis-
ruption, loss of muscle homeostasis, inflammation, seg-
mental necrosis of fibers, impaired regeneration of fibers, 
replacement of myofibers with fat or fibrous connective 
tissue, progressive weakness, and irreversible loss of

muscle function [5]. DMD has an estimated prevalence 
of approximately 9,000–12,000 males in the United States 
(US) [6,7].

While there is evidence muscle damage begins 
before birth [6,8], DMD may not be visibly recognized 
until 2–3 years of age, with diagnosis around 4–5 years 
of age, as rapid motor development in the early stages 
of life often masks the ongoing muscle damage [9,10]. 
Initial signs and symptoms typically include delayed 
milestones, including sitting and walking, abnormal 
gait, and frequent falls, with subsequent progression 
following a predictable and inevitable course, including 
loss of ambulation (LoA) generally by the teenage years 
and ultimately premature death due to life-threatening
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complications (e.g., respiratory insufficiency and cardio-
myopathy), with a median survival of 28.1 years for 
those born after 1990 with the introduction of corticos-
teroids for DMD [9–12].

Currently, there is no cure for DMD. However, 
advancements have been made in the standard of 
care (SoC), starting with the introduction of systemic 
corticosteroids [13,14] and the establishment of com-
prehensive interdisciplinary care, including physical/ 
occupational therapy and management for gastroin-
testinal, respiratory, and cardiac complications [11]. 
Continuous corticosteroid use can initially delay LoA 
and preserve some function but is often associated 
with serious long-term adverse effects [11,15].

Dystrophin replacement therapies represent another 
therapeutic strategy for DMD [16]. Recently, phosphor-
odiamidate morpholino oligomers (PMOs) capable of 
‘skipping’ specific gene exons to allow for the produc-
tion of truncated but functional dystrophin have been 
approved by the US Food and Drug Administration 
(FDA) for the treatment of a subset of patients with 
exon 51, 53, or 45 skip-amenable DMD mutations [17– 
20]. Eteplirsen was the first PMO approved by the FDA 
via an accelerated approval pathway for patients with 
exon 51 skip-amenable mutations based on 
a significant increase from baseline in dystrophin over 
48 weeks that was reasonably likely to predict clinical 
benefit [21]. Subsequent studies of eteplirsen have con-
firmed dystrophin localization to the sarcolemma and 
accumulation over time [21,22], and functionally shown 
an attenuation in pulmonary decline and prolonged 
ambulation compared with mutation-matched controls, 
as well as increased survival in an indirect treatment 
comparison using real-world data [23,24]. Due to the 
specificity of the currently approved PMOs for select 
mutations, they are not a treatment option for ~70% 
of the DMD population [25].

Gene therapies (GTs) represent another therapeutic 
strategy for DMD by utilizing a viral vector to deliver 
a functional gene to compensate for a mutated gene 
with the potential for a long-lasting treatment effect 
after a single administration. Delandistrogene moxepar-
vovec (SRP-9001) is an investigational GT that utilizes 
rAAVrh74 for targeted delivery of the SRP-9001 dystro-
phin transgene, expressed in skeletal and cardiac tissue 
under control of MHCK7 (a muscle-specific promoter) to 
produce shortened functional dystrophin [9]. The clin-
ical basis of the SRP-9001 dystrophin construct is based 
on the identification of a patient with Becker muscular 
dystrophy (BMD), who had an in-frame deletion of 
almost half of the DMD gene yet remained ambulant 
through 61 years of age [26].

The goal of delandistrogene moxeparvovec treat-
ment is to deliver the SRP-9001 transgene safely to 
enable production of shortened functional dystrophin 
protein in skeletal and cardiac muscles and ultimately 
maintain muscle function and delay disease progres-
sion, including LoA, need for assisted ventilation, and 
death. At the time of this analysis, delandistrogene 
moxeparvovec is being evaluated in ambulatory and 
non-ambulatory patients in both open-label trials and 
placebo-controlled trials with >140 patients dosed as 
of November 2022 [27–32]. It has been granted FDA 
Fast Track designation for the treatment of DMD and 
is intended to be a single intravenous administration 
provided in an outpatient healthcare setting.

Since cost-effectiveness analyses (CEAs) are increas-
ingly included in insurance coverage policies [33–35], it 
is important to perform these assessments early and 
sometimes prior to FDA approval. However, previous 
research has described certain shortfalls with traditional 
CEA frameworks for single-administration treatments, 
including uncertainties in efficacy and durability as 
well as high upfront costs with potential lifetime bene-
fits [36–38]. These challenges may be especially pro-
found for GTs targeting severe, progressive pediatric 
diseases, such as DMD, in which benefits have the 
potential to accrue over a longer period and may inad-
vertently result in assessments that place single- 
administration treatments at a disadvantage relative 
to chronic treatments [36,37,39–41]. Many health tech-
nology assessments (HTAs) have also recognized the 
need for CEAs to accommodate treatment- and disease- 
specific attributes deemed important from a societal 
perspective (e.g., ultra-rare diseases and diseases with 
the greatest severity) [42–47]. The present study sought 
to evaluate the potential value of delandistrogene mox-
eparvovec in patients with DMD from a US healthcare 
system perspective using a CEA.

Materials and methods

Model framework

A CEA was undertaken to compare relative costs and 
effects of delandistrogene moxeparvovec plus SoC to 
SoC alone from a US healthcare system perspective 
using a simulated cohort of 4-year-olds with DMD [48]. 
SoC consisted of corticosteroids (prednisone/predniso-
lone), physical/occupational therapy, multidisciplinary 
assessments, and gastrointestinal/respiratory/cardiac 
management [11]. PMOs were not selected as compara-
tors because the majority of patients with DMD are 
ineligible for currently approved PMO treatments.
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The model used a lifetime horizon to capture long- 
term costs and health benefits. The cohort was followed 
from treatment initiation to mortality. Outcomes 
included lifetime costs, quality-adjusted life years 
(QALYs), equal value of life years gained (evLYG), and 
maximum treatment cost at a given willingness-to-pay 
(WTP) threshold.

The model was developed based on clinical feed-
back and previously reported models (Figure 1) 
[51,52]. Patients started in the early ambulatory (EA) 
health state. Over time, patients progressed to the late 
ambulatory (LA) state, followed by the early non- 
ambulatory (ENA) state, and finally the late non- 
ambulatory (LNA) state [52]. Patients progressed to 
health states in that specific order and could not return 
to an earlier health state. From LNA, patients could 
expire due to DMD causes; they could also expire at 
any point per general US male population mortality 
background rates. A patient-level simulation was devel-
oped to capture the heterogeneity of disease progres-
sion using Python programming language (Python 
Software Foundation).

Risks with SoC

Risks for patients treated with SoC alone were age- 
specific and were obtained from McDonald et al. [49] 
for non-fatal events. Loss of the ability to stand from 
supine in under 5 seconds signified the transition 
from EA to LA as that is associated with progressive 
mobility decline [49,50]. LoA was defined in this 
model as the inability to ambulate 10 meters [49] 
and signified the transition from LA to ENA. 
Progression to a Brooke score above 4 (loss of 
unweighted hand-to-mouth function) signified the 
transition from ENA to LNA. Loss of unweighted 
hand-to-mouth function is important to QoL [53] 
and is associated with FVC%p < 50% [54], which is

deemed to be a threshold whereby non-invasive noc-
turnal ventilation should be initiated [55].

Risk of mortality due to DMD causes was age-specific 
and was estimated based on Broomfield et al. [12] 
(patients born post 1970), Passamano et al. [56], and 
Paramsothy et al. [57]. US Centers for Disease Control 
and Prevention life tables were used for general male 
population mortality risk by age [58].

Long-term treatment benefits

In both preclinical and clinical studies, delandistro-
gene moxeparvovec resulted in widespread SRP-9001 
dystrophin expression in target muscle types and 
demonstrated evidence of DAPC reconstitution [27– 
30,59]. In ENDEAVOR, delandistrogene moxeparvo-
vec-treated patients (ambulatory and ≥4 to <8 years 
of age at baseline) had a 54.2% increase in dystrophin 
expression as measured by western blot, a 48.3% 
increase in percent dystrophin-positive fibers, and 
a 66.5% increase in intensity of dystrophin expression 
from baseline at 12 weeks post dose [60]. While biop-
sies were not taken at a later timepoint in ENDEAVOR, 
from Study 102, a Phase 2 placebo-controlled trial, 
patients treated with delandistrogene moxeparvovec 
had dystrophin expression at 12 weeks which contin-
ued through 60 weeks after treatment [61]. In the 
longest running clinical trial, treatment with delandis-
trogene moxeparvovec has resulted in the mainte-
nance of clinically meaningful improvements in 
motor function (as measured using the North Star 
Ambulatory Assessment [NSAA], a 17-item scale 
used to evaluate motor function in patients with 
DMD) from baseline over 4 years [27], demonstrating 
a durable response and evidence of functional stabi-
lization to date.

Based on clinical trial results thus far, the anticipated 
long-term treatment benefits (e.g., delaying key clinical

Figure 1. Model structure. Loss of the ability to stand from supine in under 5 seconds signified the transition from the early 
ambulatory to late ambulatory state as that is associated with progressive mobility decline [49,50]. LoA was defined in this model as 
the inability to ambulate 10 meters [49] and signified the transition from the late ambulatory to early non-ambulatory state. 
Progression to a Brooke score above 4 (loss of unweighted hand-to-mouth function) signified the transition from the early non- 
ambulatory to late non-ambulatory state. LoA, loss of ambulation.
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events compared with SoC alone: losing the ability to 
stand in under 5 seconds, LoA, loss of unweighted hand- 
to-mouth function, and death) to patients treated with 
delandistrogene moxeparvovec were estimated by pub-
lished literature and DMD clinical expert opinion. 
Specifically, the hazard ratios (HRs) from a published 
study [62] that compared age at LoA and death in 
patients with DMD mutations with undetectable dystro-
phin vs those with >0% but <5% dystrophin were 
applied. In the absence of HRs for key clinical events 
from trial results, the published HRs described above 
(HR LoA, 0.16 applied to modeled non-fatal events; HR 
survival, 0.18 applied to modeled mortality) were deter-
mined by DMD clinical experts to be clinically represen-
tative of the anticipated trajectory of patients treated 
with delandistrogene moxeparvovec, including in the 
context of known PMO clinical results [23,24,60]. The 
impact of delandistrogene moxeparvovec administration 
was modeled to be lifelong in the base case scenario.

Measurement of health utility and costs

As a rare disease, few data sources are available on the 
health state utilities and costs of DMD. Utilities were based 
on US DMD patient-reported data using the Health Utility 
Index-2 (HUI-2) (Table 1) [63]. Utility values decreased with 
disease progression (e.g., the median [interquartile range 
(IQR)] patient-reported HUI-2 value was 0.96 [0.86–0.99] 
for patients who were ambulatory with preserved upper 
limb function and was 0.35 [0.34–0.36] for patients who

were non-ambulatory with loss of upper limb function 
and daytime ventilation) [64].

Health state costs were estimated based on Iff et al. 
[65] and were inflated to 2021 USD (Table 1), showing 
average direct medical annual costs increase with disease 
progression, increasing from $17,688 in EA to $167,285 in 
LNA [65]. Cost estimates did not include indirect medical 
or non-medical costs such as out-of-pocket expenditures 
or lost productivity. Additional costs associated with 
administration of delandistrogene moxeparvovec were 
included as were costs of prednisone/prednisolone treat-
ment with increasing age/weight (Table 1). Costs were 
discounted using an annual rate of 3.0%.

Although a CEA for DMD is sensitive to granularity 
[52], a five-state model was applied based on available 
data (Figure 1). However, in contrast to previously 
published DMD CEAs [51,52], patient utility decreased 
linearly and costs increased linearly within a given 
health state (Supplemental Figure 1), reflecting the 
progressive nature of DMD. For example, the occur-
rence of LoA in DMD is not due to an acute, abrupt 
event (e.g., accident) but rather a progressive dete-
rioration of skeletal muscle that results in increasing 
difficulty in walking over time until the eventual inabil-
ity to walk 10 meters [66]. The model assumes that at 
2 years of age (median age of symptom onset [67]), 
health begins to deteriorate from a starting utility of 
1.0 (i.e., before the patient enters the model). 
Although it is not known if DMD progression of utili-
ties and costs is linear over time, a continuous change

Table 1. Key model inputs.
Value Source

Utility by health state
Early ambulatory 0.96 Audhya et al. [64]
Late ambulatory 0.67 Audhya et al. [64]
Early non-ambulatory 0.51 Audhya et al. [64]
Late non-ambulatory 0.35 Audhya et al. [64]
Direct medical cost by health state, annual
Early ambulatory $17,900.74 Iff et al. [65]
Late ambulatory $37,310.22 Iff et al. [65]
Early non-ambulatory $73,674.58 Iff et al. [65]
Late non-ambulatory $169,292.04 Iff et al. [65]
Hazard ratio by clinical event
Loss of stand <5 seconds 0.16 Held consistent with that for LoA per DMD clinical expertise
LoA 0.16 de Feraudy et al. [62]
Loss of HTM function 0.16 Held consistent with that for LoA per DMD clinical expertise
Mortality 0.18 de Feraudy et al. [62]
Delandistrogene moxeparvovec treatment costs
Delandistrogene moxeparvovec, intravenous infusion

Intravenous infusion (up to 1 hour) $69.21 CPT96365, CMS Physician Fee Schedule 2022
Intravenous infusion (additional hours) $21.46 CPT96366, CMS Physician Fee Schedule 2022

Prednisone for pre-infusion immunosuppressant $22.79 PriceRx
Laboratory monitoring $3.00 HCPCS 36,415, CMS Clinical Laboratory Fee Schedule 2022
Steroid costs (comparator)
Prednisone/prednisolone $0.05/mg PriceRx

Note: Costs derived from Iff et al. [65] were inflated to 2021 USD. 
HTM, hand-to-mouth function; LoA, loss of ambulation. 

4 A. C. KLIMCHAK ET AL.



in utility and costs within each of the high-level health 
states was deemed to be more reasonable than con-
stant utility and costs within each health state.

Base case

The maximum treatment cost was estimated using the 
QALY (Scenario A) and evLYG (Scenario B), as is done in 
assessments by the Institute for Clinical and Economic 
Review when a treatment is assumed to increase survi-
val [68]. For the evLYG assessments, a utility of 0.851 
was assumed during additional survival to align with 
the expected utility of the general population [69–71].

The WTP threshold per evLYG was varied from 
$150,000 to $250,000 (Scenario C) and included 
a $500,000 threshold (Scenario D) based on WTP adjust-
ments implemented by other global HTAs for severe 
diseases [45,46,72] and suggested higher WTP thresh-
olds for treatments for ultra-rare diseases 
(Supplemental Table 1) [42,73]. Scenario D represents 
a more equitable assessment for an ultra-rare treatment 
that is modeled to increase survival of a pediatric dis-
ease with severe unmet need. Furthermore, the impact 
of adjusting the annual benefit discount rate of evLYG 
from the standard 3.0% to 1.5% (Scenario E) or remov-
ing discounting of benefits altogether (Scenario F) was 
evaluated, encompassing discounting standards used in 
other countries [74,75]. Finally, the impact of simulta-
neous adjustments was assessed to understand the 
interactions between these variables (Scenarios G and 
H). These analyses will help inform whether a future 
price is above or below a given WTP threshold.

Model validation

The model was validated by experts in DMD and health 
economics. The trajectory of the SoC-only cohort was 
simulated against (input) Kaplan-Meier curves to vali-
date disease progression and mortality with age. 
Extreme value testing was performed to ensure logical 
results, including setting HRs and utilities to 0 and 1 
and setting costs to $0.

Scenario analyses

Probabilistic sensitivity analyses were conducted based 
on the maximum treatment cost calculated in the first 
two scenarios (A and B) to highlight potential differ-
ences in outcomes between a CEA using the QALY and 
one using the evLYG. In total, 1,000 model iterations 
were performed to assess the uncertainty of inputs 
(HRs, risks, direct medical costs, and utilities) and results

given the fact that DMD is rare; therefore, 1) the treated 
population is likely to be small and 2) confidence inter-
vals (CIs) around inputs are fairly wide.

For multivariate sensitivity analyses (Scenarios A and 
B), high and low values for each set of inputs (HRs, risks, 
direct medical costs, and utilities) were based on rea-
sonable values from the literature (Supplemental 
Table 2) [64,65]. Each category of input was varied to 
the high and then low values to ensure reasonable 
scenarios (e.g., all utilities set to their low value and 
then high value to maintain the consistent decrease in 
utility as the patient progressed). In scenario analyses, 
non-lifetime durability was assessed and modeled at 10, 
20, and 30 years. In the absence of clinical data describ-
ing how a ‘waning’ effect may occur, treatment efficacy 
was assumed to be ‘all or nothing’ in these scenarios to 
provide a range of potential results if durability is not 
lifelong. After the assessed time frame, the patient’s 
incremental risk resumed as per the SoC-only cohort, 
which would be less than an untreated patient with 
DMD of the same age. Additional scenario analyses 
considered the impact of constant costs and utilities 
within each health state and applied a utility value of 
1.0 during extended survival when assessing evLYG.

Results

Base case

Median ages for key clinical events for patients treated 
with delandistrogene moxeparvovec plus SoC and SoC 
alone were estimated. In this model, compared with 
SoC alone, treatment with delandistrogene moxeparvo-
vec delayed the median age of all key clinical events: 
losing the ability to stand in under 5 seconds, 10.5 vs 
18.1 years; LoA, 13.5 vs 26.4 years; loss of unweighted 
hand-to-mouth function, 19.7 vs 38.5 years; and death, 
25.2 vs 48.5 years.

In the base case analysis, the total discounted lifetime 
direct medical costs (non-treatment costs) was $1,164,783 
for the delandistrogene moxeparvovec-treated cohort 
and $1,105,932 for the SoC-only cohort. The increase of 
$58,851 over the patient’s lifetime for the treated patient 
is due to additional costs associated with increased survi-
val. The QALYs for the delandistrogene moxeparvovec 
cohort were 30.55 without discounting and 17.70 with 
a 3.0% discount rate (42% reduction). The equal value of 
life years (evLYs) for the delandistrogene moxeparvovec 
cohort were 39.79 without discounting and 20.68 with 
a 3.0% discount rate, representing a 48% reduction due 
to discounting alone. In comparison, the QALYs for the 
SoC-only cohort (and the evLYs, which are equivalent to
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the QALYs for the SoC-only cohort by definition) were 
13.39 without discounting and 10.39 with a 3.0% discount 
rate (22% reduction).

The value of delandistrogene moxeparvovec via CEA 
approaches is shown in Table 2. Using a QALY-based CEA 
and a WTP threshold of $150,000, the maximum treat-
ment cost of delandistrogene moxeparvovec was 
approximately $1.0 M (Scenario A). Using the evLYG (hold-
ing all other inputs the same), the maximum treatment 
cost was $1.5 M (Scenario B). Increasing the WTP per 
evLYG threshold from $150,000 to $250,000 or $500,000 
(Scenarios C and D, respectively) resulted in a maximum 
treatment cost of $2.5 M and $5.1 M, respectively. For 
scenarios with a WTP of $150,000/evLYG and reducing 
the benefit discount rate to 1.5% or 0.0% (Scenarios E and 
F, respectively), the maximum treatment cost was $2.3 M 
and $3.9 M, respectively. For scenarios in which simulta-
neous adjustments were assessed to understand the 
interactions between assumptions (Scenarios G and H), 
the maximum treatment cost reached $13.1 M.

Model validation

Extreme value testing yielded expected results, providing 
model validation. Additionally, the simulated trajectory 
of SoC-only treated patients matched the (input) Kaplan- 
Meier curves. Median ages of the delandistrogene mox-
eparvovec plus SoC and SoC-only cohorts of key disease 
milestones were validated by DMD clinical experts.

Sensitivity and scenario analyses

For the sensitivity analysis, the relative impact of uncer-
tainty from the varied inputs was consistent across all 
scenarios described in Table 2. Cost-effectiveness

acceptability curves generated from probabilistic sensi-
tivity analyses of Scenarios A and B (using their respec-
tive calculated maximum treatment costs) indicated 
similar variations in the incremental cost-effectiveness 
ratio (ICER) when using the QALY or evLYG (Scenario 
A IQR: $128,844, $180,574; Scenario B IQR: $129,990, 
$169,642; Figure 2). Multivariate sensitivity analysis indi-
cated that the results were most sensitive to changes in 
the HRs (Supplemental Figure 2). Utilities had a greater 
relative impact on the ICER with QALYs than the ICER 
with evLYG.

Additional scenario analyses indicated that the results 
are sensitive to assumptions around the modeled dur-
ability with an ICER with evLYG approximately 2.5 times 
higher with a 10-year durability compared with lifetime 
(Table 3). The impact of varying durability is not linear on 
the ICERs with QALYs or evLYG, reflecting the fact that 
the results are more sensitive to survival gains versus 
QoL improvements. Applying constant costs and utilities 
per health state had a small impact on the overall value 
assessment (4% improvement). In addition, increasing 
the utility value during extended survival from 0.851 to 
1.0 improved the ICER with evLYG by 10%, with no 
impact on the ICER with QALYs (by definition).

Discussion

The results of this early CEA show that the potential of 
delandistrogene moxeparvovec to alter the course of 
DMD is evident, with 7.31 discounted projected QALYs 
gained and 10.30 discounted evLYG with this treatment 
compared with SoC alone. These QALY gains are consid-
erably greater than those reported in analyses of other 
novel treatments. A recent assessment determined 
a median QALY gain of 3.39 for cell therapies and GTs,

Table 2. Value assessment of delandistrogene moxeparvovec.

Basis
Patients with 

disabilities
Severity of 

disease
Ultra-rare 

disease
Alignment with 

ex-US HTAs
Single- 

administration

Combination of CEA 
approachesCEA approach

Equitable 
health metric Higher WTP Lower benefit discounting

Scenario A B C D E F G H

Inputs Health metric QALY evLYG evLYG evLYG evLYG evLYG evLYG evLYG
Discount rate for 

benefits
3.0% 3.0% 3.0% 3.0% 1.5% 0.0% 1.5% 0.0%

WTP $150,000 $150,000 $250,000 $500,000 $150,000 $150,000 $250,000 $500,000
Results Incremental direct 

medical costs*
$58,851 $58,851 $58,851 $58,851 $58,851 $58,851 $58,851 $58,851

QALYs gained 7.31 7.31 7.31 7.31 10.83 17.15 10.83 17.15
evLYG 10.30 10.30 10.30 10.30 15.91 26.40 15.91 26.40
Maximum treatment 

cost
$1,038,093 $1,485,635 $2,515,292 $5,089,435 $2,327,647 $3,901,117 $3,918,645 $13,141,043

Note: Assumes 3.0% annual discounting of costs. 
* Includes delandistrogene moxeparvovec treatment administration costs. 
CEA, cost-effectiveness analysis; evLYG, equal value of life years gained; HTA, health technology assessment; QALY, quality-adjusted life year; WTP, 

willingness-to-pay. 
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0.05 for drugs, and 0.07 for biologics [76]. Similar results 
were observed for QALYs gained for cancer treatments 
(0.380 [77]) and treatments included in at least one FDA 
expedited review program (0.182 [78]). Moreover, the 
modeled results of this study suggest that treatment 
with delandistrogene moxeparvovec has the potential to 
delay key clinical markers of DMD substantially (including 
prolonging ambulation by ~13 years and survival by at 
least two decades vs SoC alone), which is more in line with 
the observed natural history of patients with BMD (a 
milder form of muscular dystrophy) than those with 
DMD [79]. These substantial health benefits are driven 
by both the high unmet need for this population (as 
demonstrated by the approximate 50 life years lost com-
pared with the general male population [58]) as well as 
the projected transformative nature of the treatment.

In addition to examining the potential health ben-
efits obtained from delandistrogene moxeparvovec, 
the present study also sought to analyze its potential

value from a US healthcare system perspective. 
Although the specific market price for delandistro-
gene moxeparvovec has not been established, it is 
critical to perform CEAs early, even before 
a regulatory approval, to align resource allocation 
with value. Indeed, given the growing importance of 
CEAs and their inclusion in insurance policies, value 
assessments of other GTs have been increasingly 
reported ahead of an FDA approval [80,81]. The pre-
sent study suggests that delandistrogene moxeparvo-
vec would be determined to be cost-effective 
compared with SoC alone if it were priced up to 
$5.1 M using a CEA appropriate for ultra-rare treat-
ments with projected survival gains (Scenario D). 
After the benefit discount rate was reduced to reflect 
the approach used in other countries that future 
benefits should not be discounted at the same rate 
as costs, the estimated value was >$5.1 M at a WTP 
threshold of $500,000/evLYG [82,83]. Although this

Table 3. Scenario analysis using scenarios A and B.

Scenario Scenario A ($1,038,093) Scenario B ($1,485,635)

ICER (QALY) % Difference ICER (evLYG) % Difference

$150,000 Ref $150,000 Ref
Durability of 10 years $352,135 +135% $364,825 +143%
Durability of 20 years $190,593 +27% $200,844 +34%
Durability of 30 years $162,876 +9% $167,881 +12%
Constant costs and utilities per health state $156,329 −4% $156,722 −4%
evLYG utility of 1.0 during extended survival $150,000 0% $134,677 −10%

Note: Scenario A includes a CEA with QALYs and a placeholder treatment cost of $1,038,093. Scenario B includes a CEA with evLYG and a placeholder 
treatment cost of $1,485,635. 

Both scenarios assume 3.0% discounting of costs and benefits. 
CEA, cost-effectiveness analysis; evLYG, equal value life years gained; ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year. 

Figure 2. Cost-effectiveness acceptability curve for scenarios A and B. Scenario A includes a CEA with QALYs and a placeholder 
treatment cost of $1,038,093. Scenario B includes a CEA with evLYG and a placeholder treatment cost of $1,485,635. Both scenarios 
assume 3.0% discounting of costs and benefits.
Dashed line, SoC alone; solid line, delandistrogene moxeparvovec plus SoC. 

evLYG, equal value life years gained; QALY, quality-adjusted life year; SoC, standard of care, WTP, willingness-to-pay. 
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analysis does not conclude the potential price of 
delandistrogene moxeparvovec, it directly informs its 
value, which is an important and necessary considera-
tion for pricing and reimbursement. Other attributes 
of DMD treatments, such as budget impact, are also 
important factors when determining the value of 
a new treatment within the context of affordability.

Although the QALY is the most commonly used 
benefit metric for HTAs worldwide, its use in CEAs of 
treatments for diseases that are rare or result in dis-
ability has been criticized [34,84,85]. As described in 
recent literature [86–88], it is more equitable in this 
instance to use the evLYG metric given the expected 
survival gains obtained with delandistrogene moxe-
parvovec and the bias of the QALY approach for 
diseases with significant disability [87–89]. 
Furthermore, a WTP threshold of $500,000 may be 
reasonable for this assessment given the ultra-rarity 
of the disease [42] and severity of DMD [44–46,90,91]. 
This is also reflective of society’s preference to prior-
itize treatments for ultra-rare diseases as well as 
those diseases with the highest severity, both criteria 
that describe DMD [42–47].

The treatment costs for GTs are incurred upfront, 
but GTs may have substantial health benefits that 
accrue over many years. As a result, GTs are very 
sensitive to discounting and the selected discount 
rate, which was highlighted in these analyses [37,92]. 
Traditional CEAs would therefore favor a chronic life-
time treatment over an equivalent single- 
administration treatment (despite the convenience 
and lack of adherence issues) even if the two treat-
ments theoretically provided the same benefit to 
patients and had the same lifetime costs [41]. This 
impact is further amplified in treatments for severe 
diseases in pediatric populations, in which benefits 
could potentially span many decades of life. The con-
cerns of benefit discounting for evaluations of pedia-
tric treatments have been previously described, 
particularly as many incur high upfront costs with 
deferred benefits, potentially and unfairly lowering 
the perceived health benefit [93]. This impact is likely 
even greater in those pediatric diseases with severe 
unmet need. In the present study, decreasing the 
health benefit discount rate also increased the value 
assessment of delandistrogene moxeparvovec nearly 
threefold, consistent with previous studies evaluating 
the cost-effectiveness of other GTs [37,80,81,92]. To 
address this, some prominent HTAs have adopted 
rate ranges that reduce the benefit discount rate 
such that it is up to 1.5% lower than the cost discount

rate [75]. In other cases, ad hoc adjustments have been 
made to the benefit discount rate for a short-term 
treatment with substantial long-term benefits [94]. 
Thus, it is important to consider the appropriateness 
of the benefit discount rate given the impact it has on 
the value assessment of all GTs, including delandistro-
gene moxeparvovec.

Value assessments are increasingly growing in 
importance, especially in the US. It is necessary to 
understand the potential shortcomings of traditional 
CEAs for evaluating innovative treatments, particu-
larly for rare and severe diseases with a high unmet 
need [33]. In contrast to some other GTs, the overall 
value assessment for delandistrogene moxeparvovec 
is negatively affected by the low background costs 
associated with SoC, arguably a reflection of the lack 
of effective treatments for the majority of patients 
with DMD. The presence of an alternative treatment 
would have increased the potential for cost offsets, 
such as those seen in hemophilia or other rare neu-
romuscular diseases [95], resulting in a higher cost- 
effective value for delandistrogene moxeparvovec. 
For example, the value assessment for onasemno-
gene abeparvovec GT was substantially higher when 
compared with nusinersen, a chronic treatment, than 
it was when compared with best supportive care, 
although the modeled incremental treatment benefit 
of onasemnogene abeparvovec was lower when com-
pared with nusinersen [95]. While the opportunity for 
cost offsets is an important consideration in a value 
assessment, it is also important to recognize when 
low-cost offsets are driven by a high unmet need to 
ensure that an underserved patient population is not 
prohibited from accessing a novel treatment simply 
because there are no other treatments available.

While having to extrapolate the long-term treat-
ment benefits beyond clinical trial results without 
accounting for heterogeneity of response is 
a common limitation with CEAs performed before 
a regulatory approval, it was critical to make these 
assumptions to assess the potential value of delandis-
trogene moxeparvovec given the high unmet need of 
DMD with SoC. Nonetheless, these assumptions were 
mitigated in part by contextualizing treatment bene-
fits relative to long-term eteplirsen outcomes, and 
potentially even underestimating the treatment bene-
fit expected clinically, given that delandistrogene mox-
eparvovec targets muscle cells that either do not 
replicate or replicate slowly, allowing for persistent 
transgene expression. This differs from other CEAs for 
DMD that were based on hypothetical benefits rather
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than clinical trial data [51,52]. Furthermore, although 
current clinical trial data focus primarily on functional 
outcomes involving ambulation, delandistrogene mox-
eparvovec has the potential to benefit upper limb 
function and respiratory and cardiac outcomes long 
term, which will be validated with ongoing clinical 
trials. As with benefits, durability was also assumed 
beyond that currently known (up to 4 years in clinical 
trial data [27]). Nonetheless, the impact of delandistro-
gene moxeparvovec administration was modeled to 
be lifelong in the base case scenario, which is in line 
with DMD clinical expert opinion and other CEAs of 
GTs [69,80,81,95]. Due to a lack of data, non-lifetime 
durability scenarios were simplified and may not 
reflect the actual decline in function if treatment dur-
ability were to wane. Furthermore, the general popu-
lation mortality did not exclude DMD mortality; 
however, given the rarity of DMD, this limitation 
would have had a negligible effect on the analysis. In 
addition, the various data sources may have had dif-
ferent definitions for the modeled health states; there-
fore, the risks do not perfectly align with the data for 
costs and utilities. However, the model was not espe-
cially sensitive to those inputs. Additionally, a utility of 
0.851 was assumed for the evLYG assessments to align 
with the expected utility of the general population 
[69–71]; however, this may not be an appropriate 
constant for pediatric conditions. Future research 
may also benefit from the inclusion of indirect and 
non-medical costs of the disease, which substantially 
increase over time, due to the progressive nature of 
the disease [96–99]. Finally, value assessments should 
reflect treatment attributes that matter to society. 
A societal perspective that includes potential conse-
quences extending beyond the healthcare system, 
such as productivity, scientific spillover, or caregiver 
impact, would be informative in understanding the full 
value of a treatment. For example, the potential 
impact delaying DMD progression has on increased 
working years and presenteeism for caregivers 
[97,100], or the increased aspirations and opportu-
nities for patients with DMD to work [101] were not 
considered. Similarly high vector processing and man-
ufacturing costs associated with GTs [82,83] are not 
included in this value assessment. It is also conceivable 
that delandistrogene moxeparvovec may be steroid 
sparing supported by the low steroid use by patients 
with BMD [102–104], which would reduce the morbid-
ities associated with SoC (e.g., weight gain and vertebral 
compression fractures). These benefits were not consid-
ered in the current model. Thus, this analysis may have

underestimated the potential value of delandistrogene 
moxeparvovec whereby other elements of value should 
be independently considered [105].

Conclusion

In summary, this model suggests delandistrogene mox-
eparvovec has the potential to be a transformative treat-
ment that substantially delays life-limiting disease 
milestones and prolongs survival for boys with DMD. It 
is the first GT for DMD under FDA review to restore 
functional dystrophin with the potential to impact the 
management of DMD. The results of this value assess-
ment suggest that delandistrogene moxeparvovec has 
the potential to be cost-effective up to $5.1 M compared 
with SoC alone at a WTP threshold of $500,000/evLYG. 
Addressing the analytical biases of benefit discounting in 
CEAs for single-administration treatments resulted in the 
estimated value being >$5.1 M at a WTP threshold of 
$500,000/evLYG. As with most CEAs, other components 
of value that extend beyond the healthcare system were 
not captured in these scenarios [105]. Nonetheless, in 
this model, delandistrogene moxeparvovec substantially 
increases overall QALYs and evLYs as compared with SoC 
alone, resulting in a potential treatment option for DMD 
with significant value for a severe, underserved popula-
tion. These results will help to inform the potential value 
of delandistrogene moxeparvovec.
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