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A cost-effectiveness analysis was conducted using the latest evidence and novel approaches to compare 
eladocagene exuparvovec to best supportive care (BSC) for the treatment of patients with AADCd, from a US 
modified societal perspective.

Motor milestone Multiples of MSD for total PDMS-2 Patient utilities Caregiver disutilities
NMF 0 -0.258 0.170
FHC 1 (40 pts) -0.155 0.153
SU 2 (80 pts) 0.452 0.055

SWS 3 (120 pts) 0.775 0.003
WWA 4 (160 pts) 0.796 0.000

Table 1. Multiples of MSD and utilities for motor milestones in AADCd

AADCd is an ultra-rare, infantile-onset, neurometabolic disorder.1 

Because of their condition, patients require care throughout their lifetime. There is a high probability of 
mortality in the first decade of life.1,2

• MSM based on multiples of the total PDMS-2 MSD indicated incremental (i.e., difference of eladocagene exuparvovec 
vs. BSC) LY gains of 35.24 and QALY gains of 43.87 (undiscounted)

• Modeling motor milestone achievement, incremental LY gains were 30.03 and QALY gains were 38.36 (Table 3)

Results from scenario and sensitivity analyses supported the robustness of the base case analysis.
 

Eladocagene exuparvovec, a one-time treatment, is a recombinant adeno-associated virus serotype 2 
(rAAV2) vector containing the human DDC gene that encodes the aromatic L-amino acid 
decarboxylase enzyme (hAADC) and compendial excipients.4

Clinical trials of eladocagene exuparvovec have shown meaningful improvements in motor function as measured by 
total Peabody Developmental Motor Scales-Second Edition (PDMS-2) score, as well as other measures of motor 
function including the Alberta Infant Motor Scale and the Bayley-III cognition and language components.5 

Data source: 
• Patient data from 3 single-arm, open-label trials of eladocagene exuparvovec served as inputs for the 

analysis (data cut-off: June 2023).

Approach 1: MSM using MSD of total PDMS-2

Two multi-state survival modeling (MSM) approaches were used to model the attainment of motor milestones following 
eladocagene exuparvovec treatment:

1. MSM using meaningful score difference (MSD) of total PDMS-2
2. MSM using motor milestone achievement

Given the substantial clinical burden of the disease, the improvements resulting from treatment with 
eladocagene exuparvovec serve to address a profound unmet medical need. 
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3. Results:

LY and QALY results

Two different modeling approaches were used in the analysis. Of the two approaches, using multiples of MSD for total 
PDMS-2 score to define health states provides greater sensitivity in measuring improvements because it captures a 
broad range of both gross and fine motor domains.

Both approaches showed substantial QALY gains with eladocagene exuparvovec compared to BSC. 

A limitation of the study was the potential for inaccuracy in the calculation of time at motor milestone achievement, 
as this was modeled as the minimum of visit months when the relevant motor milestone was reported to be 
achieved. Given the observation intervals, achievement of the motor milestone may have occurred earlier.

• Strengths of this study include:
o The use of alternative approaches to model motor function, with consistent findings across models
o Modeling was based on long-term follow-up data, including follow-up for N=30 patients of ≥2 years for 26 (87%) 

and ≥5 years for 19 (63%)
o The total PDMS-2 MSD provides a more responsive measure of motor-function improvement than a 5-point 

motor-milestone scale, and it had specificity >0.95 (false positive rate <5%) for predicting improvement in motor 
milestones12

o Utility data used was based on vignettes with both clinicians and caregivers, and valuated by a US general-
population sample, reflecting representative preferences for dimensions of health-related quality of life10

Table 3. Summary of CEA results

2. Methods (continued):

• An alternative approach modeled cumulative incidence of motor milestone achievement
o For the N=30 patients in clinical studies, the June 2023 data cut included motor milestone achievement observed over 

follow-up of ≥2 years for 26 (87%), and ≥5 years for 19 (63%)
o For patients with relatively shorter follow-up, the probability of achieving future motor milestones was informed by their 

highest motor milestone achieved at time of censoring, and the cumulative incidence of achieving each higher motor 
milestone among patients with longer follow-up (conditional on the milestone at time of censoring)

Approach 2: MSM using motor milestone achievement

• The following treatment outcomes were calculated separately by treatment arm, as well as incrementally (i.e. eladocagene 
exuparvovec vs. BSC):
o Costs (comprising costs related to drug acquisition, disease management, adverse events)
o Life-years (LYs)
o Quality-adjusted life-years (QALYs)

• Costs per QALY gained were calculated for eladocagene exuparvovec vs. BSC
• All analyses are presented undiscounted and discounted (3% annually)
• Scenario analyses characterizing alternative approaches of the multi-state survival model analyses and probabilistic sensitivity 

analysis to assess the impact of parameter uncertainty were conducted

Outcomes & Uncertainty

Recently, the gene therapy eladocagene exuparvovec-tneq received approval from the US Food and Drug Administration 
(FDA) for the treatment of adult and pediatric patients with AADCd.3 

The disease is characterized by motor dysfunction and developmental delays; patients with severe 
disease rarely reach developmental milestones (e.g., head control).1 

Figure 2. Health state membership over the horizon of the cost-effectiveness analysis

Health state membership

Model overview: 
• The model structure comprised five motor function-related health states, along with death as an absorbing state (Figure 1).

Figure 3. Review of ICER evaluations: QALY gains, modified societal perspective, discounted at 3%

Note: Modified societal perspective includes broader impacts such as work productivity, transportation costs, and caregiver disutility, ensuring a more comprehensive evaluation of a treatment's 
value by considering effects beyond the healthcare system. Eladocagene exuparvovec’s modified societal perspective differs from the healthcare system perspective by including the disutility of 
caregiver burden and bereavement. Other societal impacts, such as productivity losses or transportation costs, are not included.
*Heterozygous F508del, with residual function mutation; **homozygous for F508del mutation; ***heterozygous F508del with minimal function mutation
ICER, Institute for Clinical and Economic Review; IQR, interquartile range; PDMS-2, Peabody Developmental Motor Scales-Second Edition; QALY, quality-adjusted life-year; SD, standard deviation; 
SMA, spinal muscular atrophy

BSC, best supportive care; FHC, full head control; NMF, no motor function; SU, sitting unassisted; SWS, standing with support; WWA, walking with assistance

Costs

BSC, best supportive care; EE, eladocagene exuparvovec; MM, motor milestone; MSD, meaningful score difference; MSM, multi-state survival modeling; PDMS-2, Peabody Developmental Motor 
Scales-Second Edition

MSM using MSD of Total PDMS-2 MSM using MM achievement

EE BSC Incremental EE BSC Incremental

Undiscounted

Total costs $4,667,016 $294,001 $4,373,015 $4,619,243 $294,001 $4,325,242
Drug acquisition $4,413,569 $137,760 $4,275,809 $4,380,734 $137,760 $4,242,974
Disease management $245,083 $156,241 $88,841 $230,145 $156,241 $73,904
Adverse events $8,365 $0 $8,365 $8,365 $0 $8,365

Discounted 
(3% annually)

Total costs $4,352,439 $207,566 $4,144,873 $4,340,503 $207,566 $4,132,937
Drug acquisition $4,222,470 $96,693 $4,125,777 $4,212,752 $96,693 $4,116,059
Disease management $121,604 $110,873 $10,731 $119,387 $110,873 $8,514
Adverse events $8,365 $0 $8,365 $8,365 $0 $8,365

BSC, best supportive care; CEA, cost-effectiveness analysis; EE, eladocagene exuparvovec; LYs, life-years; MM, motor milestone; MSD, meaningful score difference; MSM, multi-state 
survival modeling; PDMS-2, Peabody Developmental Motor Scales-Second Edition; QALYs, quality-adjusted life-years

MSM using MSD of Total PDMS-2 MSM using MM achievement

EE BSC Incremental EE BSC Incremental

Undiscounted
Total LYs 53.48 18.24 35.24 48.27 18.24 30.03

Total QALYs 31.56 -12.31 43.87 26.06 -12.31 38.36
Cost per QALY $99,682 $112,744

Discounted (3%)
Total LYs 24.60 12.75 11.85 22.98 12.75 10.22

Total QALYs 12.52 -8.31 20.83 10.13 -8.31 18.44
Cost per QALY $199,007 $224,104

Table 2. Summary of estimated costs in the analysis

5. Conclusion:Incremental costs per QALY gained were:

MSM using MSD of total PDMS-2

$99,682 
(undiscounted)

$199,007 
(discounted) MSM using MM achievement $224,104 

(discounted)

$112,744 
(undiscounted)

The economic evaluation conducted in this research reflects the meaningful benefits 
of eladocagene exuparvovec compared to BSC for treatment of AADCd, as 
illustrated by the substantial LY and QALY gains estimated.

These gains exceed those for other available rare disease and one-time therapies, emphasizing 
the value for money of eladocagene exuparvovec.

Figure 1. Model diagram

The QALY gains and costs per QALY compare favorably to results from 15 evaluations (for 25 treatments) conducted 
by the Institute for Clinical and Economic Review for treatments for ultra-rare diseases and/or one-time therapies 
(Figure 3).11  

o QALYs gained across these treatments averaged 4.8, while QALYs gained with eladocagene exuparvovec was 
20.83 (discounted annually at 3.0%).

o Among these analyses, cost per QALY ≤$250,000 (discounted annually at 3.0%) was only achieved in 9 
analyses for 8 different therapies (one therapy was compared to two different comparators).

o By comparison, in the base case of the present analysis, the cost per QALY was $199,007, reflecting the 
favorable value for money of eladocagene exuparvovec. 

This study evaluated the cost-effectiveness of eladocagene exuparvovec compared to BSC for the 
treatment of patients with AADCd from a US modified societal perspective.

Patient age at baseline Modeled as 4 years, reflecting the mean from clinical studies5

Developmental phase

Modeled to last 12 years from age at baseline, in line with duration of childhood development to 16 
years of age (includes up to 132 months of follow-up from clinical studies). Motor milestones could 
be achieved based on efficacy data from the clinical studies for eladocagene exuparvovec,5 and 
from a natural history database for BSC4

Long-term phase Motor milestone achieved in the developmental phase was maintained (i.e., from age 16 years on)

Background mortality Modeled based on US life tables, and mortality risk associated with motor milestone health states 
informed by an analog condition, cerebral palsy6

Utilities/disutilities

Patient utilities were sourced from a US time-trade-off (TTO) study valuing the quality-of-life impact 
of AADCd by motor milestone state.10 Caregiver disutilities were from a proxy condition, Duchenne 
muscular dystrophy (DMD),7 and scaled according to patient health utility estimates (see Table 1 
below). Bereavement disutilities were also incorporated based on the literature8

FHC, Full-head control; MSD, meaningful score difference; MSM, multi-state survival modeling; NMF, no motor function; PDMS-2, Peabody Developmental Motor Scales-Second Edition; SU, sitting 
unassisted; SWS, standing with support; WWA, walking with assistance.

• The MSD for total PDMS-2 score was previously estimated at 40 points in an analysis anchoring changes in score against 
achievement of motor milestones9 
o The MSD of 40 points had specificity >0.95 (false positive rate <5%) for predicting improvement in motor milestones
o Multiples of the MSD were mapped to the corresponding motor milestone states (Table 1)
o All patients started from the “no motor function (NMF)” state. Cumulative incidence of achieving each multiple of the 

MSD, conditional on the prior multiple, was modeled (Figure 1) 
• MSD of total PDMS-2 was used as the base case as it captures a broad range of gross and fine motor domains, and is 

therefore more sensitive to change

• Total costs (Table 2) were higher for eladocagene exuparvovec compared to BSC using both modeling approaches
• Drug acquisition costs were the largest component of total costs for eladocagene exuparvovec, while disease management costs 

were the largest component of total costs for BSC
• Adverse event costs were eladocagene exuparvovec treatment-related, and thus applied only to that treatment arm

FHC, Full-head control; MSD, meaningful score difference; NMF, no motor function; PDMS-2, Peabody Developmental Motor Scales-Second Edition; pts, points; SU, sitting unassisted; SWS, 
standing with support; WWA, walking with assistance

• Health state membership traces, reflecting the share of the modeled population by health state over time, are shown in Figure 2 
• While patients primarily remained in the no motor function health state with BSC, membership in higher health states, in particular 

walking with assistance, was notable with eladocagene exuparvovec treatment
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Estimated QALY gains of eladocagene exuparvovec vs. BSC exceed those reported for other 
one-time therapies and/or treatments for ultra-rare diseases by ICER in the US

QALYs gained
Mean (SD): 4.8 (5.9)
Median (IQR): 2.8 (0.9 - 5.0)
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