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BACKGROUND and OBJECTIVE

Disease-modifying treatments (DMT) such as gene therapy (GTx)
are currently under investigation as a potential treatment for
Huntington’s disease (HD).

Once a clinical trial evidence base for HD DMTs is established,
decision-analytic modeling will be necessary to assess its long-
term health impacts and economic value in various global settings.

Our objective was estimation of the long-term natural history
of HD progression to explore the potential efficacy impacts
and value of a hypothetical DMT using a decision-analytic
modeling framework.
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METHODS

We developed a health state transition model that separately analyzed
populations composed of pre-functional decline (PFD, total functional
score [TFC] 13), functional decline Shoulson & Fahn category 1 (SF1,
TFC 13-11), and functional decline SF2 (TFC 10-7) individuals.!

After validating the long-term progression trajectory of functional decline
HD patients using the ENROLL-HD database (version PDS5),2 three-
year outcomes from the published TRACK-HD longitudinal study®* were
linearly extrapolated to estimate the long-term health outcomes and
costs of each population.

For PFD individuals, we utilized the HD normalized prognostic index
(PIN) to predict the timing of functional decline onset.

HD costs and quality-adjusted life-years (QALYs) were estimated over a
lifetime time horizon by applying health state-specific costs and utilities
derived from a related HD burden of illness study.®”

We then estimated the long-term health impacts of hypothetical HD
treatments that (a) delayed onset of functional decline, (b) slowed
progression after onset, or (c) combinations of (a) and (b).

Last, we conducted deterministic and probabilistic sensitivity analyses to
assess model uncertainties. )
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/ Figure 2. Validation of TRACK-HD Simple Linear Regression vs. ENROLL-HD
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/Table 1. Model Parameters
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/ Figure 3. HD Natural History Modeling for the Three Included Populations \
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+ The lifetime extrapolation for the PFD population resulted in the greatest gains in life years and

QALYs, and at the lowest total cost.

+ Comp to the PFD the SF1 resulted in fewer expected life years and

QALYs and greater total cost.
\- The SF2 population had the lowest expected life years and was the costliest.
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ESULTS: EXPLORATORY DMT MODELING

DMTs resulted in gains in life years and QALYs for all three modeled
populations, driven by the assumed delay of onset/further progression and
the assumed rate ratios applied to the rate of progression once onset
began.

However, while there were potential cost-savings observed in the PFD
population, costs tended to be greater in the SF1 and SF2 populations due
to prolonged time spent in the more expensive, lower quality of life health
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TAKEAWAYS

Our novel HD modeling framework estimates HD progression over a
lifetime and the associated costs and QALYs.

We found that the health benefits of a novel DMT increase as the DMT
efficacy increases, however cost-saving potential may be more limited with
SF1 and SF2 populations due to prolonged time spent in more expensive,
lower quality of life states of health.

Our approach can be used for future cost-effectiveness models as positive
DMT clinical trial evidence becomes available.




