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Background Results

The majority of rare diseases are genetic,and half of them affect children.’? Many are
progressive multi-system conditions for which novel disease-modifying treatment
options are under development,>> encouraged by public health initiatives and
global regulatory changes supporting drug development for rare diseases.®®

Figure 1. Challenges, Impacts, and Key Solutions of Modeling Rare Pediatric Progressive Diseases
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and Mortality

Table 2. Summary of Solutions: Utility, Costs, and Resource Use

Utilities: Leverage utility data collected from adults and proxy

: : : : L . L . . . L respondents for the children and plan to conduct vignette
Demonstrating value is particularly important to maximize treatment access, but Rare » Overall sample size is small Model conceptualization requires a review of trials and publications Stugies sligned with the health StaFt):es 5
challenges are especially apparent in rare diseases with no or few current options » Often multi-dimensional and « Limited follow-up or few events conducted in adults. Patient-level data from registries may also be Lack of data | .
lable 691 heterogenous (affecting multiple organs or L . . evaluated to determine key patient characteristics that affect disease _— available to inform Resource use/Costs: Perform retrospective data analyses
avallanle. _ * Novel treatments are often studied in adults initially and then Population : : : - ’ . when available.
Step 1. Identify key systems — [FA, Duch AS)); bined . : progression. Structure and assumptions of economic models in the utilities/resource use
. y , buchene, , @ COmDbine pediatric populations - ol St - - . - e - .
limitations inherent in efficacy measurement may not reflect same disease indicated for adults may be relevant for the pediatric in model (i.e., data Possibly use published studies in same or proxy diseases; 15005
Ob - t' . S gi oxit * May not capture all aspects or pathways of complex disease population. not collected intrial, ~ however, relying on analogue diseases may not always be |
jec Ive mOdellng. ra :je pedlatrIC IS€EasSE complexity progressio?f, especially if only a single endpoint is used to Registries or chart reviews may e Used 1o derive relative efﬂcacy paucity of data from acceptab|e to HTAS.
rogressive disedses * Mav present in childhood and into measure efficacy : e _ . literature/registries L : . .
i q \1 ? q « Trial may use surrogate endpoints (often not disease-specific Lack of estimates. Access to the existing registry data or chart reviews may 5 )+ Consult a clinician to confirm the appropriateness of using
' : ' ' : : adufthoo : o elin : comparative require collaboration with academic institutions. Collaboration should data from analog diseases to inform some health state inputs.
This study reviews common barriers to constructing and informing health validated measures or used in clinical practice) . | - -0 o~ | S o

economic models for rare progressive pediatric diseases and explores
potential solutions.

collected. Utilities cannot be collected directly from pediatric
patients and rely on proxy respondents.
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Uncertainty

for data to be used from future studies.

Use data from various sources including clinical trials, natural history
studies, or registry studies.

Consult expert clinicians to confirm assumptions and long-term
extrapolations of the outcomes.

When a rare disease is well studied, model validation is feasible. The

Consider including caregiver burden in model in appropriate
Caregiver disutilities settings, for very severe diseases it is possible to assume
not considered by all ~ more than one caregiver. This should be confirmed with input
HTAS from expert clinicians.

Test uncertainty in sensitivity analyses.

Conduct caregiver surveys and studies:
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While data available in the literature are limited to guide model development,
natural history studies, data from registries, or proxy diseases may be used along
with consultation with clinicians and key stakeholders to better understand rare
pediatric progressive diseases and inform model inputs.

Therefore, anticipating evidence generation and economic modeling challenges
early in orphan drug development for rare progressive diseases can help guide
conceptualization and development of health economic analyses that align with
current guidelines and best practices and accelerate access to novel therapeutics
in pediatric populations.

Health economic models were reviewed in eight rare diseases, metachromatic
leukodystrophy, Duchenne muscular dystrophy, Pompe disease, Gaucher disease,
Alport syndrome, Friedreich’s ataxia, cystic fibrosis, and acid sphingomyelinase

deficiency disease.'*%°

To overcome data gaps, economic analyses exploited natural history studies and
data from regional/global registries. In addition, identifying a well-studied proxy
disease was broadly necessary for conceptualization, informing model inputs, and

supporting cross-validation.

Pediatric clinical trials for rare diseases frequently have heterogenous populations,
small sample sizes, single-arm design, and brief follow-up, which lead to data gaps
and limited data inputs necessary for model development. In addition, model
conceptualization is frequently challenged by a paucity of published literature
to define the natural history of a disease in the appropriate patient population,
especially in children. A summary of the data challenges and impacts observed
during model development are illustrated in Figure 1.

Consistent with ISPOR and AdVISHE guidelines,' '3 clinicians and key stakeholders
were commonly consulted to define/confirm populations of interest, characterize
thestandardofcare,anddevelop a better understanding of the condition. Thorough
sensitivity analyses were essential to assess the implications of potential parameter
biases and structural uncertainty, in accordance with guidelines.

Heterogeneity
in population
and outcomes

Test uncertainty/assumptions in sensitivity analyses.

To account for heterogeneity, one option is to use subgroups, which
can be followed in multi-cohort modeling. For example, a CEM could
aim to include flexibility for an overall population analysis that weights
the outcomes of several subgroups. A model with these subgroups
would typically aim to be homogenous, with relevant sources for

the differing clinical input values. If subgroup analyses lead to
oversimplification of the disease course, then an individual patient
simulation is considered.

However, there may be a lack of data available to inform these
subgroups due to a small patient population in the trial. Some

inputs (i.e., progression modifiers) may need to be assumed equal to
observed data from a natural history cohort. Assumptions will likely be
needed and confirmed with an expert clinician, or data from a proxy
disease may be used.

Abbreviations: CEM = cost-effectiveness model, SMR = standardized mortality ratio; QoL = quality of life.
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