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Health Technology Assessment (HTA) for rare diseases create unique challenges, including
inadequate data, diverse patient profiles, and high levels of uncertainty. To deal with these
problems, this study presents a framework for the future that uses advanced statistical
methods. By mixing Bayesian hierarchical models with meta-analytic tools, the method
makes HTA decisions better by bridging the gap between data from clinical trials and
evidence from the real world.

The use of the concept will be demonstrated by a case study on an innovative gene therapy
for a rare metabolic condition. This study assesses cost-effectiveness by combining data
from sources and then using probabilistic sensitivity analysis to adjust for uncertainty. By
identifying patient characteristics linked to results, subgroup analyses provide personalized
treatment alternatives.

This innovative framework will address the intrinsic complexities of HTA for rare diseases
and also demonstrates how statisticians can drive impactful policy decisions. By delivering
actionable insights and supporting resource allocation for high-need populations, this work
highlights the critical role of statistical attention in shaping the future of healthcare for rare
diseases.

This new way of thinking not only solves the problems that come with HTA for rare diseases,
but it also shows how researchers may be the ones making policy decisions that affect a lot
of people. This research highlights the critical role that statistical accuracy will play in



determining the future of healthcare by providing insights that can be put into action and
by providing support for the allocation of resources to populations with high needs.



