i, Correlation Between Ultra-Orphan Drug Costs, Cost-

between ICER, incremental Quality-Adjusted Life Years (QALYs), treatment costs, and disease prevalence remain insufticiently explored.
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e Objectlve

UItra orphan drug prices frequently exceed conventional incremental cost-effectiveness ratio (ICER) thresholds. While previous research has identified links
between treatment costs and rare disease epidemiology, limited evidence exists for ultra-rare, paediatric, severe diseases. In particular, the relationships
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: ::1 1122: MethOds

UItra orphan drugs used for paediatric patients with treatment duration >1 year and approved by Food and Drug Administration (FDA) and/or Medicines &
Healthcare products Regulatory Agency (MHRA) with positive U.K. reimbursement for the U.K. specific analysis were considered.

Eligible therapies were identified by screening NICE Highly Specialized Technologies (HST) with positive recommendations, Institute for Clinical and
Economic Review assessments, and peer-reviewed publications on paediatric ultra-rare disease approvals.

For U.S. analyses, Institute for Clinical and Economic Review or other U.S.-specific cost-effectiveness studies were prioritized; for the U.K., National Institute
for Health and Care Excellence (NICE) and Scottish Medicines Consortium (SMC) appraisals were preferred. It unavailable, other European HTAs or
independent assessments were used. HTA/independent agency models were prioritized over company-submitted models. Prices were inflation- and
currency-adjusted, and the ICER matching the approved U.K./U.S. indication was selected when multiple subpopulation results were reported.

Annual list prices (based on a 40 kg paediatric patient) were extracted from NAVLIN (September 2025). All analyses used lifetime horizons.

Correlations were assessed between ICER, annual treatment cost, incremental cost, incremental QALY, and disease prevalence.

.- Results

i highlight the dual influence of disease rarity and therapeutic value in pricing and reimbursement decisions.

N
Lower disease prevalence was generally associated with higher acceptable ICER thresholds and increased treatment costs, whereas greater

incremental QALY gains corresponded with higher incremental costs. This pattern suggests that higher expenditures are considered more acceptable
for rarer diseases and higher QALY gains. These findings reflect a higher willingness to pay for clinical benefit in the context of ultra-rare diseases and

In the U.K,, the correlation between ICER and prevalence is weak reflecting the stricter NICE thresholds.

21 reimbursed, paediatric, ultra orphan drugs were identitied, of which 16 drugs have published ICERs.
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In the U.S., a strong correlation exists between ICER and prevalence reflecting the dominance of market-based pricing.

27 paediatric, ultra orphan drugs were identified, of which 18 drugs have published ICERs.
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:-: Conclusions
~
Prlcmg of ultra-orphan drugs is influenced by both the rarity of the disease and the magnitude of the anticipated clinical benefit. Lower disease
prevalence generally supports higher pricing, while greater QALY gains can justify higher ICERs. However, health system-specific rules—such as
ICER thresholds can moderate the strength of this relationship. Understanding these dynamics is essential for making informed reimbursement
decisions and developing sustainable, value-based pricing strategies for ultra-rare diseases. y
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