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BACKGROUND 77) OBJECTIVE

» Niemann-pick disease type C (NPC) is a rare genetic disorder characterized by impaired intracellular To apply a target trial emulation framework to identify and address potential sources of bias in an externally controlled survival analysis of adrabetadex in [-NPC.
cholesterol trafficking, progressive neurological decline and premature death.! Infantile-onset NPC (I-NPC; @ METHODS

Poster IRO16

neurological symptom onset <6 years of age) is associated with rapid disease progression and high mortality."2

» Adrabetadex is an investigational intrathecal therapy that re-establishes impaired intracellular cholesterol
trafficking in the central nervous system.3

» Evaluation of therapeutic efficacy in rare diseases may require external controls when data from randomized .
controlled trials are not available.4®> However, externally controlled analyses are susceptible to bias from
differences in baseline prognosis, treatment initiation at different ages, calendar time and standards of care,
and post-baseline therapies.4

e Target trial emulation provides a structured framework for defining the causal question, aligning treatment
and control index dates, identifying potential sources of bias, and prespecifying analyses to evaluate the
robustness of treatment-effect estimates.®

=*) RESULTS

The target trial emulation framework identified four principal challenges to causal inference:

Analysis included matched adrabetadex-treated participants from an expanded access program, Phase 1/2a, and Phase 2b/3 studies (n=72) and unique external control participants from
prospectively and retrospectively collected natural history cohorts (n=119).

Matching factors included disease subtype, age at neurological onset, age at index, and miglustat use at index.

* For the primary overall survival analysis, external controls were selected based on fitness-for-purpose evaluation and analysed using variable-ratio many-to-one matching with replacement,
robust (sandwich) variance with clustering on unique control identifiers, and a frequency-based weight equal to the inverse of the number of controls matched to each treated participant.

« The treatment effect was estimated from a weight-adjusted Cox proportional hazards regression model with fixed effects for treatment and baseline miglustat history.

» Potential sources of bias were identified using a target trial emulation framework and addressed through study design, matching and statistical adjustment. Prespecified subgroup and sensitivity
analyses evaluated the robustness of the treatment-effect estimate to alternative assumptions regarding baseline prognostic factors, external-control data source, matching methodology,
intercurrent events, outcome ascertainment, censoring, and calendar time.

Figure 2. Summary of Sensitivity Analyses
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« Each identified potential source of bias was addressed through defined design features or evaluated through specified subgroup
(Figure 1) and sensitivity analyses (Figure 2).

« Hazard ratio (HR) estimates remained consistent with the primary analysis and supportive of a clinically meaningful survival benefit
in [-NPC (HR:0.289, 95% CI:0.141-0.593, p<0.0001).

Figure 1. Summary of Subgroup Analyses
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Target trial emulation made the causal design explicit and identified four principal threats to
iInference in an externally controlled survival analysis: prognostic factor confounding, post-
baseline treatment confounding, immortal time bias, and temporal bias.

These potential biases were addressed through primary design features via aligning time
zero/index age and matching key prognostic factors and challenged through targeted subgroup
and sensitivity analyses across alternative matching approaches, external-control sources,
Intercurrent events, censoring assumptions, and calendar eras.

The consistency of treatment-effect estimates across these multiple analyses from this target
trial emulation-based externally controlled study supports a robust assessment of the prolonged
survival benefit of adrabetadex treatment in I-NPC.

Acknowledgments

This study was funded by Mandos, a subsidiary of Beren Therapeutics P.B.C. Editorial support was provided by Ana Mata, PhD, Judite Coimbra, PharmD, PhD, Mariana
Dalagnol, PhD, and Tiago Silva, PharmD, PhD, CMPP, of Med Communications, Inc, with funding from Beren Therapeutics P.B.C.

References

1. Vanier MT. Orphanet J Rare Dis. 2010;5:1. 2. Imrie J, et al. BMC Neurology. 2015;15(1). 3. Abi-Mosleh L, et
al. Proc Natl Acad Sci USA. 2009:106(46):19316-21. 4. FDA. Considerations for the Design and Conduct of
Externally Controlled Trials for Drug and Biological Products: Guidance for Industry (Draft Guidance).
2023. 5. European Medicines Agency. Guideline on Clinical Trials in Small Populations. 2006. 6. Hernan
MA, et al. Am J Epidemiol 2016;183(8):758-64.

We thank the patients and their families for their vital participation in this research, as well as the site investigators supporting
this clinical study.

Presented at the 2026 NORD Rare Diseases & Orphan Products Breakthrough Summit | October 25 — 27, 2026 | Washington, DC / United States of America




	28Sep2026
	Slide 1: A target trial emulation framework for externally controlled survival analyses in infantile-onset Niemann-Pick disease type C


