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Abstract
Introduction to the new early phase ESIG

In this inaugural session, we will introduce the new Early Phase ESIG and discuss it's aims and
objectives. The group has been established to advance knowledge sharing, foster collaboration, and
improve education in the rapidly developing area of early phase clinical trials.

Objectives of the group include:

T Improving understanding and implementation of statistical methodologies within early phase
trials via training,meetings or publications

0 Sharing knowledge and real-life experiences between key stakeholders in both academia and
industry, and across different geographies

71 Allowing space for collaboration between and across different companies and institutions,
fostering a community of support rather than competition

Our ultimate goal is to improve the use of innovative trial methodologies to improve standards within
the early phase clinical trials community and reduce substandard treatments being taken into later
phase trials. We welcome you to join us!

Recent advances in dose-finding: an introduction

In this talk, | would briefly introduce the recent advances in the setting of early phase dose-finding
oncology trials. | will start with the typical Phase | oncology setting and the challenges that we often
face. | will then introduce the class of model-based dose-escalation designs and how, in the light of the
FDA's project Optimus, we can use them to include multiple toxicity and efficacy endpoints to define
the optimal dose. | will then talk about various dose optimisation strategies including backfilling and
how it should (and should not) be used. Finally, | will talk about the extension for the setting of the
combination trials where two drugs can be escalated simultaneously. This talk will be a bridge to the
methodological innovations presented by the rest of the speakers in the session.

Designing phase | trials with backfilling to mitigate screening and treatment delays

There is growing interest in backfilling in Phase | dose-escalation trials. Conventional staged designs
open and close recruitment with each cohort, leading to long pauses and extended timelines.
Backfilling offers an alternative, allowing continued recruitment by enrolling additional patients at lower
doses outside the dose under evaluation. This approach can strengthen safety and endpoint data while
maintaining trial momentum. We describe a novel application of backfilling to address challenges
posed by extended screening periods and delayed treatment initiation.

Two examples involve an experimental treatment following autologous stem cell transplant in multiple
myeloma. The primary objectives are to identify suitable dose levels for further study based on dose-
limiting toxicity (DLT) endpoints over a short assessment period. In both scenarios, patients were
recruited before transplant while dose allocation occurred five months later, with variability due to
treatment delays. Conventional staged designs would have extended timelines beyond five years and
were infeasible. The proposed designs specified continuous recruitment and incorporated backfilling



principles to allow dose allocation for patients who had undergone procedures beyond standard care
access to novel therapy. Safety was ensured through constraints on initial recruitment and oversight by
an independent safety review committee with a statistical model and limits on concurrent DLT
assessments.

Simulation studies under varying recruitment scenarios demonstrated feasibility in an acceptable
timeframe compared with a sequential design. Across scenarios, the design-maintained safety,
preserved operating characteristics, and achieved modest improvements in correct selection for a fixed
sample size.

A novel method for inserting dose levels mid-trial in early phase combination studies

The use of combination treatments in early phase oncology trials is growing. The objective of these
trials is to search for the maximum tolerated dose combination from a pre-defined set. However, cases
in which the initial set of combinations does not contain one close to the target toxicity level pose a
significant challenge. There is uncertainty around how to handle these situations effectively in practice
and the literature does not fully evaluate potential solutions.

To address this, we propose a novel method for inserting dose levels mid-trial. The idea is based on
evaluating contours that partition the set of combinations into ones above and below the target
toxicity. Dose insertions are made only if a single contour is highly probable, indicating an absence of
combinations to explore around the target toxicity.

We examine our proposed approach applied to two established designs, although any model-based or
model-assisted design is an appropriate candidate. Results from our comprehensive simulation

study demonstrate that the insertion method can increase the probability of selecting combinations
close to the target toxicity, whilst controlling for selecting overly toxic combinations. These methods
can be extended to more complex settings, such as trials with joint toxicity and efficacy endpoints.

U-DESPE: a Bayesian Utility-based methodology for dosing regimen optimization based on
Dose-Exposure, Safety, Pharmacodynamics, Efficacy in early-phase oncology trials

For targeted therapies and immunotherapies, the standard cytotoxic chemotherapy paradigm “more is
better” may no longer apply, which has motivated the U.S. FDA’s Project Optimus to reform the dose
optimization in oncology. In light of this, U-DESPE, a Bayesian dose-finding design that recommends
an optimal dosing regimen by integrating pharmacokinetics (PK), pharmacodynamics (PD), safety and
early efficacy data, has been proposed. Bayesian models are built to characterize the relationships
between exposure and the probability of relevant endpoints on safety, efficacy, and PD. The dose-
exposure derived from PK data and the exposure-endpoints models are then combined to obtain the
dose-endpoints relationships. Finally, a utility function is proposed to quantify the trade-off between
these endpoints and to determine the optimal dosing regimen. U-DESPE can be used after a dose-
escalation phase, to randomize patients among safe candidate optimal dosing regimens.

The U-DESPE has been implemented in a phase | study evaluating the combination of a WEE1
inhibitor (Debio 0123) with carboplatin in adults with advanced solid tumors (NCT03968653). The
design supported the selection of the optimal dose and schedule by jointly considering safety, PK/PD,
and efficacy information, providing a coherent decision-making framework for dose optimization
aligned with current regulatory expectations in oncology development.



