Balancing Power and Interpretation: Responder Analysis vs MSR44
Mean Difference for PRO Endpoints in oncology clinical trials .
Fdelphi

) Patient-Centered
S Outcomes

Hannah Fairbanks, Emma C. Martin, Rachael Lawrance.

Adelphi Values Patient-Centered Outcomes, Bollington, United Kingdom. ADELPHI VALUES

Objective

> In the analysis of patient reported outcome (PRO) endpoints in clinical trials, it is common to evaluate the effect of treatment by comparing differences in mean change from baseline (CfB) scores, evaluating if differences
between the treatment group means are meaningful using Minimally Important Differences (MIDs).

> Analysis of CfB score, using the underlying continuous nature of the PRO score is a statistically robust approach to evaluate the treatment effect. However, there is concern that differences in mean scores can be difficult to
interpret by patients and clinicians.?

> Responder analysis, where CfB is dichotomised using meaningful within-person change (MWPC) thresholds, is recommended as being more intuitive for interpretation (or a useful aid to interpretation)."> However, in most
situations the analysis of dichotomised data, rather than in its continuous form, results in a reduction in power, a key criticism of the responder analysis approach.3*

> Our primary aim was to explore the expected reduction in power, comparing the power of a continuous CfB endpoint to that of a binary responder endpoint, in a phase Illl oncology PRO setting.

Driving Rationale Methods

In a ‘typical’ PRO scenario - is the loss of power enough to discount a responder analysis, given the results are more interpretable for a wider > We assumed CfB scores were normally distributed, around a mean of

audience? 0 (no change) in the TRT group with all treatment effect evidenced as
a deterioration in the SOC group (negative CfB mean). T-test

Defining a typical PRO endpoint methodology was utilised to conduct power and sample size

> We based this on a confirmatory, parallel group, phase Il clinical trial scenario, comparing an experimental treatment (TRT) against standard of calculations for this continuous endpoint.

care (SOC) for superiority.
> Using the CfB score distributions we applied the MWPC threshold

> The focus is on differences in treatment mean scores that are at least ‘Small’ (or non-trivial), and therefore meaningful to patients. The choice of (responder definition) to obtain the proportion of patients who
the size of between-group difference in means will directly influence the power of the CfB continuous analysis, as well as the difference in the deteriorated vs improved/remained stable. The proportion of
proportion of responders between the treatment groups, and therefore the power of the responder analysis. responders in each treatment group was then used to perform power

and sample size calculations for the binary endpoint.
> Qur selected PRO subscale of interest was EORTC QLQ-C30 Physical Functioning (PF).

— PF is a domain score comprised of 5 items, range: 0 — 100, higher values = higher level of functioning. It is not truly continuous in nature — scores > The above was repeated for a range of SOC CfB means representing
can only change in increments of 6.67. ‘Small’ differences in treatment means, two MWPC thresholds, and a

— Continuous, between-group: Cocks et al. (2011) published between-group differences in treatment mean scores of 5-14 points as ‘Small’ (0-5 = variety of sample sizes, the significance level of was fixed at 0.05 (5%).
‘Trivial’, 14-22 = ‘Medium’, >22 ‘Large’). A single score 10-point MID for between-group comparison is also commonly applied.®’

— Dichotomised, within-patient: The MWPC threshold > -6.67 points was used as the responder threshold for deterioration based on the smallest > Having performed the power and sample size calculations, for both
possible change, > -13.34 (smallest possible change +1, Cocks & Buchanon, 2023) was also used to align with a corresponding sensitivity the continuous and responder endpoints, we visually explored the
analysis. relationships.

lllustration: Continuous endpoint to responder analysis

Group level - Continuous endpoint

Example utilising a difference in treatment means of 10-points

A. Typical descriptive presentation of group level continuous summary of
PF (e.g. from a Mixed Model for Repeated Measures). TRT experiencing
stability with a mean CfB of 0, SOC a deterioration in the mean of 10-points
from the first post-baseline visit which remains stable thereafter.
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curves for each treatment for a single post-baseline timepoint, the
difference in means being 10-points.
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C. Same pdf curves as shown in B, with the inclusion of the MWPC
responder threshold of -6.67 (minimal one level deterioration) to
dichotomise the continuous endpoint, with the proportions of patients in
each treatment group reaching this threshold. Experimental
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D. Typical responder analysis presentation, although responder analysis is a
binary endpoint, for PROs in particular, descriptive summaries often
present the trichotomisation with the inclusion of a ‘stable’ category. 0.0001 , visit
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Results/Discussion

> Figure 1 shows, as expected, the power associated with the responder o e Table 1: Summary of responder and continuous CfB analysis powers for EORTC QLQ-C30
endpoint is lower than that of the CfB continuous endpoint, but even s

gneet:rc]fnsg?&” PF with ‘Small’ difference in treatment means and two MWPC responder definition
for small differences between treatment means the power of the differences | | thresholds

responder analysis shows this is a statistically viable endpoint, with the o8
benefit of interpretability.
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respgndgr rates as.pa rt of the exp'lor.ato.ry outcomest in a,StUdy’ ?5 Figure 1: Power of EORTC QLQ-C30 PF CfB and corresponding responder analysis, for a 6.67 98.8% .

considering both gives a more holistic picture of patients’ experiences. range of ‘Small’ differences in treatment means and sample sizes utilising a MWPC 350 o 99.9%
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responder definition of -6.67 (one increment deterioration)

Conclusions

In phase Il oncology clinical trials the sample size of the study will be determined based on the primary endpoints (e.g. Progression Free Survival, Overall Survival). Where the study sample size is sufficiently large (e.g. >400
patients), responder analysis for PRO endpoints will have >80% statistical power to detect small meaningful differences between the treatments providing an additional interpretable endpoint to complement CfB analysis.
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