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Who am |

- Background in Statistics and Psychology
- Working at Roche for 3 years
- Blended role between statistical programming
and statistics
- Mostly Neuroscience

- First time at the Phuse Conference:)




Background: Multiple Sclerosis (MS) and how it is
measured

- MSis a chronic autoimmune disease that affects the brain and spinal cord, damaging the
protective myelin sheath around nerve fibers.
- Drugs aim to slow the progression of MS.
- Specifically, they aim to increase the time to some concept of confirmed disease
progression (CDP, generally based on EDSS).
- Disease modifying treatments (DMT’s) are available now, slowing the progression.

- Great for patients -> Time to CDP takes a lot longer.
-  Not sogreat to develop new drugs -> Larger samples or larger follow up required for sufficient
study power.



Composite CDP (cCDP)

What?

- Composite of three different measures
- CDPisbasedonEDSS
- Timed 25 Foot Walk
- 9-Hole Peg Test

- Sustained worsening on any of the three is consideredane

Why?

- Captures MS more broadly

- More sensitive - captures more events, more information
But!

- Still time-to-event endpoint
- Still very few events, due to efficacy of DMT’s

CDP T25-FW 9-HPT

Composite CDP



Problem Statement

t0 t1 t2
Start of the study Interim analysis Final readout
- cCDP at t2

- Current clinical endpoint of interest
- Extracting events from these variables disregards a lot of data
- Consequently, more data [ time is required to get adequate information from endpoint

- We want to find some other criteria to make good decisions after one year (t1)
- The type of decisions, e.g.

- Stop a Phase Il trial early for futility (at t1)

- StartaPhase lll trial after early readout of Phase Il trial (at t1)
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Proposal - Intermediate Endpoint (IE)

-  Problem: Clinical time-to-event endpoint with small event rates require large trials.
-  Solution: Intermediate Endpoint (IE) to de-risk the trial long before the final readout.

-  However: Intermediate Endpoint must be suitable for de-risking clinical trials.
- Teams evaluate IE’s individually.
-  What makes an IE effective?

-  We propose: A general framework to assess the suitability of an intermediate endpoint for
your trial.
- Easy touse but flexible shiny app
- TAindependent
- Unified criteria across the board



What makes an effective intermediate endpoint?
Earlier effect of the drug & correlation with final clinical endpoint

P —

Exposure to Intermediate Clinical progression
experimental/contr endooint at t1 as assessed by
ol treatment P cCDP at t2

- Early effect of the drug on the intermediate endpoint.

- Detecting an effect on the intermediate endpoint must
give us information about the effect of the drug on the
clinical endpoint at t2.

- Theintermediate endpoint at t1 must be correlated
with the clinical endpoint at t2.



Statistical model
Multivariate normal distribution of endpoints
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Delta IE must be observable early on

- Correlation between IE and HR is highly
relevant, but hard to estimate



What correlation?
Three ways to estimate

Correlation is hard to estimate on a patient level, as time to cCDP will include censored
observations.

No Data:
- Join forces with clinical sciences and come up with a reasonable range of plausible
correlations.
-  Ensure the lower end of the correlation is covered.
One RCT:
- Bootstrap. Draw from RCT and compute IE and HR.
- Repeat many times.
-  Compute correlation coefficient on the bootstrapped estimates.
- Include CI for range of values.
Multiple RCTs:
- Compute the IE and the HR on all trials separately.
-  Compute correlation coefficient on the trials.
- Include Cl for range of values 10



Potential Interim Endpoints

Variable name Description

EDSS (clinical)

Expanded Disability
Status Scale

wk25ft (clinical)

Timed 25 Foot Walk Test

pg9H (clinical)

Nine-Hole Peg Test

IgNTfL (fluid biomarker)

Serum neurofilament
light chain protein

CGMA (MRI)

Cortical grey matter atrophy

PBVC (MRI)

Percent brain volume change

T2LESV (MRI)

T2 lesion volume

THALVOLC (MRI)

Thalamic volume change

WMA (MRI) White matter atrophy
CRBA (MRI) Cerebellar atrophy
IgT1LESV (MRI) Non-enhancing T1

lesion volume
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Example in Multiple Sclerosis

Neurofilament light chain (NfL) as biomarker
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Experimental Treatment [N = 7150]

Control Treatment (i.e., Ocrevus) [N = 150]

\

. . Final Analysis @ 2 years
Interim Analysis @ 7 years :
with 58 expected cCDP events with 146 ee‘);gsged cCDP

1.

2.

Having a significant HR result with 2-sided alpha = 0.10 at 4 years without interim (usual study
power)
Having both interim HR at 1 year and at 2 years significant

(with alpha =0.20 each, two-sided test for the final analysis and 1-sided for the interim
comparing to a threshold of 0.9)
Having both change in biomarker at 1 year and HR at 2 years significant

(with alpha = 0.20 each, two -sided for the final analyses, 1 sided for the interim comparing to
a threshold of 0.1) 12



How Useful is Your Biomarker?

Upload parameters from provious analysis
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Trial design
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Authors:
Stefan Thoma (App responsible), Anton Belousov, Claude Berge, Gian-Andrea Thanel, Daria Rukina
Introduction

When It takes a long time 10 observe the primary endpoint, 0.g., a time-to-event (TTE) endpoint with long foliow-up, utilizing information on
an early intermediate endpoint or a surrogate readout at interim analysis (IA) can be more efficient for drug development. For instance,
obsenving confimmed/sustained disabiity progression in subjects with multiple sclerosis based on a composite primary endpoint may take
soveral yoars, In such a situation It is appealing 1o use cutcomes with relatively short follow-up that are ciosety related to the primary
endpoint for early decision-making, €.g., moving a drug development program Into phase 3 or stopping for futility.

Within a clinical trial setting, a surrogate endpoint is a marker - a laboratory measurement, radiographic image, physical sign or other
measure that can be used instead of the main ciinical outcome of interest in the evaluation of an exp | treatment. While the treatment
effect associated with a surmogate endpoint might not be of any direct value 10 a patient, it can be used 10 predict the coresponding clinical
benefit that would have been addressed by the Key clinical cutcome.

In situations where the evidence linking the surrogate to the main cinical outcome is not deemed sufficient for regulatory acceptance, it
could still be very valuable in non-confirmatory phases of drug development. This Is particularty the case, when the primary clinical endpoint
Is costly to obtain or requires a substantial amount of time 10 observe. Howover, due to the Increased uncertainty assoclatod with the use of
2 surrogate, additional risks are in develop ision-making.

In crug Gevelopment, each decision on whether to continue with the development program for a given drug Is assoclated with a risk of faise
positive or false negative choice. Every decision, cormect or otherwise, has an associated cost and possibly a net reward. For any stage in the
process, use of a surroegate endpoint rather than the clinical outcome may reduce Costs but increase the chance of an Incomrect decision 1o
Stop or continue Geveioping the compound. The risks of using surmogates Incluce an Increased risk of making an Incormect decision regarding
stopping or continuing development of a particular compound. Use of a valid surrogate may yleld benefits in terms of reduced costs and
duration of indhvicual segments of the pmEnt p Therefore, it is essential 10 Gain a quantitative understanding of the evidence
Inking the surrogate to the main outcome of Interest that can then be utiized In the design of clinical stuces and the formelation of
development decision criteria.

The proposad tool should assist In considering and weighting these risks and benefits In a formal decision analysis framework to provide
Informed guidance of drug development. In this K & th model Is utiized 10 estimate and compare the conditional (at interim)
and the final power (of the probabiity of success, PoS) of a Phil / proot of concept or Pnill / confirmatory study. The following decision rules
are considered:

« Standard assessment at the end of the study using cinical readout 13



Trial design Hypothese:
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Uplcad parameters from previcus anabysis
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S1AYS tha 58me and COMEsponads 10 the pre-specified valse under the altemativie rypothesis. Supposed 10 be constant is also the
sirength of comalation batwean the interim biomarker and final response readouts. This soananio doss not reflect the (expected)
Situation wiin the irmerim Diomarker and the firal cinical resdout ane interdependent via & particular functional form. 5o, this plot
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Conclusion

General

- Drug development is getting harder.
- More sensitive endpoints are required
- Ideally at final readout
- At least for early (internal) decision making

Application

- Application makes different endpoints comparable.

- Framework covers most important operating characteristics.

- Framework is extensible.
- Small details make the application much more user friendly.
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