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Who am I

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

- MS is 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 so great to develop new drugs -> Larger samples or larger follow up required for sufficient 

study power.
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Composite CDP (cCDP)

What?
- Composite of three different measures

- CDP is based on EDSS
- Timed 25 Foot Walk
- 9-Hole Peg Test

- Sustained worsening on any of the three is considered an event.
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
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Problem Statement

- 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 II trial early for futility (at t1)
- Start a Phase III trial after early readout of Phase II trial (at t1)

t0
Start of the study

t1
Interim analysis

t2
Final readout
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Interim 
analysis

Final 
analysis

Stop 
Phase II

Start 
Phase III

Ambivalen
t readout

Negative 
readout

Positive 
readout

Start of 
Phase II

Early Decisions
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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 to use but flexible shiny app
- TA independent
- Unified criteria across the board
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What makes an effective intermediate endpoint?
Earlier effect of the drug & correlation with final clinical endpoint

Time

Exposure to 
experimental/contr

ol treatment

Intermediate 
endpoint at t1

Clinical progression 
as assessed by 

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.

- The intermediate endpoint at t1 must be correlated 
with the clinical endpoint at t2. 
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Statistical model
Multivariate normal distribution of endpoints

- Delta IE must be observable early on

- Correlation between IE and HR is highly 
relevant, but hard to estimate
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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 CI for range of values
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Potential Interim Endpoints  
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Example in Multiple Sclerosis
Neurofilament light chain (NfL) as biomarker

Experimental Treatment [N = 150]

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

Interim Analysis @ 1 years
with 58 expected cCDP events

HRcCDP
R

1:1

Final Analysis @ 2 years
with 146 expected cCDP 

events
1. Having a significant HR result with 2-sided alpha = 0.10 at 4 years without interim (usual study

power)
2. 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)

1. 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)
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Input
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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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