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The year is 2007…

• PhD, supervised by Prof Jane Hutton, University of Warwick

• Focused on epilepsy

• Antiepileptic drugs (AEDs) come with side effects

• Are AEDs necessary in early epilepsy?

• Does seizure type have an effect on the risk of future seizures?



MESS
• MRC Multicentre trial for Early epilepsy and Single Seizures

• Randomised 1,443 patients to either immediate or deferred 
treatment

• Eligibility criteria: had at least one seizure and uncertainty about 
whether to proceed with treatment

• Outcomes of interest: time to first seizure, time to second seizure



MESS

“Showed a reduced risk of further 
seizures, for whom treatment 
with antiepileptic drugs was 
uncertain, who were randomly 
assigned immediate treatment 
compared with delayed 
treatment. However, there was 
no evidence of long-term 
remission rates”



MESS

Data arrives in two parts:
• Pre-randomisation event count, Xi – the number of seizures an individual has 

experienced in a given period of time prior to entry to the trial

• Post-randomisation survival times, (Y1i , Y2i ) – following randomisation to 
treatment policy, times to first and second seizure are measured for each 
individual

Standard analysis treated the event count as a covariate when 
analysing times to event



Joint Modelling – Poisson Process
Joint model specified by the following equations:



But…
• On average, 50% of people do not experience a recurrence after a 

single seizure

• Risk of future seizures increases with the number of previous seizures



Cure Fractions
Large proportion of individuals ‘immune’ from seizures



IID Assumption
Evidence to suggest that      may change through time 



Results
• Complex models were able to pick up interactions 

that standard analyses couldn’t

• Those with partial seizures had a cure rate of 
around 30%, compared with a cure rate of 50% for 
tonic-clonic

• No treatment effect on cure rate or seizure rate for 
a normal EEG, but immediate treatment had higher 
cure rates and bigger reductions in seizures for 
those with an abnormal EEG

• For those with partial seizures, treatment didn’t 
have as big an effect on whether they continued to 
have partial seizures, but did prevent incidence of 
secondary tonic-clonic



Moving into Heart Failure
Composite endpoints are the standard approach in many 
cardiovascular trials

• Include two or more types of related clinical events

• Increase the event rate and avoid multiplicity

• Analysis focused on time to first event

• Examples in cardiovascular trials
• CV death, MI, and stroke in hypertension trials

• CV death and HF hospitalisation in heart failure trials



What is Wrong with Composite Endpoints?

Only the first occurring endpoint is analysed

• HF not characterised by a single event

• Chronic diseases characterised by recurrent events

• Repeat, nonfatal events ignored



Recurrent Event Methodology
• Non-parametric estimator for mean cumulative function

• Time-to-event approaches
− WLW: cumulative time from randomisation to events

− PWP: analyses gap times, conditional risk sets

− Andersen-Gill: extension of Cox proportional-hazards model

• Methods based on event rates
− Poisson: total # events divided by follow-up

− Negative Binomial: individual Poisson rates which vary according to a Gamma



Scientific Questions
• Does the intervention decrease the event number over the study 

period compared to control?

• How many events does the intervention prevent, on average, 
compared to the control?

• What is the intervention effect on the number of higher-order 
events, e.g. 3rd event, compared to control?

• What is the effect of the intervention on the times to subsequent 
events among those who experienced a preceding event?

 

• Which aspect of the recurrent event process is of interest?

• Which methods will allow us to accurately measure the true 
burden of disease on patients?



Statistical Considerations
• Modelling framework

• Parametric/semi-parametric/non-parametric

• Event rate
• Constant/time-varying/unspecified

• Overdispersion

• Complexity of methodology

• Experience in regulatory assessment

• Gold standard methodology in indications
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Incorporating CV Death

• One way to reduce the number of hospitalisations is for patients to 
die

• Increase in HF hospitalisations associated with increased risk of death

• Censoring due to CV death is not independent of hospitalisations

I’ve got just the solution!



Joint Modelling

• Joint modelling of longitudinal data and survival times well 
established

• What if I could use what I’ve done on event counts and survival times 
in a similar way?



Joint Frailty Model

• Each patient has their own independent frailty term,

• Proportionately affects heart failure hospitalisation rate and time to 
death

• Integrate out random effects to jointly model two event processes



Likelihood

: indicator for death
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Likelihood

• Integral has closed form

• Maximisation is straightforward using Newton-Raphson



Semi-Parametric JFM

• Can remove distributional assumptions on hospitalisation and death 
rates

• And relax the common frailty assumption



Regulatory Approval

• Composite of total (first and repeat) HF hospitalisations and CV death

• One single endpoint, compared with JFM

• Natural extension from composite of first HF hospitalisation and CV 
death



Composite Endpoints

• Assumes treatment has a similar direction and magnitude of effect on 
all components

• Components are of similar importance to patients and clinicians

• HF hospitalisations dominate composite endpoint

• Critically important to report individual component outcomes 
alongside the composite



I wasn’t prepared for the types of questions industry 
and regulators were going to ask…

…they approached the problem in a very different way 
to me



Commercial Input to Enrich Science



We need to break down the siloes



What can Industry Learn from 
Academia?

• Methodological innovation

• Patient-centred approaches

• Transparency and open science

• Focus on the scientific questions

• Creative use of limited funding



What can Academia Learn from 
Industry?

• Operational efficiency and quality assurance

• Regulatory alignment

• Speed and scalability

• Participant recruitment and retention

• Commercialisation thinking



NIHR Industry Engagement Review
• Shape how NIHR engages with industry going forward

• Role of NIHR in working with industry
• Given its wide-ranging scope, the NIHR plays a vital role in fostering collaboration between commercial and 

non-commercial research, recognising that both are essential to advancing healthcare innovation.

• In order to meet the government’s ambitions for the UK’s life sciences sector, the NIHR needs to ensure it 
has consistency and efficiency in the way it engages with, and delivers for industry.

Key recommendations

1. Strengthening Internal Coordination & Leadership – Establishing an 
NIHR-wide Strategic Industry Engagement and Delivery Board to 
improve visibility, streamline support, and drive collaboration.

2. Developing a Unified Key Account Management (KAM) Approach – Co-
producing a set of guiding KAM principles to ensure provision and 
consistency across NIHR.

3. Enhancing SME Engagement – Establishing a dedicated SME-focused 
working group to shape NIHR’s strategy in this area.

4. Defining Industry Engagement Metrics – Introducing consistent, 
organisation-wide performance metrics to measure and enhance 
engagement and delivery.



FDA Complex Innovative Designs
• The CID Paired Meeting Program is designed to:

• Facilitate the use of CID approaches with emphasis in late-stage drug 
development.

• Promote innovation by allowing FDA to publicly discuss the trial 
designs accepted by the paired meeting program, including trial 
designs for medical products that have not yet been approved by 
FDA.



FDA Center for Clinical Trial Innovation
• FDA Center for Drug Evaluation and Research Center for Clinical Trial 

Innovation (C3TI) to “support innovative approaches to clinical trials 
designed to improve drug development efficiency through enhanced 
communication and collaboration”
• Facilitate sharing of lessons learned across CDER's existing clinical trial innovation 

programs

• Serve as the single CDER point of contact to support non-product-specific questions 
about clinical trial innovation

• Support knowledge-sharing through discussion forums, public workshops, 
communications, and a knowledge repository consolidating information on CDER's 
clinical trial innovation efforts

• Host a C3TI demonstration program for sponsors of innovative clinical trials in the 
pre-investigational new drug application ("pre-IND") or IND phase



Moving from Academia to Industry



Why did I move?

















It’s kind of like being a northerner living down south…

…you’re not really accepted in either anymore



We’re all Clinical Trial Statisticians

• We need to break down our preconceptions

• Academic and industry statisticians bring complimentary experiences 
and perspectives

• Academia/industry collaborations will also be vital when thinking 
about the evolving role of the statistician

• How academics talk to their students about industry matters

• Dull and evil!



PSI and EFSPI
• Key questions

• How do we change the perception of industry amongst academics?

• Do the next gen statisticians have the skill sets needed for industry?

• Goals
• What does good look like?

• Curriculum/internships

• Collaborations

• Landscape map

• Root cause of negative perceptions
• Unique to statistics?



PSI and EFSPI – First Steps

Leverage existing natural connections



Thank you

Jennifer.Visser-Rogers@coronado-research.com
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