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CTRU Overview: International Leader in Clinical Trials Research

❖ Large UK CTU ~ 220 staff across 4 Research Divisions

❖ International and National Trials Portfolio

❖ Early and Late Phase Trials Portfolio

❖ Expertise in innovative trials methodology, dedicated Methodology Division

❖ Academic partnership and leadership in research conduct and dissemination

CTRU: Interventions

❖ Surgery

❖ Medical devices

❖ Imaging

❖ Diagnostics

❖ CTIMPs (phase 1-4)

❖ Radiotherapy

❖ Complex interventions

❖ Rehabilitation 

Core Values:  Collaboration, Innovation, Excellence

Clinical Trials Research Unit

University of Leeds



Challenges in Clinical Trial Design

• Population: variability in types and stage, generalisability

• Interventions: systemic, surgery, ablation, RT, watchful wait

• Control: variable SOC

• Outcomes: morbidity, pain, safety, surgical success, response

• Statistical Design: ensuring quality evidence and conclusions 

• Hypothesis – superiority / non-inferiority

• Phase – specific to hypothesis/ outcomes, position in research pathway

• Design – prospective cohort/ RCT/ adaptive, specific to phase

• SAP – specific to hypothesis, phase, design, intervention

• Sample size – specific to SAP



“Challenges are one of the best 

ways to spark innovation.

Test your mettle. Change the world”
Richard Branson

Mettle: [noun] a person’s ability to cope well with challenges; spirit 

and resilience; strength of will and determination

e.g. the [trials] team proved its real mettle in the final [funding] round!



1 in 3 hospital admissions involve 

surgical care ~4.7million
Surgical innovations introduced 

without evidence

<5% medical research budget

~ 4% NIHR portfolio studiesComplex, expensive, longer



Robinson, JAMA Open 2021

388 RCTs over 12 years

“Improvements in design, 

implementation and 

reporting of RCTs in 

surgery are warranted”



Why are Surgical Trials Difficult/ Different?

• Complex clinical environment

• Understanding “buy-in”

• Understanding behaviour change

• Research environment

• Less well developed 

• Individualised / tailored interventions

• Multi-factorial structure with interacting components

• Clustering effects of interventions and surgeons

• Learning the intervention

• Complex Interventions (MRC 2000, 2008, 2021)



Phase I

Phase II

Determine safe dose for 

a NEW treatment

Is efficacy of NEW 

treatment worthy of 

further comparison with 

STANDARD treatment?

Phase III How does NEW 

treatment compare to 

STANDARD treatment in 

terms of efficacy?

MTD, Toxicity

Activity, 

Toxicity

Overall 

comparison of 

efficacy

Phases of Drug Evaluation

Pre-Clinical Studies: Lethal Dose

Phase IV: Surveillance of long-term effects



Skivington, 2021 BMJ  [Campbell 2000, Craig 2008]

Surgical specific challenges:

i) Multi-factorial structure, ii) Individualised interventions, iii) Clustering effects



IDEAL Framework
Lancet 2009, Annals Surg 2019
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Individual vs Community Equipoise

• Individual investigators are allowed to NOT sit on the fence

• Best practice is derived from community of experts who MUST 

be in equipoise

Lilford, 1995

BMJ 2005



• “Both surgeons and methodologists 

saw potential advantages in the 

expertise-based design…..”

• “Several logistical and methodological 

concerns remain to be addressed 

before being more widely adopted.”

Expertise-Based Designs
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Learning Curve Effect

Learning curve effect: an improvement in performance over time

Ramsey, 2000 

“Statistical methods used are weak” 

“…need for methods that can estimate the rate and length of learning…”

Effectiveness 

Operating surgeon experience

Exp
SOC



• 2/3 target design, 1/3 analysis

• Clustering by surgeon less 

documented

• Guidance on reporting restricted 

to early phase

Trials 2018

Trials 2022
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• Regulatory

• Patient information and consent

• Deliverability 

• Pre-randomisation assessments: PROMS

• Surgical availability 

• On call surgeons

• Methodological 

• Confounded outcomes: multi-morbidities

Emergency Surgery
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Intervention Development and Reproducibility

• Framework for Identifying Intervention Components BJS 2016

• Pre-trial work to optimise definitive surgical studies BJS 2019



IDEAL Framework
Lancet 2009, Annals Surg 2019



Feasibility

? What is Feasibility? 

• NIHR: “whether something can be done”

• E.g. intervention delivery, data collection, trial recruitment

? What about “activity”

Considerations

? What to measure

“Response” = surgical success, complications, mechanistic

? What if “response” > benchmark due to patient populations?

Do we need a control arm?



Early Phase

Designs



Early Phase Designs

• IDEAL2: Feasibility OR Smaller ‘screening’ studies

• Clinical aim

• assess whether a new intervention is good enough to investigate further

• Statistical aim

• identify probability of ‘activity/ response’ worthy of further investigation

• IDEAL-2a:

• Single stage, two-stage, randomised

• Shorter term surrogate outcomes - surgical success, complications

• IDEAL 2b:

• Randomised - shorter term surgical success

• Seamless: short term surgical success and longer term functioning



MOST: Multiphase Optimisation Strategy
Collins, Springer 2018

Collins & Kugler, Springer 2018
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In Silico Clinical Trials 

Viceconti, Int J Clin Trials 2016

“The use of individualised computer simulation 

in the development or regulatory evaluation of 

a medicinal product, medical device, or medical intervention.”

Simulate

Modify

“Reduce

Refine

Replace”

Understand failure

Imitate properties of 

devices & patients

‘Partially’ replace patients

Improve inclusivity  

Number of patients, cost

Minimise risks, inefficacy

Aim 



In Silico Clinical Trials Market Size, Share & Trends Analysis Report By Therapeutic Area (Oncology, 

Infectious Diseases), By Phase (Phase I, II, III), By Industry (Medical Devices, Pharmaceutical), And 

Segment Forecasts, 2022 – 2030. Report ID: GVR-4-68039-914-9

“The utilization of computer simulations in healthcare is only going to increase...”  Badano, 2021

Explosion

https://www.grandviewresearch.com/industry-analysis/insilico-clinical-trials-market-report


Example: FD-PASS



Example: VICTRE

• 1st all-in silico virtual imaging clinical trial 

for regulatory evaluation 

• “In silico imaging” simulates an entire 

imaging system

• Ability to execute a complete trial with 

thousands of patients in a day

“potentially minimises the 

need for clinical trials”

“much to be understood 

about robustness”
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• RCSEng Rosetrees Surgical Trials Initiative 2018

• 9 Surgical Trials Centres

• 9 Chairs, 25 Surgical Specialty Leads - across all disciplines

• Collaborative research between academia and surgeons

• Impact

• 3-fold increase with doubling of recruitment in surgical-led trials

• Trainee involvement key to portfolio development and delivery



• Key role assisting consultants, RN

• Screening, identifying, consenting pts

• More engaged personnel

• Trials recruit more quickly

• Career development 

• Research skills and experience

• Potential to publish

• Potential to change practice

• NIHR API formal framework

Jepson, Trials 2021



https://internationaltrialstoolkit.co.uk/

International Trials Toolkit

Resource to guide efficient set-up and 

conduct of international surgical trials

• Collaboration across STCs

• Experiences, obstacles and solutions

• Data protection, regulation, sponsorship 

https://internationaltrialstoolkit.co.uk/


A Substantial Unmet Need

“single most important way to improve healthcare [is] through 

increasing use of innovative research designs” 

2021 Dept Health & Social Care strategy

Currently, there is no aligned statistical framework 

for the statistical underpinning of trial designs in IDEAL



Dissemination of Statistical Framework

Safe Translation of Innovation to Practice

WP1 Statistical Network

NIHR PPIE Strategies

WP2

Early Phase

ISCT

WP3

MOST

SMART TRANSIT

SIGMA-S: Statistical Innovation and Guidance on Methods and Analysis in Surgery

STC Statistical Consensus



Safe Translation of Surgical Innovations for 

Patient Benefit

Improve  
quality and 
quantity of 

surgical trials 

Embed novel 
and efficient 

statistical 
designs

Create an 
international 
community 
for adoption
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