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Adaptive Platform trials

Lessons learnt so far in trial conduct of adaptive trial 
designs

New questions, new designs

AMR challenge in resource-constrained settings

Neglected tropical diseases: snakebite

Outline



Adaptive platform trials

Trial design

‘Traditional’ two-arm trial (blinded or unblinded)

‘Innovative’ trial designs



We don’t always have to use an adaptive 
platform trial design!



Innovative trials design

• Factorial (“domain”)

• Umbrellas

• Baskets

• Platform protocols
• “Changing stuff”
• Formalise approach of DMC…?!

• Multi-arm multi-stage (MAMS)

• MAMS-Selection

• MAMS-ROCI

• PRACTical

• Phase II/III seamless trial designs

• Etc etc



Testing multiple primary 

questions within one 

protocol

“Planning to be flexible”

Pallmann et al. BMC Medicine (2018) 16:29 

https://doi.org/10.1186/s12916-018-1017-7

What do we mean by “adaptive platforms”?

Addition of new 

comparisons
Early stoppingOperational complexities



Conduct of adaptive platform trials

Noor NM, et al. BMJ Open 2022;12:e055615. doi:10.1136/bmjopen-2021-055615



MAMS trials in COVID research

• RECOVERY trial (UK)
• Started as a four-arm trial with other arms added later

• Three research questions were answered - with over 12,000 participants recruited – in just 

over 100 days

• Provided convincing results to influence changes in clinical practice

• SOLIDARITY (advocated by WHO; multiple countries)



MAMS in late phase oncology trials



Experience from UK Clinical Trials Unit: late 
phase trials



Working on adaptive platform trials



Experience from STAMPEDE and FOCUS4

Protocol development

Database set up

Ethics and regulatory approval

Contracts

Drug Supply



New questions, new designs



Paradigm of evidence-based medicine

 “One regimen to rule them all” 

 “Standard of care”, SOC, “control”: simultaneously maximising good outcomes and 

minimising bad outcomes (toxicity) as best we can

 Recommended in guidelines, should be generally used in all/most patients

 Iteratively improve this “optimal regimen” through series of (generally two-arm) 

randomised controlled trials vs SOC

 Tuberculosis

 Cancer

 HIV

 Innovation: compare multiple new interventions vs SOC to iteratively improve SOC 

faster



Choosing SOC

 Clinical guidelines

 Clinical practice

… Is there actually always a SOC?



An example from AntiMicrobial Resistance

 Rising antimicrobial resistance (AMR) leading to increasing numbers of multi-

drug resistant (MDR) bacterial infections

 And stronger and stronger antibiotics being used empirically 

 Lots of questions around treatment of MDR bacterial infections, which have high 

mortality and morbidity

 Carbapenemase Producing Enterobacteriaecae (CPE)



PRACTical

DOI: 10.1016/S1473-3099(20)30791-X



Why not use “platform” trials – why do we 
need even more innovative designs?
 Large numbers of antimicrobials/durations with very weak evidence base – but very strong opinions –

what is “SOC”?

 Any one SOC will also likely not be possible for many patients

 Antimicrobial resistance is generally “mosaic” cross-class: resistance genes are generally carried on variably 

present mobile genetic elements

 Many antimicrobials have important contraindications

 We will NEVER isolate a pathogen in many patients – did they ever have a bacterial infection (i.e. should the 

SOC really be nothing)?

 Serious clinical condition of patients with non-cUTI MDR infections makes randomising against a potentially 

sub-standard SOC very hard



‘PRACTical’ designs vs Platform designs 

 In a PRACTical design, there is simply no SOC 

 Each patient is randomised between a subset of regimens

 These subsets of regimens differ from patient to patient

 In a traditional platform design, there is still one SOC which every patient has to have 

the potential to be randomised to

 Test multiple intervention arms, which may stop or start whilst “platform” trial continues

 SOC may change over time to one of these “test” arms

 Patients may not have to be randomised to all “test” arms, but primary analysis is still 

pairwise comparison with SOC in patients randomised to SOC vs each “test”



Research question

 Out of the X acceptable antibiotic regimens for this baby (based on timing of 

sepsis onset, prematurity, local epidemiology, availability), which is most likely 

to result in good clinical outcomes?

 Identifies one of the best out of multiple options for a particular patient (and 

setting) BUT no SOC

 Avoids the worst option(s), taking account of toxicity, resistance, availability, 

cost etc



Network meta-analysis analogy

 A network meta-analysis combines evidence from multiple trials in which 

different pairs (or sets) of treatments are compared to answer questions 

such as:

 “What is the best treatment to recommend?”

 “What is the ranking of available treatments?”

 A PRACTical trial combines evidence from multiple patients in which 

different pairs (or sets) of treatments are compared

 Exploiting direct and indirect evidence across the network in a statistically 

principled way



Part 1



Part 2 set-up



Part 2



randomisation list
Site set-up

Each site selects 

first-line 

treatment 

options based on 

site and baby 

factors

Ampicillin + gentamicin

Cefotaxime or ceftriaxone

Fosfomycin + amikacin

Flomoxef + amikacin

Fosfomycin + flomoxef

Ceftazidime

Ceftazidime + amikacin

Piperacillin/tazobactam

Piperacillin/tazob + amikacin

Meropenem



• Early onset sepsis

Site set-up

Each site selects 

first-line 

treatment 

options based on 

site and baby 

factors

Ampicillin + gentamicin

Cefotaxime or ceftriaxone

Fosfomycin + amikacin

Flomoxef + amikacin

Fosfomycin + flomoxef

Ceftazidime

Ceftazidime + amikacin

Piperacillin/tazobactam

Piperacillin/tazob + amikacin 

Meropenem



• Late onset sepsis

Site set-up

Each site selects 

first-line 

treatment 

options based on 

site and baby 

factors

Ampicillin + gentamicin

Cefotaxime or ceftriaxone

Fosfomycin + amikacin

Flomoxef + amikacin

Fosfomycin + flomoxef

Ceftazidime 

Ceftazidime + amikacin

Piperacillin/tazobactam

Piperacillin/tazob + amikacin 

Meropenem



Screening
Randomise: 

First line

Daily 

assessment

Site set-up

Each site selects 

first-line 

treatment 

options based on 

site and baby 

factors

Ampicillin + gentamicin

Cefotaxime or ceftriaxone

Fosfomycin + amikacin

Flomoxef + amikacin

Fosfomycin + flomoxef

Ceftazidime

Ceftazidime + amikacin

Piperacillin/tazobactam

Piperacillin/tazob + amikacin

Meropenem



Screening
Randomise: 

First line

Daily 

assessment

Cure/ 

Improved

Complete 

F/U

Site set-up

Each site selects 

first-line 

treatment 

options based on 

site and baby 

factors

Ampicillin + gentamicin

Cefotaxime or ceftriaxone

Fosfomycin + amikacin

Flomoxef + amikacin

Fosfomycin + flomoxef

Ceftazidime

Ceftazidime + amikacin

Piperacillin/tazobactam

Piperacillin/tazob + amikacin

Meropenem



Screening
Randomise: 

First line

Daily 

assessment

Cure/ 

Improved

Deteriorates

/not 

improved

Complete

F/U

In NeoOBS study, 25% of initial regimens in Group 1-4 were 

escalated, mainly to carbapenems, and usually for clinical 

indications

Site set-up

Each site selects 

first-line 

treatment 

options based on 

site and baby 

factors

Ampicillin + gentamicin

Cefotaxime or ceftriaxone

Fosfomycin + amikacin

Flomoxef + amikacin

Fosfomycin + flomoxef

Ceftazidime

Ceftazidime + amikacin

Piperacillin/tazobactam

Piperacillin/tazob + amikacin

Meropenem



Sequential Multiple Assignment Randomised 
controlled Trials – SMART designs

doi: 10.1146/annurev-clinpsy-032511-143152



Sequential Multiple Assignment Randomised 
controlled Trials – SMART designs



protocol implementation plan

COMPLETED 

EXPECTED TO OPEN 

IN DEC-2024 







Lessons learned 
• Protocol structure is key to successful implementation

 Engagement with regulators and policy makers

 Futureproofing protocol implementation

 PK and dose confirmation study

 Adding new treatment regimens to the trial

 Country-specific appendix for antibiotic regimens list



Lessons learned
• Complex design requires an extensive educational package for sites

 Podcast

 Demonstration of possible randomisation scenarios

 1:1 site feasibility calls to understand local practice



Lessons learned
• Working with global and international sites and partners can bring challenges in 

contract negotiation and communication

 Starting small before going big

 Unpredictability of industry partners



Lessons learned
• Different operational requirements can lead to protracted 

development of trial procedures

Multiple collaborators can lead to duplication of processes

 Importance of clear division of responsibilities

 Public health trials ≠ regulatory trials

• Complex design and randomisation

 Co-development of Part 1 and Part 2 

Ongoing discussion and learning with sites



Lessons learned
• Need of aligned strategic outlook

 Long-term commitment to public health goals

 Collaboration and networking platform 

 Pragmatic, public health trial 

 Building trust

• Much more time and %FTE for data management, clinical operations and 

clinicians to get things right!

• Innovative trials may answer more questions more efficiently BUT they 

require substantive increases in funding for statistics, operations and 

clinical expertise, particularly at the funding and set-up stage, but also 

throughout the trial



Lessons learned

Database set-
up

Treatment 
selection 
regimens

Randomisation 
system

Risk-
proportionate 
management

Future-
proofing 
conduct

Complex 
project 

management



A different kind of platform



SNIP-AFRICA



how will it work in practice?
Work Package 4

PK for antibiotics of 

interest

Feeds into

Work Package 5

Addition of new antibiotic for 

efficacy evaluation within 

PRACTical design (NeoSep1)

Dose for antibiotic of 

interest confirmed

Development 

of key data 

collection 

package for PK 

study

Work 

Package 3

Template 

protocols for 

neonatal PK 

studies



Different questions, same design



Snakebite

 2700 species of snake worldwide

 Small proportion (600) venomous and 250 of medical importance

 Huge variability in size, shape and behaviour (highly adapted to environment)

 Snakebite  Highest Disability-adjusted life years (DALYs) among all 

neglected tropical diseases

 Antivenom as treatment for snakebites for over 100 years BUT

 Issues with efficacy

 Issues with quality

 Issues with safety



Snakebite

https://www.who.int/publications/i/item/9789241515641

 Limited number of RCT since 

1964

 Approx 2,000 participants 

recruited in RCT 

Mostly in Asia and Latin-

America

 No global SOC



ANYSNAKES trial

 Evaluate safety and efficacy of existing and new antivenoms in Sub-

Saharan Africa

 Develop new evidence base for policy makers

Of the different antivenoms being evaluated, which is the best 
treatment to recommend?
What is the ranking of these antivenoms



ANYSNAKES trial

 Clinical syndromes

 Coagulopathy syndromes and Shock (2000 participants)

 Neurotoxicity (100 participants)

 Implementation of PRACTical design + dose optimisation

 Each site will select a set of antivenoms 

 Each participant will be randomised to a site-specific randomisation list based 

on clinical syndrome at presentation

 Discussion with regulators ongoing

 AVAREF



ANYSNAKES trial



More to learn and more to do!



Courses and post-graduate education

https://www.ucl.ac.uk/clinical-trials-and-methodology/study/short-courses/conduct-platform-trials



Courses and post-graduate education

https://www.ucl.ac.uk/clinical-trials-and-methodology/study/postgraduate-taught



MAMS Clinic

mrcctu.mamsclinic@ucl.ac.uk



MRC CTU at UCL Capacity Strengthening Hub

https://mrcctu.tghn.org/



MRC CTU at UCL: LMIC mentoring scheme
 Aim - to link those working on clinical trials and studies in different 

organisations/countries for online mentoring 

 Mentoring can be role-specific or for other goals such as career 

development, promotion, work-life balance, or building self-confidence

 Mentoring to be North-South, South-South or South-North

 Self-led training, quiz and useful documents available on Hub

 58 mentors/mentees matched so far

 We need more mentors – don’t need to be very senior depending on 

subject

Webinar

‘Making the best of 

Mentoring’

30 January 2024

Watch recording here

Looking for mentors 

from MRC CTU

Info and sign up here

https://mrcctu.tghn.org/webinars/
https://mrcctu.tghn.org/mentoring/
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