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MRC HTMR Network Stratified Medicine Working 

Group (SMWG)

 MRC Hubs for Trials Methodology Research Network 

(“MRC HTMR”) 

 More recently, MRC-NIHR Trials Methodology Research 

Partnership (TMRP)

 MRC HTMR Formed several working groups to focus on 

strategic areas of interest to the network

 SMWG (co-lead 2015-2019) will 

continue in TMRP



Just one of a team !

Work presented represents significant 

efforts of a team of individuals…
 Miranta Antoniou (Hub PhD student 2014-2017)

 Danielle Johnson (Current Hub PhD student)

 Ruwanthi Kolamunnage-Dona (co-supervisor for 

Miranta; co-applicant on network grants)

 Duncan Appelbe (IS lead for BiGTeD project)

 The MRC HTMR Network’s Stratified Medicine 

Working Group (co-lead with James Wason, Newcastle 

University)



What is a biomarker-guided trial ?

 Biomarker-guided trial: A trial incorporating 
one or more biomarkers in its design e.g. to 
determine eligibility to the trial or a particular 
trial arm, or to guide treatment

 Biomarker:  Not just those traditionally thought 
of as biomarkers (liver function, blood count etc.), 
but also: 

 genetic markers 

other measurements (e.g. example imaging data, 
sensor data etc.) 



What might simple BM-guided trial look 

like ?



Why are they needed ?

 Shift towards personalised approach to treatment

 As for any intervention, RCT gold standard to 

demonstrate clinical utility

 Lack of well designed randomised controlled 

trials cited as key reason for delay in uptake of 

biomarker-guided treatment strategies



Aims of programme of work

 Provide guidance on design and analysis of 

biomarker-guided trials (BM-guided trials)

 Evaluate how evidence of biomarker validity

should be compiled to inform BM-guided trials

 Consider whether BM-guided trials are always 

necessary and ethical



Guidance on BM-guided trials: BiGTeD

 Literature on BM-guided trials plentiful…but navigating it to 

understand the various designs and identify the most 

appropriate in a given context is difficult

 Lack of clear guidance on how the trials should be planned, 

conducted and analysed

 To address these issues, we:

a) undertook a systematic review1,2 of the literature to 

identify all BM-guided trial designs previously proposed

b) developed an online tool to provide guidance on the 

design and analysis of BM-guided trials (www.bigted.org)

1. Antoniou M, Jorgensen AL, Kolamunnage-Dona R (2016) Biomarker-Guided Adaptive Trial Designs in Phase II and 

Phase III: A Methodological Review. PLoS ONE 11(2): e0149803.

2. Antoniou, M.; Kolamunnage-Dona, R.; Jorgensen, A.L. Biomarker-Guided Non-Adaptive Trial Designs in Phase II 

and Phase III: A Methodological Review. J. Pers. Med. 2017, 7, 1.
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 Free and user-friendly

 Overview of each design’s key characteristics, methodology

and pro’s and con’s

 Clear, interactive graphics standardised across all trials to help 

guide and aid comparison
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www.BiGTeD.org - impact

 Provides a convenient, easily accessible, user-friendly guide 
to the various BM-guided trial designs

 Standard graphics across various designs makes comparisons 
easier

 Interactive graphics aid interpretation

 Pros and cons of each design helps guide choice according 
specific to requirements

 Provides support for researchers planning a BM-guided trial 
to choose most appropriate design, plan and analyse it 

 Graphics can be used to aid description e.g. in grant 
applications



Biomarker validity: justifying a trial

 BM-guided trials require substantial investment

 Expect certain level of confidence in biomarker 
at outset  - evidence of biomarker validity

 Unclear what this evidence should look like

 Literature review1 of previous BM-guided trials 
to explore:

what approach is used to compile evidence?

what is strength of that evidence?

 is there a recommended approach?

1. Johnson D, Hughes D, Pirmohamed M, Jorgensen AL (2019) Evidence to Support 

Inclusion of Biomarkers in Randomised Controlled Trials. J Pers Med. 2019 Sep 1;9(3). pii: E42. doi: 

10.3390/jpm9030042.



Literature Review Approach
 Focussed on five recently published BM-guided trials

 Chosen to represent different BM applications

 For each trial, identified each piece of evidence 
referenced in support of including biomarker

 Extracted publication year, study design, drug of 
interest, sample size, country of origin, age, sex and 
ethnicity of participants. 

Johnson D, Hughes D, Pirmohamed M, Jorgensen AL (2019) Evidence to Support Inclusion of Biomarkers in 

Randomised Controlled Trials. J Pers Med. 2019 Sep 1;9(3). pii: E42. doi: 10.3390/jpm9030042.



Included BM-guided trials

TARGET
Patients taking azathioprine randomised to receive TPMT-

guided or standard dosing. No significant difference

(p=0.59) in primary outcome of stopping azathioprine

due to ADRs.

EU-PACT
Randomised atrial fibrillation patients to receive 

genotype-guided warfarin dosing or standard care. 

Significant increase (p<0.001) in time spent in 

therapeutic range of warfarin in genotyped group.

Newman, W.G. et al. Pharmacogenomics 2011, 12, 815–826.

van Schie, R.M. et al. Pharmacogenomics 2009, 10, 1687–1695.



Included BM-guided trials

SHIVA
Patients with any solid tumour were randomised to receive one of

11 molecularly targeted treatments, or physician’s choice. No

significant difference (p=0.41) in progression free survival between

groups.

GGST
Recruited patients that stopped statin therapy due to ADRs.

Randomised to receive knowledge of SLCO1B1 genotype or

usual care. While adherence did not significantly improve,

cholesterol (LDL) was lower at 3 months follow-up in the

genotyped group (p=0.048).

Le Tourneau, C. et al. Lancet Oncol. 2015, 16, 1324–1334.

Singh, K. et al. Pharmacogenomics 2016, 17, 1873–1880.



Included BM-guided trials

NCT02664350
Patients with cancer pain, randomised to receive CYP2D6-guided

or conventional pain management. Results not yet published.

Mosley, S.A. et al. Contemp. Clin. Trials 2018, 68, 7–13.



Timline of publications cited as 

evidence 

Star icons indicate date of trial publication/protocol



Number and type of evidence cited

TARGET

EU-PACT



Number and type of evidence cited
SHIVA

GGST



Number and type of evidence cited

NCT02664350



 All trials used different approaches to compiling 
evidence

 Recent (within last 3 years) but also older 
evidence (>20 years)

 Combination of several different study types 
(e.g. observational studies, systematic 
reviews/meta-analyses, previous RCTs, in-
vitro/in-vivo studies, case studies, guidelines, 
qualitative work)

Overall results

Johnson D, Hughes D, Pirmohamed M, Jorgensen AL (2019) Evidence to Support Inclusion of Biomarkers in 

Randomised Controlled Trials. J Pers Med. 2019 Sep 1;9(3). pii: E42. doi: 10.3390/jpm9030042.



A standardised approach ?

 Clear from review no standard approach to 

compiling the evidence 

 No guidelines suggesting strength or type of 

evidence required

 ‘Pyramid of Evidence’ provides some guidance, 

but quality of key importance - systematic 

review/meta-analysis of weak 

evidence suffering from bias 

not necessarily superior to robustly

conducted observational study



Recommendations for compiling 

evidence

 Conduct initial systematic review compiling all 
evidence so far (extent will depend on BM novelty)

 Supplement review with information from clinical 
guidelines/pilot studies

 Quality assess all pieces of evidence feeding into 
review – different assessment tools for different 
study designs

 Bear in mind ethnicity and other demographics 
contributing to evidence are consistent with planned 
trial

 Meta-analyse data if possible



Compiling the evidence

Johnson D, Hughes D, Pirmohamed M, Jorgensen AL (2019) Evidence to Support Inclusion of Biomarkers in 

Randomised Controlled Trials. J Pers Med. 2019 Sep 1;9(3). pii: E42. doi: 10.3390/jpm9030042.



Comments on strength of evidence

 Strength of evidence required before proceeding 

to trial could depend on nature of biomarker e.g. 

biomarkers for lower risk applications needing 

weaker evidence

biomarkers for more serious conditions needing 

weaker evidence



A need for guidelines

 Given lack of standardisation, guidelines on 

compiling and assessing evidence recommended

 Useful for those planning trials

 Avoids wasting resources in conducting trial 

prematurely



Loss of clinical equipoise

 Our conclusions and recommendations assume that a 

BM-guided trial is indeed always required

 Possible that compiled evidence is so overwhelmingly in 

favour of the biomarker that it would be unethical to 

restrict its use to a trial

 Loss of clinical equipoise is important to consider -

clinical implementation may be recommended and 

accepted without the need for a BM-guided trial in such 

cases



Practical and ethical

 Need to be mindful of loss of clinical equipoise –

evidence synthesis may suggest overwhelming evidence 

of benefit so trial deemed unethical 

 Trial sometimes impractical e.g. rare ADR outcome

 Ongoing work:

 Study to compare precision of effect estimates from 

combining observational biomarker studies of ADRs vs 

simulated RCT (in collaboration with GSK)

 Investigating patient/clinician’s perspective on level of 

evidence regarding biomarker-guided treatment 
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