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PROJECT PROPOSAL 

BACKGROUND TO THE PROJECT (up to 300 words) – please decide on either Project 1 or 2 when applying for this 
studentship 

Project 1 - Incorporating Patient-reported Outcomes (PROs) in Early Phase Dose-finding Cancer Trials 
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Drug related toxicities are commonly assessed in clinical drug trials using Common Terminology Criteria for Adverse 
Events (CTCAE), which relies on physician assessment of severity. However, this may not always follow patient 
experience. Prior research shows that clinician-graded CTCAE can miss up to half of study participants’ symptomatic 
adverse events in drug development trials (e.g., nausea or sensory neuropathy), leading to potential 
underestimations of harms (Basch et al., 2009).  The shortcomings of CTCAE are demonstrated by the fact that a 
significant proportion of drugs reaching post-licensing are ultimately dosed below the RP2D due to poor tolerability 
(Jardim et al., 2014).   

It is increasingly recognised that patient reported outcomes (PROs) can provide useful information about tolerability 
of investigational treatments. PROs are defined as ‘any report of the status of a patient’s health condition that 
comes directly from the patient, without interpretation of a patient’s response by a clinician or anyone else’.  This 
can include symptoms (eg. fatigue, pain), functional outcomes (eg. physical, emotional, social) or multi-dimensional 
constructs (eg. health-related quality of life). The incorporation of PROs in dose-finding trials can provide insights 
into patients’ perspectives, particularly frequent and persistent albeit moderate toxicities that in the medium to 
long term can significantly limit a drug’s tolerability. PROs in conjunction to CTCAE, can therefore provide different 
yet complementary data to inform comprehensive and accurate elucidation of drug tolerability to support better 
dosing regimens (Nipp and Temel, 2018).  

PROs have historically been used in clinical trials to assess symptoms or quality of life in pivotal (late phase) or 
postmarketing trials but their use is limited in early phase trials (Lai-Kwon et al 2020). Many questions exist (Basch 
& Yap 2021):   

• Should PROs be incorporated to influence dose escalation or de-escalation decisions and in determination 
of the recommended phase II dose for subsequent testing?  

• How should trial designs and analysis approaches be extended to incorporate PROs?  

• How often should PROs be collected?  

The Drug Development Unit at the Royal Marsden Hospital/Institute of Cancer Research treats over 300 patients a 
year, running a large portfolio of hypothesis-testing, dose-finding phase I trial of novel oncology drugs making it 
ideally placed to begin to answer these questions. 

 

Project 2 - Statistical Issues in Design and Analysis of Platform Trials in Cancer 

Here, the student will focus on improving design and analysis of adaptive platform trials in cancer. Traditionally, a 
trial will assess a new intervention treatment (often compared with the standard care) one at a time. However 
this is time-consuming and costly. Adaptive platform trials, on the other hand, allow for a more efficient strategy 
of evaluating several therapies for one (or more) diseases concurrently, and accept additions of new treatment 
arms or patient population during the trial [1]. Adaptive features could be implemented at the interim 
assessments, such as dropping of futile treatments, steering patients towards better performing treatments [2], 
or enriching a specific subgroup of patients who might benefit from the treatment better. Such designs 
indisputably can provide efficiency improvements, statistically or operationally or both. 

This work will be motivated by ongoing adaptive platform trials in cancer to assess several interesting 
methodological issues, such as the use of reliable short-term outcomes, decision criteria, response-adaptive 
randomisation, pooling of information across arms using Bayesian techniques and settings where there are no 
shared control group. There will be opportunities for the newly developed efficient methodologies to be applied 
to new and existing trials, as well as to influence the design and analysis of future such trials.    
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PROJECT AIMS (up to 5 bullet points) 

Project 1  
Depending on the qualifications of the candidate, the scope and aims of the PhD will be tailored accordingly and 
will consists of  the following:  

(1) Conduct a systematic review of how PROs have been incorporated in early phase dose-finding cancer 
trials  

(2) Demonstrate the feasibility and utility of collection of PROs in early phase dose-finding trials run by the 
Drug Development Unit (DDU) at ICR and Royal Marsden.  

(3) Develop recommendations for implementation of PRO analysis and reporting including use of visual tools 
to implement the enhanced methodology, working closely with multidisciplinary team comprising of 
clinicians, statisticians, trial management team and patients.  

(4) Develop novel designs that incorporate PROs and clinician-graded adverse events in dose-finding trials, 
with specific focus on new treatment paradigms of immunotherapy and targeted therapies. 

 
 

Project 2 
 
Aims:  

(1) Conduct a literature review of methodology used in adaptive platform trials in cancer 
(2) Based on ongoing or published platform trials, identify key areas where efficiency in the design and/or 

analysis could be improved 
(3) Develop efficient methodologies (such as pooling of information across arms, flexible decision criteria) 

tailored to the trial specific features.   
 

RESEARCH PROPOSAL (max. 1000 words) Please provide information on the approaches to be used and the 
expected outcomes. 

PROJECT 1 
This overarching aim of this project is to explore the incorporation of PROs in the design, conduct, analysis and 
reporting of dose-finding clinical trials.  
 

a) Conduct a systematic review of current practice on how PROs have been incorporated in early phase dose-
finding cancer trials and explore if there are differences in new treatment paradigms. 

b) Based on ongoing and new dose-finding trials run by the Drug Development Unit (DDU) at ICR and Royal 
Marsden, the student will explore patients’ acceptability of collecting patient-reported outcomes (PROs)  
and co-design a study to assess its feasibility, in collaboration with principal trial investigators, trials team 
and patient partners.  

c) Use a modified Delphi process to develop stakeholder-engaged (including patients/carers, trialists, PRO 
researchers and regulators) evidence-based consensus recommendation in PRO analysis and reporting in 
dose-finding trials.  

d) Explore approaches and develop recommendations to incorporate PROs and clinician-graded adverse 
events in the design, analysis and reporting of dose-finding trials, with specific focus on new treatment 
paradigms of immunotherapy and targeted therapies. Visual tools may be developed to implement the 
proposed methodologies. (For a candidate with a numerate degree, this may involve extending a novel 



  

  Page 4 of 6 

statistical model-based design, PRO-CRM (Lee et al 2020) to jointly model PROs and clinician-assessed 
adverse events, to account for late onset outcomes.)  

 
Expected Outputs:  
At least 3 peer reviewed publications are anticipated in both clinical and methodological journals. For each item (a)-
(d), a manuscript will be produced.  
 
PROJECT 2 

a) Review statistical designs and analysis approaches used in platform trials in cancer 
b) Based on ongoing/published platform trials, identify key areas where efficiency in the design and/or 

analysis could be improved 
c) Using real-world case studies of platform trials, develop and investigate efficient methodologies tailored to 

the trial specific needs. This could include the use of reliable short-term outcomes, decision criteria, 
response-adaptive randomisation, pooling of information across arms using Bayesian techniques and in 
settings where there are no shared control. Simulations will be used to assess the efficiency gain compared 
to conventional approaches.  

d) Open access software may be created to allow researchers to implement proposed methodologies for 
future trials.  

It is envisaged that the output from this work will provide new insights for the statistical and clinical community in 
the recommended methods for future design and analyses of platform trials. 
 
Expected Outputs:  
At least 3 peer reviewed publications are anticipated in both clinical and methodological journals. The first 
manuscript will describe the review and identify key gaps. The second and third will describe efficient 
methodologies that could be applied to two platform trials, and investigate the efficiency gain via simulations. A 
further software paper will be produced if applicable. 
 
LITERATURE REFERENCES (Please use the Harvard system of referencing and provide up to 10 key references) 

Project 1 
Basch, E et al 2009. Adverse Symptom Event Reporting by Patients vs Clinicians: Relationships With Clinical 
Outcomes. Jnci-Journal of the National Cancer Institute, 101, 1624-1632. 
Jardim et al 2014. Predictive value of phase I trials for safety in later trials and final approved dose: analysis of 61 
approved cancer drugs. Clin Cancer Res, 20, 281-8. 
Nipp et al  2018. Harnessing the Power of Patient-Reported Outcomes in Oncology. Clin Cancer Res, 24, 1777-1779 
Lai-Kwon, J. E., et al. "585P Trends in patient-reported outcome (PRO) use in early phase oncology trials." Annals 
of Oncology 31 (2020): S495. 
Basch, E., & Yap, C. (2021). Patient-Reported Outcomes for Tolerability Assessment in Phase I Cancer Clinical 
Trials. JNCI: Journal of the National Cancer Institute. 
Lee, S.M., X. Lu, and B. Cheng, Incorporating patient-reported outcomes in dose-finding clinical trials. Stat Med, 
2020. 39(3): p. 310-325. 
 
Project 2 
Renfro, L. A., and D. J. Sargent. "Statistical controversies in clinical research: basket trials, umbrella trials, and 
other master protocols: a review and examples." Annals of Oncology 28.1 (2016): 34-43. 
Yap, C., Lin, X., & Cheung, Y. K. K. (2015). Sequential Elimination in Multi-Arm Selection Trials. Modern Adaptive 
Randomized Clinical Trials: Statistical and Practical Aspects, 81, 411-426, edited by Sverdlov, A (ed) 
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Lee KM, Brown LC, Jaki T, Stallard N, Wason J. (2021) Statistical consideration when adding new arms to ongoing 
clinical trials: the potentials and the caveats. Trials. 22(1):1–10. doi: 10.1186/s13063-021-05150-7 

CANDIDATE PROFILE 

Note: the ICR’s standard minimum entry requirement is a relevant undergraduate Honours degree (First or 2:1) 

Pre-requisite qualifications of applicants: 
e.g. BSc or equivalent in specific subject area(s) 

Project 1   

Either  

(a) Candidate must already have been awarded a first-
class or second upper class honours degree in 
Mathematics or Statistics. A Master’s degree or 
equivalent in medical statistics or a related 
quantitative discipline, or experience of working in 
clinical trials would be highly desirable. The project 
will suit a candidate with strong statistical and 
computational skills. The candidate will be highly 
numerate with a keen interest in applied research 
methods, systematic reviews, clinical trials and 
holistic reporting of patient reported outcomes in 
cancer trials.  

OR  

(b) Candidate must already have obtained MBBS degrees 
or some other registrable primary qualification in 
Medicine, and be eligible for full registration or hold 
limited registration with the General Medical Council. 
Clinical or research experience relevant to the post 
would be desirable.  

Project 2 

Candidate must already have been awarded a first-class or 
second upper class honours degree in Mathematics or 
Statistics. A Master’s degree or equivalent in medical statistics 
or a related quantitative discipline, or experience of working 
in clinical trials would be desirable. The project will suit a 
candidate with strong statistical and computational skills. The 
candidate will be highly numerate with a keen interest in 
developing statistical methodology and implementing them in 
cancer clinical trials. 

Intended learning outcomes: 
Please provide a bullet point list (maximum of 
seven) of the knowledge and skills you expect the 

- Will work in a high-quality multi-disciplinary clinical trials 
environment and learn how to develop novel trial 
methods tailored to real-world trials and apply them in 
practice 
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student to have attained on completion of the 
project. 

- Understand the clinical setting of early phase cancer trials 
and practical challenges that are often encountered 

- Gain both theoretical and applied skills critical in the 
development of an applied trial methodologist.  

- Will learn to work collaboratively in a highly 
interdisciplinary environment, and will benefit further 
from interaction with external leading experts in the 
field.  

- Ability to explain complex concepts to multidisciplinary 
stakeholders, including clinicians, trialists, statisticians 
and patients.  

- Ability to work with patient advocates to enable co-
production of recommendations for incorporation of 
PROs (Project 1) 

- Ability to implement complex statistical analyses in 
software such as R and STATA   (for a candidate with a 
quantitative degree) 

ADVERTISING DETAILS 

Project suitable for a student with a background 
in: 
(Please tick all categories that apply – your 
project will be advertised under all selected 
categories) 

 Biological Sciences 
 Physics or Engineering 
 Chemistry 
 Maths, Statistics or Epidemiology 
 Computer Science 
 Medicine 

Keywords: 
Please provide 4-6 words/short phrases that 
potential students may type into search engines 
(e.g. Google) to search for PhDs similar to yours – 
e.g. ‘cancer predisposition genes’, ‘physics PhD 
London’ etc. 
 

1. Platform Trials  

2. Early Phase Dose-finding Cancer Trials 

3. Quality of life 

4. Patient reported outcomes  

5. Trial Methodology  

6. Medical Statistics 
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