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According to the largest analysis of almost 7,500 clinical and 
regulatory phase transitions, the likelihood of an oncology drug 
progressing from Phase I clinical testing is 5%, the lowest of the 
14 major disease areas analysed. Of the oncology drugs that do 
progress, twice as many are for haematological malignancies than 
for solid tumours.1

Despite this, drugs with cancer indications are approved at a faster 
rate than for any other major disease.  A 2018 review of the 58 
new cancer drugs approved by the FDA between 2012 and 2017 
found that 95% of them qualified for an expedited development 
or approval pathway, including 79% for priority review, 45% for 
accelerated approval, 48% for fast-track approval, and 43% for 
breakthrough therapy status.2

While these new regulatory paradigms offer the potential to 
significantly reduce drug development time, this is only possible 
if a clear, highly effective, and regulatory acceptable strategic 
development programme is in place.

So, what are the challenges in Oncology Drug Development? The 
traditional regulatory development route for oncology drugs, where 
discreet testing phases culminate in a large, randomised superiority 
trial, has evolved into multiple development pathways. Advances in 
cancer biology understanding and molecular diagnostic technologies 
have led to ever-smaller patient subgroups being identified 
for molecularly targeted therapy. Many of these have shown 
unprecedented responses in early phase trials, leading regulators to 
approve them without the need for large scale studies.

FDA regulations enable the rapid review and accelerated approval 
of certain drugs in the absence of survival data. These regulatory 
approvals, and those based on large-cohort trials with surrogate or 
intermediate clinical end points or on non-inferiority trials, as well as 
new tumour-agnostic indications, set important precedents in the field.

There are high levels of uncertainty in the transition from pre-
clinical evaluations to human studies. A thorough understanding 
of the pre-clinical programme requirements for new therapeutic 
treatments and approaches in oncology is a must. The aim of the pre-
clinical programme should be to support the decision for entering the 
clinical phase by providing a robust data package. This would include 
tests in various experimental settings that allow for an adequate 
initial benefit versus risk assessment.

With respect to safety, it should be realised that toxicology study 
requirements for oncology products may differ considerably from 
other pharmaceuticals; they need to focus on schedule dependency 
where substantial savings could be obtained with the correct and 
optimal study design.

Optimising Early Clinical Development 
Strategies in Oncology

Broad experience in the design and implementation of 
translational science programmes is a great help with the above. 
Including due diligence for late stage pre-clinical and early clinical 
opportunities, assessment of pre-clinical results, and innovative trial 
design, to maximise the chance of success.

There is a high failure rate after entering Phase III and missing 
regulatory requirements. Only one third of drugs completing Phase 
II development go on to Phase III trials, of these, many more will fail 
to reach approval.

The challenges of drug development in oncology include 
complexity of the disease and underlying physiological processes, 
biomarker development and patient stratification, clinical 
methodology, defining dose and dosing schedules, selection of 
endpoint(s), and balancing regulatory and clinical requirements. 
Key to successful development is a flexible approach which allows 
integration of advances in the understanding of the specific type of 
cancer, evolving data of the investigational product and changes in 
regulatory environment.

Early clinical development ideally should involve partnering with 
oncology experts who have experience with integrated development 
planning and systematic approaches. This will maximise the 
efficiency of the development process, data quality and regulatory 
acceptability. Furthermore, the use of targeted therapies and patient 
subpopulations will support the objective. With more targeted 
treatments, both agencies and payers are increasingly demanding 
efficient patient selection and outcomes data in order to obtain 
regulatory approval and rapid reimbursement decisions.

Biomarkers are an important tool in the development of targeted 
therapies. The identification of predictive biomarkers helps to select 
patients who might benefit from the treatment or those who will not 
respond. It is essential to validate the biomarker thoroughly when 
developing as a companion diagnostic. Validated biomarkers can 
help to refine the development programme and the target product 
profile.  Targeted therapies can provide added value to a specific 
subset of patients.

Case Study – Design for innovation and success
A UK Biotech needed assistance in the design of their First in Human 
(FiH) study for their lead project, a small molecule inhibitor of p300/
CBP. This required a multi-disciplinary panel of medical, scientific, 
and technical experts to ensure the Biotech received industry-leading 
input into the development of an innovative clinical plan to support 
the development of their lead oncology asset.

They were provided with all the tools to make informed decisions 
about the next steps for their vital oncology asset. A comprehensive 
FiH clinical plan was produced which involved the creation of a Study 
Design Concept document. 
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This included: 
• endpoints
• patient population/numbers
• outcome variables and statistical considerations
• go/no-go triggers for starting additional modules
• Phase II study options
• including combination strategies and additional patient 

segments
• high level time and study budget estimates
• competitor landscape reports for mode of action
• tumour types of interest

The result gives this biotech the best possible chance to be one of 
the 5% who make it past Phase I. Having chosen to partner with an 
experienced oncology provider to gather all the information this plan 
enabled the small molecule inhibitor developers to confidently enter 
discussions with their key stakeholders and investors. 

Now there is an additional factor, COVID-19. When the pandemic 
began over 2003 interventional oncology studies were suspended in 
the first 3 months. Halting drug development across all therapy areas 
in an unprecedented manner. Oncology seemed to be heavily affected 
by site closures leaving an alarming number of patients and in limbo 
and missing treatments. A year on COVID-19 has transformed the 
clinical trials landscape with contingency plans becoming standard 
procedure and we have seen many new innovations and approaches 
to ensure vital research can continue. Remote options such as 
telemedicine or wearable technology, have become the norm where 
the study protocol will allow. What does seem a certainty is that 
investigators, sites, and other clinical providers will have to continue 
to be flexible to ensure the best possible outcomes for patients and 
medicines. 
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In conclusion, oncology trials are incredibly challenging with a 
relatively low number of studies progressing. However, it appears 
the success of each molecule is partly determined before the study 
begins in the planning and design stage. The clinical trial landscape is 
continuing to shift at an unprecedented speed, embracing this change 
is likely to prove key in delivering new medicines.
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