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T he development, evaluation, approval 
and post-marketing monitoring of new 
medicines are controlled by specific 

legislation, thus ensuring that they are both safe 
and effective. The trial results, which focus on 
objective clinical outcomes, are assessed by the 
appropriate regulatory bodies who then make a 
recommendation for their approval for routine 
clinical use. However, there is a growing awareness 
that it is important for patients to be at the heart 
of all stages of therapy development [1]. Their 
input is critical if we are to develop effective 
medicines which address the disease from a 
patient’s perspective. In particular, their views 
on the assessment of treatment outcomes and 
the benefit/risk ratio are key in the development 
of new therapies [2]. It is not uncommon for 
patients to be willing to take a greater risk with 
a new therapy if there is a greater possibility of 
a favourable outcome. This can contrast with 
clinical and regulatory bodies who are more likely 
to have a risk averse strategy. 

There are many levels at which patients can 
become involved in clinical research. Initially, the 
key research questions for individual diseases 
need to be identified. This is usually achieved 
by carrying out a priority setting exercise 
which brings together patients and healthcare 
professionals to discuss what they consider to 
be the current gaps in clinical research and to 
identify the top 10 unanswered questions. One 
of these exercises took place for neuro-oncology 
in 2015, facilitated by the James Lind Alliance 
[3] with support from charities, including Brain 
Tumour Research [4], in collaboration with other 
key stakeholder groups. Work is now in progress 
to identify ways in which these research priorities 
can be addressed.

Patients must play a central role in the design 
of all clinical studies as they will be the ultimate 
consumers who will benefit from new therapies. 
This is somewhat analogous to a market testing 
exercise for any new product. Within the UK, 
this is facilitated by INVOLVE which is the 
NIHR-funded body which supports active public 
involvement in research within the NHS, public 
health and social care settings. Its role is to 
bring together public and patient expertise, 

insight and experience into research [5]. This 
input forms an essential part of the process 
by which research is identified, prioritised, 
designed, conducted and disseminated. Specific 
guidelines have been developed to identify the 
levels and stages of patient involvement in all 
aspects of clinical trials. This should not be seen 
as a token process – a box to be ticked – but it 
should empower patients to provide information 
about the important outcomes that should be 
considered when a trial is being designed. It 
also serves to make the patient aware of the 
pathways involved in the development of clinical 
trials. This exchange of information will result 
in the development of a strong partnership in 
which both parties - patients and healthcare 
professionals - work closely together to 
implement new and effective therapies.

The development of a clinical trial requires 
a clear understanding of the overall objectives 
and how success can be measured. It should 
incorporate the perspectives of both the patient 
and the clinician. From a clinical perspective, 
the success of a neuro-oncology trial will 
usually be associated with an improvement of 
clinical symptoms although the therapy may 
have an additional impact on the tumour itself 
(e.g. decreased tumour size). The trial design 
should also include “patient reported outcomes” 
(PROMs), in combination with an assessment of 
quality of life, as a key measure of treatment 
success [6]. These are impacted upon by disease-
associated adverse health or lifestyle effects and 
an improvement in these parameters is viewed by 
patients as being important in the development 
of effective treatments. Their inclusion in the 
overall trial assessment procedure ensures that 
a decision to approve the use of a specific 
treatment is decided upon by a partnership which 
is focused upon the best clinical outcome for 
the patient. Patient reported outcomes now form 
a mandatory part of any new drug marketing 
authorisation application.

Patients are involved in all stages of the 
regulatory process. The Patient and Consumers 
Working Party of the European Medicines Agency 
(EMA) supports the publication of expert advice 
on the interface between the public and the 
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the initial diagnosis with a brain tumour and the 
subsequent surgery can be relatively short”
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agency including raising the awareness 
of the particular elements of the 
regulatory process and at which stages 
the patients and consumers can become 
involved [7]. People representing specific 
patient groups are invited to participate 
in the assessment of individual drug 
applications. This provides an opportunity 
for patients to highlight the key outcome 
measures which are important for them 
and how they would consider a drug to 
be clinically effective. This contributes 
towards the calculation of the overall 
benefit/risk ratio upon which the decision 
to make the therapy available for clinical 
use will be determined [8]. 

Once drugs are made available for 
routine clinical use, patients play an 
additional role in reporting adverse 
effects. This will inform the future 
prescription of the drug, including the 
potential revision of patient safety 
information. It will also help in the 
identification of patients for whom this 
therapy may not be suitable or if there 
are any adverse interactions with other 
therapies. In rare cases, the adverse 
effects may be sufficiently severe for the 
drug to be withdrawn from the market. 
The self-reporting can be done directly 
by the patient using the online “yellow 
card” scheme whereby adverse effects 
of medicines or devices are reported to 
the Medicines & Healthcare Products 
Regulatory Agency (MHRA) within the UK 
[9]. 

The use of patient clinical data has 
generated a lot of debate within the UK 
with the care.data programme attracting 
particular attention. This has underlined 
the need for the establishment of 
appropriate governance procedures 
when patient clinical data is being used 
for research purposes. Initiatives such 
as the Alltrials campaign has raised the 
awareness of the benefit of clinical 
data analysis among the public [10]. 
Unfortunately, not all of the stakeholders 
have been fully compliant and it has been 
a particular challenge in some cases to 
obtain clinical data from members of 
the pharmaceutical industry which could 
significantly improve our understanding of 
disease progression and the implications 
of specific therapies.

The development of initiatives such 
as the 100,000 genome project will 
greatly increase our understanding of 
the genetic basis of many diseases. To 
date, the identification of more common 
genetic mutations, including those of 

IDH-1 and of epigenetic regulators such 
as methylation of MGMT in patients 
with glioblastoma, has provided a much 
greater understanding of the tumours 
and the potential identification of drug 
targets. This genetic information, in 
addition to standard demographic data 
(age, gender, race, etc.) and the monitoring 
of treatment responses, can also enable 
the identification of patient subgroups 
who will respond differently to specific 
therapies. Genetic analysis now forms an 
integral part of the WHO classification of 
brain tumours [11]. A combination of this 
information can ultimately be used for the 
development of a personalised medicine 
treatment strategy.

A variety of tools, such as mobile 
phone apps and internet sites, are being 
developed to allow patients to provide 
health-related information in real time. 
This can be used by clinics, for example, 
to monitor patient reactions to new 
therapies. However, it is important for 
the patient to understand how this data 
will be used. This could include the real 
time provision of direct feedback from 
healthcare professionals to the patient 
in response to health-related changes. 
There is also an increasing use of real-time 
data in the research arena where it could 
provide a component within an individual 
clinical study. The combination of patient-
derived data with clinical assessment 
measures will significantly increase our 
understanding of diseases and therapies. 
This can also form part of a longer term 
prospective patient or disease registry 
which will help in the identification of 
potential risk or causative factors that 
may underlie diseases and factors which 
may modify disease progression [12]. 

A key element underpinning the 
development of any new therapies 
is an in depth understanding of the 
disease. For brain tumours, this requires 
a detailed examination of the pathology, 
biochemistry and genetic profile of 
the tumour following surgery [13]. This 
contributes towards an accurate diagnosis 
and therefore informs the subsequent 
therapy options. However, additional 
consent may be required for the use of 
tumour samples for research, such as the 
generation of immortalised cell lines. 
This is obviously a very sensitive topic 
especially considering that, in some cases, 
the time between the initial diagnosis 
with a brain tumour and the subsequent 
surgery can be relatively short. Therefore, 
it is important to explain to the patient 

the importance of the use of tumour 
samples for research and the assistance 
of a research nurse is pivotal in this. The 
information obtained from the tumour 
tissue will also be important for the 
development of a platform combining 
multiple forms of data including 
pathology, genetics, clinical characteristics 
and patient health status. A combined 
analysis of this data will help in the 
development of new and more effective 
therapies that will have a real impact on 
the lives of people with brain tumours.
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