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Working on clinical trials requires very high qualified
staff and some of the most important resources when
working in clinical research are sub-investigators. Sub-
investigators are qualified consultants who have relevant
experience not only in the disease area but also in
clinical research. The role of the sub-investigators is to
support the Principal Investigator in identifying eligible
patients and perform medical assessments and medical
decisions for their treatment. Selecting the right sub-
investigators can guarantee the success of the study.

What are the challenges in identifying sub-investigators?
* Workload — Majority of the experienced in clinical

research physicians work on clinical trials
already. They may be too busy to handle new

studies.
e Friends — Although selecting colleagues who are your
friends may sound like the best option

sometimes they may not have the research
experience to work on clinical trials or may not
be interested in research in general.

* Different treatment opinions — Some consultants may
have specific opinion on treatment and may not
be enthusiastic with the study medication or
device. If your sub-investigators do not feel
comfortable with the new treatment this could
seriously jeopardise recruitment efforts.

e Establishing new contacts — Involving different
hospitals or GPs could be challenging if there is
no established relationship with them already
and yet they may turn into a valuable partners.
However, working with new team members
always require extra supervision until the work
relationship is settled.

e Temporary staff as sub-investigators — Although it
looks tempting to include registrars as sub-
investigators and they can indeed be very
helpful, you need to consider the amount of
time they will spend at the site. If they are on 6
month rotation they may not be the best choice.

How to select sub-
Investigators in
clinical trials

In order to evaluate if someone is suitable for sub-
investigator it is important to have honest discussion
with them and understand what motivates them. You
need to set realistic expectations from the beginning and
make sure your team of sub-investigators receives
appreciation and respect for their work.

According to Spilker (1991) there are 11 motivators (1):

e Enhance one’s career — This is especially applicable
for academic research. The disadvantage of this
type of motivation is that if the study is not
successful this could demotivate the physician.

* Participate in scientifically exciting research

e Obtain medical benefits for one’s patients

e Obtain new medical or scientific equipment provided
by sponsor to enable trial

e Obtain new staff to help with clinical trials

e Obtain money that may be used for personal interest —
this is applicable for countries where
investigators are paid directly

e Obtain money that may be used to conduct
unsponsored trials of personal and professional
interest

e Publish scientifically and medically important journal
articles — This may not always be an option
with commercial studies

e Develop a long-term relationship with you and your
treatment team

* Repay a favour — This could be very limited as
opportunity for future work together

e Be part of a team — This could be applicable for GPs
and solo practices

Whatever the motivation of the sub-investigator is it is
important to set clear expectations at the beginning and
be open about the workload involved. Least but not last
the Principal Investigator is responsible for overseeing
the study at the site so you will need a plan to monitor
the clinical trial.

Source
A Manager’s Guide to the Design and Conduct of
Clinical Trials



What are the criteria
for enrolling people

with intellectual

disabilities 1in clinical

research

It is generally accepted that people with intellectual
disabilities are not considered in clinical research if the
type of the disease could be studied with people without
disabilities. The reasons are different: to protect that
vulnerable population but also the ethical principles in
clinical trials which require patients to be aware of the
research and give informed consent.

However, this has its disadvantages because it limits the
research and treatment options in diseases which are
specific for people with intellectual disabilities.

In order to improve participation in clinical trials some

countries have created requirements for research

involving people with disabilities. The criteria in US,

Canada, Australia, UK and EU include the following:

* Recommendations for IRBs:

e All IRBs considering proposals that involve people
with disabilities should have at least 2 members
who are familiar with this patient population
and at least one of them should be member of
the  population, family = member  or
representative of this population.

e Creation of a specific standing panel (SSP): to review
individual protocols that cannot be approved by
individual IRBs and to set guidelines that would
permit local IRBs to approve protocols that
cannot otherwise be approved.

* Recommendations regarding research design:

* Appropriate subject selection: An IRB should not
approve clinical studies targeting persons with
mental disorders if such research can be done
with other subjects.

e Thorough justification of research design and
description of procedures to minimize risks to
IRBs

e Thorough evaluation of risks and benefits to the
recruited patients.

* Recommendations regarding informed consent:

e No person who has the capacity for consent can be
enrolled without informed consent

e For research protocols that present greater than
minimal risk, an IRB should require that an
independent qualified professional assess the
subject’s capacity to consent.

A person who has been determined to lack capacity to
consent must be notified about that determination before
permission is sought from his legally authorized
representative.

* Recommendations regarding categories of research:

* Different recommendations are in place for clinical
research involving minimal risk, greater than
minimal risk with direct benefit to the subjects
and greater than minimal risk that don’t offer
the prospect of direct benefit to subjects with
the latest category often requiring approval by a
SSP.

* Recommendations
making

* Prospective authorization can be given while a patient
still maintains capacity to make decisions

° A legal authorized representative needs to provide
consent for patients who lack the capacity to
consent by themselves

* Special recommendations are in place regarding
educational materials and the public of ethical
issues related to the involvement of such
persons as research subjects, and increased
funding will be required to ensure compliance
with these recommendations.

regarding surrogate decision

One of the main challenges in research with patients
with intellectual disabilities is that it is difficult to
standardize the outcome. Treatment responses could
vary significantly between individual patients, groups
and types of diseases.

Regardless of all challenges people with intellectual
disability should be included in research where
appropriate and possible because it could have very
beneficial therapeutic effect.

Source
Health Care for People
Developmental Disabilities

with Intellectual and



350 Million People Globally
are fighting

Rare Diseases

Clinical trials 1n rare diseases have
their rare problems

Before we can start discussing the issues with conducting clinical trials in rare diseases we can clarify what type of

conditions will classify as rare diseases. Often rare diseases include genetically determined diseases which affect

small part of the population. And although we say “small part of the population” it actually includes millions of

people around the world. It is important to mention that some of these rare diseases do not have any treatment options

at all and physicians have to adapt current standard of care practices.

In the recent years rare diseases have gained popularity in clinical research as part of the personalized care approach

and now there are more efforts in finding treatment for some of them.

What are the challenges in setting up rare disease clinical trials?

* Finding the right hospital and the right physician — There are limited hospitals and consultants who are qualified to
conduct clinical trials in rare diseases.

* Finding the right patients — Another challenge is to reach out and find patients with a specific rare condition who
would be interested to participate in research.

* Setting the right timelines and expectations — Making sure the study will recruit the required amount of patients in
a specific timeline could be a significant challenge.

But challenges exist not only for Sponsors but also for hospitals participating in clinical research.

What are the challenges for hospitals with rare disease clinical trials?

* Majority of the hospitals may not be able to run such studies due to lack of experience, patient population or
qualified consultants.

* Financial loss — Setting up study and allocating resources for clinical trials is the same, however expected low
recruitment rates (1-2 patients) may not justify the efforts from financial point of view.

* Resource issues — The low recruitment rates will require even more resources to identify patients. This may
jeopardize the efforts of the clinical trials team to set up other studies.

* Loose study timelines — This is another significant issue for hospitals. Not knowing the exact close time for the
clinical trials make it difficult to plan other studies and commit recourses elsewhere.

* Limited access — Having 1 or 2 potential patients for a study may not be very attractive to hospitals which would
prefer more patients to have access to new treatment.

There are new obstacles with increased popularity of rare diseases and they will need to be addressed by the research

community in a way that it will be favourable for both, Sponsors and research teams. Although all challenges with

this type of clinical trials their popularity is surely a good news for patients and will bring new treatment options.



Clinical trials
and restricted
medications

During my recent work I came across 2 cases of usage of restricted medications in patients participating in clinical
trials. In both cases restricted medications were prescribed by GP or physician at local hospital without realising that
patients should not take these medications. Just to put your mind at rest both patients are well, but what happened is
something that everyone in clinical research should be concerned about.

But let’s start with what is restricted medication and why such medications exist?

All medications are metabolised in specific parts in the human body (in most cases liver is involved) and sometimes
some medications can influence (increase or decrease) the plasma concentration of other medications. This could be
potential safety issue for the patient as they could be exposed to overdose or lower than the required therapeutic dose.
So it is understandable that such medications would be considered “restricted”. This is, of course, the simplest
explanation.

Why restricted medications are very important in clinical trials?

As we know clinical trials drugs are newly developed compounds and there are lots of unknown about them. While
they are in clinical trials it is important that patients do not take “restricted medications”, which could affect the
plasma concentration of the study medication because this could be significant safety issue.

Then how these 2 cases happened and patients were prescribed restricted medications?

The discussion below is relevant to UK and I have to admit I am not familiar how health care systems around the
world operate. In a perfect world all health care providers will have access to patients’ electronic medical records and
they will be able to obtain the most up to date information. Unfortunately the world is not so perfect and each health
care provider in UK has their own EMR or paper records that other providers do not have access to. This means that,
more or less, we rely on patients to provide adequate information to different health care providers. However this is
not a solution to the problem because patients cannot be expected to be able to explain what medications they should
not take.

How to avoid “restricted medications” to be prescribed to patients on clinical trials from third parties?

The only possible option that the research team has is to ask their patients to contact them if they have medications
prescribed by GP or local hospital so that they can advise them if they can take them. Although this again puts the
focus on patients communicating to different providers this is still less complicated solution to the problem.

What is the big safety issue?

While patients participating in clinical trials are monitored closely and although such cases are not unusual research
teams are able to react adequately to guarantee patients’ safety. The question is who is monitoring all these licensed
medications on the market that have restricted medications too?




Why drug discovery in oncology is a challenge?

We often hear on the news that a new promising oncology treatment is developed but later on that it was not
successful. What are the challenges in drug development in oncology therapeutic area? Why some drugs fail and how
the optimal dose is determined?

Drug development process and oncology

As we know after preclinical studies and approval for new compounds to be used in humans the drug development
process start with phase 1 studies. Usually in phase 1 studies participate healthy volunteers, however in oncology
studies usually these are cancer patients in late stage who have consented to participate. These early clinical trials are
focused on toxicity and establishing the optimal therapeutic dose. In later phases (2 and 3) the focus is on efficacy.
The main reasons early phase clinical trials to fail is unaccepted toxicity of the studied compound, while in later
phases — the reason for failure is lack of efficacy. One of the biggest concerns in drug development is to find the right
balance between safety and efficacy.

How do we determine efficacy in new therapeutic?

There are 2 main approaches: a) Efficacy could be evaluated based on modulation of the drug’s intended target
(usually when the mechanism of action is unknown); and b) Efficacy could be determine based on achievement of
therapeutic effect (for example, lower blood pressure). During the preclinical studies is established the dose at which
undesired or unacceptable toxic effects are observed. So the drug therapeutic margin is the ratio of the effective blood
plasma concentrations of the drug concentrations associated with the highest nontoxic dose. Ideally this therapeutic
margin should be as large as possible and consistent across species — this predicts that the drug could be administrated
in clinic at maximum therapeutic benefit with minimal risk.

In the case of oncology drugs maximum therapeutic benefit is not possible to be achieved because of toxicity. One of
the biggest challenges in this case to provide patients with dose that will have maximum therapeutic benefit and at the
same time limit the unacceptable and sometimes life-threatening toxicity.

What are the disease specific challenges in drug development?

Cancer cells have lost normal growth control and often have the ability to escape and populate other locations in the
body (metastasis). Tumours are frequently heterogeneous and very unstable genetically, which allow them to mutate
and this could cause drug resistance. Therefor it is almost impossible to create single specific molecular target that
will be effective for different range of cancer cells. Because cancer cells are variation of the normal cells molecular
targets are not specific to the cancer cell and that increases the risk of undesired side effects. This means that very
effective therapies have very high potential for significant toxicity.

Many anticancer drugs that are used today are cytotoxic agents. Because they are not selective to cancer cells only
often they can attack other organs and systems which are involved in proliferation like bone marrow and
gastrointestinal tract. This is why classic anticancer drugs are considered with unknown mechanism of action, high
toxicity and very narrow therapeutic margin.

Developing novel anticancer therapies is a complex process which explains why there are not many options on the
market. The nature of the disease and efficacy — toxicity relations are significant concerns in oncology drug
development.

Source
Pharmacokinetic and Toxicology Issues in Cancer Drug Discovery and Development
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Precision Medicine — opportunities and
limitations 1n oncology

Precision Medicine is getting very popular in terms of the future of medicine and managing the rising costs of
treatment. Maybe one of the most expensive therapeutic areas at the moment is cancer treatment.

What is precision medicine in the context of anticancer therapies?

Precision medicine will give opportunity cancer cells to be attacked based on patient’s specific genetic footprint and
also ability to predict the future clinical course. Genomic differences between cancers of the same histological type
can vary to the point that there are no two tumour with identical genetic profile. This could be used to predict how the
cancer will behave in the future — if it will not spread and therefor does not need any treatment or if it will spread
which organs and systems could potentially affect.

What are the current trends in oncology drug development?

More and more novel anticancer therapeutics are designed to interact with targets which have specific genetic profile.
The development of gene sequencing technologies allows more patients to have a level of genetic profile that will
allow selecting specific anticancer therapy. Good example here would be HER?2 positive breast cancer therapy which
gave a new and better treatment opportunity for patients with HER?2 positive breast cancer.

Drug resistance as a limitation

The very nature of cancer allows tumours to be highly adaptable and often they can become resistant to new
therapies. Sometimes single gene mutation can trigger resistance to a whole new class of anticancer therapeutics. In
such cases optimal treatment cannot be predicted before the mutation occurs. For example, resistance to anti-EGFR
treatment could lead to failure of targeted drugs, hormones and chemotherapy. This is another example of the high
flexibility and adaptability of the cancer cells.

Small cancers which do not have that level of instability can be classified genetically and targeted successfully. This
will give some treatment predictability.

How population size affects the tumour mutations? With increase of patients population the chances for mutations
increases too and also the chance for developing resistance.

Another interesting effect is that tumours with high mutation rates could be in disadvantage and better target for
precision medicine than tumours with moderate mutation rate. Therefor the predictability will be better in small
tumours with moderate mutation rates than in larger tumours with high mutation rate that are unstable.

Analysis of the genetic stability of different organs and systems could allow better predictability where the metastasis
may occur. Often metastases are not triggered by primary tumour cell but by small subclones.

In conclusion resistance is easier to predict than tumour progression and reoccurrence. While precision medicine has
its future there are still many limitations based on lack of information and the complexity of cancer as a disease area.

Source
Cancer Evolution and the Limits of Predictability in Precision Cancer Medicine



Immunotherapy
and oncology:
challenges of
early
development

While the classic chemotherapy agents are cytotoxics, which do not have specific target, the new approach in
oncology drug development is focused on immunotherapy, where the new compounds target specific molecular
targets.

But what are the challenges in immuno-oncology drug development?

e Unlike classic cytotoxics immunotherapy requires specific patient population, which is selected based on strong
biological rational and predictive biomarkers. However, the data that is available currently regarding
biomarkers is very limited.

e Different tumour types respond in a different way to immunotherapy. Tumour heterogeneity is another challenge.

e Because these new immunotherapy agents have new mechanisms of action it is critical to select carefully the
endpoints. Failure to do so may give false inefficacy results in early stage.

e Standard radiology assessments of tumour response (such as widely used RECIST criteria) may not be the best to
evaluate these new agents. This led to the development of new assessments: Choi criteria, mRECIST and
PERCIST. Proper evaluation of the tumour response is important not only to avoid exposing patients on
unnecessary toxicity if the treatment is not efficient in them but also continue treatment for patients who
benefit from the treatment and have had pseudo-progression.

e New toxicity profiles — there are new toxicity associated with the immunotherapy, which are still unknown — for
example, sepsis, autoimmune reactions, etc. Often such toxicities were not detected in preclinical research.

e Optimal dose could be different in immunotherapy — the new agents have different mechanisms of action and
lower doses could trigger the required response. The classic concept of dose was to be administrated the
highest possible dose, which does not trigger unacceptable toxicity.

The new challenges that the immuno-oncology establish require new designs of the clinical trials, which will take
into consideration the complexity of the new treatment agents and the therapeutic area.

Source
Immuno-Oncology: The Third Paradigm in Early Drug Development

O



2017
Good Clinical Practice (GCP)

GCP 2017: What has changed in
European GCP guideline

This is a short presentation overview of the European GCP changes
which come into effect in 2017. The slides highlight the changes and how
they affect the sites.

DOWNLOAD HERE: https://solutionsop.co.uk/gcp-2017-
what-has-changed-in-european-gcp-guideline/




Current expectations are that by 2030 the annual new
cancer cases will reach 22.2 million people. There is an
urgent need of new more efficient therapies to tackle
raising cancer cases. Oncology clinical trials are part of
the process to get new anti-cancer therapeutics on the
market; however participation in clinical trials is low.
According to the data for patients with colorectal, breast,
lung and prostate cancer only 5% of the adults
participate in clinical trials (less than 1 in 20 patients).
While reasons for not willing to take part in research can
vary data shows that up to 40% of the patients do not
understand the inform consent information. [1]

Everyone involved in oncology clinical research is aware
that inform consent could be a lengthy document with
overwhelmingly many details, legal and regulatory
language which is mandatory to be included, and
extensive list of adverse events that put off patients.

International group of oncologists (Aide et Recherche en
Cance’rologie Digestive (ARCAD)) has decided to
tackle the issue by suggesting a new format for the
inform consent form, which they consider will provide
more clear information and expectations to patients.

What do they propose?

e Separate inform consent into parts with leading part
consistent of 1200-1800 words (3-5 pages),
which includes: study title, reason for
conducting research, brief description of the
treatment and possible alternatives, frequency
of the visits and examinations which are not
standard of care, potential risks and benefits of
the participation, clinically significant adverse
reactions.

e Supplementary part, which is 2000-3000 words (5-7
pages) that will include more details on adverse
events, regulatory and legal requirements and
other information.

Simplifying
oncology
informed consent
in clinical trials

e Less information on risks — the authors suggest that as
the treatment is new patients should be
provided only with risks which are identified so
far for the specific anti-cancer compound and
avoid speculations.

* Less adverse events — the authors explain that while
there is no guidance regarding adverse events
from FDA, EMA has recommendations and that
only relevant adverse events and their
frequency are included in the leading part.
Additional adverse events could be listed in the
supplementary part.

* Life expectancy to be included — the authors believe,
that although many oncologist may be reluctant
to discuss life expectancy, that information
needs to be included in the inform consent.
They argue that this is important part that will
help patients make the right decision.
According to them some patients may decide
against participating in a clinical trial if there is
no relevant for them change in life expectancy.

Starting the discussion about the inform consent issues
and providing recommendations is a major step in the
right direction. The international medical and research
community needs to adopt a new approach to empower
patients to participate in clinical research. Although the
consent form is just one part of a major challenge, it is
an important part that needs to be addressed.

Source

1. A step towards the harmonization of clinical trials
inform consent forms

2. A need to simplify informed consent documents in

cancer clinical trials. A position paper of the ARCAD
Group
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CRISPR — Cas9: glimpse into the future of gene
editing and oncology therapy

Gene editing techniques are exciting for scientist and
oncologists who hope that they will give a new approach
in treating cancer and even opportunity to eradicate it all.
The idea of gene editing has been around for some time,
however so far there was no technique that is relatively
safe, practical and cost-effective. The discovery and
development of CRISPR — Cas9 is a major step forward in
this area.

What is CRISPR — Cas9 (Clustered Regularly Interspaced
Short Palindromic Repeat — associated protein 9)?

This is a new technique that uses single guided RNA and
Cas9 endonuclease, which could target specific parts of
DNA and initiate DNA repair. Of course, this is a very
broad explanation of a complex mechanism, which
requires significant knowledge in genetics.

Why everyone is excited about CRISPR — Cas9?

This new technique has some advantages over other

similar methods.

* This method works on level single guided RNA and
RNA-DNA interaction — in the prospect of
oncology application this allows known
oncogenes to be targeted and “switched off”, it
also could be used to repair DNA and oncogenes
to be removed. It provides opportunity to target
cancer cells and “repair” them.

* Single guided RNA is a short fragment of RNA which
makes it easy to synthesis and clone.

* The data so far shows low cytotoxicity.

* The short fragments of RNA allow very specific and
efficient targeting.

* Synthesis of short RNA fragments is cost-effective.

The manipulation is easy and rapid, which makes it more

practical in comparison to other techniques.

What are the possible applications in oncology?
CRISPR - Cas9 gives new hopes to oncologists to
provide them with new tool that could help them tackle
challenges.

* One of the main reasons for chemotherapy failure is
that patients develop resistance to the
therapeutics. Gene editing could be used to
repair such mutations which cause resistance
to chemotherapy.

* Gene editing could be a way to block known
oncogenes or to remove them. It also could
allow repair of cancer calls on DNA level.

e It could be used to supress tumour cells growth and
spread.

e Many cancers are caused by infection with
oncogenic virus and this technique could be
used to inactivate these viruses. Example for
such type of viruses is Human Papilloma
Virus and its role in cervical cancer; Epstein —
Barr virus and nasopharyngeal carcinoma; and
Hepatitis B and C and liver cancer.

e This method could be used to improve radiotherapy
insensitivity which is observed in some
tumours. This could be achieved by repairing
these genes that cause the insensitivity.

e CRISPR - Cas9 could be used to target specific
tissues which could be major breakthrough in
treating rare oncology diseases affecting soft
tissues.

What are the challenges?

e There are still many knowns regarding the long-term
application of this method.

* Some new reports show that this technique could
generate additional undesired mutations.

CRISPR — Cas9 provides new opportunities but also

challenges. The success of this technique could change

the future of cancer treatment.

Source
CRISPR - Cas9 therapeutics in cancer: promising
strategies and present challenges
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Clinical research and
brain metastases: the
unique challenges

According to estimates in US approximately 6 — 14% of newly diagnosed patients will develop brain metastases.
Almost 45% of patients with lung cancer will develop brain metastases, based on statistical data. Unfortunately there
is a poor prognosis for patients with brain metastases. Often by the time they are identified they are no operable and
the treatment options are quite limited.

What are the challenges in research?

e Brain metastases are usually secondary tumour site and so far the research is focused on preventing and treating
primary tumours.

e The unique nature of the brain and its interactions with cancer cells make it difficult to study with in vitro models.
The in vivo models also have their limitations — high mortality rates of lab test mice.

* Mouse models may not be adequate to reflect human brain metastases.

Why the brain is different?

Brain has highly specialized cells, neurons, which allow signals to be transmitted and received throughout the whole
body. One of the specific features of the brain is blood-brain barrier (BBB), which controls the flow to the brain and
vice versa. Not surprisingly then the first thing the cancer cells have to do when they reach the brain is to pass
through the blood-brain barrier. When cancer cells arrive at blood-brain barrier they have to arrest the blood vessels
first, which is quite complex process. So far it is observed that cancer cells managed to penetrate blood-brain barrier
by passing between the cells, but they can also kill the endothelial cells of the BBB. Once they penetrate BBB cancer
cells use different mechanisms to spread. Current data shows that the mechanism that they will use depend on the
primary tumour (breast, lung, etc.). Brain cells, known as astrocytes, are the first one to attack cancer cells and try to
neutralise them, however cancer cells block astrocytes. High jacking astrocytes also allow cancer cells to develop
chemotherapy resistance. Brain is also protected by immune system, cells known as microglia. Microglia originates
from bone marrow and can produce macrophages which can eliminate cancer cells. How cancer cells overcome
microglia is still unknown due to difficulties to design such experiments.

There are still many unknown in brain metastases mechanism and real challenges in studying these mechanisms.

Source
Brain metastasis: Unique challenges and open opportunities
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