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PODCAST TRANSCRIPT

Benjamin Hunting: Welcome to the Cogstate podcast series on “Measuring Cognition in Clinical Trials”. I'm
Benjamin Hunting and today’s podcast is the second in our series where we’ll cover “Cognitive Measures in
Pediatric Drug Development: Key Considerations, Tools and Technologies”.

Our speaker today is Dr. Brian Harel, Clinical Science Director at Cogstate and Assistant Clinical Professor
at the Yale University School of Medicine, Child Study Center. As a clinical neuropsychologist, Dr. Harel’s
current areas of research interest include oncology and pediatrics, and he collaborates with numerous key
governmental and leading academic institutions and consortia, including the National Cancer Institute,
Children’s Oncology Group, Network of Pediatric MS Centers of Excellence, Mayo Clinic, Children’s
National Medical Center, Harvard Medical School and numerous other institutions worldwide. He has
published in the areas of developmental disorders, depression, Parkinson’s disease, Alzheimer’s disease,
voice acoustics, and experimental medicine methods for cognition.

Pharmaceutical companies are required by regulators to collect data on the effects of their treatments on
children, and the challenge is to find ways to minimize the time, risk and complexity of these studies. In
recent years the FDA has introduced both incentives and requirements to the pharma industry to conduct
such research: In exchange for an extension of exclusive marketing rights, drug companies are now
required to perform pediatric testing on many medications for efficacy and safety. Cognitive development is
among the key areas being tested, especially for drugs that might have direct or indirect effects on the
growth and development of a child’s brain.

Brian, thanks for being here with us today. And | know it may seem obvious, but why is it especially
important to conduct pediatric clinical trials?

Brian Harel: Thank you for having me Benjamin. So a considerable amount of effort goes into testing the
safety and efficacy of drugs in adults. What we see though is much less effort has gone into conducting
trials in children, and as a result, drugs are often prescribed off label for kids. Now part of the reason for this
is regulatory. So prior to 2012, two of the world laws that regulated pediatric clinical trials; the Best
Pharmaceuticals for Children Act and the Pediatric Research Equity Act, would subset every five years, and
required an affirmative act by Congress to renew. Because drug development takes such a long time,
pharmaceutical companies were typically cautious about planning and conducting pediatric trials when they
weren’t certain what the regulatory landscape would look like. In 2012 this changed and the sunset
provisions were removed so that now it doesn’t require an affirmative act of Congress, and as a result
there’s much greater certainty about how to proceed. The reason it's important to have pediatric trials and
not rely simply on adult data is that children aren’t little adults. Children go through numerous maturational
changes which can result in drugs behaving very differently in children than in adults. So not only are the
pharmacokinetics and pharmacodynamics likely to be different in children than adults, there’s also quite a bit
of variability even within children of different age groups. Infants, toddlers, children, and adolescents are all
likely to react differently to drugs. All of this argues for the need to evaluate drug safety and efficacy in
children.

Ben: When you talk about Pediatric Clinical Trails, we’re not just talking about the clinical trials themselves,
but we're also talking about measuring different aspects of how a drug interacts with someone who is not an
adult. What makes it important to measure cognition in pediatric clinical trials specifically?
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Brian: Yeah, that's a good question. So for drugs that effect the central nervous system, there’s always a
possibility that there may be adverse effects on cognitive growth and development, and in fact this has been
highlighted in both FDA and EMA guidance documents. One way to look at cognitive growth and
development is to use objective cognitive tests. These have been shown to be a sensitive metric in
identifying disruptions to brain behavior relationships from treatments such as drugs. | think another
important piece and benefit to looking at cognition is that we know that changes in cognitive function have
also been shown to have real-world implications. So we know that changes in cognition impact the child’s
quality of life, their ability to perform activities in daily living, and also their ability to succeed in school.

Ben: What are some key considerations for cognitive assessments in this population?

Brian: So there are a number. | think that one of the most important is that children again are not little adults
and so issues around compliance have gotten important. Children don’t always appreciate the need to
participate just for the sake of participating, as an adult might. And so making sure that the tests are not
overly burdensome to children is key. We want to keep the battery brief. Related to that, you’re also testing
kids in a clinical trial setting, and so often there aren’t neuropsychologists available to administer the battery.
You often have nurses or others who are testing that don’t have experience in child development
necessarily and certainly often not in assessing cognition in children. And so the tests need to be simple,
game-like, engaging, and again | would highlight, that they really need to be brief. Extending the testing time
puts a burden on kids and often results in non-compliance. You also want to make sure that the tests are
appropriate for children and by that | mean that they are assessing cognitive abilities that are present in
kids. As children age, their cognitive skills develop, and so older kids will have cognitive abilities that
younger kids might not, such as higher level problem solving and reasoning. If you’re testing a five year old,
you want to be sure that you’re testing his cognitive ability in an appropriate way.

Ben: And which cognitive domains are most important to measure in pediatrics?

Brian: So conclusions about the safety of the drug in cognitive function or cognitive development typically
focus on attention, memory, and executive function. Having said that of course, it really does depend on the
disease and the drug. So for example, we do a considerable amount of work in pediatric oncology, and in
children with brain cancer, processing speed and working memory tend to be the cognitive abilities that are
emphasized because they are most sensitive to neuropsychological decline.

Ben: Could you tell us about the Cogstate Pediatric Battery and how it came about, how has it been
validated and in which age ranges and diseases is it specifically used?

Brian: Sure. In pediatric clinical trials, much more so than in adults, there was a great need for brief testing
that was repeatable and sensitive to treatment effects and could be used in global trials. Commonly,
standardized intelligence tests were used in clinical trial such as 1Q tests. The problem with 1Q tests is that
they are often in English and perhaps a few other languages, they are very lengthy to administer, often more
than 90 minutes, they require the rater to be a licensed psychologist or neuropsychologist and there are no
parallel forms so it's difficult to provide repeated administration. In fact, 1Q tests have really been designed
to be deliberately be insensitive to state related changes because they are designed to measure the stable
trait of intelligence. As a result, implementing these intelligence tests in clinical trials was extraordinarily
difficult and expensive. Because of that and our work in adults using the Cogstate tests, which have been
very successful, we were approached by The Children’s Oncology Group about five years ago, with the
request to assist them in developing a computerized battery that they could use in their pediatric trials. It
was really that early work that got us involved in the development of pediatric tests and helped us design
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our pediatric battery. We also have an active research division within Cogstate, so as a result we work with
numerous academic institutions and consortia in addition to The Children’s Oncology Group, we also work

with the network of Pediatric MS Centers of Excellence. These collaborations with academic leaders allows
us to validate our (blank) across a range of diseases and in children as young as four years of age.

Ben: | understand Cogstate recently completed one of the largest studies in adolescent cognitive
development ever undertaken — creating a database of normative data from over 38,000 healthy individuals
over those formative years. How do you see this database being used by researchers and clinicians to
advance the development of safer drugs for kids?

Brian: These data characterize the developmental trajectories of cognition throughout late childhood and
adolescence. This provides a basis for identifying the presence and nature of cognitive impairment in
children. But | think importantly for clinical trials, these data also provides a basis for understanding why
cognitive function is not developing normally over time, potentially as a result of the adverse effects of the
drug. So researchers are able to look at the trajectory of cognitive change over time and look to see if the
administration of the drug alters that trajectory off of the normally developing path.

Ben: | understand Cogstate recently completed one of the largest studies in adolescent cognitive
development ever undertaken — creating a database of normative data from over 38,000 healthy individuals
over those formative years. How do you see this database being used by researchers and clinicians to
advance the development of safer drugs for kids?

Brian: These data characterize the developmental trajectories of cognition throughout late childhood and
adolescence. This provides a basis for identifying the presence and nature of cognitive impairment in this
population due to both disease or treatment. But | think importantly for clinical trials, this data also provides
a basis for understanding why cognitive function is not developing normally over time, potentially as a result
of the adverse effects of the drug. Using tests that are particularly well suited to the assessment of cognition
in global clinical trials. And we look forward to continuing to develop these tests with our collaborators to
further refine them so they are optimally suited for use in global clinical trials.

Ben: Dr. Harel, | want to thank you for taking the time to speak with us today on this subject.

Brian: Thank you for having me.



