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PODCAST TRANSCRIPT: EARLY PHASE DECISION-MAKING ABOUT
COGNITIVE SAFETY

Benjamin Hunting: Hi. I'm Benjamin Hunting and welcome to the Cogstate Podcast series on measuring
cognitive function in clinical trials. Today’s podcast will be the first in the series and will cover early phase
decision making about cognitive safety.

Our speaker today is Dr. Paul Maruff, Chief Scientific Officer at Cogstate. As a neuropsychologist, Paul’'s
expertise is focused on the measurement of subtle behavioral and cognitive dysfunction in neuropsychiatric
and neurological diseases and disorders as well as in brain injury. Paul has worked extensively to develop
methods to identify the nature and magnitude of cognitive impairment and to assess the safety and efficacy
of licensed and experimental drugs across many indications. Paul is also appointed Professor at the Florey
Institute for Neuroscience and Mental Health and is currently a co-chair of the clinical committee in the
Australian Imaging Biomarkers and Lifestyles Study, also known as AIBL. Paul has published over three-
hundred research articles in international peer reviewed scientific journals, and has co-authored ten book
chapters.

Any drug that crosses the blood brain barrier has the potential to adversely impact cognitive function, so it's
important these risks be quantified early in the development process. Within this podcast, we’ll explore the
unique requirements of measuring cognition in early phase research and how computerized cognitive tests
can be leveraged to increase the sensitivity and specificity and to guide drug development decision-making.

Paul, thank you for being with us today. | guess my first question is why is it important to measure cognition
in early phase development?

Paul Maruff: Thank you Benjamin. The main reason that we use cognition in early phase development is to
answer questions largely about the safety of drugs. As it pertains to safety, what we’re looking for with
cognition is those doses or those times at where treatment with the drug leads individuals’ cognition to
decline or deteriorate relative to sometime before they’d been given the drug, so a change from baseline. In
early phase work, we are often trying to find the optimum dose for a drug or the time period over which it
should be given. And what you find is as you approach those limits individuals’ thinking, albeit measured
through the speed at which they think or the accuracy with which they think, will start to deteriorate, and that
process where it occurs gives you an idea about safety, the extent to which the drug is affecting the brain
adversely.

Benjamin: And what are some key considerations for cognitive assessments in early phase?

Paul: Well, largely in early phase medicine you are looking at cognition in healthy people and, of course, a
cognitive assessment occurs as part of a broad safety assessment. So individuals are having the health of
their heart and their blood pressure measured, their pulse—all sort of other safety measurements are being
taken at the same time. So you really want the cognitive assessments to be non-invasive, they have to be
able to be given when individuals are often times lying supine in a bed, and where there’s potentially a
number of people being assessed simultaneously. Then after these sorts of issues, the practical issues,
there’s actually the scientific issues. And the main question that we ask in early phase medicine is; does the
drug at the dose or the time lead to a change in cognition? And so what you have to do is give the test
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repeatedly, often at relatively short re-test intervals, so it’s crucial that the test can be given in that way. And
that the repeated administration of the tests itself doesn’t lead to changes in performance. They want the
test to remain stable in the absence of any true change, so if the drug does elicit an effect, you can detect
that on your instrument.

Benjamin: And when you’re in an early phase safety trial like the one you described, which cognitive
domains are you focusing on as the most important and how does Cogstate approach these domains?

Paul: So | mentioned that in early phase medicine, the time that you have to actually conduct your
measurements is quite limited. You have a maximum of ten minutes, for example, so the tradeoff is that
within that ten minutes you have to conduct measurements of as many cognitive domains as you can, or at
least of those domains that are the most informative to the question at hand (that being; is the drug safe?).
Largely the focus is on arousal and alertness, so vigilance, attention, the speed at which individuals make
rapid decisions, to which they respond quickly to stimuli. And then the other part is the integrity of more
high-level thinking, the accuracy with which people can remember information, or to make plans, or to use
information to make decisions. So if we come down a level and put it into neuropsychology speak, really
what we’re looking for are cognitive domains of attention and alertness, of executive function, and of
memory.

Benjamin: I'm curious as to how the Cogstate Brief Battery, which is used in the assessments that you’ve
been discussing, how are the measures inside that battery validated, what’s the methodology you use to do
that?

Paul: So measures in the Cogstate Brief Battery have been validated in a neuropsychological context.
Validation in a neuropsychological context essentially asks the question; “Do the tasks measure what they
claim to measure?”, and “Are they sensitive to the effects of drugs on those cognitive domains?”. The four
tasks in the Cogstate Brief Battery | mentioned measure psychomotor function, attention, working memory,
and learning. And so we validated these by showing that people with brain disorders that are categorized by
impairments in those aspects of thinking, in fact, perform poorly on the same tests, on our tests. We
validated this by showing that those tests change in response to challenge with drugs that we know
influence the brain’s systems that affect them. So say for example, we know that if you blocked the
neurotransmission of acetylcholine, it leads to memory troubles in healthy people. In fact, we’ve published
now a number of studies showing that treatment with an acetylcholine blocker like Scopolamine leads to
poor performance on our memory test. We know for experimental treatments with drugs that effect
dopamine neurotransmission, essentially slow down the process of thought, and lower doses don’t really
effect things like remembering or executive function. And so we’ve shown that too on the Cogstate Brief
Battery, that treatments with dopamine antagonists or agonists effect predominantly the speed of
performance on our psychomotor or attention tasks without substantially effecting the memory and
executive function tasks. So the validation that we have for the battery reflects a whole series of
observations that we’ve made with the tests in both response to the presence of brain abnormality and in
response to the presence of true brain change. We can use those observations as a context for
understanding how new problems (that is treatment with new drugs) change performance on our test or for
understanding how people with brain disorders or psychiatric disorders characterized by cognitive
impairment perform on our tests. When we put that information together it allows us to both plan for what
we expect and to understand what we observe.

Benjamin: Now, | know you mentioned earlier that these tests have to be administered frequently and
repetitively and | was curious as to the learning effect and what impact that might have on how frequently
you can administer the Cogstate Brief Battery?
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Paul: So we know that when we give tests repeatedly people actually get better at doing them. So imagine,
for example practicing your times tables. Your performance on those times tables gets better because you
just do it more often. So when we’re doing cognitive assessments in clinical trials we need to insure that the
thinking itself on the test doesn’t change as a function of repeated administration, because if it does change
then it can obscure the effects of any drug. If for example, performance is getting better and at the same
time the drug is causing an impairment, the two factors will cancel each other out. So what we’ve done in
designing the tests in the Cogstate Battery is built them specifically so that you can give the same test
multiple times. To do this we change subtly the nature of the questions that are being asked within each test
or the nature of the decisions that are being made, so while you have to do the same thing cognitively (you
have to continue to attend) the things that you are attending tfo vary subtly. And by varying them between
assessments, people don’t learn what it is they need do and consequently their performance becomes
equivalent from time to time. That’s important because it increases the sensitivity of the test itself, to true
change related, for example, to the effects of a drug.

Benjamin: Now, could you give us an example of how cognitive assessments have been utilized for early
phase decision-making?

Paul: Yes, so we're talking about early phase decision-making in the context of safety. So typically what we
will find is a company or a scientist who has a question about a drug that might be designed, for example, to
treat epilepsy or where ultimately the drug is designed to reduce seizures. Often times in early phase
medicine you’re looking to see the safety of that drug. People conduct early phase studies to understand
dose or how high a dose they can go to, or how low of a dose is effective. When you’re looking to
understand dose and safety, you’ll nominate characteristics of an outcome that will tell you that maybe the
dose is too high. And in healthy people, one common outcome is that their decision making may slow down.
So a common approach in an early phase study with a drug that has potential sedative side effects would be
to give that to different groups of people at different doses, gradually increasing the dose as you go. And for
those groups of people who receive the dose and who show on their cognitive test no change, you can
assume that the drug is crossing the blood brain barrier but not in sufficient amount to cause an adverse
event, in this case a cognitive slide. So then you proceed to the next highest dose. If again you observe that
there is no deterioration in cognitive function you can assume, at least for cognition, the drug is safe at that
dose. And up you go again, and up you go again. You can continue to increase the dose until you observe
that people’s cognition is deteriorating and that provides for you a signal at which you know the dose in
humans is having an adverse affect. Often times your decision about the optimum dose is not based
exclusively on the cognitive response, but the information from those cognitive tests is taken into accord
with other observations that you make in your study. And we also know, at least in healthy people, those
quantities that cause those people to have a slowing of cognition—which may be good and may be bad. For
example, there are some drugs that we sell now, for example, benzodiazepine, which are marketed as safe
drugs, but we know that if we give them to healthy people it induces a subtle slowing of cognition. But we
know that if you then continue to dose the drug, people develop tolerance and largely that deterioration goes
away. So these sorts of decisions-making processes are aimed at understanding how drugs affect
individuals’ abilities to think and at what level or what dose those effects occur.
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Benjamin: And as contrasted to dosing, how would Cogstate tasks be used in later phase studies and
patient populations?

Paul: When you move from early phase studies into later phase studies (or studies that are conducted in
patients with the disease or the disorder that you're trying to treat), sometimes it’s the case that the doses
that you’ve identified as safe or not safe in healthy people are not the same as what you observe in patients.
So the nature of the injury may subtly change the individuals’ response to the drug, so you can still use the
same decision-making processes once you move into a clinical group. If for example, you’re now bringing
your drug into a treatment of pain or epilepsy or even hay fever, you would like to be able to show that the
drug has effect on the target system (that it stops your nose running, or it reduces seizures, or it diminishes
pain), but a consequence of that is not an additional cognitive burden. So those are the sorts of questions
that you continue to make into patient groups around safety. You'll appreciate that in early phase medicine
often we dose for a day or for a week, and then when we go into patients it's the case that they may be
taking drugs for months at a time or even years at a time. So it's important for us to show that people who
take the drugs for a long period of time don’t show any more slow or chronic adverse effects of the drug. Or
it could be the case that with time the effects of the drug start to lessen and it may be necessary, in order to
obtain the same effects, to increase the dose. But at the same time you need to show that increasing the
dose isn’t then associated with a cognitive impairment. So you can follow the compound out of early phase
into clinical study, still making decisions very much about the safety of those drugs in the different disorders
or diseases that they’re designed to treat.

Benjamin: Well Professor Maruff, | appreciate you taking the time to speak with us today about cognitive
safety.

Paul: Thank you Benjamin.



