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Introduction

Cognitive problems are among the most frequently reported
symptoms/side effects during and after treatment for cancer —
especially (but not always!) chemotherapy




What Do We Mean By Cognitive Problems?

Changes or “fogginess” in domains of:

Focus/
Attention

Executive Processing

Functioning Speed

(Mental skills including planning, problem
solving, flexible thinking, & self-control)



)

Prevalence

Up to 30% of patients experience cognitive problems
prior to cancer treatment

Up to 75% experience cognitive problems during
treatment

Up to 35% experience cognitive problems months or years
following completion of treatment

K



Variable Experiences

Cognitive issues can vary in terms of:

Cognitive domains affected (_\/\/_)

Onset: Earlier — Delayed

Severity: Subtle — Dramatic

Duration: Temporary — Permanent

Stability: Stable — Progressive



Association With Chemotherapy

* Systematic research to understand this phenomena
was first reported in the mid 1990s-early 2000s

* Initially established to be associated with anticancer
chemotherapy treatments — “chemo brain”

» To date, 35+ longitudinal studies have been done
o Largely in breast cancer patients
o 12-82% demonstrated problems in key cognitive
domains

K



Other Treatments Can Also Contribute

Immunotherapy &
Targeted Therapies

Associated with deficits in Linked to subtle cognitive Emerging evidence
similar cognitive domains as deficits, particularly in verbal suggests they may
chemotherapy memory & executive function contribute to cognitive
problems

“Cancer-related cognitive impairment” (CRCI) may be a more appropriate term




Consequences of Cognitive Problems

Cognitive problems {:

* Quality of life

+ Ability to function at/in:
o Home
o Work/school
o Life (e.g., relationships)
o Self-evaluations

* Functional independence
» Treatment compliance

* Clinical follow-up

(Bradley et al, 2005; Myers, 2012; Reid-
Arndt et al, 2009; Wefel et al, 2004)




Current Research Areas




Current Research Areas

Determinant Research

Evaluating
factors
contributing
to cognitive
problems




Socioemographic & Medical

» Several sociodemographic & medical factors may contribute to
cognitive problems, but none are firmly established
W o Age is the most cited, yet both young & older patients
experience cognitive problems
o Other factors: Race, ethnicity, socio-economic status, stage
I of disease, menopausal status, diet, body mass index

* Unclear how other symptoms (e.g., fatigue, anxiety, depression,
sleep dysfunction, nausea) may influence effects on cognitive

function

i K




Biological & Molecular

* Inflammation in the brain

+ Oxidative stress

« DNA damage to brain cells

* Low energy in brain cells (mitochondrial dysfunction)
« Changes in gene activity

* Problems with brain connections (white matter)

» “Leaky” blood-brain barrier

Understanding these processes can help researchers

. find ways to prevent or treat cognitive problems in the

future K
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Ongoing Research: How Can Cognitive Problems Be Managed?

Physical
Activity

K



Cognitive Behavioural Therapy (CBT) to Manage & Cope

Definition & Research

* Structured, goal-oriented approach that can help support cognitive
function by changing unhelpful thoughts/behaviours, building coping
skills, & improving confidence

o “l always forget things” — “l sometimes forget, but | can use
strategies to help me remember”

¢ Improved perceived cognition & quality of life in cancer survivors

Some Ways to Access CBT:

E.g., This Way Up,
MoodGYM, BounceBack

Healthcare Services Apps/Websites Online Programs




Cognitive Training & Rehabilitation to Manage & Cope

Definition & Research

« Structured activities to improve/restore different mental abilities

* Improved perceived & objective cognition in cancer survivors across
the lifespan & of different tumour types/stages

* Some variability in effectiveness across cognitive domains (e.g.,
processing speed) & perceived cognition

Everyday Brain Boosters to Try:

VRGN NN, -Niigoo

Elevate Luminosity ~ BrainHQ Peak NYT Games Sudoku Duolingo




Physical Activity to Manage & Cope — Our Research!

Definition & Research

* Any bodily movement produced by skeletal muscles that results in
energy expenditure

* Considerable variability in findings & effect sizes are small-to-medium,
but it is a promising approach to managing cognitive problems

Journal of Cancer Survivorship
https://doi.org/10.1007/511764-023-01441-x
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Purpose This scoping review aimed to identify and synthesize published studics on physical activity (PA) and cognition
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Introduction

Globally, there were an estimated 19.3 million cancer cases
in 2020 [1]. Although the overall outlook: for survival is
improving. persons with cancer often face several adverse
disease- and treatment-related effects (. fatigue, pain,
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appetite loss, insomnia, distress, dyspnca, constipation,
numbness/tingling) that impair their quality of life (QoL)
and increase healthcare demands [2, 3]. Critically, many
experience cancer-related cognitive impairment (CRCT)
during and after cancer treatment (4, S]. CRCI manifests
in everyday life as deficits in excculive functioning, atien.
tion, language, leaming, memory, motor coordination, and
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r other factors (c.g., cligibility criteris), data suggest
CRCI affects between 21 and 90% of persons with cancer
[9]. Consequently, CRCI is now recognized as an ongoing.
penvasive, and disabling symptom, and thus, optimizing
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* Synthesized results from 97 articles reporting =1 statistical association
between physical activity & cognition in persons with cancer

32% — Positive Associations or Effects

Physical activity promoted cognition (or vice versa)

2.1% — Negative Associations or Effects

Physical activity was associated with declines in cognition (or vice versa)

No significant associations between physical activity and cognition
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Results are currently equivocal, but physical activity may play a role in
preserving or improving cognition in adults diagnosed with cancer

» Several methodological factors (i.e., gaps found in the research)
may help explain null/negative findings

Cognition may also predict physical activity participation
* Suggests this relationship may be bidirectional
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pants completed diffusion tensor imaging and resting-stae functional magnetic resonance imaging prior to randomization
and post-intervention. Data were analyzed with descriptive statistics, independent component analysis, and paired sample
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Results: Post-intcrvention. participants showed increases in FA of the bilateral hippocampal cingulum, left anterior corona.
radiata, middle cingulum, left anterioe thalamic radiation, and I¢ft cerebellum. A decrease in overall FC of the defaull mode
network and increases in the cerebellar and visual networks were also noted post-intervention (p <.05).

Conclusion: Results provide preliminary cvidence for the possible positive effects of PA on FA and FC amoag AYA cancer
survivors post-teatment, On the basis of these results, larger wials assessing the effects of PA on specific brain health
indicators, as captured by FA and FC. among AYA cancer survivors arc appropriate and wasmanted
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What Did We Do?

+ Assessed physical activity’s effect on executive
functioning & two brain health indicators

* 5 AYAs (M=37.7 years) post-cancer treatment
were enrolled from a larger pilot exercise trial

* Measures: Neurocognitive tests (i.e., “brain

games”) & neuroimaging (i.e., "brain scans”)

What Did We Find?

* No change in test performance
* Signs of improved brain structure post-exercise

* Brain activity patterns shifted—some networks
became more connected, others less
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What Did We Do?

* Clinical trial conducted in Ottawa & Vancouver

* 57 women (M=48.8 years) diagnosed with stage I-lll breast cancer & awaiting
chemotherapy were randomized to either:
o An aerobic exercise (EX) intervention initiated alongside chemo (n=28)
o Usual care during chemo with EX after chemo completion (n=29)

+ Assessed: Objective cognitive function (via 13 neuropsychological tests), self-
reported cognitive function & its impact on quality of life (via questionnaires)

What Did We Find?

+ Similar cognitive performance on neuropsychological testing between groups

* Better self-reported cognition in the intervention group than those who
received standard care without exercise
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Abstract: Cancer-related cognitive impairment (CRCI; ¢.5., disrupled memory, executive functioning.
and information processing) affects ma dulss, t distress, reducing quality
of life (QuL.), and thwarting their ability Lo sngage in professional, recreational, and social experiences.
The puspose of this exploestory qualitative study was 1o investigate young adulty” lived expericnces
with CRC1, and any strategies {including physical act gy
side effect. Sixteen young adults (Mags = 308 4 6.0 years; 875% female; My ues e diagronis = 32 £ 3)
who reported clinically meaningful CRCI whilst completing an online survey were interviewed
virtually, Four themes comprising 13 sub-themes were identifiod through an inductive thematic
analysise (1) desceiptions and interpretations of the CRCI phenomencn, (2) effects of CRCl on day to-day
and Qul. (3) comitive-deimioural self-managomen! strategies, and (4) Fecommenditions fov nproving
can. Findings suggest CRCI s detrimental to young adults’ Qol. and must be addresied more
systematically in practice. Resulis alo illuminate the promise of PA in coping with CRCL, but
research is needed to confirm this association, test how and w
1PA P dul e their C
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1. Introduction

Annually, over one million young adults aged 18-39 years are diagnosed with cancer
worldwide [1]. As their discase survival rate surpasses 80% [2], young adults are increas-

host of physical pa
daily functioning and quality of life (QoL) [2], Cancer-related cognitive impairment (CRCT)
s among the most common adverse effects reported by survivars across theis lifespan [4],
and is characterized by disturbances in mental processes related to thinking, reasoning,
remembering, concentrating, learning, and processing information [5]. Since cognitive
deficits often persist long after completion of treatment [6-5], many survivors experience
significant psychological distress [9] and struggle with several emotional, interpersonal,
and economic problems [10]. This is especially important to consider in a young adult
population as unmanaged CRCI can distupt their abilities to achieve major developmental
milestones and establish functional roles in society [10]. However, published studies on
CRCI have predominantly targeted middle-aged and older breast cancer survivers [5],
and cansequently, the extent and nature of young adults’ CRC experiences remain poorly
Snrabi, rosclting of CRCl in practice.

Another limitation of previous studics pertains to the methods used to assess CRCI,
which have largely boen quantitative in nature and thus provide limited insight into young
adults’ lived experiences with this adverse cffect. Given the clinical relevance of patient-
reported outcome measures [11], self-report questionnaires are often used for cognitive
assessment; the European Organization for the Research and Troatment of Cancer Quatity of Life

Curr. Oead. 3020, 30, 55935614, Mipw:/ /o ocg/ 103090/ cutromeot 002
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What Did We Do & Find?

* Interviewed 16 young adults (M=30.8 years) post-cancer treatment to explore

their experiences with CRCI & any strategies they use to self-manage it

* Identified 4 key themes:

Theme 1

Descriptions/Interpretations
of the CRCI Phenomenon

General descriptions
of CRCI

CRCl can be intense

It is false to think CRCI
goes away

Hypotheses about who gets
CRCI & what causes it

Theme 2

Effects of CRCI on
Day-to-Day Life & QoL

CRCl impedes activities
of daily living

CRCI thwarts social
wellbeing and functioning

CRCl impacts self-
evaluations, which affects
psycho-emotional wellbeing

CRCl impacts professional
development, which affects
financial security

Theme 3

Cognitive-Behavioural

Self-Management Strategies

Organization provides a
means to remember &
tackle complex tasks

The practice of cognitive
training or relaxation

PA (to a certain threshold)
can help manage CRC!

Theme 4

Recommendations
for Improving Care

Increase awareness &
informational support
around CRCI

Increase access to PA
supports/programming
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and Qul. (3) comitive-deimioural self-managomen! strategies, and (4) Fecommenditions fov nproving
can. Findings suggest CRCI s detrimental to young adults’ Qol. and must be addresied more
systematically in practice. Resulis alo illuminate the promise of PA in coping with CRCL, but

h is needed to confirm this association, test how and why this may oceut. and determine
I PA prescriptions for dul 15 theis CRCL

rese
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Chtution Sharm S Beunet. | ¥ows 1, Introduction
At Livgt Enpimats with Annually, over one million young adults aged 18-39 years are diagnosed with cancer
worldwide [1]. As their discase survival rate surpasses 80% [2], young adults are increas-

host of physical y impa
daily functioning and quality of life (QoL) [2], Cancer-related cognitive impairment (CRCT)
is amang; the most common adverse effects reported by survivars across their lifespan [4],
and is characterized by disturbances in mental processes related to thinking, reasoning,
remembering, concentrating, learning, and processing information [5]. Since cognitive
deficits often persist long after completion of treatment [6-5], many survivors experience
significant psychological distress [9] and struggle with several emotional, interpersonal,
and economic problems [10]. This is especially important to consider in a young adult
population as unmanaged CRCI can disrupt their abilities to achieve major developmental
milestones and establish functional roles in society [10]. However, published studies on
CRCI have predominantly targeted middle-aged and older breast cancer survivers [5],
and cansequently, the extent and nature of young adults’ CRC experiences remain poorly
i 4, resulting of CRCl in practice.

Another limitation of previous studics pertains to the methods used to assess CRCI,
which have largely boen quantitative in nature and thus provide limited insight into young
adults’ lived experiences with this adverse cffect. Given the clinical relevance of patient-
reported outcome measures [11], self-report questionnaires are often used for cognitive
assessment; the European Organization for the Research and Troatment of Cancer Quatity of Life
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The Verdict? Physical Activity is Promising, But...

How much?

What type?

When?

Some is better than none — we recommend doing what works for you ©




Gaps to Address in Future Research

Determine the optimal timing & parameters of
physical activity (PA) for cognitive benefits

) "N * Investigate different doses/contexts of PA and combine/compare
different types (e.g., aerobic, strength, balance, mind-body practices)

Explore whether combining PA with other CRCI
management strategies offers added value

* E.g., PA + cognitive training; PA + meditation

Better equip healthcare providers to offer physical
activity-based self-management support for CRCI

* Co-design & evaluate trainings with stakeholders
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Cognitive problems are real, common, and vary in severity, often negatively
affecting quality of life even years after cancer treatment ends

The underlying cause of cognitive problems is not well understood; likely a
combination of sociodemographic, medical, biological, & molecular factors

There is no single cure, but psychological & behavioural management strategies
exist and are continuing to be developed and tested




Thanks for your attention!

Have questions? Feel free to contact us.

@brunet_jen @ @sitarashar

~1 jennifer.brunet@uottawa.ca 9 sitara.sharma@uottawa.ca

ii1) pahealthpromolab.com




