Introduction

Otften presents during and after treatment with
memory impairment, concentration deficits, and
depression

25.75% prevalence in adolescent and young adult
(AYA) cancer survivors

Signiticantly impacts school, work, daily activities,
and overall quality of lite

Mechanisms associated with chemotherapeutics:
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Oxidative stress term potentiation

Immune
dysregulation
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White matter Cerebrovascular
abnormalities changes

Purpose

To review present day methods of addressing CRCI in
adolescents and young adult non-CNS cancer
SUrvivors.
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Methods

Inclusion criteria:

1. Peer reviewed article

2. Published in English

3. Published between January 2002 to February 2023
4. Chemotherapy recipients with non-CNS cancer

5. Participants in the age ranges of 14-39 years with
cognitive changes during/ after chemotherapy

6. Cognition as one of the outcomes
/. Non-pharmacologic intervention

Exclusion criteria:

1. Only participants with primary CNS neoplasm or
metastasis to brain

2. All participants received CNS radiation treatment

312 studies on initial -

database search 9 studies met criteria

Results

I Evidence in Research

Cognitive Exercise Resilience/

rehabilitation/ mindfulness

training W Evidence in research

Intervention

Type Author, Year Study Design | Sample Size Age range

Sansom-Daly, 2021 RCT AYA

Conklin, 2015 RCT Adolescents

RCT (pilot

Cognitive Gooch, 2022
study)

rehabilitation/
training Hardy, 2012 RCT Adolescents

AYA

Children and
Adolescents

Children and
Adolescents

Moore, 2011 RCT

Benzing, 2020 RCT

Exercise Howell, 2018 RCT Adolescents

RCT (proof of

Wurz, 2021
concept)

AYA

Resilience/
mindfulness

Van der Gucht, 2020 RCT Young adults

Type of Study

Cognitive
rehabilitation/
training

Exercise

Resilience/
mindfulness

Components Successful?*

25 computer-based training sessions with weekly
telephone based coaching

or

40-50 hours individualized mathematics over 1 year

or

20-30 minute computer-based training sessions per day
for 16 weeks

Physical activity via game console with three 45 min

sessions per week for 8 weeks

or

Physical activity via interactive website with rewards Variable
over 24 weeks

or

Four 25-45 min exercise sessions per week for 12 weeks

Six 90 minute online group sessions led by psychologist
with peer discussion over 6 weeks

Four 3 hour in-person group sessions with online

support over 8 weeks Variable

*Successful: Statistically significant (p < 0.05) improvement in a neurocognitive outcome/

symptom of CRCl

Which non-phamacologic interventions are most effective at addressing chemotherapy related cognitive impairment (CRCl) in

Limitations

Variability of language used to describe CRCI
Inconsistencies in the definition of CRCI

Ditferent objective and subjective measures of
CRCl used in each study

Small number of studies limits ability to confidently
analyze effectiveness of intervention type

Conclusions

At this time, cognitive rehabilitation/ training has the
strongest supporting evidence in reducing CRCI in AYA
cancer survivors. Physical activity interventions may
also be effective in some cases. In general, digital
delivery showed promise in being a more effective
and viable option for AYAs. Because it affects a
quarter of AYA cancer survivors, turther investigation
into means of addressing CRCl is essential.

References

1. Argyriou A. et al. Either Called “Chemobrain” or “Chemofog,” the Long-Term Chemotherapy-Induced Cognitive Decline in Cancer Survivors Is Real. Journal
of Pain and Symptom Management. 2011.

2.Bai L, Yu E. A narrative review of risk factors and interventions for related cognitive impairment. Ann Transl Med. 2021.

3. Janelsins MC et al. Cognitive Complaints in Survi of Breast Cancer After Chemotherapy Compared With Age-Matched Controls: An Analysis From a
Nationwide, Multicenter, Prospective Lon gt udin 1St dy J Clin Onc l 2017

4. Boykoff, N. et al. Confronting chemobra n-depth look at survivors’ reports of impact on work, social networks, and health care response. J Cancer
Surviv. 2009.

5. Gibson EM et al. Methotrexate Chemotherapy Induces Persistent Tri-glial Dysregulation that Underlies Chemotherapy-Related Cognitive Impairment. Cell.
2019.

6. Ibrahim EY. Et al. Cognitive Effects and Depression Associated With Taxane-Based Chemotherapy in Breast Cancer Survivors: A Meta-Analysis. Frontiers in

Oncology. 2021.

7. Mounier NM et al. Chemotherapy-induced cognitive impairment (CICI): An overview of etiology and pathogenesis. Life Sciences. 2020.

8. Nguyen LD, Ehrlich BE. Cellular mechanisms and treatments for chemobrain: insight from aging and neurodegenerative diseases. EMBO Mol Med. 2020.
9. Matsos A et al. Chemotherapy-induced cognitive impairments: White matter pathologies. Cancer Treatment Reviews. 2017.

10. Vizer, L. M et al. Cancer-related cognitive impairment in survivors of adolescent and young adult non-central nervous system cancer: a scoping
review. Psychooncology. 2022; 1- 11.

11. Sansom-Daly UM et al. Online, Group-Based Psychological Support for Adolescent and Young Adult Cancer Survivors: Results from the Recapture Life
Randomized Trial. Cancers (Basel). 2021;13(10):2460. Published 2021 May 18.

12. Conklin HM et al. Computerized Cognitive Training for Amelioration of Cognitive Late Effects Among Childhood Cancer Survivors: A Randomized
Controlled Trial. Journal of Clinical Oncology 2015 33:33, 3894-3902

13. Moore IM et al. Mathematics intervention for pre on of ne g nitive deficits in childhood leukemia. Pediatr Blood Cancer. 2012;59(2):278-284.
14. Howell CR et al. Randomized web-bas dphy cal activity inter adolescent survivors of childhood cancer. Pediatr Blood Cancer. 2018;65(8):€27216.
15. Hardy KK et al. Working memory training in survivors of pe d atri d omized pilot study. Psychooncology. 2013;22(8):1856-1865.

16. Gooch M et al. Feasibility of Cogmtlve Training to Promote Recovery in Cancer Related Cognitive Impairment in Adolescent and Young Adult Patients.
Adolescent and Young Adult Oncology. 2022 11:3, 290-296

17. Benzing V, et al. The Brainfit study: efficacy of cognitive training and exergaming in pediatric cancer survivors - a randomized controlled trial. BMC Cancer.
2020;18(1):18. 2018 Jan 3.

18. Wurz, A. et al. A proof-of-concept sub-stu dy xploring feasibility and preliminary evidence for the role of physical activity on neural activity during executive
functioning tasks among young a d Its after r treatment. BMC Neurol 21, 300 (2021).

19. Van der Gucht, K et al. Effects of a mindfulness-based interventio r-related cognitive impairment: Results of a randomized controlled functional
magnetic resonance imaging pilot study. Cancer. 2020: 126: 4246- 4255.






