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Presentation Overview

Dr. Faiola’s research lies at the intersection of digital health and medical virtual/extended reality, focusing on the development
of three emerging health technologies: (1) Al-driven virtual reality therapeutic medicine (VRx), (2) Volatile organic compound
(VOC) biomarker biosensors, and (3) Mobile health (mHealth). These digital health projects are funded by NIH, American
Cancer Society, Merck, UC Cancer Center, the UC Gardner Neuroscience Institute, and the Indiana University Health and the
IU Health Neuroscience Center. His presentation will review his current research in VRx and the impact of VR on cognitive
impairment. He will discuss his current studies with neuro-oncology patients (UC), delirium patients (IU), dementia patients
(UC), and stroke patients (Sapienza University, Rome, Italy). He will discuss the findings of a prior pilot study with brain
cancer patients at the University of Kentucky. The title for that study/paper is: Investigating the Usability, Feasibility, and
Effect of a Virtual Reality Cognitive Training System on Brain Cancer Patients with Mild Cognitive Impairment: A Quasi-
Experimental (Single-Arm) Pilot Study. He will also discuss his VR cognitive rehabilitation training (VR-CRT)
intervention, which provides the synergistic effects of selection attention training with immersive VR navigation, offering
a unique mechanism of neurotransmitter stimulation. Based on this VRx platform he developed over the last seven years, he is
currently running four consecutive clinical studies as noted above. He is also in an early partnership with colleagues at the Barrow
Neurological Institute (Phoenix, AZ) in an integrated multimodal lifestyle intervention study that includes his VRx 2.0 Al-driven
platform, plasma p-Tau217 biomarker testing, and physical activity and time restricted eating tracking.

Background

Cancer: Studies show that at the time of diagnosis for brain cancer (glioblastoma) patients (including 6 months following
radiation and chemotherapy), 50%—-80% of brain cancer patients report cognitive dysfunction, with some data showing
cognitive impairment as high as 91%.[1] Within the glioma population, cognitive impairment ranks first among all concerns
following treatment.[2, 3] Specifically, cancer-related cognitive impairment (CRCI) is prevalent in up to 75% of all cancer
survivors, [4-6] being a persistent cognitive disability frequently experienced during or after treatment.[5, 7] One report states
that 35% of cancer survivors continue to exhibit CRCI for months and years following treatment.[8] The devastating effects of
CRCI [4, 9-12] affect working memory, attention, processing speed, and executive function as well as the disabling
psychosocial effects of depression, anxiety, deterioration of social and family relations and work life.[5, 13, 14] Consequently,
CRCI has a destructive impact social functioning and the health-related quality of life.[5, 15-17] CRCI has gained increasing
recognition as a leading issue for BCS.[13] Statistical estimates suggest that by 2020 there were over 70 million cancer
survivors (all types) worldwide, which highlights the global impact of cognitive impairment and why it is a significant concern
for many health care professionals. [18-21]

Dementia: Research has demonstrated that functional brain network dysconnectivity in patients with early subclinical
neurodegenerative disease, plays a major role in those with Alzheimer’s disease and related dementia (AD/ADRD).[22, 23]
Within this pathological framework, acute and chronic cognitive impairment result from widespread neural network
dysfunction, disruption and neurotransmitter imbalances associated with brain injury. Affected areas include all cerebral lobes
as well as subcortical areas, which researchers suggest impact the patients’ large-scale distributed neural networks.[24, 25]
Hence, dementia leads to reduced alertness and pronounced inattention, resulting in diffuse cognitive deficits, [26-28] including
those distributed regions of the frontoparietal, cingulo-opercular, and salience networks.[29] Considerable clinical and scientific
effort has been made to reduce mild cognitive impairment (MCI) for older adults, particularly for MCl/dementia. [30-32]

Stroke: Globally, there are approximately 93.8M people living with the aftereffects of a stroke. [33] Post-stroke mild
cognitive impairment (PMCI) is defined as the occurrence of cognitive deterioration after stroke, ranging from minor
impairment to dementia. [34, 35] Research has demonstrated that the prevalence of PMCI in the first year after stroke is
40%, with follow-up studies showing PMCI at 61% among 10-year survivors. [35, 36] This underscores the urgent need
for scalable non-pharmacological interventions that leverage innovative technologies such as virtual reality (VR) to
engage impaired brain circuity and promote attention/arousal in the middle cerebral artery territory—which supplies the
cerebral cortex (specifically the frontal, parietal, and temporal lobes), i.e., those brain regions most frequently and
severely affected by stroke. [37]

Prior Approaches: Great clinical and scientific effort has been applied to reduce cognitive impairment for patients suffering
from cognitive impairment with mixed results. Prior approaches to address cognitive impairment include physical exercise, [38]
mindfulness training,[39][40][41] crossword puzzles,[42][43] and cognitive digital stimulation techniques. [44-47]



Pharmacotherapeutic interventions have helped manage some cognitive symptoms but often with conflicting outcomes, [44, 46-
51] and serious side-effects (e.g., nausea, vomiting, diarrhea, dizziness, and/or cardiac arrest). [52-59] In addition, there has been
a considerable lack of cognitive rehabilitation services with scalability and reach for AD/ADRD patients. [60-62] As such, there
is a strong need to develop innovative treatments for the AD/ADRD population that can offer an effective and sustainable

recovery model to mitigate downstream MCI degeneration.
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Virtual Reality Therapeutic Medicine

Virtual Reality is an interventional therapy ideally suited for in-home or clinic cognitive training that could overcome the
limitations of current treatment of MCL.[63, 64] By leveraging VR’s potential for producing immersive 3D visual stimuli for
patients, we can effectively engage the frontoparietal network, involved in visuospatial memory and the salience network
necessary for attention. [65, 66] While studies confirm that brain function networks are frequently disrupted in AD/ADRD
patients,[67][68] VR training has shown to be effective in cognitive rehabilitation, impacting functional networks, such as the
cortical visuospatial and attention areas.[69][70] A plethora of studies on the effects of VR on dementia patients with MCI[71-
73] has demonstrated VR’s potential as an effective cognitive assessment and therapeutic tool[74][75] for improving cognitive
performance. Many of these VR studies utilize off-the-shelf or task-centered programs, while others offer a narrative approach,
e.g. preparing a meal. We argue that early delivered non-invasive VR as a therapeutic intervention can engage impaired brain
circuity and promote attention and arousal as a novel approach to managing the symptoms of cognitive impairment. Within a
3D immersive VR environment, cognition takes on the role of tagging memories with respect to context (location/time),[76]
functioning as a reciprocal connection to the rest of the brain through the pathways of the neo/frontal cortex. Decades of
research have demonstrated that spatial navigation, perception of time, and memory functions depend on regions of the medial
temporal lobe that include the hippocampus and entorhinal corte.[77][78][79][80] By leveraging VR’s potential for producing
immersive 3D visual stimuli we can effectively engage the frontoparietal network, involved in visuospatial memory[81] and the
salience network necessary for attention.[82] In sum, immersive VR experiences for cognitively impaired patients may aid in
the organization of events in different relational cognitive maps that form episodic memory.[83][84]

Dr. Faiola’s VRx platform uses several unique Al-driven technologies: 1) Immersive cognitive training exercises with
predictive performance metrics, 2) Intelligent (Al agents) non-player characters (NPCs) that engage with patients using
language sentiment analysis, where patient-directed brain health (PROMIS) questions provide real-time diagnostic cognitive
data, along with large language models to create emotionally responsive, context-rich dialogues, 3) PEM and NPC modelling
that adapt cognitive rehabilitation therapy by adjusting game difficulty based on performance, and 4) Brain games that combine
physical exercise and motor cognitive tasks to improve patient brain plasticity, memory, and motor skills to maximize patient
neurostimulation.

J. Lee and R. Chaloner Winton Hall, "The Impact of Gliomas on Cognition and Capacity," (in eng), J
Am Acad Psychiatry Law, vol. 47,no0. 3, pp. 350-359, Aug 2019, doi: 10.29158/jaapl.003841-19.

R. Stupp et al., "Effect of Tumor-Treating Fields Plus Maintenance Temozolomide vs Maintenance
Temozolomide Alone on Survival in Patients With Glioblastoma: A Randomized Clinical Trial," (in
eng), Jama, vol. 318, no. 23, pp. 2306-2316, Dec 19 2017, doi: 10.1001/jama.2017.18718.

D. H. Allen and A. R. Loughan, "Impact of Cognitive Impaimment in Patients with Gliomas," (in eng),
Semin Oncol Nurs, vol. 34,n0. 5, pp. 528-546, Dec 2018, doi: 10.1016/j.soncn.2018.10.010.

J.S. Wefel, S. R. Kesler, K. R. Noll, and S. B. Schagen, "Clinical characteristics, pathophysiology, and
management of noncentral nervous system cancer-related cognitive impairment in adults," (in eng),
CA Cancer J Clin, vol. 65,10. 2, pp. 123-38, Mar 2015, doi: 10.3322/caac.21258.

M. C. Janelsins, S. Kohli, S. G. Mohile, K. Usuki, T. A. Ahles, and G. R. Morrow, "An update on
cancer- and chemotherapy-related cognitive dysfunction: current status," (in eng), Semin Oncol, vol.
38,no. 3, pp. 431-8, Jun 2011, doi: 10.1053/j.seminoncol.2011.03.014.

D. Q.Nget al., "Evidence of brain-derived neurotrophic factor in ameliorating cancer-related cognitive
impairment: A systematic review of human studies," (in eng), Crit Rev Oncol Hematol, vol. 176, p.
103748, Aug 2022, doi: 10.1016/j.critrevonc.2022.103748.

K. Oberauer, "Working Memory and Attention - A Conceptual Analysis and Review," (in eng), J
Cogn, vol. 2,n0. 1, p. 36, Aug 8 2019, doi: 10.5334/j0c.58.

M. C. Janelsins, S. R. Kesler, T. A. Ahles, and G. R. Morow, "Prevalence, mechanisms, and
management of cancer-related cognitive impairment," (in eng), Int Rev Psychiatry, vol. 26,no. 1, pp.
102-13, Feb 2014, doi: 10.3109/09540261.2013.864260.

D. Greene-Schloesser, M. E. Robbins, A. M. Peiffer, E. G. Shaw, K. T. Wheeler, and M. D. Chan,
"Radiation-induced brain injury: A review," (in eng), Front Oncol, vol. 2, p. 73, 2012, doi:
10.3389/fonc.2012.00073.

Z.M. Nakamura ef al., "Impact of Cognitive Rehabilitation on Cognitive and Functional Outcomes in
Adult Cancer Survivors: A Systematic Review," (in eng), Semin Oncol Nurs, vol. 40, no. 5, p. 151696,
Oct 2024, doi: 10.1016/j.soncn.2024.151696.

M. A. Weitzner, "Psychosocial and neuropsychiatric aspects of patients with primary brain tumors,”
(in eng), Cancer Invest, vol. 17, no. 4, pp. 28591; discussion 296-7, 1999, doi:
10.3109/07357909909040599.

O. Tucha, C. Smely, M. Preier, and K. W. Lange, "Cognitive deficits before treatment among patients
with brain tumors," (in eng), Neurosurgery, vol. 47, no. 2, pp. 324-33; discussion 333-4, Aug 2000,
doi: 10.1097/00006123-200008000-00011.

T. A. Ahles and A. Hurria, "New Challenges in Psycho-Oncology Research I'V: Cognition and cancer:
Conceptual and methodological issues and future directions," (in eng), Psychooncology, vol. 27, no. 1,
pp. 3-9,Jan 2018, doi: 10.1002/pon.4564.

[14]

[15]

[16]

(17

(18]

(19

[20]

C. K. Cramer e al., "Mild cognitive impaimment in long-term brain tumor survivors following brain
irradiation,” (in eng), J Neurooncol, vol. 141, no. 1, pp. 235244, Jan 2019, doi: 10.1007/s11060-018-
03032-8.

P. Mahalakshmi and A. J. Vanisree, "Quality of life measures in glioma patients with different grades:
A preliminary study," (in eng), Indian J Cancer, vol. 52, no. 4, pp. 580-5, Oct-Dec 2015, doi:
10.4103/0019-509x.178395.

T. Watanabe ef al., "Characteristics of health-related quality of life and related factors in patients with
brain tumors treated with rehabilitation therapy," (in eng), J Patient Rep Outcomes, vol. 6, no. 1,p. 94,
Sep 62022, doi: 10.1186/s41687-022-00499-y.

M. A. Burg et al., "Current unmet needs of cancer survivors: analysis of open-ended responses to the
American Cancer Society Study of Cancer Survivors 11" (in eng), Cancer, vol. 121,no. 4, pp. 623-30,
Feb 15 2015, doi: 10.1002/cncr.28951.

K. D. Hodgson, A. D. Hutchinson, C. J. Wilson, and T. Nettelbeck, "A meta-analysis of the effects of
chemotherapy on cognition in patients with cancer," (in eng), Cancer Treat Rev, vol. 39, no. 3, pp. 297-
304, May 2013, doi: 10.1016/j.ctrv.2012.11.001.

B. Weiss, "Chemobrain: a translational challenge for neurotoxicology," (in eng), Neurotoxicology, vol.
29, n0. 5, pp. 891-8, Sep 2008, doi: 10.1016/j.neuro.2008.03.009.

M. L Fitch, J. Amnstrong, and S. Tsang, "Patients' experiences with cognitive changes after
chemotherapy," (in eng

fre), Can Oncol Nurs J, vol. 18,1n0.4, pp. 180-92, Fall 2008, doi: 10.5737/1181912x184180185.

[21]

[22]

[23]

[24]

[25]

J. S. Myers, "Cancer- and chemotherapy-related cognitive changes: the patient experience,” (in eng),
Semin Oncol Nurs, vol. 29,n0. 4, pp. 3007, Nov 2013, doi: 10.1016/j.soncn.2013.08.010.

S. A. M. Sikkes et al., "Toward a theory-based specification of non-pharmacological treatments in
aging and dementia: Focused reviews and methodological recommendations," (in eng), Alzheimers
Dement, vol. 17, no. 2, pp. 255270, Feb 2021, doi: 10.1002/alz.12188.

N. T. Hill, L. Mowszowski, S. L. Naismith, V. L. Chadwick, M. Valenzuela, and A. Lampit,
"Computerized Cognitive Training in Older Adults With Mild Cognitive Impairment or Dementia: A
Systematic Review and Meta-Analysis," (in eng), Am J Psychiatry, vol. 174, no. 4, pp. 329-340, Apr
12017, doi: 10.1176/appi.ajp.2016.16030360.

Z. Yu et al., "Altered brain anatomical networks and disturbed connection density in brain tumor
patients revealed by diffusion tensor tractography," (in eng), nt J Comput Assist Radiol Surg, vol. 11,
no. 11, pp. 2007-2019, Nov 2016, doi: 10.1007/s11548-015-1330-y.

C. Sorg, V. Riedl, R. Pemeczky, A. Kurz, and A. M. Wohlschlager, "Impact of Alzheimer’s discase
on the functional connectivity of spontaneous brain activity," (in eng), Curr Alzheimer Res, vol. 6, no.
6, pp. 541-53, Dec 2009, doi: 10.2174/156720509790147106.



[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]
[36]
37

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[35]

R. E. Kelley and R. El-Khoury, "Frontotemporal Dementia," (in eng), Neurol Clin, vol. 34, no. 1, pp.
171-81, Feb 2016, doi: 10.1016/.ncl.2015.08.007.

V. Orgeta, K. R. McDonald, E. Poliakoff, J. V. Hindle, L. Clare, and L. Leroi, "Cognitive training
interventions for dementia and mild cognitive impairment in Parkinson's disease," (in eng), Cochrane
DatabaseSyst Rev, vol. 2,n0.2,p. Cd011961, Feb 26 2020, doi: 10.1002/14651858.CD011961.pub2.
D. M. Wilson, 3rd, M. R. Cookson, L. Van Den Bosch, H. Zetterberg, D. M. Holtzman, and L
Dewachter, "Hallmarks of neurodegenerative diseases,” (in eng), Cell, vol. 186, no. 4, pp. 693-714,
Feb 16 2023, doi: 10.1016/j.cell 2022.12.032.

S. Marek and N. U. F. Dosenbach, "The frontoparietal network: function, electrophysiology, and
importance of individual precision mapping," (in eng), Dialogues Clin Neurosci, vol. 20, no. 2, pp.
133-140, Jun 2018, doi: 10.31887/DCNS.2018.20.2/smarek.

K. Rubia, "Network Connection Issues in ADHD," (in eng), Am J Psychiatry, vol. 181, no. 6, pp. 479-
481, Jun 12024, doi: 10.1176/appi.ajp.20240319.

J.P. Gurja, S. P. Muthukrishnan, M. Tripathi, and R. Sharma, "Reduced Resting-State Cortical Alpha
Connectivity Reflects Distinct Functional Brain Dysconnectivity in Alzheimer's Disease and Mild
Cognitive Impairment,” (in eng), Brain Connect, vol. 12, no. 2, pp. 134-145, Mar 2022, doi:
10.1089/brain.2020.0926.

A. Acharya, P. Ren, L. Yi, W. Tian, and X. Liang, "Structural atrophy and functional dysconnectivity
patterns in the cerebellum relate to cerebral networks in svMCL" (in English), Frontiers in
Neuroscience, Original Research vol. 16, 2023-January-11 2023, doi: 10.3389/fnins.2022.1006231.
V. L. Feigin et al.,"World Stroke Organization: Global Stroke Fact Sheet 2025," (in eng), Int J Stroke,
vol. 20, no. 2, pp. 132-144, Feb 2025, doi: 10.1177/17474930241308142.

N. El Husseini et al., "Cognitive Impairment After Ischemic and Hemorthagic Stroke: A Scientific
Statement From the American Heart Association/American Stroke Association," (in eng), Stroke, vol.
54, no. 6, pp. €272-¢291, Jun 2023, doi: 10.1161/str.0000000000000430.

M. Pasi, A. Poggesi, E. Salvador, and L. Pantoni, "Post-stroke dementia and cognitive impairment,”
(in eng), Front Neurol Neurosci, vol. 30, pp. 65-9, 2012, doi: 10.1159/000333412.

H. Delavaran et al., "Cognitive function in stroke survivors: A 10-year follow-up study,” (in eng), Acta
Neurol Scand, vol. 136,10. 3, pp. 187-194, Sep 2017, doi: 10.1111/ane.12709.

J. Hao, H. Xie, K. Harp, Z. Chen, and K. C. Siu, "Effects of Virtual Reality Intervention on Neural
Plasticity in Stroke Rehabilitation: A Systematic Review," (in eng), Arch Phys Med Rehabil, vol. 103,
no. 3, pp. 523-541, Mar 2022, doi: 10.1016/j.apmr.2021.06.024.

K. Van der Borght ef al., "Physical exercise leads to rapid adaptations in hippocampal vasculature:
temporal dynamics and relationship to cell proliferation and neurogenesis,” (in eng), Hippocampus,
vol. 19, no. 10, pp. 928-36, Oct 2009, doi: 10.1002/hipo.20545.

X. Liu, G. Wang, and Y. Cao, "Association of nonpharmacological interventions for cognitive
function in older adults with mild cognitive impairment: a systematic review and network meta-
analysis," (in eng), Aging Clin Exp Res, vol. 35, no. 3, pp. 463478, Mar 2023, doi: 10.1007/s40520-
022-02333-3.

L. Rose Sin Yi, S. Jing Jing, A. O. Hammoda, and B. Jonathan, "Effects of mindfulness-based
interventions on neuropsychiatric symptoms and psychological well-being on people with subjective
cognitive decline and mild cognitive impairment: A meta-analysis," (in eng), Int J Geriatr Psychiatry,
vol. 38, no. 8, p. €5986, Aug 2023, doi: 10.1002/gps.5986.

M. M. Cherrier et al.," A randomized trial of cognitive rehabilitation in cancer survivors,” (in eng), Life
Sci, vol. 93, no. 17, pp. 617-22, Oct 17 2013, doi: 10.1016/.1£5.2013.08.011.

M. A. Nowrangi, T. D. Vannorsdall, and P. B. Rosenberg, "Crossword Puzzles for Brain Training in
Mild Cognitive Impaimment," (in eng), NEJM Evid, vol. 1, no. 12, p. EVIDe2200276, Dec 2022, doi:
10.1056/EVIDe2200276.

D. P. Devanand et al., "Computerized Games versus Crosswords Training in Mild Cognitive
Impaimment," (in eng), NEJM Evid, vol. 1, no. 12, Dec 2022, doi: 10.1056/evidoa2200121.

M. Shibaoka, M. Masuda, S. Iwasawa, S. Ikezawa, H. Eguchi, and K. Nakagome, "The feasibility and
effectiveness of remote cognitive training on cognitive function and work performance in workers,"
(in eng), Front Psychol, vol. 15, p. 1404518, 2024, doi: 10.3389/fpsyg2024.1404518.

A. Kodama, Y. Suzuki, K. Sakuraba, Y. Kume, and H. Ota, "The Effect of Deep Micro Vibrotactile
Stimulation on Cognitive Function of Mild Cognitive Impairment and Mild Dementia," (in eng), Znt J
Environ Res Public Health, vol. 19, no. 7, Mar 23 2022, doi: 10.3390/jjerph19073803.

A. M. Kueider, J. M. Parisi, A. L. Gross, and G. W. Rebok, "Computerized cognitive training with
older adults: a systematic review," (in eng), PLoS One, vol. 7, no. 7, p. 40588, 2012, doi:
10.1371/joumal.pone.0040588.

D. Von Ah, A. Crouch, and S. Storey, "Acceptability of computerized cognitive training and global
cognitive stimulating-based games delivered remotely: Results from a randomized controlled trial to
address cancer and cancer-related cognitive impairment in breast cancer survivors," (in eng), Cancer
Med, vol. 12, no. 11, pp. 12717-12727, Jun 2023, doi: 10.1002/cam4.5904.

K. Marder, "Effectiveness of atypical antipsychotic drugs in patients with Alzheimer's disease," (in
eng), Curr Neurol Neurosci Rep, vol. 7,no0. 5, pp. 363-5, Sep 2007, doi: 10.1007/s11910-007-0056-9.
H. C. Kales et al., "Mortality risk in patients with dementia treated with antipsychotics versus other
psychiatric medications," (in eng), Am J Psychiatry, vol. 164,no. 10, pp. 1568-76; quiz 1623, Oct 2007,
doi: 10.1176/appi.ajp.2007.06101710.

K. M. Sink, K. F. Holden, and K. Yaffe, "Pharmacological treatment of neuropsychiatric symptoms
of dementia: a review of the evidence," (in eng), Jama, vol. 293, no. 5, pp. 596-608, Feb 2 2005, doi:
10.1001/jama.293.5.596.

L. M. Wu et al., "Computerized cognitive training in prostate cancer patients on androgen deprivation
therapy: a pilot study," (in eng), Support Care Cancer, vol. 26, no. 6, pp. 1917-1926, Jun 2018, doi:
10.1007/s00520-017-4026-8.

T. C. Russ and J. R. Morling, "Cholinesterase inhibitors for mild cognitive impaimment," (in eng),
Cochrane Database Syst Rev, vol. 2012, no. 9, p. Cd009132, Sep 12 2012, doi:
10.1002/14651858.CD009132.pub2.

H. H. Feldman et al., "Effect of rivastigmine on delay to diagnosis of Alzheimer's disease from mild
cognitive impairment: the INDDEx study," (in eng), Lancet Neurol, vol. 6, no. 6, pp. 501-12, Jun 2007,
doi: 10.1016/51474-4422(07)70109-6.

S. Pisani, C. Mueller, J. Huntley, D. Aarsland, and M. J. Kempton, "A meta-analysis of randomised
controlled trials of physical activity in people with Alzheimer's disease and mild cognitive impairment
with a comparison to donepezil," (in eng), Int.J Geriatr Psychiatry, vol. 36, no. 10, pp. 1471-1487, Oct
2021, doi: 10.1002/gps.5581.

J. Birks, "Cholinesterase inhibitors for Alzheimer’s disease," (in eng), Cochrane Database Syst Rev,
vol. 2006, no. 1, p. Cd005593, Jan 25 2006, doi: 10.1002/14651858.Cd005593.

[56]

[66]

[67]

[69]

[70]

(71

[72)

[73]

[74)

[75]

[76)

S. Salloway et al., "Efficacy of donepezil in mild cognitive impairment: a randomized placebo-
controlled trial," (in eng), Neurology, vol. 63, no. 4, pp. 651-7, Aug 24 2004, doi:
10.1212/01.wnl.0000134664.80320.92.

L.S. Schneider, K. S. Dagerman, and P. Insel, "Risk of death with atypical antipsychotic drug treatment
for dementia: meta-analysis of randomized placebo-controlled trials," (in eng), Jama, vol. 294, no. 15,
pp. 1934-43, Oct 19 2005, doi: 10.1001/jama.294.15.1934.

C. J. Treanor et al., "Non-pharmacological interventions for cognitive impairment due to systemic
cancer treatment," (in eng), Cochrane Database Syst Rev, vol. 2016, no. 8, p. Cd011325, Aug 16 2016,
doi: 10.1002/14651858. CDO011325 pub2.

D. D. Correa, M. Kryza-Lacombe, R. E. Baser, K. Beal, and L. M. DeAngelis, "Cognitive effects of
donepezil therapy in patients with brain tumors: a pilot study," (in eng), J Neurooncol, vol. 127, no. 2,
pp. 313-9, Apr 2016, doi: 10.1007/s11060-015-2035-3.

M. E. Wilcox, N. E. Brummel, K. Archer, E. W. Ely, J. C. Jackson, and R. O. Hopkins, "Cognitive
dysfunction in ICU patients: risk factors, predictors, and rehabilitation interventions," (in eng), Crit
Care Med, vol. 41, no. 9 Suppl 1, pp. S81-98, Sep 2013, doi: 10.1097/CCM.0b013¢3182a16946.

S. Rai et al., "Bariers to rehabilitation after critical illness: a survey of multidisciplinary healthcare
professionals caring for ICU survivors in an acute care hospital," Australian Critical Care, vol. 33, no.
3, pp. 264-271,2020/05/01/ 2020, doi: https:/doi.org/10.1016/j.aucc.2019.05.006.

O. Muradov, O. Petrovskaya, and E. Papathanassoglou, "Effectiveness of cognitive interventions on
cognitive outcomes of adult intensive care unit survivors: A scoping review," (in eng), Aust Crit Care,
vol. 34, no. 5, pp. 473485, Sep 2021, doi: 10.1016/j.aucc.2020.11.001.

G. Riva, B. K. Wiedethold, and F. Mantovani, "Neuroscience of Virtual Reality: From Virtual
Exposure to Embodied Medicine," (in eng), Cyberpsychol Behav Soc Netw, vol. 22, no. 1, pp. 82-96,
Jan 2019, doi: 10.1089/cyber.2017.29099.gri.

X. Xu and L. Sui, "EEG cortical activities and networks altered by watching 2D/3D virtual reality
videos," Journal of Psychophysiology, vol. 36, no. 1, pp. 4-12, 2022, doi: 10.1027/0269-
8803/a000278.

L. A. Ton et al., "Immersive Virtual Reality for Stroke Rehabilitation: Linking Clinical and Digital
Measures of Motor Recovery-A Pilot Study," (in eng), Bioengineering (Basel), vol. 13, no. 1, Jan 4
2026, doi: 10.3390/bioengineering13010059.

L. Lorentz, K. Miiller, and B. Suchan, "Virtual reality-based attention training in patients with
neurological damage: A pilot study,” (in eng), Neuropsychol Rehabil, vol. 34, no. 5, pp. 701-720, Jun
2024, doi: 10.1080/09602011.2023.2236349.

A. M. Nikolakopoulou, Z. Zhao, A. Montagne, and B. V. Zlokovic, "Regional early and progressive
loss of brain pericytes but not vascular smooth muscle cells in adult mice with disrupted platelet-
derived growth factor receptor-f signaling," (in eng), PLoS One, vol. 12,n0.4, p. €0176225,2017, doi:
10.1371/joumal.pone.0176225.

W. Li e al., "Alterations of Graphic Properties and Related Cognitive Functioning Changes in Mild
Alzheimer's Disease Revealed by Individual Morphological Brain Network," (in eng), Front Neurosci,
vol. 12, p. 927, 2018, doi: 10.3389/fnins.2018.00927.

G. Shao et al., "Effect of the VR-guided grasping task on the brain functional network," (in eng),
Biomed Opt Express, vol. 15, no. 1, pp. 77-94, Jan 1 2024, doi: 10.1364/boe.504669.

F. Morganti et al., "Virtual Reality-Based Psychoeducation for Dementia Caregivers: The Link
between Caregivers' Characteristics and Their Sense of Presence," (in eng), Brain Sci, vol. 14, no. 9,
Aug 232024, doi: 10.3390/brainsci14090852.

A. Ditton, H. Alodan, C. Fox, S. Evans, and J. Cross, "Exploring the effectiveness and experiences of
people living with dementia interacting with digital interventions: A mixed methods systematic
review," (in eng), Dementia (London), p. 14713012241302371, Nov 27 2024, doi:
10.1177/14713012241302371.

'W. Quan, S. Liu, M. Cao, and J. Zhao, "A Comprehensive Review of Virtual Reality Technology for
Cognitive Rehabilitation in Patients with Neurological Conditions," Applied Sciences, vol. 14, no. 14,
p. 6285,2024. [Online]. Available: https:/www.mdpi.com/2076-3417/14/14/6285.

M. Eckert, T. Ostermann, J. P. Ehlers, and G. Hohenberg, "Dementia and Video Games: Systematic
and Bibliographic Review," (in eng), Healthcare (Basel), vol. 12, no. 22, Nov 19 2024, doi:
10.3390/healthcare12222310.

J. P. Sanchez-Escudero et al., "Virtual Reality and Serious Videogame-Based Instruments for
Assessing Spatial Navigation in Alzheimer's Disease: A Systematic Review of Psychometric
Properties,” (in eng), Neuropsychol Rev, Feb 26 2024, doi: 10.1007/s11065-024-09633-7.

P. Allain et al.,"Detecting everyday action deficits in Alzheimer’s disease using anonimmersive virtual
reality kitchen," (in eng), J Int Neuropsychol Soc, vol. 20, no. 5, pp. 468-77, May 2014, doi:
10.1017/51355617714000344.

T. James, B. Kula, S. Choi, S. S. Khan, L. K. Bekar, and N. A. Smith, "Locus coeruleus in memory
formation and Alzheimer's disease," (in eng), Eur J Neurosci, vol. 54, no. 8, pp. 6948-6959, Oct 2021,
doi: 10.1111/ejn.15045.

P.Byrme, S. Becker, and N. Burgess, "Remembering the past and imagining the future: a neural model
of spatial memory and imagery," (in eng), Psychol Rev, vol. 114, no. 2, pp. 340-75, Apr 2007, doi:
10.1037/0033-295x.114.2.340.

W. B. Scoville and B. Milner, "Loss of recent memory after bilateral hippocampal lesions," (in eng), J
Neurol Neurosurg Psychiatry, vol. 20, no. 1, pp. 11-21, Feb 1957, doi: 10.1136/jnnp.20.1.11.

L. R. Squire, "Memory systems of the brain: a brief history and current perspective," (in eng),
Neurobiol Learn Mem, vol. 82,10. 3, pp. 171-7, Nov 2004, doi: 10.1016/j.nlm.2004.06.005.

E. Beanato et al., "Noninvasive modulation of the hippocampal-entorhinal complex during spatial
navigation in humans," (in eng), Sci Adv, vol. 10, no. 44, p. eado4103, Nov 2024, doi:
10.1126/sciadv.ado4103.

T. Tachini, F. Ruotolo, A. Iavarone, M. C. Mazzi, and G. Ruggiero, "From aMCI to AD: The Role of
Visuo-Spatial Memory Span and Executive Functions in Egocentric and Allocentric Spatial
Impaimments," (in eng), Brain Sci, vol. 11, no. 11, Nov 19 2021, doi: 10.3390/brainscil1111536.

L. Lorentz, K. Miiller, and B. Suchan, "Virtual reality-based attention training in patients with
neurological damage: A pilot study," (in eng), Neuropsychol Rehabil, pp. 120, Jul 19 2023, doi:
10.1080/09602011.2023.2236349.

J. Lisman, G. Buzsaki, H. Eichenbaum, L. Nadel, C. Ranganath, and A. D. Redish, "Viewpoints: how
the hippocampus contributes to memory, navigation and cognition," (in eng), Nat Neurosci, vol. 20,
no. 11, pp. 1434-1447, Oct 26 2017, doi: 10.1038/nn.4661.

L. Nadel and L. MacDonald, "Hippocampus: cognitive map or working memory?," (in eng), Behav
Neural Biol, vol. 29, no. 3, pp. 405-9, Jul 1980, doi: 10.1016/50163-1047(80)90430-6.



https://doi.org/10.1016/j.aucc.2019.05.006
https://www.mdpi.com/2076-3417/14/14/6285

