UC Davis
UC Davis Previously Published Works

Title

Alzheimer's disease research progress in Australia: The Alzheimer's Association
International Conference Satellite Symposium in Sydney

Permalink
https://escholarship.org/uc/item/5zx844kw
Journal

Alzheimer's & Dementia, 18(1)

ISSN
1552-5260

Authors

Sexton, Claire E
Anstey, Kaarin |
Baldacci, Filippo

Publication Date
2022

DOI
10.1002/alz.12380

Peer reviewed

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/5zx844kw
https://escholarship.org/uc/item/5zx844kw#author
https://escholarship.org
http://www.cdlib.org/

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

WEALTH 4
of P
e

/ HHS Public Access

Author manuscript

ﬁ Alzheimers Dement. Author manuscript; available in PMC 2023 January 01.

Published in final edited form as:
Alzheimers Dement. 2022 January ; 18(1): 178-190. doi:10.1002/alz.12380.

Alzheimer’s disease research progress in Australia: The
Alzheimer’s Association International Conference Satellite
Symposium in Sydney

Claire E. Sexton?, Kaarin J. Anstey?, Filippo Baldacci3#4, C. J. Barnum®, Anna M.

Barron®, Kaj Blennow’:8, Henry Brodaty®, Samantha Burnham1?, Fanny M. Elahill,
Jurgen Gotz12, Yun-Hee Jeon!3, Maya Koronyo-Hamaouil4, Susan M. Landaul®, Nicola

T. Lautenschlager16.17, Simon M. Laws18, Darren M. Lipnicki®, Hanzhang Lul®, Colin

L. Masters?0, Wendy Moyle?1, Akinori Nakamura?2, Giulio Maria Pasinetti23, Naren

Rao?4, Christopher Rowe20:25, Perminder S. Sachdev®26, Peter R. Schofield?’, Einar M.
Sigurdsson?8, Kate Smith??, Velandai Srikanth30, Cassandra Szoeke3!, Mali G. Tansey32,
Rachel Whitmer33, Donna Wilcock34, Tien Y. Wong?3®, Lisa J. Bain36, Maria C. Carrillo!

1Alzheimer’s Association, Chicago, lllinois, USA
2University of New South Wales and Neuroscience Research, Sydney, NSW, Australia

3Unit of Neurology, Department of Clinical and Experimental Medicine, University of Pisa, Pisa,
Italy

4GRC n° 21, Alzheimer Precision Medicine (APM), AP-HP, Pitié-Salpétriére Hospital, Sorbonne
University, Paris, France

5INmune Bio Inc., La Jolla, CA, USA

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which
permits use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and no
modifications or adaptations are made.

Correspondence: Claire E. Sexton, Alzheimer’s Association, 225 N Michigan Drive, 17th Fl, Chicago, IL 60601, USA.
csexton@alz.org.

CONFLICTS OF INTEREST

K. Anstey is an advisor for StaySharp. CJ. Barnum is a full-time employee and stockholder at INmune Bio Inc. K. Blennow has
served as a consultant, on advisory boards, or on data monitoring committees for Abcam, Axon, Biogen, JOMDD/Shimadzu, Julius
Clinical, Lilly, MagQu, Novartis, Roche Diagnostics, and Siemens Healthineers, and is a co-founder of Brain Biomarker Solutions
in Gothenburg AB (BBS), which is a part of the GU Ventures Incubator Program. H. Brodaty is a member of the Advisory Board,
Nutricia Australia. S. Burnham, Patent: Method for detection of a neurological disease 2014. M.C. Carrillo and C.E. Sexton are
full-time employees of the Alzheimer’s Association. M. Koronyo-Hamaoui is a co-founding member and a consultant of NeuroVision
Imaging Inc. S. Landau has consulted for NeuroVision and Cortexyme. S. Laws is a member of an advisory panel, Cytox Ltd. C.Rowe
is on advisory boards for Biogen Australia, Cerveau Technologies Research Grants from Eisai, Biogen, Enigma, Abbvie. P. Sachdev
is on the advisory committee for Biogen Australia. E.M. Sigurdsson has served as a consultant for H. Lundbeck A/S, Biogen, and
GlaxoSmithKline, and received seminar fees from Merck, Bristol Myers Squibb, and Voyager Therapeutics. He is an inventor on
several patents that are assigned to New York University. Some of the patents on tau immunotherapy and related diagnostics are
licensed to and are being co-developed by H. Lundbeck A/S. C. Szoeke has provided clinical consultancy and been on scientific
advisory committees for the Australian Commonwealth Scientific and Industrial Research Organisation and other relationships that
are subject to confidentiality clauses. D. Wilcock is a paid consultant for AC Immune, Alector, and Eisai Inc. None of the work
presented is related to these agreements. M. Tansey serves on the Michael J. Fox Foundation for Parkinson’s Research Emerging
Targets Advisory Committee, on the W.Weston Garfield Brain Institute Advisory Board, the Quebec Parkinson’s Network, World
Parkinson Coalition Board, Alzheimer’s Association Medical and Scientific Advisory Group, and is a consultant to INmune Bio.,
Longevity Bio, Cerebral Therapeutics, RegeneX, and Prevail Therapeutics.


https://creativecommons.org/licenses/by-nc-nd/4.0/

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Sexton et al.

5Lee Kong Chian School of Medicine, Nanyang Technological University Singapore, Singapore,
Singapore

"Department of Psychiatry and Neurochemistry, Institute of Neuroscience and Physiology, The
Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden

8Clinical Neurochemistry Laboratory, Sahlgrenska University Hospital, MéIndal, Sweden
9Centre for Healthy Brain Ageing, University of New South Wales, Sydney, NSW, Australia
10CSIRO Health & Biosecurity, The Australian e-Health Research Centre, Parkville, VIC, Australia

IMemory and Aging Center, Weill Institute for NeurosciencesUniversity of California San
Francisco, San Francisco, California, USA

12Clem Jones Centre for Ageing Dementia Research (CJCADR), Queensland Brain Institute
(QBI), The University of Queensland, St Lucia Campus (Brisbane), Brisbane, QLD, Australia

13The University of Sydney, Sydney, NSW, Australia

14Departments of Neurosurgery and Biomedical Sciences, Maxine Dunitz Neurosurgical Institute,
Cedars-Sinai Medical Center, Los Angeles, California, USA

LSuniversity of California Berkeley, Berkeley, California, USA

16Academic Unit for Psychiatry of Old Age, Department of Psychiatry, The University of
Melbourne, Melbourne, VIC, Australia

1’North Western Mental Health, Royal Melbourne Hospital, Melbourne, Australia

18Collaborative Genomics and Translation Group, Edith Cowan University, Joondalup, WA,
Australia

Department of Radiology, Johns Hopkins University School of Medicine, Baltimore, Maryland,
USA

20The Florey Institute of Neuroscience and Mental Health, The University of Melbourne,
Melbourne, VIC, Australia

2IMenzies Health Institute Queensland, Griffith University, Griffith, QLD, Australia

22Department of Biomarker Research, National Center for Geriatrics and Gerontology, Obu,
Japan

23Department of Neurology, Icahn School of Medicine at Mount Sinai (ISSMS), New York, New
York, USA

24Department of Psychiatry, National Institute of Mental Health and Neurosciences, Bengaluru,
India

25Department of Molecular Imaging, Austin Health, Melbourne, VIC, Australia
26Neuropsychiatric Institute, Prince of Wales Hospital, Sydney, NSW, Australia

2’Neuroscience Research Australia, Sydney and School of Medical Sciences, UNSW Sydney;,
Sydney, NSW, Australia

Alzheimers Dement. Author manuscript; available in PMC 2023 January 01.

Page 2



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Sexton et al. Page 3

28Departments of Neuroscience and Physiology, and Psychiatry, Neuroscience Institute, New York
University Grossman School of Medicine, New York, New York, USA

29Centre for Aboriginal Medical and Dental Health, University of Western Australia, Crawley, WA,
Australia

30peninsula Clinical School, Central Clinical School, Monash University, Melbourne, VIC, Australia
3lUniversity of Melbourne, VIC, Australia

32Departments of Neuroscience and Neurology, Center for Translational Research in
Neurodegenerative Disease, Normal Fixel Center for Neurological Diseases, University of Florida
College of Medicine, Gainesville, Florida, USA

33Department of Public Health Sciences, University of California, Davis, Davis, California, USA

%4Sanders-Brown Center on Aging and Department of Physiology, University of Kentucky College
of Medicine, Lexington, Kentucky, USA

35Singapore Eye Research Institute, Singapore National Eye Center, Duke-NUS Medical School,
National University of Singapore, Singapore, Singapore

36Independent Science Writer, Elverson, Pennsylvania, USA

Abstract

The Alzheimer’s Association International Conference held its sixth Satellite Symposium in
Sydney, Australia in 2019, highlighting the leadership of Australian researchers in advancing the
understanding of and treatment developments for Alzheimer’s disease (AD) and other dementias.

This leadership includes the Australian Imaging, Biomarker, and Lifestyle Flagship Study of
Ageing (AIBL), which has fueled the identification and development of many biomarkers and
novel therapeutics. Two multimodal lifestyle intervention studies have been launched in Australia;
and Australian researchers have played leadership roles in other global studies in diverse
populations.

Auwustralian researchers have also played an instrumental role in efforts to understand mechanisms
underlying vascular contributions to cognitive impairment and dementia; and through the
Women’s Healthy Aging Project have elucidated hormonal and other factors that contribute to
the increased risk of AD in women. Alleviating the behavioral and psychological symptoms of
dementia has also been a strong research and clinical focus in Australia.

Keywords
Alzheimer’s; dementia; behavioral symptoms; biomarkers; prevention

1 INTRODUCTION

The worldwide effort to identify and develop effective therapies for Alzheimer’s disease
(AD) and other dementias has accelerated in recent years with increased funding
and a proliferation of global collaborations.! Since 2015, the Alzheimer’s Association
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International Conference (AAIC) has helped fuel the globalization of AD research through
its Satellite Symposia, a series of international meetings designed to highlight regional
research and place it in the context of the global effort to identify new cures and treatments
for AD and other dementias. Launched in 2015 in Mexico City, AAIC Satellite Symposia
have also been held in Varna, Bulgaria; Buenos Aires, Argentina; Bengaluru, India; and Sao
Paulo, Brazil. In 2019, the Association selected Sydney, Australia for a Satellite Symposia to
ensure the strategic alignment of dementia research in Australia with that of the international
research community.

Research in Australia has been instrumental in advancing global efforts to better understand
the disease and develop strategies and technologies that will lead to improved treatments
and cures. According to Dementia Australia, an estimated 459,000 Australians currently
live with dementia, with this number predicted to grow to more than 1.1 million by 2058.
Dementia is the second leading cause of death among all Australians and the most common
cause of death among women. The cost of caring for Australians with dementia was
estimated at $14.25 billion in 2016.2

The National Health and Medical Research Council (NHMRC), Australia’s chief funding
agency for medical research, announced its Boosting Dementia Research Initiative in 2014,
which committed $200 million over 5 years and established the National Institute for
Dementia Research (NNIDR) in July 2015 to coordinate an expansion of dementia research.
In 2018, $20 million was committed to establish the Australian Dementia Network to bring
together researchers to create a national dementia clinical quality registry, to network and
standardize memory clinics, and to boost participation in clinical trials.

At the Sydney Symposium, Australian scientists joined with other leaders in the field to
focus on translation of research into new interventions, including novel biomarkers and
novel therapeutics. Investigators shared the latest discoveries regarding genetic and vascular
risk factors as well as multidomain lifestyle interventions designed to address these risk
factors and treat the behavioral and psychological symptoms of dementia (BPSD).

2 BIOMARKERS

The development of AD biomarkers has fueled much of the progress in understanding

the neuropathological and clinical progression of the disease and in developing a range of
intervention strategies. The Australian Imaging, Biomarker, and Lifestyle Flagship Study of
Ageing (AIBL), launched in 2006 as a longitudinal prospective study of cognition in people
over the age of 60, capitalized on the pioneering work of Colin Masters, Christopher Rowe,
and others at the University of Melbourne. At the time of the Sydney Satellite Symposium,
AIBL had enrolled and collected longitudinal data from 2500 participants. These data are
freely available to researchers worldwide.

AIBL, in collaboration with the Alzheimer’s Disease Neuroimaging Initiative (ADNI), is
credited with identifying and developing many the important AD biomarkers currently used
in both research and clinical settings and continues to lead the field in the discovery and
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development of novel biomarkers, particularly in the areas of molecular imaging and blood
biomarkers.

Molecular imaging

Imaging of processes and pathologies at the molecular level through positron emission
tomography (PET), magnetic resonance spectroscopy (MRS), and optical retinal imaging
techniques improves diagnostic and prognostic accuracy. Until relatively recently, these
technologies were used primarily in research settings; however, as technologies have
improved over the years and better reagents have become available, they have begun to be
incorporated into clinical care. For example, Austin Health in Melbourne currently performs
~1000 brain fluorodeoxyglucose (FDG)-PET scans each year. These scans assess brain
glucose metabolism and provide much greater sensitivity and specificity in diagnosing AD
compared to clinical diagnosis when verified against pathological findings,3 leading to more
appropriate management of patients with dementia.

The advent of amyloid PET imaging has taken the specificity of diagnosis to an even higher
level.> As demonstrated in the AIBL study, advances in amyloid PET imaging have also
proven useful in predicting the development of mild cognitive impairment (MCI) and AD
in cognitively normal adults.® Now, with a standardized method for quantitating amyloid
plaque deposition across multiple scanners and using different PET ligands by using a
scale of 0 to 100 “Centiloid units,” amyloid imaging has become even more useful as

a diagnostic tool.” Amyloid imaging as a tool for identifying early pathological changes

in the AD brain has also been incorporated into revised diagnostic criteria developed by

the International Working Group (IWG),8 the National Institute on Aging and Alzheimer’s
Association (NIA-AA) working group,® and the recent NIA-AA Research Framework.10

Molecular imaging also may play multiple important roles in clinical trials: (1) for proof of
target engagement; (2) to estimate target floor and ceiling values for trial inclusion; (3) to
predict cognitive decline and disease progression, which can be used to stratify participants;
and (4) as an outcome measure to monitor effectiveness. Amyloid PET imaging has been
incorporated in many recent clinical trials for these purposes. For example, in a phase 2

trial of the monoclonal antibody bapineuzumab, amyloid PET imaging demonstrated that
bapineuzumab blunts amyloid accumulation in the brainl! whereas another monoclonal
antibody, aducanumab, has been shown to reduce plaque burden.12 These differences in
kinetics may result from the antibodies targeting different forms of amyloid beta (ApS),
which could explain differences in therapeutic efficacy at different stages of disease.13 These
findings also need to be considered when using PET as an outcome measure in clinical trials.

AIBL has collected >1600 PET amyloid scans, making it the largest longitudinal study of
amyloid imaging. A 2013 paper showed for the first time that amyloid load as measured by
PET begins to rise about 20 years before cognitive impairment is apparent, and more recent
data has refined understanding of the relationship between the amount of amyloid present in
the brain and subtle changes in cognition as well as the effect of apolipoprotein E (APOE)
£4 carriage.1*15 Recent research has also revealed that in the AD brain, amyloid exists in
multiple biochemical “pools” comprising both soluble and insoluble forms, but that PET
only quantifies insoluble forms deposited as plaque. University of Melbourne researchers
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are exploring the relationship of different Ag pools with PET amyloid values across the
continuum of the disease.

More recently, tau PET imaging has emerged as a tool for identifying early signs of
neurodegeneration and monitoring disease progression in presymptomatic stages; and there
have also been substantial molecular imaging advances to assess neuroinflammation, another
hallmark of AD pathogenesis.

2.2 Blood biomarkers

Blood-based biomarkers have the potential to provide easily accessible and cost-effective
solutions for the detection of pathological signs of AD, but until recently had been

thought to lack the required analytical sensitivity to measure proteins derived from the
brain in peripheral blood samples. However, recent technological advances, specifically
ultrasensitive immunoassays and mass spectrometry techniques, have enabled dramatic
improvements in the ability to quantify AD biomarkers in blood. Recent blood biomarker
studies incorporate not only various species of Agand the neurodegeneration biomarker
neurofilament light (NfL), but also novel methods for assessing levels of phosphorylated
tau (p-tau). Consequently, these assays show great promise for use as screening tests,

as well as tools to study AD pathophysiology in clinical, epidemiological, and genetic
research. The development of blood biomarkers reflecting the complex and heterogeneous
pathophysiology of AD is the cornerstone for early diagnosis, reliable prognosis, and drug
response prediction. In addition, as AD is multifaceted, it’s likely that a multiple biomarker
approach will be needed for a correct stratification of the disease and its tailored treatment.1”

A recent collaboration between scientists from Australia and Japan demonstrates the utility
of plasma A biomarkers to predict brain amyloid burden. Using a technique combining
immunoprecipitation with mass spectrometry (IP-MS), and applying the technique to two
independent datasets, the investigators showed that a composite of plasma biomarkers
showed a diagnostic accuracy of 90% when amyloid PET was used as the standard of
truth.18 Several other plasma biomarker assays in development have shown similar levels of
accuracy (e.g., Schindler et al.1%). More recent longitudinal data further shows that plasma
Ap levels track with cognitive decline.

A novel and very promising blood biomarker for AD-type tau pathology is p-taul81. In
2018, a study using an electrochemiluminescence (ECL) immunoassay developed at Lilly
Research Laboratories in the United States reported increased plasma p-taul81 in AD and
correlations with both and amyloid and tau PET.20 These findings were replicated in a large
cohort using the same ECL immunoassay, also demonstrating that plasma and cerebrospinal
fluid (CSF) levels of p-taul81 correlate strongly, and that p-taul81 levels are normal in other
neurodegenerative disorders.2! Importantly, the increase in plasma p-tau181 was significant
before amyloid PET, but after CSF and plasma AB42, at sub-PET threshold amyloid
pathology.2! Very similar results were found using a novel assay based on the Simoa
platform, validated in four independent cohorts, also in patients with cognitive complaints
in the primary care setting.22 Importantly, plasma p-tau181 measured by Simoa in samples
taken 8 years prior to autopsy could differentiate AD from non-AD neurodegenerative
diseases in neuropathologically confirmed cases with high (area under the curve [AUC]
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0.97) accuracy.?3 These data support plasma p-tau181 as a robust blood biomarker that
shows promise for implementation in clinical diagnostic routine.

2.3| Novel biomarkers

Other novel biomarkers discussed at the Sydney Satellite Symposium included markers

of mitochondrial abnormalities and inflammation, such as molecular imaging of the
mitochondrial translocator protein (TSPO)24 and mitochondrial complex 1;2425 endothelial-
derived plasma exosome proteins that may serve as markers of vascular contributions to
cognitive impairment and dementia (VCID);27:28 other CSF, plasma, and clinical biomarkers
of VCID; advanced magnetic resonance imaging (MRI) markers of VCID;2° and retinal
imaging biomarkers of amyloid, vascular changes, and neurodegeneration,30-36

Alpha-synuclein is a biomarker associated with synucleinopathies such as Parkinson’s
disease (PD) and dementia with Lewy bodies (DLB) but also represented in limbic

cerebral areas in both MCI and AD.37 Recent studies demonstrated that measurement

in CSF with innovative techniques (real-time quaking-induced conversion test assay [RT-
QuIC]* and protein misfolding cyclic amplification [PMCA]38) or in peripheral red blood
cells3940 could enrich the biomarker array for a precise stratification of typical and atypical
phenotypes of AD.

3| NOVEL THERAPEUTICS

Disappointing clinical trials of amyloid-targeting AD therapies have propelled the
development of alternative therapeutic approaches. Among those discussed at the Sydney
Satellite meeting were immunotherapies and other compounds that target tau by inhibiting
kinases or aggregation or stabilizing microtubules. Because tau pathology correlates more
strongly with the severity of dementia than A pathology, targeting tau may be more
efficacious than targeting Ag once cognitive impairment begins. Sigurdsson provided an
overview of the work of his laboratory in which initial studies demonstrated the efficacy of
active and passive tau immunotherapies.#142 These studies have since been confirmed and
extended by numerous groups, resulting in several ongoing clinical trials.43 Currently, his
group is clarifying the mechanisms of tau antibody therapies, and developing tau antibody
fragments, including single domain antibodies derived from Ilama, both for in vivo detection
of tau and as therapeutic agents.44-46

Another target that has received increasing attention in the AD field and at the Sydney
meeting is inflammation. Inflammation appears to contribute substantially to disease
progression in AD and other neurodegenerative diseases, with the brain-resident innate
immune cells called microglia as key effector cells.4” Genetic studies have also identified
immune-related genes as important risk factors. Thus, although trials of anti-inflammatory
drugs have failed thus far to show efficacy in AD, targeting inflammatory pathways and
other interacting pathways such as metabolic and insulin resistance pathways continue

to be viewed as potentially promising therapeutic strategies.*® For example, INmuneBio,
with support from the Alzheimer’s Association, is currently conducting a Phase 1 study
of XPro1595®, a drug that inhibits inflammation by selectively targeting and neutralizing
soluble tumor necrosis factor (TNF). TNF has been shown to affect multiple metabolic and
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immune pathways and contribute to insulin resistance and AD*? and XPro1595 has been
shown in multiple AD mouse models to be neuroprotective and anti-inflammatory but not
immunosuppressive.43-23 The trial, funded by the Alzheimer’s Association Part the Cloud
Translational Research program, is underway at five sites across Australia.

One of the challenges in developing treatments for AD is the blood-brain barrier, a
continuous endothelial membrane that seals off the circulating blood from the interstitial
space in the brain.>* Numerous physiological transport systems have been exploited to
deliver drugs across the blood-brain barrier and direct infusions into the brain have been
developed but have met with limited success.

One novel non-invasive approach being developed at the University of Queensland in
Brisbane, Australia, uses low-intensity ultrasound in combination with intravenously
injected microbubbles to transiently and safely disrupt the blood-brain barrier.5° Testing
this approach in a mouse model of AD, Gétz et al. have demonstrated the ability of repeated
treatments with scanning ultrasound (SUS) to reduce amyloid plaque burden and restore
memory even in the absence of anti-amyloid drugs.>® They went on to show that the
technique does not increase cerebral amyloid angiopathy (CAA) or microbleeds, which are
thought to be associated with an increased risk of vascular dementia and that SUS also
stimulates microglia activation and increased phagocytosis of amyloid.5” Moreover, they
have shown that SUS facilitates the uptake of therapeutic antibodies by the brain and into
neurons more than tenfold, suggesting SUS as a drug delivery tool .58

In a mouse model of tauopathy, Gotz et al. showed that repeated SUS treatments also
cleared neuronal tau and improved motor and memory functions through the induction of
autophagy.®® They have since upscaled their research to test the approach in sheep, an
animal model with a more human-like skull,89 and are moving toward human safety trials
and optimization of the technique in humans.

4| TARGETING VASCULAR, GENETIC, AND LIFESTYLE RISK FACTORS

Vascular risk factors including diabetes, hypertension, smoking, and stroke have long been
known to increase the risk of cognitive decline and dementia.51 While the impact of stroke
on the development of dementia is seen primarily in late life, exposure to cardiovascular
risk factors in early and mid-life has also been linked to cognitive worsening.52 Moreover,
multiple mechanisms have been shown to contribute to VCID, including ischemia,
inflammation, oxidative stress, and impaired amyloid clearance; and other factors that
may contribute throughout a person’s life course including low socioeconomic status, low
literacy, and environmental factors have been linked to poorer cardiovascular fitness and
thus, cognitive decline.

Australian researchers are among the leaders in efforts to better understand both the
mechanisms underlying VCID and the potential to identify modifiable risk factors to
prevent cognitive decline. For example, they lead the Stroke and Cognition consortium
(STROKOG), an international consortium that has developed harmonized methods for
collecting longitudinal data from individuals who had a stroke or are at elevated risk of
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stroke or transient ischemic attack (T1A).63 STROKOG has merged data from >18,000
participants in 28 studies conducted in 17 countries. A recent analysis of data from 13
studies in 8 countries confirmed a high prevalence of post-stroke cognitive impairment
(PSCI) and identified a history of past stroke, diabetes, hypertension, smoking, atrial
fibrillation, and congestive heart failure as factors that increase the risk of PSCI.%4 The

study further highlighted differences among different ethno-racial groups in terms of the
influence of various risk factors. Other studies that have contributed to the understanding of
the interplay among vascular disease, cognition, diabetes, and functional cognitive indicators
such as gait include the Tasmanian Study of Cognition and Gait (TASCOG) and the
Cognition and Diabetes in Older Tasmanians (CDOT) study.

Worldwide, women have a higher prevalence of dementia than men,5° and female sex

is the second strongest risk factor for late-onset AD after advanced age.56 Factors that

may contribute to the elevated risk of dementia in women include longer lifespan,

genetics, hormonal differences, and an increased prevalence of metabolic and vascular risk
factors.57:68 Research has shown that heart disease in women differs from that in men

in terms not only of risk factors but in symptoms and approaches to management and
prevention; and similar sex differences are now being revealed in dementia research studies.

The influence of sex hormones on dementia risk remains poorly studied and understood
although there is substantial evidence pointing to dramatic brain effects associated with
hormonal changes during the menopausal transition.%? For 30 years, the Women’s Healthy
Aging Project (WHAP), a longitudinal study of Australian-born women, has been collecting
multi-domain data—including hormone levels; cognitive measurements; brain imaging; and
vascular, genetic, and lifestyle risk factors—on women through the menopausal transition
and into aging.”%71 Recent research by Szoeke et al. at the University of Melbourne showed
that the combination of APOE £4 and midlife dyslipidemia compounded the risk of brain
amyloid deposition in late life.”2 These findings may help explain why carriage of APOE &4
increases the risk of developing AD to a greater extent in women than in men.”3

APOE &4 is the strongest known genetic risk factor for AD, yet multiple international
genome-wide association studies (GWAS) have also identified 40 susceptibility loci and
are using functional genomics studies to map these loci to genes, variants, and genetic
pathways.”* Across multiple sites in Australia, AIBL researchers have investigated whether
it is possible to develop polygenic risk scores (PRS) to predict preclinical cognitive decline.
While their research indicates that AD risk-weighted PRS are no better than APOE £4
alone in predicting cognitive decline, combining AD risk genes with genes associated

with cognition and using phenotypic weighting appears to have some utility for predicting
cognitive performance.”77

While genetic factors clearly increase the risk of dementia, there is also strong evidence that
lifestyle and environment also play important roles in increasing dementia, leading research
groups worldwide to study whether lifestyle interventions may mitigate that risk. A recent
study showed that a favorable lifestyle is associated with decreased dementia incidence even
in older adults at high genetic risk.”8 Thus, given the overwhelming evidence that mid-life
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exposure to vascular risk factors contribute to AD,’® recent primary prevention studies have
focused on lifestyle modifications to reduce these risk factors.

Evidence for the benefits of physical activity on cognition are particularly intriguing

in part because of the face validity of putative mechanisms: improved cardiovascular

health and cerebral blood flow, increased neuroplasticity and neurogenesis, and increases

in blood levels of mediators of these physiological functions, including brain-derived
neurotrophic factor (BDNF), insulin growth factor 1 (IGF-1), vascular growth factors,
homocysteine, and nitric oxide.8% In Australia, investigators enrolled older adult participants
from the AIBL study in a 24-month physical activity intervention trial (the AIBL Active
Study), which demonstrated excellent adherence and positive cardiovascular health benefits,
suggesting that physical intervention may reduce risk factors for dementia.8! The study

also demonstrated that among older adults, long-term adherence to physical activity
interventions is feasible. Another trial in Australia—the Individual Goal Setting (INDIGO)
study—uses peer mentors and goal setting as motivators to increase physical activity
among sedentary community-dwelling older adults with subjective memory complaints
(SMC) or MCI.82 Sleep disturbances and unhealthy diet have also been associated with
increased brain amyloid burden.8384 In the case of the former, AIBL researchers have shown
this to be significantly moderated by genetic factors.85 This emphasizes the importance

of understanding gene—environment interactions to improve potential efficacy of lifestyle
interventions. Given the AIBL research group’s focus on lifestyle, it is no surprise that they
have led the way in clinical and physiological studies investigating the links between AD
and exercise, sleep, diet, and other modifiable lifestyle factors, including their interaction
with genetic factors.

FINGERS and other global efforts to combat dementia

The World-Wide FINGERS (WW-FINGERS) network, co-led by the FINGERS team and
the Alzheimer’s Association, aims to replicate the landmark Finnish Geriatric Intervention
Study to Prevent Cognitive Impairment (FINGER) in different populations.88 FINGER was
the first large study to demonstrate that a multidomain intervention combining exercise, diet,
cognitive training, and vascular risk monitoring could prevent cognitive decline in elderly
participants at risk of cognitive decline based on their cardiovascular risk score.8” WW-
FINGERS studies in the United States (U.S. POINTER), Singapore (SINGER), Australia
(AU-ARROW), China (MIND-CHINA), four European countries (MIND-ADmini), and the
Basque population (GOI1Z ZAINDU) use harmonized clinical trial methods and outcome
measures adapted to the specific geographical, ethnic, cultural characteristics, and lifestyle
practices of their populations.

Since the AAIC-SS in Sydney, the Alzheimer’s Association and the Medical Research
Future Fund have funded the launch and implementation of the Australian Multidomain
Approach to Reduce Dementia Risk by Protecting Brain Health with Lifestyle Intervention
(AU-ARROW). The AU-ARROW intervention and assessment model builds on AIBL
research findings and a lifestyle intervention study that demonstrated improved cognition
and increased cerebral glucose metabolism resulting from a combination of physical activity
with computerized brain training.88 The 2-year trial will be conducted in Sydney and
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Perth, comparing a multidomain intervention (aerobic exercise, nutritional counseling,
computerized cognitive training, social engagement, and vascular risk monitoring) with a
control group receiving health education and support. AU-ARROW has been harmonized
to the U.S. POINTER study, which is wholly funded and led in collaboration with the
Alzheimer’s Association. This coordination is a key aspect for both studies, and supported
through WW FINGERS.

Also in Australia, investigators have launched a 3-year online multimodal lifestyle
intervention study called Maintain Your Brain (MYB), aimed at reducing cognitive decline
in older adults.89 If effective, this intervention could be easily and broadly implemented in
diverse populations.

Other global studies have been examining other aspects of cognitive impairment in diverse
populations around the world. For example, starting in 2012, the Cohort Studies of Memory
in an International Consortium (COSMIC) began collecting and harmonizing data from
population-based longitudinal studies of aging and dementia, now including 41 cohorts in
31 countries across six continents.%° By exploring risk factors that contribute to cognitive
decline across 20 cohorts, including different ethno-racial groups, Lipnicki et al. showed
that certain risk factors such as high cholesterol, diabetes, smoking, and female sex are
more strongly associated with cognitive decline among Asians than Whites, suggesting

that prevention strategies may need to be adapted according to geography and ethnicity.91
Brain structural and neuropathological changes have also been shown to differ among
individuals with dementia from diverse ethnic and racial groups.9? In Australia, increased
dementia prevalence and incidence was demonstrated among Aboriginal and Torres Strait
Islander peoples compared to non-Aboriginal older people® and has led to the development
and validation of cognitive and well-being assessments and resources for Aboriginal
people®*95 community models of dementia care,%6 and interventional partnerships such

as the Dementia Prevention and Risk Management Program for Aboriginal Australians
(DAMPAA) program aimed at reducing dementia risk through exercise, cardiovascular risk
management, cognitive and social engagement, and education in partnership with Aboriginal
community—controlled health services and communities.

Globally, efforts are also underway to increase participant engagement and recruitment
efficiency in clinical studies worldwide. In Australia, for example, StepUp for Dementia
Research is a platform that connects individuals with research studies. Similar platforms
have also been developed in the United States (the Alzheimer’s Association’s TrialMatch®,
Banner Health’s Alzheimer’s Prevention Registry, and UCSF’s Brain Health Registry):

the United Kingdom (Join Dementia Research); and Netherlands (Amsterdam UMC VU
University’s Hersenonderzoek).

The Journal of Alzheimer’s Disease recently published a special issue from the International
Research Network on Dementia Prevention (IRNDP). The IRNDP is a network of
researchers and stakeholders with a common interest in dementia risk reduction, especially
incorporating low- and middle-income countries. The special issue included articles on risk
factors, trials, and population-level modeling related to dementia risk factors.” While it
highlights the growing evidence suggesting that lifestyle and environmental factors®® may
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be targeted to reduce the risk of dementia, it also recognizes the substantial knowledge gaps
that remain and that there are limitations in the quality and quantity of evidence.99

The World Health Organization (WHO) has published the first global guidelines for risk
reduction of cognitive decline and dementia. The guidelines, developed using the GRADE
methodology involving a range of international experts, draw mostly from the literature on
interventions to reduce risk of dementia and cognitive impairment. Observational research
was used to inform the guidelines where there was a lack of randomized controlled trials.
There are also guidelines emerging that focus on specific risk factors and populations.

For example, the Australian Dementia Collaborative Research Centres at the University of
Melbourne have published physical activity guidelines for older Australians with MCI or
SCD.100 A global call for action on dementia risk reduction must involve consumers and
clinicians and be informed by new evidence as it emerges. To that end, recommendations for
clinicians have been published to guide patients regarding the potential benefits of physical
activity on brain health while taking into account individual patients’ health problems or
other limitations.101

5| THE ROLE OF PSYCHOGERIATRICS IN DEMENTIA CARE

For patients and caregivers, behavioral and psychological symptoms associated with
dementia are among the most burdensome.102 Agitation, delusions, hallucinations, sleep
disturbances, and apathy occur commonly in patients with dementia as well as in patients
with depression, and many patients with a psychiatric disorder mimicking dementia actually
have other conditions that are treatable, such as depression or apathy.103-105

International consensus groups including the International Psychogeriatrics Association
(IPA), International Society to Advance Alzheimer’s Research and Treatment (ISTAART)
Neuropsychiatric Symptoms (NPS) Professional Interest Area (P1A), and other expert
panels have begun to develop diagnostic criteria for agitation, psychosis, and apathy in
major and minor neurocognitive disorders (the terminology advocated as a replacement

for “dementia” in the Diagnostic and Statistical Manual for Mental Disorders, 5th edition
[DSM-5]).82-84 These criteria are essential for developing appropriate pharmacological and
non-pharmacological interventions.

Several studies in different parts of the world have documented that many people

in residential long-term care facilities have treatable psychiatric disorders but receive
inappropriate drug treatments.196-109 |n Australia, two studies—the Halting Antipsychotic
Use in Long-Term Care (HALT) trial and the Reducing Use of Sedatives (RedUSe)

trial have achieved reductions in the use of psychotropic medications.110.111.17 These
investigators and others advocate an increased focus on non-pharmacological interventions
through a person-centered care paradigm12 and using novel strategies such as humor
therapy.113 Another novel approach to reducing BPSD in people with dementia is being
developed by researchers at Griffith University in South East Queensland, Australia. They
have been researching the use of “social robots” with artificial intelligence systems to
interact with people and tap into their need for social connections.14 A recent systematic
review showed that social robots were able to improve or increase pleasure affect, decrease
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depressive symptoms and loneliness scores, increase quality of life, and reduce agitation.11®
Indeed, evidence indicates that the use of appropriate technologies can enable older adults
to continue living in their homes longer, maximize individual autonomy, and promote social
participation.116

6| GUT-BRAIN AXIS REGULATION OF ALZHEIMER’S DISEASE
PATHOLOGY

The gut—brain—-microbiota axis plays a critical role in determining the long-term health of
the brain. This axis describes a bidirectional communication between the gut microbiota
residing in the gastrointestinal tract and the brain, which influences many of the biochemical
and vascular processes in the brain at every stage from development to neurodegeneration.
The main mechanisms of gut-brain axis communication include direct vagal signaling,
endocrine factors, metabolic processes, and immune signaling.}17 Variations in the gut
microbiota due to stress, antibiotic usage, or aging alters the homeostatic processes in the
periphery and the brain, ultimately predisposing the aging population to the accumulation of
amyloid plaques and tau tangles. This novel idea is in line with recent findings, including a
report released by the WHO, which has identified lifestyle-related risk factors as a critical
part of AD etiology and may even precipitate the canonical pathological changes in Agand
tau.118 In this sense, the physiological adaptations elicited by gut-brain axis signaling can
prevent the onset and/or progression of AD creating a novel therapeutic strategy involving
the use of gut microbiota altering probiotics and prebiotics.

Several preclinical and clinical studies have supported the role of probiotic and prebiotic
supplements for promoting resilience to the clinical and biochemical signatures of AD. In a
randomized, double-blind, placebo-controlled trial, 12 weeks of Bifidobacterium breve Al
supplementation to patients with cognitive impairment complaints improved their immediate
memory scores.119 A similar study using Lactobacillus plantarum C29 fermented soybean
showed an increase in cognitive function related to memory and attention in patients with
MCI.120 This study also showed that the improvement in cognitive impairment increased
serum BDNF levels validating the biochemical changes in the brain elicited by probiotic
treatment.

One of the main mechanisms of gut—brain—-microbiota axis communication that can
promote resilience to AD is the prevention of neuroinflammation, a major risk of AD
progression.12! For example, low-grade Ab accumulation has been associated with microglia
activation leading to a higher retention of the amyloid plaques!?2 and stimulation of
proinflammatory nuclear factor kappa-light-chain-enhancer of activated B cell (NF-kB)
signaling and associated gliosis.123 Along these lines, there have been several preclinical
studies demonstrating how the gut microbiota and gut—brain axis signaling can positively
impact neuroinflammation by attenuating microglia activation.124 In a PD model, fecal
transplants from healthy human donors into a mouse model of PD attenuated the
associated physical and cognitive impairments.12%> One study showed a direct relationship
between the probiotic Clostridium butyricuns butyrate production and the attenuation
of microglia activation and proinflammatory cytokine release.128 This and other gut
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microbiota—metabolite relationships have been identified as potential therapeutic strategies
that could be capitalized on for the delay of the onset and/or progression of AD.127

7| CONCLUSION

Recent increased funding for AD and other dementia research has enabled Australia to

play a leading role across multiple disciplines in international research efforts to fight these
diseases. Australia has also supported the efforts of low- and middle-income countries in the
Asia-Pacific region, for example, by providing research capacity for the development of a
national dementia action plan in Vietnam.

In addition to presentations by leaders in the field, the Symposium highlighted innovative
work underway by junior investigators and others who were selected to share their data
through two “lighting poster rounds.” These sessions confirmed that Australian AD research
will continue to thrive in the coming years.

ACKNOWLEDGMENTS

FUNDING

Planning for the symposium was supported by NHMRC National Institute for Dementia Research (NNIDR). The
authors wish to acknowledge the administrative team who provided significant support in the preparation of the
report on its proceeding including Ms. Joanna Graca.

Authors are supported in part by the following: K. Anstey: National Health and Medical Research Council

Grants 1100579, 1102694. C.J. Barnum: Alzheimer’s funding is a Part the Cloud Award. A. Barron: Nanyang
Technological University Singapore; Alzheimer’s Association (AARG-18-566427) and Singapore Ministry of
Education (2018-T1-001-041). K. Blennow: the Swedish Research Council (#2017-00915), the Alzheimer

Drug Discovery Foundation (ADDF), USA (#RDAPB-201809-2016615), the Swedish Alzheimer Foundation
(#AF-742881), Hjarnfonden, Sweden (#F02017-0243), the Swedish state under the agreement between the
Swedish government and the County Councils, the ALF-agreement (#ALFGBG-715986), and European Union
Joint Program for Neurodegenerative Disorders (JPND2019-466-236). H. Brodaty: funding for the Maintain Your
Brain trial was provided by a National Health and Medical Research Council of Australia Program Boosting
Dementia Research Team Grant APP1095097. Funding for the HALT study was provided by an Australian
Department of Health Aged Care Services Improvement Healthy Ageing Grant. S. Burnham: National Health and
Medical Research Council Grants 1156891, 1161706, 1191535. F. Elahi: New Vision Research Investigator Award
(CCAD201903), Larry L. Hillblom Foundation (2019-A-012-SUP), National Institutes of Health (UH3NS100608).
Y.H. Jeon: the early implementation of StepUp for Dementia Research is supported by the Australian Government
Department of Health under the Dementia and Aged Care Services Fund. M. Koronyo-Hamaoui: National Institute
on Aging (R01 AG055865 and R01 AG056478) and the Tom Gordon Private Foundation. S. Landau: National
Institutes on Aging (RO1 AG062542, R0O1 AG062689, U19 AG024904). N. Lautenschlager: National Health and
Medical Research Council Grants 1005942, 1045530, 1100579. S. Laws: National Medical Health and Research
Council (APP1161706, APP1191535, APP1151854). D. Lipnicki: funding for COSMIC comes from National
Health and Medical Research Council of Australia Program Grant (ID 1093083) (PSS, HB), the National Institute
On Aging of the National Institutes of Health under Award Number RF1AG057531 (PSS, MG, RBL, KR,

KWK, HB), and philanthropic contributions to The Dementia Momentum Fund (UNSW Project ID PS38235).

H. Lu: National Institutes of Health (UH3 NS100588, RO1 AG064792). W. Moyle: funding for the Effect of

an Interactive Therapeutic Robotic Animal on Engagement, Mood States, Agitation and Antipsychotic Drug Use
was provided by a National Health and Medical Research Council Project Grant APP1065320; funding for The
effect of PARO on social engagement, communication and quality of life in people living with dementia in
residential care was provided by a Alzheimer’s Australia Research Grant; piloting a Telepresence Robot: Feasibility
and impact on the person with dementia and family was funded by a Dementia Collaborative Research Special
Project Research Grant. A. Nakamura: Research and Development Grants for Dementia from the Japan Agency
for Medical Research and Development, AMED. G. Pasinetti: funding provided by the P50 AT008661-01 from
the National Center for Complementary and Integrative Health (NCCIH) and the Office of Dietary Supplements
(ODS) and support from the Altschul Foundation. In addition, J.W. and G.M.P. hold positions in the Research

and Development Unit of the Basic and Biomedical Research and Training Program, GRECC and G.M.P are a
VA Senior Research Career Scientist at the James J. Peters Veterans Affairs Medical Center. We acknowledge

that the contents of this manuscript are solely the responsibility of the authors and do not necessarily represent

Alzheimers Dement. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Sexton et al. Page 15

the views of the NCCIH or the U.S. Department of Veterans Affairs or the United States Government. N. Rao:

Tata trusts and Centre for Brain Research. P. Sachdev: grant funding from the NHMRC and the NIA/NIH. P.
Schofield: National Medical Health and Research Council (Australia) 1176716. E. Sigurdsson: National Institutes
of Health, RO1 NS077239, R0O1 AG032611, R21 AG059391, R21 AG058282. V. Srikanth: National Health

and Medical Research Council Practitioner Fellowship (APP1137837). C. Szoeke: National Medical Health and
Research Council (547500, 1032350, and 1062133), the Royal Australasian College of Physicians, the Alzheimer’s
Association (NIRG-14-320312). D. Wilcock: NINDS UH3NS100606, RO1INS097722; NIA RF1AG057754. M.
Tansey: National Institutes of Health (1R01-AG-057247, 5R01-NS-092122, 3RF1-AG-051514) and an endowment
from the Norman Fixel Institute for Neurological Diseases at the University of Florida.

REFERENCES

1. Carrillo MC, Snyder HM, Conant R, Worley S, Egge R. Editorial: a turning point in Alzheimer’s
research: harmonized research strategies and novel investments in public health infrastructure are
reenergizing the field, and rekindling hope for those affected by Alzheimer’s and related dementias.
J Prev Alzheimers Dis. 2019;6:214-216. 10.14283/jpad.2019.36. [PubMed: 31686089]

2. NHMRC National Institute for Dementia Research. Australia’s Boosting Dementia Research
Initiative: Report on early outcomes. n.d.

3. Jagust W, Reed B, Mungas D, Ellis W, Decarli C. What does fluorodeoxyglucose
PET imaging add to a clinical diagnosis of dementia?. Neurology. 2007;69:871-877.
10.1212/01.wnl.0000269790.05105.16. [PubMed: 17724289]

4. Elias A, Woodward M, Rowe CC. Management impact of FDG-PET in dementia: results from
a tertiary center memory clinic. J Alzheimers Dis JAD. 2014;42:885-892. 10.3233/JAD-132729.
[PubMed: 24961944]

5. Rowe CC, Ng S, Ackermann U, et al. Imaging beta-amyloid burden in aging and dementia.
Neurology. 2007;68:1718-1725. 10.1212/01.wnl.0000261919.22630.ea. [PubMed: 17502554]

6. Rowe CC, Bourgeat P, Ellis KA, et al. Predicting Alzheimer disease with S-amyloid imaging: results
from the Australian imaging, biomarkers, and lifestyle study of ageing. Ann Neurol. 2013;74:905-
913. 10.1002/ana.24040. [PubMed: 24448836]

7. Amadoru S, Doré V, McLean CA, et al. Comparison of amyloid PET measured in Centiloid units
with neuropathological findings in Alzheimer’s disease. Alzheimers Res Ther. 2020;12:22. 10.1186/
$13195-020-00587-5. [PubMed: 32131891]

8. Dubois B, Feldman HH, Jacova C, et al. Advancing research diagnostic criteria for Alzheimer’s
disease: the IWG-2 criteria. Lancet Neurol. 2014;13:614-629. 10.1016/S1474-4422(14)70090-0.
[PubMed: 24849862]

9. McKhann GM, Knopman DS, Chertkow H, et al. The diagnosis of dementia due to Alzheimer’s
disease: recommendations from the National Institute on Aging-Alzheimer’s Association
workgroups on diagnostic guidelines for Alzheimer’s disease. Alzheimers Dement J Alzheimers
Assoc. 2011;7:263-269. 10.1016/j.jalz.2011.03.005.

10. Jack CR, Bennett DA, Blennow K, et al. NIA-AA research framework: toward a biological
definition of Alzheimer’s disease. Alzheimers Dement J Alzheimers Assoc. 2018;14:535-562.
10.1016/j.jalz.2018.02.018.

11. Rinne JO, Brooks DJ, Rossor MN, et al. 11C-PiB PET assessment of change in fibrillar
amyloid-beta load in patients with Alzheimer’s disease treated with bapineuzumab: a phase 2,
double-blind, placebocontrolled, ascending-dose study. Lancet Neurol. 2010;9:363-372. 10.1016/
S1474-4422(10)70043-0. [PubMed: 20189881]

12. Sevigny J, Chiao P, Bussiére T, et al. The antibody aducanumab reduces AB plaques in
Alzheimer’s disease. Nature. 2016;537:50-56. 10.1038/nature19323. [PubMed: 27582220]

13. Arndt JW, Qian F, Smith BA, et al. Structural and kinetic basis for the selectivity of aducanumab
for aggregated forms of amyloid-g. Sci Rep. 2018;8:1-16. 10.1038/s41598-018-24501-0.
[PubMed: 29311619]

14. Burnham SC, Laws SM, Budgeon CA, et al. Impact of APOE-#4 carriage on the onset
and rates of neocortical Ag-amyloid deposition. Neurobiol Aging. 2020;95:46-55. 10.1016/
j.neurobiolaging.2020.06.001. [PubMed: 32750666]

Alzheimers Dement. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Sexton et al.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Page 16

Villemagne VL, Burnham S, Bourgeat P, et al. Amyloid B deposition, neurodegeneration, and
cognitive decline in sporadic Alzheimer’s disease: a prospective cohort study. Lancet Neurol.
2013;12:357-367. 10.1016/S1474-4422(13)70044-9. [PubMed: 23477989]

Brown BM, Rainey-Smith SR, Dore V, et al. Self-reported physical activity is associated with tau
burden measured by positron emission tomography. J Alzheimers Dis JAD. 2018;63:1299-1305.
10.3233/JAD-170998. [PubMed: 29758940]

Baldacci F, Mazzucchi S, Della Vecchia A, et al. The path to biomarkerbased diagnostic

criteria for the spectrum of neurodegenerative diseases. Expert Rev Mol Diagn. 2020;20:421-441.
10.1080/14737159.2020.1731306. [PubMed: 32066283]

Nakamura A, Kaneko N, Villemagne VL, et al. High performance plasma amyloid-g biomarkers
for Alzheimer’s disease. Nature. 2018;554:249-254. 10.1038/nature25456. [PubMed: 29420472]

Schindler SE, Bollinger JG, Ovod V, et al. High-precision plasma g-amyloid 42/40 predicts current
and future brain amyloidosis. Neurology. 2019;93:e1647-59. 10.1212/WNL.0000000000008081.
[PubMed: 31371569]

Mielke MM, Hagen CE, Xu J, et al. Plasma phospho-tau181 increases with Alzheimer’s

disease clinical severity and is associated with tau- and amyloid-positron emission tomography.
Alzheimers Dement J Alzheimers Assoc. 2018;14:989-997. 10.1016/j.jalz.2018.02.013.
Janelidze S, Mattsson N, Palmqvist S, et al. Plasma P-taul81 in Alzheimer’s disease: relationship
to other biomarkers, differential diagnosis, neuropathology and longitudinal progression to
Alzheimer’s dementia. Nat Med. 2020;26:379-386. 10.1038/s41591-020-0755-1. [PubMed:
32123385]

Karikari TK, Pascoal TA, Ashton NJ, et al. Blood phosphorylated tau 181 as a biomarker for
Alzheimer’s disease: a diagnostic performance and prediction modelling study using data from
four prospective cohorts. Lancet Neurol. 2020;19:422-433. 10.1016/S1474-4422(20)30071-5.
[PubMed: 32333900]

Lantero Rodriguez J, Karikari TK, Suarez-Calvet M, et al. Plasma p-taul81 accurately predicts
Alzheimer’s disease pathology at least 8 years prior to post-mortem and improves the clinical
characterisation of cognitive decline. Acta Neuropathol (Berl). 2020;140:267-278. 10.1007/
s00401-020-02195-x. [PubMed: 32720099]

Barron AM, Tokunaga M, Zhang M-R, Ji B, Suhara T, Higuchi M. Assessment

of neuroinflammation in a mouse model of obesity and p-amyloidosis using PET. J
Neuroinflammation. 2016;13:221. 10.1186/s12974-016-0700-x. [PubMed: 27578213]

Terada T, Obi T, Bunai T, et al. In vivo mitochondrial and glycolytic impairments in patients with
Alzheimer disease. Neurology. 2020;94:1592-604. 10.1212/WNL.0000000000009249. [PubMed:
32139504]

Barron AM, Ji B, Fujinaga M, et al. In vivo positron emission tomography imaging of
mitochondrial abnormalities in a mouse model of tauopathy. Neurobiol Aging. 2020;94:140-148.
10.1016/j.neurobiolaging.2020.05.003. [PubMed: 32623260]

Abner EL, Elahi FM, Jicha GA, et al. Endothelial-derived plasma exosome proteins in Alzheimer’s
disease angiopathy. FASEB J Off Publ Fed Am Soc Exp Biol. 2020;34(4):5967-5974. 10.1096/
fj.202000034R.

Elahi FM, Casaletto KB, Altendahl M, et al. Liquid Biopsy” of white matter hyperintensity

in functionally normal elders. Front Aging Neurosci. 2018;10:343. 10.3389/fnagi.2018.00343.
[PubMed: 30483114]

Sur S, Lin Z, Li Y, et al. Association of cerebrovascular reactivity and Alzheimer

pathologic markers with cognitive performance. Neurology. 2020;95:€962-72. 10.1212/
WANL.0000000000010133. [PubMed: 32661101]

Koronyo-Hamaoui M, Koronyo Y, Ljubimov AV, et al. Identification of amyloid plaques in

retinas from Alzheimer’s patients and noninvasive in vivo optical imaging of retinal plaques

in a mouse model. Neurolmage. 2011;54(suppl):S204-217. 10.1016/j.neuroimage.2010.06.020.
[PubMed: 20550967]

Koronyo Y, Biggs D, Barron E, et al. Retinal amyloid pathology and proof-of-concept imaging trial
in Alzheimer’s disease. JCI Insight. 2017;2(16), €93621. 10.1172/jci.insight.93621.

Alzheimers Dement. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Sexton et al.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Page 17

Shi H, Koronyo Y, Rentsendorj A, Regis GC, et al. Identification of early pericyte loss and vascular
amyloidosis in Alzheimer’s disease retina. Acta Neuropathol (Berl). 2020;139:813-836. 10.1007/
s00401-020-02134-w. [PubMed: 32043162]

Hadoux X, Hui F, Lim JKH, et al. Non-invasive in vivo hyperspectral imaging of the retina

for potential biomarker use in Alzheimer’s disease. Nat Commun. 2019;10:4227. 10.1038/
s41467-019-12242-1. [PubMed: 31530809]

More SS, Beach JM, McClelland C, Mokhtarzadeh A, Vince R. In vivo assessment of retinal
biomarkers by hyperspectral imaging: early detection of Alzheimer’s disease. ACS Chem
Neurosci. 2019;10:4492-4501. 10.1021/acschemneuro.9b00331. [PubMed: 31603648]

Dumitrascu OM, Lyden PD, Torbati T, et al. Sectoral segmentation of retinal amyloid imaging in
subjects with cognitive decline. Alzheimers Dement Diagn Assess Dis Monit. 2020;12(1), e12109.
10.1002/dad2.12109.

Snyder PJ, Alber J, Alt C, et al. Retinal imaging in Alzheimer’s and neurodegenerative diseases.
Alzheimers Dement. 2020;17(1):103-111. 10.1002/alz.12179. [PubMed: 33090722]

Twohig D, Nielsen HM. a-synuclein in the pathophysiology of Alzheimer’s disease. Mol
Neurodegener. 2019;14:23. 10.1186/513024-019-0320-x. [PubMed: 31186026]

Shahnawaz M, Tokuda T, Waragai M, et al. Development of a biochemical diagnosis of parkinson
disease by detection of a-synuclein misfolded aggregates in cerebrospinal fluid. JAMA Neurol.
2017;74:163-172. 10.1001/jamaneurol.2016.4547. [PubMed: 27918765]

Daniele S, Pietrobono D, Fusi J, et al. a-synuclein aggregates with g-amyloid or tau in human

red blood cells: correlation with antioxidant capability and physical exercise in human healthy
subjects. Mol Neurobiol. 2018;55:2653-2675. 10.1007/s12035-017-0523-5. [PubMed: 28421539]

Baldacci F, Daniele S, Piccarducci R, et al. Potential diagnostic value of red blood cells a-
synuclein heteroaggregates in Alzheimer’s disease. Mol Neurobiol. 2019;56:6451-6459. 10.1007/
$12035-019-1531-4. [PubMed: 30826968]

Asuni AA, Boutajangout A, Quartermain D, Sigurdsson EM. Immunotherapy targeting
pathological tau conformers in a tangle mouse model reduces brain pathology with associated
functional improvements. J Neurosci Off J Soc Neurosci. 2007;27:9115-9129. 10.1523/
JNEUROSCI.2361-07.2007.

Boutajangout A, Ingadottir J, Davies P, Sigurdsson EM. Passive immunization targeting
pathological phospho-tau protein in a mouse model reduces functional decline and clears tau
aggregates from the brain. J Neurochem. 2011;118:658-667. 10.1111/j.1471-4159.2011.07337.x.
[PubMed: 21644996]

Congdon EE, Sigurdsson EM. Tau-targeting therapies for Alzheimer disease. Nat Rev Neurol.
2018;14:399-415. 10.1038/s41582-018-0013-z. [PubMed: 29895964]

Krishnaswamy S, Lin Y, Rajamohamedsait WJ, Rajamohamedsait HB, Krishnamurthy P,
Sigurdsson EM. Antibody-derived in vivo imaging of tau pathology. J Neurosci Off J Soc
Neurosci. 2014;34:16835-16850. 10.1523/JNEUROSCI.2755-14.2014.

Krishnaswamy S, Huang H-W, Marchal IS, Ryoo HD, Sigurdsson EM. Neuronally expressed
anti-tau scFv prevents tauopathy-induced phenotypes in Drosophila models. Neurobiol Dis.
2020;137:104770. 10.1016/j.nbd.2020.104770. [PubMed: 31982516]

Sandusky-Beltran LA, Sigurdsson EM. Tau immunotherapies: lessons learned,

current status and future considerations. Neuropharmacology. 2020;175:108104. 10.1016/
j.neuropharm.2020.108104. [PubMed: 32360477]

McQuade A, Blurton-Jones M. Microglia in Alzheimer’s disease: exploring how genetics and
phenotype influence risk. J Mol Biol. 2019;431:1805-1817. 10.1016/j.jmb.2019.01.045. [PubMed:
30738892]

Fu W-Y, Wang X, Ip NY. Targeting neuroinflammation as a therapeutic strategy for Alzheimer’s
disease: mechanisms, drug candidates, and new opportunities. ACS Chem Neurosci. 2019;10:872—
879. 10.1021/acschemneuro.8b00402. [PubMed: 30221933]

De Sousa Rodrigues ME, Houser MC, Walker DI, et al. Targeting soluble tumor necrosis

factor as a potential intervention to lower risk for late-onset Alzheimer’s disease associated

with obesity, metabolic syndrome, and type 2 diabetes. Alzheimers Res Ther. 2019;12:1. 10.1186/
$13195-019-0546-4. [PubMed: 31892368]

Alzheimers Dement. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Sexton et al.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Page 18

Sama DM, Mohmmad Abdul H, Furman JL, et al. Inhibition of soluble tumor necrosis factor
ameliorates synaptic alterations andCa2+ dys-regulation in aged rats. PloS One. 2012;7:e38170.
10.1371/journal.pone.0038170. [PubMed: 22666474]

MacPherson KP, Sompol P, Kannarkat GT, et al. Peripheral administration of the soluble TNF
inhibitor XPro1595 modifies brain immune cell profiles, decreases beta-amyloid plaque load, and
rescues impaired long-term potentiation in 5XFAD mice. Neurobiol Dis. 2017;102:81-95. 10.1016/
j.nbd.2017.02.010. [PubMed: 28237313]

McAlpine FE, Lee J-K, Harms AS, et al. Inhibition of soluble TNF signaling in a mouse model

of Alzheimer’s disease prevents pre-plaque amyloid-associated neuropathology. Neurobiol Dis.
2009;34:163-177. 10.1016/j.nbd.2009.01.006. [PubMed: 19320056]

Cavanagh C, Tse YC, Nguyen H-B, et al. Inhibiting tumor necrosis factor-a before amyloidosis
prevents synaptic deficits in an Alzheimer’s disease model. Neurobiol Aging. 2016;47:41-49.
10.1016/j.neurobiolaging.2016.07.009. [PubMed: 27552480]

Pandit R, Chen L, G6tz J. The blood-brain barrier: physiology and strategies for drug delivery. Adv
Drug Deliv Rev. 2020;165-166:1-14. 10.1016/j.addr.2019.11.009.

Leinenga G, Langton C, Nisbet R, Gotz J. Ultrasound treatment of neurological diseases—

current and emerging applications. Nat Rev Neurol. 2016;12:161-174. 10.1038/nrneurol.2016.13.
[PubMed: 26891768]

Leinenga G, Gétz J. Scanning ultrasound removes amyloid-g8 and restores memory

in an Alzheimer’s disease mouse model. Sci Transl Med. 2015;7:278ra33. 10.1126/
scitransimed.aaa2512.

Leinenga G, Gotz J. Safety and efficacy of scanning ultrasound treatment of aged APP23 mice.
Front Neurosci. 2018;12:55. 10.3389/fnins.2018.00055. [PubMed: 29467614]

Nisbet RM, Van der Jeugd A, Leinenga G, Evans HT, Janowicz PW, G6tz J. Combined effects
of scanning ultrasound and a tau-specific single chain antibody in a tau transgenic mouse model.
Brain J Neurol. 2017;140:1220-1230. 10.1093/brain/awx052.

Pandit R, Leinenga G, Go6tz J. Repeated ultrasound treatment of tau transgenic mice clears
neuronal tau by autophagy and improves behavioral functions. Theranostics. 2019;9:3754-3767.
10.7150/thno.34388. [PubMed: 31281511]

Pelekanos M, Leinenga G, Odabaee M, et al. Establishing sheep as an experimental species to
validate ultrasound-mediated blood-brain barrier opening for potential therapeutic interventions.
Theranostics. 2018;8:2583-2602. 10.7150/thno.22852. [PubMed: 29721100]

Jefferson AL. Vascular risk factors and midlife cognition: rethinking the exposure

window. Circulation. 2014;129:1548-1550. 10.1161/CIRCULATIONAHA.114.008906. [PubMed:
24687776]

Yaffe K, Vittinghoff E, Pletcher MJ, et al. Early adult to midlife cardiovascular risk factors and
cognitive function. Circulation. 2014;129:1560-1567. 10.1161/CIRCULATIONAHA.113.004798.
[PubMed: 24687777]

Sachdev PS, Lo JW, Crawford JD, et al. STROKOG (stroke and cognition consortium): an
international consortium to examine the epidemiology, diagnosis, and treatment of neurocognitive
disorders in relation to cerebrovascular disease. Alzheimers Dement Diagn Assess Dis Monit.
2017;7:11-23. 10.1016/j.dadm.2016.10.006.

Lo JW, Crawford JD, Desmond DW, et al. Profile of and risk factors for poststroke

cognitive impairment in diverse ethnoregional groups. Neurology. 2019;93:e2257-71. 10.1212/
WANL.0000000000008612. [PubMed: 31712368]

Nichols E, Szoeke CEI, Wollset SE, et al. Global, regional, and national burden of Alzheimer’s
disease and other dementias, 1990-2016: a systematic analysis for the Global Burden of Disease
Study 2016. LancetNeurol. 2019;18:88-106. 10.1016/S1474-4422(18)30403-4.

Rahman A, Jackson H, Hristov H, et al. Sex and gender driven modifiers of Alzheimer’s: the
role for estrogenic control across age, race, medical, and lifestyle risks. Front Aging Neurosci.
2019;11:315. 10.3389/fnagi.2019.00315. [PubMed: 31803046]

Mosca L, Barrett-Connor E, Wenger NK. Sex/gender differences in cardiovascular disease
prevention what a difference a decade makes. Circulation. 2011;124:2145-2154. 10.1161/
CIRCULATIONAHA.110.968792. [PubMed: 22064958]

Alzheimers Dement. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Sexton et al.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Page 19

Snyder HM, Asthana S, Bain L, et al. Sex biology contributions to vulnerability to Alzheimer’s
disease: a think tank convened by the Women’s Alzheimer’s Research Initiative. Alzheimers
Dement J Alzheimers Assoc. 2016;12:1186-1196. 10.1016/j.jalz.08.004.

Taylor CM, Pritschet L, Yu S, Jacobs EG. Applying a women’s health lens to the study of the aging
brain. Front Hum Neurosci. 2019;13:224. 10.3389/fnhum.2019.00224. [PubMed: 31333434]

Szoeke C, Dang C, Lehert P, et al. Unhealthy habits persist: the ongoing presence of modifiable
risk factors for disease in women. PloS One. 2017;12:e0173603. 10.1371/journal.pone.0173603.
[PubMed: 28403144]

Szoeke CEIl, Robertson JS, Rowe CC, et al. The women’s healthy ageing project: fertile ground
for investigation of healthy participants “at risk” for dementia. Int Rev Psychiatry Abingdon Engl.
2013;25:726-737. 10.3109/09540261.2013.873394.

Szoeke C, Goodwill AM, Gorelik A, et al. Apolipoprotein E4 mediates the association between
midlife dyslipidemia and cerebral amyloid in aging women. J Alzheimers Dis JAD. 2019;68:105—
114. 10.3233/JAD-180815. [PubMed: 30689578]

Altmann A, Tian L, Henderson VW, Greicius MD. Alzheimer’s disease neuroimaging initiative
investigators. Sex modifies the APOE-related risk of developing Alzheimer disease. Ann Neurol.
2014,75:563-573. 10.1002/ana.24135. [PubMed: 24623176]

Andrews SJ, Fulton-Howard B, Goate A. Interpretation of risk loci from genome-

wide association studies of Alzheimer’s disease. Lancet Neurol. 2020;19:326-335. 10.1016/
S1474-4422(19)30435-1. [PubMed: 31986256]

Porter T, Burnham SC, Savage G, et al. A polygenic risk score derived from episodic memory
weighted genetic variants is associated with cognitive decline in preclinical Alzheimer’s disease.
Front Aging Neurosci. 2018;10:423. 10.3389/fnagi.2018.00423. [PubMed: 30620773]

Porter T, Burnham SC, Milicic L, et al. Utility of an Alzheimer’s disease risk-weighted polygenic
risk score for predicting rates of cognitive decline in preclinical Alzheimer’s disease: a prospective
longitudinal study. J Alzheimers Dis JAD. 2018;66:1193-1211. 10.3233/JAD-180713. [PubMed:
30412495]

Porter T, Villemagne VL, Savage G, et al. Cognitive gene risk profile for the prediction of
cognitive decline in presymptomatic Alzheimer’s disease. Pers Med Psychiatry. 2018;7:14-20.
10.1016/j.pmip.2018.03.001.

Lourida I, Hannon E, Littlejohns TJ, et al. Association of lifestyle and genetic risk with incidence
of dementia. JAMA. 2019. 10.1001/jama.2019.9879.

de la Torre JC. Detection, prevention, and pre-clinical treatment of Alzheimer’s disease. J
Alzheimers Dis JAD. 2014;42(suppl):S327-328. 10.3233/JAD-141800. [PubMed: 25061052]
Marston KJ, Brown BM, Rainey-Smith SR, Peiffer JJ. Resistance exercise-induced responses

in physiological factors linked with cognitive health. J Alzheimers Dis JAD. 2019;68:39-64.
10.3233/JAD-181079. [PubMed: 30776004]

Cox KL, Cyarto EV, Ellis KA, et al. A randomized controlled trial of adherence to a 24-

month home-based physical activity program and the health benefits for older adults at risk of
Alzheimer’s Disease: the AIBL active-study. J Alzheimers Dis JAD. 2019;70:5S187-205. 10.3233/
JAD-180521. [PubMed: 30372680]

Cox KL, Cyarto EV, Etherton-Beer C, et al. A randomized controlled trial of physical activity
with individual goal-setting and volunteer mentors to overcome sedentary lifestyle in older adults
at risk of cognitive decline: the INDIGO trial protocol. BMC Geriatr. 2017;17:215. 10.1186/
$12877-017-0617-y. [PubMed: 28903738]

Brown BM, Rainey-Smith SR, Villemagne VL, et al. The relationship between sleep quality and
brain amyloid burden. Sleep. 2016;39:1063-1068. 10.5665/sleep.5756. [PubMed: 27091528]
Hill E, Clifton P, Goodwill AM, Dennerstein L, Campbell S, Szoeke C. Dietary patterns and
B-amyloid deposition in aging Australian women. Alzheimers Dement N 'Y N. 2018;4:535-541.
10.1016/j.trci.2018.09.007.

Rainey-Smith SR, Mazzucchelli GN, Villemagne VL, et al. Genetic variation in Aquaporin-4
moderates the relationship between sleep and brain Ag-amyloid burden. Transl Psychiatry.
2018;8:47. 10.1038/s41398-018-0094-x. [PubMed: 29479071]

Alzheimers Dement. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Sexton et al.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Page 20

Rosenberg A, Mangialasche F, Ngandu T, Solomon A, Kivipelto M. Multidomain interventions to
prevent cognitive impairment, Alzheimer’s disease, and dementia: from FINGER to World-Wide
FINGERS. J Prev Alzheimers Dis. 2020;7:29-36. 10.14283/jpad.2019.41. [PubMed: 32010923]

Ngandu T, Lehtisalo J, Solomon A, et al. A 2 year multidomain intervention of diet, exercise,
cognitive training, and vascular risk monitoring versus control to prevent cognitive decline in at-
risk elderly people (FINGER): a randomised controlled trial. Lancet Lond Engl. 2015;385:2255—
2263. 10.1016/S0140-6736(15)60461-5.

Shah T, Verdile G, Sohrabi H, et al. A combination of physical activity and computerized brain
training improves verbal memory and increases cerebral glucose metabolism in the elderly. Transl
Psychiatry. 2014;4:e487. 10.1038/tp.2014.122. [PubMed: 25463973]

Heffernan M, Andrews G, Fiatarone Singh MA, et al. Maintain your brain: protocol of a

3-year randomized controlled trial of a personalized multi-modal digital health intervention to
prevent cognitive decline among community dwelling 55 to 77 year olds. J Alzheimers Dis JAD.
2019;70:5221-37. 10.3233/JAD-180572. [PubMed: 30475762]

Sachdev PS, Lipnicki DM, Kochan NA, et al. COSMIC (Cohort Studies of Memory in an
International Consortium): an international consortium to identify risk and protective factors and
biomarkers of cognitive ageing and dementia in diverse ethnic and sociocultural groups. BMC
Neurol. 2013;13:165. 10.1186/1471-2377-13-165. [PubMed: 24195705]

Lipnicki DM, Makkar SR, Crawford JD, Thalamuthu A, Kochan NA, Lima-Costa MF,

et al. Determinants of cognitive performance and decline in 20 diverse ethno-regional

groups: a COSMIC collaboration cohort study. PLoS Med. 2019;16:1002853. 10.1371/
journal.pmed.1002853. [PubMed: 31335910]

Filshtein TJ, Dugger BN, Jin L-W, Olichney JM, Farias ST, CarvajalCarmona L, et al.
Neuropathological diagnoses of demented hispanic, black, and non-hispanic white decedents seen
at an Alzheimer’s disease center. J Alzheimers Dis JAD. 2019;68:145-158. 10.3233/JAD-180992.
[PubMed: 30775996]

Smith K, Flicker L, Lautenschlager NT, et al. High prevalence of dementia

and cognitive impairment in Indigenous Australians. Neurology. 2008;71:1470-1473.
10.1212/01.wnl.0000320508.11013.4f. [PubMed: 18799785]

LoGiudice D, Smith K, Thomas J, et al. Kimberley Indigenous Cognitive Assessment tool (KICA):
development of a cognitive assessment tool for older indigenous Australians. Int Psychogeriatr.
2006;18:269-280. 10.1017/51041610205002681. [PubMed: 16403247]

Smith K, Gilchrist L, Taylor K, et al. Good spirit, good life: a quality of life tool and framework for
older aboriginal peoples. Gerontologist. 2020. gnz185. 10.1093/geront/gnz185.

LoGiudice DC, Smith K, Shadforth G, et al. Lungurra Ngoora—a pilot model of care for aged and
disabled in a remote Aboriginal community—can it work?. Rural Remote Health. 2012;12:2078.
[PubMed: 23259852]

Anstey KJ, Peters R, Dementia Risk. Risk reduction, and translation into practice: an international
research network for dementia prevention (IRNDP) special issue. J Alzheimers Dis JAD.
2019;70:S1-3. 10.3233/JAD-190506. [PubMed: 31356212]

Peters R, Ee N, Peters J, Booth A, Mudway I, Anstey KJ. Air pollution and dementia: a systematic
review. J Alzheimers Dis JAD. 2019;70:S145-63. 10.3233/JAD-180631. [PubMed: 30775976]
Anstey KJ, Ee N, Eramudugolla R, Jagger C, Peters R. A systematic review of meta-analyses that
evaluate risk factors for dementia to evaluate the quantity, quality, and global representativeness of
evidence. J Alzheimers Dis JAD. 2019;70:5165-86. 10.3233/JAD-190181. [PubMed: 31306123]

100. Lautenschlager NL, Cox K, Hill KD, et al. Physical Activity Guidelines for Older Australians

with Mild Cognitive Impairment or Subjective Cognitive Decline: A DCRC Funded Project.
Melbourne: Dementia Collaborative Research Centres; 2018.

101. You E, Ellis KA, Cox K, Lautenschlager NT. Targeted physical activity for older adults with

mild cognitive impairment and subjective cognitive decline. Med J Aust. 2019;210:394-395.e1.
10.5694/mja2.50153. [PubMed: 31020997]

102. Geda YE, Schneider LS, Gitlin LN, et al. Neuropsychiatric symptoms in Alzheimer’s

disease: past progress and anticipation of the future. Alzheimers Dement J Alzheimers Assoc.
2013;9:602-608. 10.1016/j.jalz.2012.12.001.

Alzheimers Dement. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Sexton et al.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

Page 21

Cummings J, Mintzer J, Brodaty H, et al. Agitation in cognitive disorders: international
psychogeriatric association provisional consensus clinical and research definition. Int
Psychogeriatr. 2015;27:7-17. 10.1017/S1041610214001963. [PubMed: 25311499]

Fischer CE, Ismail Z, Youakim JM, et al. Revisiting criteria for psychosis in Alzheimer’s
disease and related dementias: toward better phenotypic classification and biomarker research. J
Alzheimers Dis JAD. 2020;73:1143-1156. 10.3233/JAD-190828. [PubMed: 31884469]

Robert P, Lanctot KL, Agiiera-Ortiz L, et al. Is it time to revise the diagnostic criteria for

apathy in brain disorders? The 2018 international consensus group. Eur Psychiatry J Assoc Eur
Psychiatr. 2018;54:71-76. 10.1016/j.eurpsy.2018.07.008.

Wauters M, Elseviers M, Peeters L, De Meester D, Christiaens T, Petrovic M. Reducing
psychotropic drug use in nursing homes in belgium: an implementation study for the roll-out of
a practice improvement initiative. Drugs Aging. 2019;36:769-780. 10.1007/s40266-019-00686-5.
[PubMed: 31209735]

Nygaard HA, Ruths S, Straand J, Naik M. Not less but different: psychotropic drug utilization
trends in Norwegian nursing homes during a 12-year period. The Bergen District Nursing Home
(BEDNURS) Study. Aging Clin Exp Res. 2004;16:277-282. 10.1007/bf03324552. [PubMed:
15575121]

Westbury J, Gee P, Ling T, Kitsos A, Peterson G. More action needed: psychotropic
prescribing in Australian residential aged care. Aust N Z J Psychiatry. 2019;53:136-147.
10.1177/0004867418758919. [PubMed: 29488403]

Harrison F, Cations M, Jessop T, et al. Prolonged use of antipsychotic medications in long-term
aged care in Australia: a snapshot from the HALT project. Int Psychogeriatr. 2020;32:335-345.
10.1017/S1041610219002011. [PubMed: 31969207]

Westbury JL, Gee P, Ling T, et al. RedUSe: reducing antipsychotic and benzodiazepine
prescribing in residential aged care facilities. Med J Aust. 2018;208:398-403. [PubMed:
29747564]

Aerts L, Cations M, Harrison F, et al. Why deprescribing antipsychotics in older people with
dementia in long-term care is not always successful: insights from the HALT study. Int J Geriatr
Psychiatry.2019;34:1572-1581. 10.1002/gps.5167. [PubMed: 31276255]

Chenoweth L, Forbes I, Fleming R, et al. PerCEN: a cluster randomized controlled trial of
person-centered residential care and environment for people with dementia. Int Psychogeriatr.
2014;26:1147-1160. 10.1017/S1041610214000398. [PubMed: 24666667]

Low L-F, Goodenough B, Fletcher J, et al. The effects of humor therapy on nursing home
residents measured using observational methods: the SMILE cluster randomized trial. J Am Med
Dir Assoc. 2014;15:564-569. 10.1016/j.jamda.2014.03.017. [PubMed: 24814320]

Moyle W, Jones CJ, Murfield JE, et al. Use of a robotic seal as a therapeutic tool to improve
dementia symptoms: a cluster-randomized controlled trial. J Am Med Dir Assoc. 2017;18:766—
773.10.1016/j.jamda.2017.03.018. [PubMed: 28780395]

Pu L, Moyle W, Jones C, Todorovic M. The effectiveness of social robots for older

adults: a systematic review and meta-analysis of randomized controlled studies. Gerontologist.
2019;59:e37-51. 10.1093/geront/gny046. [PubMed: 29897445]

Moyle W The promise of technology in the future of dementia care. Nat Rev Neurol.
2019;15:353-359. 10.1038/s41582-019-0188-y. [PubMed: 31073242]

Westfall S, Igbal U, Sebastian M, Pasinetti GM. Gut microbiota mediated allostasis prevents
stress-induced neuroinflammatory risk factors of Alzheimer’s disease. Prog Mol Biol Transl Sci.
2019;168:147-181. 10.1016/bs.pmbts.2019.06.013. [PubMed: 31699313]

Holtzman DM, John CM, Goate A. Alzheimer’s disease: the challenge of the second century. Sci
Transl Med. 2011;3:77sr1. 10.1126/scitranslmed.3002369. [PubMed: 21471435]

Kobayashi Y, Kuhara T, Oki M, Xiao J-Z. Effects of Bifidobacterium breve Al on the cognitive
function of older adults with memory complaints: a randomised, double-blind, placebo-controlled
trial. Benef Microbes. 2019;10:511-520. 10.3920/BM2018.0170. [PubMed: 31090457]

Hwang Y-H, Park S, Paik J-W, et al. Efficacy and safety of lactobacillus plantarum C29-
fermented soybean (DW2009) in individuals with mild cognitive impairment: a 12-week, multi-

Alzheimers Dement. Author manuscript; available in PMC 2023 January 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Sexton et al.

121.

122.

123.

124.

125.

126.

127

Page 22

center, randomized, double-blind, placebo-controlled clinical trial. Nutrients. 2019;11. 10.3390/
nu11020305.

Giau VV, Wu SY, Jamerlan A, An SSA, Kim SY, Hulme J. Gut microbiota and their
neuroinflammatory implications in Alzheimer’s disease. Nutrients. 2018;10(11):1765. 10.3390/
nul0111765.

Mclntee FL, Giannoni P, Blais S, et al. In vivo differential brain clearance and catabolism of
monomeric and oligomeric Alzheimer’s A protein. Front Aging Neurosci. 2016;8:223. 10.3389/
fnagi.2016.00223. [PubMed: 27729857]

Li C-Q, Zheng Q, Wang Q, Zeng Q-P. Biotic/abiotic stress-driven Alzheimer’s disease. Front Cell
Neurosci. 2016;10:269. 10.3389/fncel.2016.00269. [PubMed: 27932953]

Frank MG, Fonken LK, Watkins LR, Maier SF, Lowry CA. Could probiotics be used to mitigate
neuroinflammation?. ACS Chem Neurosci. 2019;10:13-15. 10.1021/acschemneuro.8b00386.
[PubMed: 30109920]

Sampson TR, Debelius JW, Thron T, et al. Gut microbiota regulate motor deficits and
neuroinflammation in a model of Parkinson’s disease. Cell. 2016;167:1469-1480.e12. 10.1016/
j.cell.11.018. [PubMed: 27912057]

SunJ, Xu J, Yang B, et al. Effect of clostridium butyricum against microglia-mediated
neuroinflammation in Alzheimer’s disease via regulating gut microbiota and metabolites
butyrate. Mol Nutr Food Res. 2020;64:21900636. 10.1002/mnfr.201900636. [PubMed:
31835282]

. Westfall S, Lomis N, Prakash S. A novel synbiotic delays Alzheimer’s disease

onset via combinatorial gut-brain-axis signaling in Drosophila melanogaster. PloS One.
2019;14:e0214985. 10.1371/journal.pone.0214985. [PubMed: 31009489]

Alzheimers Dement. Author manuscript; available in PMC 2023 January 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Sexton et al.

Page 23

RESEARCH IN CONTEXT
Systematic Review:

The authors report the updates and advances in Alzheimer’s disease and dementia
research presented at the Alzheimer’s Association International Conference (AAIC)
Satellite Symposium in Sydney.

I nter pretation:

The findings highlight both established and emerging research from Oceania spanning
biomarkers, novel therapeutics, risk factors, and dementia care.

Future Directions:

Previous AAIC Satellite Symposia have been hosted by Mexico City, Mexico; Varna,
Bulgaria; Buenos Aires, Argentina; Bengaluru, India; and Sao Paulo, Brazil. The 2021
AAIC Satellite Symposia, hosted in collaboration with the Global Brain Health Institute,
will be a virtual conference that will explore dementia research in the Mediterranean
region.
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