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Abstract

As the rates of Alzheimer’s Disease (AD) increase in the world due to the aging of the population, research has made tremendous
advances to target the two hallmark pathologies of AD: amyloid-p (AB) plaque deposition and neurofibrillary tangles of hyper-
phosphorylated tau. Here, we discuss recent advances in the clinical evaluation and management of AD, with a focus on new
hypotheses related to the etiology of AD and new evidence related to AD-mimicking neurodegenerative diseases. Though recent
clinical studies suggest anti-amyloid disease modifying agents may slow the progression of AD, there is currently no medication
that stops it. Moreover, slowing the progression will result in more individuals in the mild cognitive impairment (MCI) and mild
dementia stages of AD. Given this reality, we evaluate the development of non-pharmacological strategies to help sustain cogni-

tive function and quality of life.
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Introduction

Numbers of individuals with Alzheimer’s disease (AD) and
related dementias (ADRD) are growing rapidly. Given that
age is the number one risk factor, we will soon be facing an
unprecedented number of individuals with ADRD. Even current
numbers are staggering, as an estimated 6 million Americans
are currently diagnosed with AD, with direct and indirect
costs for care estimated at $305 billion annually!. Com-
pounding this issue, though recent clinical studies may slow
the progression of AD, there is currently no medication that can
stop the progression of the disease’. Nonetheless, important
advances are being made in the clinical evaluation and man-
agement of AD. Current research efforts are exploring new
causes at the root of AD pathology, are looking into ways to
better identify other AD-mimicking neurodegenerative diseases
and are developing targeted non-pharmacological strategies
that can assist patients and their caregivers over the course of
the disease. Understanding AD as not just a disorder of mem-
ory but a disorder of consciousness may be helpful in that
regard®.

This review will attempt to summarize new advances in AD
research as they relate to 1) clarification of AD etiology,
2) understanding of AD-mimicking diseases, and 3) develop-
ment of strategies to target clinical symptoms and behavioral
disturbances over the disease course.

Current evidence and new hypotheses on AD
neuropathology

In 2020, the FDA approved a new drug: Aducanumab. This
new drug was heralded as one that would slow down cognitive
decline through the removal of AP plaques*’. However, despite
the removal of amyloid plaques, the data presented to the US
Food and Drug Administration (FDA) did not convincingly
demonstrate a change in clinical function®. Moreover, there
were significant side effects’, and it involves a high cost and a
lifelong commitment to intravenous infusions®. New  trials
are continuing to study its clinical efficacy and its possi-
ble side effects’”!°, and are also testing two new promising
anti-amyloid medications, lecanemab' and donanemab'’.
Lecanemab received accelerated FDA approval in January
2023, with full approval expected later in 2023. Donanemab
is also expected to receive FDA approval soon.

Some researchers are taking a step back to re-evaluate the
nature of Ap under normal, non-pathologic conditions to inform
the development of new treatment approaches. As such, in
contrast to earlier perspectives that the role of AB is only dis-
ruptive to the brain, new research is exploring the innate role
of AP as part of the immune response of the brain. At the core
of this perspective is that the immune system is a main driver
of AP clearance, and dysfunction in this system can lead to
neuroinflammation, the brain’s response toward infection, and
other causes of cell death™!“. In effect, AR acts as a peptide
against bacteria, fungi, and viruses, which is beneficial in nor-
mal conditions but becomes detrimental in instances of chronic
inflammation'®. Several groups have advanced findings in
support of the immune hypothesis in both human and rodent

models. Namely, aging is shown to dysregulate the immune
system, leading to increased susceptibility to infections and
reduced healing abilities, resulting in the development of
age-associated diseases related to inflammation'®. A direct
relationship has also been found between the lymphatic sys-
tem, the removal of amyloid"”, and cognitive impairment'®. The
worse the lymphatic system function is, the greater the amy-
loid buildup in the brain and the more cognitive impairment.
Neuroinflammatory mechanisms causing AD result in amyloid
misfolding! and in the acceleration of AP deposition®.
New treatments are being tested to target the processes of
neuroinflammation®’.

New evidence supports the perspective that tau neurofibril-
lary tangles are the primary cause of cognitive impairment
in AD*?, consistent with prior pathological studies®. Only
recently could the regional distribution of tau tangles be meas-
ured prior to death. Today, thanks to the advent of tau-target
PET tracers, the regional distribution of tau can be measured
in living patients®. Thus, the amount of tau in the brain pre-
dicts future neurodegeneration”, and its location and pattern
of spreading over time predicts the signs and symptoms of
cognitive impairment>$2?,

Thanks to tau imaging, research on the prevalence of patterns
of AD neurodegeneration is quickly expanding. Earlier models
argued that the majority of AD cases reflected one stereotyped
pattern of tau progression. Recently, an international
research collaboration led by Dr. Jacob Vogel found a differ-
ent result. They longitudinally examined tau PET scans from
1,612 individuals with AD and developed a new model of
tau spreading characterized by four distinct spatiotemporal
pathways®. Although it has long been known that AD can
present with frontal, visual, and language subtypes, in addi-
tion to the typical amnestic subtype®!, and that these clinical
patterns have been associated with 4 distinct spatiotemporal
trajectories of tau pathology®, what they showed is that the
prevalence of these 4 subtypes is roughly equivalent, ranging
from 18 to 33%. Thus, the amnestic subtype does not repre-
sent the majority of AD cases. Compared to other subtypes,
those with the limbic (amnestic) subtype had better overall
cognition but worse memory relative to their overall cogni-
tion; those with the MTL-sparing subtype (frontal) had rela-
tively worse executive function; those with the lateral temporal
subtype (language) had worse language and overall cognition
with relatively better memory; and those with the posterior
subtype (visual) were not significantly different from the
other subtypes. Therefore, the single-patterned “typical”
presentation of AD seems to have become obsolete, and
tau imaging might reshape its management and treatment.
Considering AD as a disorder of one or more aspects of
consciousness—rather than memory—may be a more accurate
and useful way of thinking about it’.

Advances in the characterization of AD-mimicking
neurodegenerative diseases

Alzheimer’s is the most common cause of dementia; however,
other neurodegenerative diseases can mimic and/or co-occur,
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such as limbic-predominant age-related TDP-43 encephalopathy
(LATE) and primary age-related tauopathy (PART). Many
advances have been made in the characterization of these
Alzheimer’s-like neurodegenerative diseases; however, increased
awareness of these diseases is imperative to improve disease
prognosis and symptom management.

Limbic-predominant age-related TDP-43 encephalopathy
(LATE)

LATE is the third most common cause of dementia, after AD
and vascular disease®>. In LATE, a specific phosphorylated pro-
tein (TDP-43) is found primarily in the amygdala (associated
with emotions), the hippocampus (associated with episodic
memory), and the anterior temporal lobes (associated with
naming and semantic memory)®’"*. LATE pathology often
co-occurs with AD pathology and is found to contribute to
some cognitive deficits observed in AD patients over 80%2. LATE
pathology may also occur by itself and, when AD biomark-
ers are not available, patients with LATE pathology alone are
typically diagnosed with AD during life?’. Studies suggest that
individuals who only have LATE progress more slowly than
individuals with AD, but when both pathologies co-occur, dis-
ease progression is faster than either one alone®>*. LATE can
be easily mistaken for AD because it is also characterized
by a progressive deficit in episodic memory and naming*;
however, when evaluated in detail, the memory deficit in
LATE is milder and isolated®. For example, verbal category
fluency impairment, another hallmark cognitive symptom
of AD, is not part of the clinical presentation of LATE3*%.
Hippocampal sclerosis (dramatic hippocampal cell loss and
atrophy) also has a similar clinical presentation to AD and
is usually caused by LATE pathology. Older adults with
hippocampal sclerosis caused by LATE tend to have severe
impairment in episodic memory and can also present with a
more global cognitive impairment that also affects semantic
memory?’.

Primary age-related tauopathy (PART)

PART can also mimic AD: it is characterized by tau tangle
pathology in the medial temporal lobe as in AD but lacks amy-
loid plaques. Although similar to AD, recent advances are
showing that the type of tau found in PART and its genetic
risk factors are not commonly associated with AD*. It also
appears that PART may be inevitable with aging, as shown by
the brains of centenarians at autopsy presenting tau pathology
in the memory regions of the brain even if amyloid pathology
was absent®.

Difficulties in diagnosing PART are often related to the fact
that although older adults with PART complain of memory
problems, they have very few deficits on cognitive testing.
One study from the Mayo Clinic showed that their issues
are actually related to an impairment of executive function
(problem-solving, switching from one task to another), which
is typically associated with the frontal part of the brain, not
commonly linked with episodic memory®*. Future research in
the neuropsychological characterization of PART will be use-
ful to improve its diagnostic accuracy and differentiation
from AD.

Future directions

LATE and PART pathologies may occur separately or in
combination with AD. Future research and clinical -efforts
should be aware of the differences between LATE, PART,
and AD to improve disease prognosis and ensure that treat-
ments are tailored toward each pathology. These efforts will
improve clinical care and support current trials aiming to find
disease-modifying treatments specific for AD.

Non-pharmacological strategies to target early and
late stages of AD

Many researchers are advocating for the wuse of
non-pharmacological strategies to ameliorate the quality of
daily life for patients and their caregivers®. Current research
efforts on non-pharmacological strategies focus on the clini-
cal assessment of patients with AD and on the management of
the cognitive and behavioral symptoms at the early and later
stages of the disease.

Clinical Assessment

To improve the effectiveness of non-pharmacological strate-
gies, researchers are trying to better understand the many fac-
ets that characterize the cognitive deficits in AD*. One of
the most commonly acknowledged clinical symptoms of AD
is forgetting; however, another type of memory error, known
as false memories, also has an important clinical relevance and
should not be ignored*. False memories occur when things
are remembered as being experienced when, in fact, they were
not. Through the development of a new questionnaire to
measure the frequency of false memories from the perspec-
tive of clinicians and family members, researchers have
shown that false memories are more prevalent in the everyday
life of AD patients compared to healthy older adults and that in
AD patients they are almost as prevalent as the symptom of
forgetting*!. These findings underscore the role of false memo-
ries in disease diagnosis and management. Future clinical
trials should measure false memories together with other vari-
ables of memory and daily life functioning to capture a more
accurate picture of the cognitive signs and symptoms that
patients with AD and their caregivers experience.

Improvements in the diagnosis and characterization of AD are
critical to enhancing the effectiveness of non-pharmacological
interventions. Current work is exploring the utility of
electroencephalography (EEG), and specifically event-related
potentials (ERPs), as a diagnostic screening measure for mem-
ory impairment and as a tool to monitor disease progression.
EEG/ERPs are a time-locked measure of brain activity that
reflects both sensory and cognitive responses to stimuli.
Researchers are showing that EEG/ERPs represent an acces-
sible tool to help diagnose AD early and to examine changes
over the course of the disease**. Future work should
investigate how EEG/ERPs may be employed to assist in
diagnosis and to monitor changes in cognitive function over
time in patients with AD.

Clinical management
In light of the greater susceptibility to memory errors com-
pared to the average older population, recent work is evaluating
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cognitive strategies to aid memory accuracy in patients with
AD. At the earlier stages of the disease, two memory strate-
gies, especially when used together, help decrease the occur-
rence of false memories*. The first strategy is designed to help
patients learn new information and recommends generat-
ing one or more unique qualities of the new information being
learned (e.g., how does it relate to a personal experience?).
The second strategy is designed to help reduce the recall of
false information and recommends endorsing a memory as
true only if one is quite sure of it to reduce memory errors.
Together, the use of these memory strategies may improve
memory quality in patients in the mild stages of the disease,
which in turn allows these patients to function more independ-
ently and maintain a good quality of life for a longer period
of time*'.

At later stages of the disease, behavioral disturbances, such as
agitation and aggression, become a critical source of distress
for patients and their caregivers. Easy-to-use, evidence-based
behavioral approaches, such as the Describe, Investigate, Cre-
ate, and Evaluate (DICE) approach, can help caregivers iden-
tify and manage behavioral symptoms of the middle and late
stages of AD dementia while supporting their own health and
wellbeing?. These new disease management tools are also
useful when combined with pharmacological treatments and
can be tailored to the patients’ and caregivers’ individualized
needs®. Caregivers are trained to apply behavioral approaches
such as the 4Rs: Reassure, Reconsider, Redirect, and Relax’'.

These general non-pharmacologic approaches can help
caregivers and patients while preventing the overuse of
medications.

Music therapy is a specific type of behavioral strategy that is
increasingly used with AD patients. It has been found to help
improve patients’ cognitive and behavioral symptoms as well
as caregivers’ moods™*™*. In the context of long-term residen-
tial units, the use of music therapy protocols also enhances the
staff’s awareness of the importance of psychosocial strategies
for patients’ wellbeing®. Other advances in behavioral strat-
egies focus on the impact of environmental factors, such as
access and exposure to green spaces, on mood and cogni-
tive function in AD patients. Green spaces have been found to
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have both direct and indirect influences on cognitive function.
Tailored psychosocial and environmental-exposure protocols
can help improve quality of life in patients with AD and their
caregivers®.

Although there are still ongoing challenges to standardize
these behavioral protocols on a day-to-day basis for individ-
ual patients, new studies are showing that creating space for
non-pharmacological strategies can have a real positive outcome
on patients’ function and wellbeing®. Families and profes-
sional caregivers need to become more aware of the impor-
tance of these strategies, and clinical leaders should increase
the engagement of staff in these behavioral treatment protocols.

Summary

The number of patients with AD dementia is rapidly increas-
ing, while the development of effective disease-modifying treat-
ments is still ongoing. Though recent clinical trials testing the
effectiveness of anti-Af medications to slow clinical dete-
rioration appear to be modestly effective, current research is
exploring other factors driving disease pathophysiology, with a
specific focus on the role of neuroinflammation. Thanks to
the recent advances in the techniques to detect tau biomark-
ers in vivo, the spreading pattern of tau within the brain can
predict the resulting cognitive symptoms, and help clinicians
and researchers understand that the majority of AD patients
do not present with the stereotypic amnestic subtype. The
high prevalence of two AD-mimicking neurodegenerative dis-
eases, LATE and PART, is now better recognized. New work
is also supporting the utility of non-pharmacological strat-
egies to aid cognitive function early and to better manage
behavioral symptoms in later stages of AD. More resources
are necessary to implement behavioral strategies in a system-
atic and reproducible manner, both to increase true memories
and to reduce false memories. Given the rising prevalence and
mortality of AD coupled with the growing burden on the
caregiver’s health and healthcare costs, the medical com-
munity should promote the development of effective and
realistic ways to diagnose, manage, and successfully treat this
neurodegenerative disease, with the central goal to sustain
patients’ quality of life and the wellbeing of those caring for
them.

Faculty Recommended

1. Wong PW: Economic Burden of Alzheimer Disease and Managed Care
Considerations. Am J Manag Care. Suppl Featur Publ MJH Life Sciences; 2020;
26(8 Suppl): S177-S183.
PubMed Abstract | Publisher Full Text

2. Asher S, Priefer R: Alzheimer’s disease failed clinical trials. Life Sci. 2022; 306:
120861.
PubMed Abstract | Publisher Full Text

3. Budson AE, Richman KA, Kensinger EA: Consciousness as a Memory System.
Cogn Behav Neurol. 2022; 35(4): 263-297.
PubMed Abstract | Publisher Full Text | Free Full Text

4. Cummings J, Aisen P, Lemere C, et al.: Aducanumab produced a clinically
meaningful benefit in association with amyloid lowering. Alzheimers Res Ther.
2021;13(1): 98.

PubMed Abstract | Publisher Full Text | Free Full Text

5. Sevigny J, Chiao P, Bussiére T, et al.: The antibody aducanumab reduces Ap
plaques in Alzheimer’s disease. Nature. 2016; 537(7618): 50-56.

PubMed Abstract | Publisher Full Text | Faculty Recommended

6. Walsh S, Merrick R, Milne R, et al.: Aducanumab for Alzheimer’s disease? BMJ.
British Medical Journal Publishing Group; 2021; 374: n1682.

PubMed Abstract | Publisher Full Text | Free Full Text


http://www.ncbi.nlm.nih.gov/pubmed/32840331
http://dx.doi.org/10.37765/ajmc.2020.88482
http://www.ncbi.nlm.nih.gov/pubmed/35932841
http://dx.doi.org/10.1016/j.lfs.2022.120861
http://www.ncbi.nlm.nih.gov/pubmed/36178498
http://dx.doi.org/10.1097/WNN.0000000000000319
http://www.ncbi.nlm.nih.gov/pmc/articles/9708083
http://www.ncbi.nlm.nih.gov/pubmed/33971962
http://dx.doi.org/10.1186/s13195-021-00838-z
http://www.ncbi.nlm.nih.gov/pmc/articles/8111757
http://www.ncbi.nlm.nih.gov/pubmed/27582220
http://dx.doi.org/10.1038/nature19323
https://connect.h1.co/726696119
http://www.ncbi.nlm.nih.gov/pubmed/34226181
http://dx.doi.org/10.1136/bmj.n1682
http://www.ncbi.nlm.nih.gov/pmc/articles/8258645

@ Faculty Opinions

Faculty Reviews 2023 12:(24)

20.

21.

22.

23.

24,

25.

26.

27.

28.

Cummings J, Aisen P, Apostolova LG, et al.: Aducanumab: Appropriate Use
Recommendations. J Prev Alzheimers Dis. 2021; 8(4): 398—410.
PubMed Abstract | Publisher Full Text | Free Full Text

Alexander GC, Emerson S, Kesselheim AS: Evaluation of Aducanumab for
Alzheimer Disease: Scientific Evidence and Regulatory Review Involving
Efficacy, Safety, and Futility. JAMA. 2021; 325(17): 1717-1718.

PubMed Abstract | Publisher Full Text

Salloway S, Chalkias S, Barkhof F, et al.: Amyloid-Related Imaging
Abnormalities in 2 Phase 3 Studies Evaluating Aducanumab in Patients With
Early Alzheimer Disease. JAMA Neurol. 2022; 79(1): 13-21.

PubMed Abstract | Publisher Full Text | Free Full Text

Prillaman M: Alzheimer’s drug slows mental decline in trial — but is it a
breakthrough? Nature. 2022; 610(7930): 15-16.

PubMed Abstract | Publisher Full Text

Cummings J, Apostolova L, Rabinovici GD, et al.: Lecanemab: Appropriate Use
Recommendations. J Prev Alzheimers Dis. 2023; 10(3): 362-377.

PubMed Abstract | Publisher Full Text | Free Full Text

Shcherbinin S, Evans CD, Lu M, et al.: Association of Amyloid Reduction After
Donanemab Treatment With Tau Pathology and Clinical Outcomes: The
TRAILBLAZER-ALZ Randomized Clinical Trial. JAMA Neurol. 2022; 79(10):
1015-1024.

PubMed Abstract | Publisher Full Text | Free Full Text

Ransohoff RM, Schafer D, Vincent A, et al.: Neuroinflammation: Ways in Which
the Inmune System Affects the Brain. Neurotherapeutics. 2015; 12(4): 896-909.
PubMed Abstract | Publisher Full Text | Free Full Text

Fulop T, Witkowski JM, Bourgade K, et al.: Can an Infection Hypothesis Explain
the Beta Amyloid Hypothesis of Alzheimer’s Disease? Front Aging Neurosci.
2018; 10: 224.

PubMed Abstract | Publisher Full Text | Free Full Text

LaRocca TJ, Cavalier AN, Roberts CM, et al.: Amyloid beta acts synergistically
as a pro-inflammatory cytokine. Neurobiol Dis. 2021; 159: 105493.
PubMed Abstract | Publisher Full Text | Free Full Text

Borgoni S, Kudryashova KS, Burka K, et al.: Targeting immune dysfunction in
aging. Ageing Res Rev. 2021; 70: 101410.

PubMed Abstract | Publisher Full Text

Dupont G, Iwanaga J, Yilmaz E, et al.: Connections Between Amyloid Beta
and the Meningeal Lymphatics As a Possible Route for Clearance and
Therapeutics. Lymphat Res Biol. 2020; 18(1): 2-6.

PubMed Abstract | Publisher Full Text | Faculty Recommended

Da Mesquita S, Louveau A, Vaccari A, et al.: Functional aspects of meningeal
lymphatics in ageing and Alzheimer’s disease. Nature. 2018; 560(7717):
185-191.

PubMed Abstract | Publisher Full Text | Free Full Text | Faculty Recommended

Weaver DF: Amyloid beta is an early responder cytokine and immunopeptide
of the innate immune system. Alzheimers Dement (N Y). 2020; 6(1): e12100.
PubMed Abstract | Publisher Full Text | Free Full Text

Eimer WA, Vijaya Kumar DK, Navalpur Shanmugam NK, et al.: Alzheimer’s
Disease-Associated p-Amyloid Is Rapidly Seeded by Herpesviridae to Protect
against Brain Infection. Neuron. 2018; 99(1): 56-63.e3.

PubMed Abstract | Publisher Full Text | Free Full Text | Faculty Recommended

Norgaard CH, Friedrich S, Hansen CT, et al.: Treatment with glucagon-like
peptide-1 receptor agonists and incidence of dementia: Data from pooled
double-blind randomized controlled trials and nationwide disease and
prescription registers. Alzheimers Dement (N Y). 2022; 8(1): e12268.
PubMed Abstract | Publisher Full Text | Free Full Text

Karran E, De Strooper B: The amyloid hypothesis in Alzheimer disease: new
insights from new therapeutics. Nat Rev Drug Discov. Nature Publishing Group;
2022; 21(4): 306-318.

PubMed Abstract | Publisher Full Text

Lowe VJ, Bruinsma TJ, Wiste HJ, et al.: Cross-sectional associations of tau-PET
signal with cognition in cognitively unimpaired adults. Neurology. 2019; 93(1):
©29-e39.

PubMed Abstract | Publisher Full Text | Free Full Text

Pontecorvo MJ, Devous MD, Kennedy |, et al.: A multicentre longitudinal study of
flortaucipir (*®F) in normal ageing, mild cognitive impairment and Alzheimer’s
disease dementia. Brain. 2019; 142(6): 1723-1735.

PubMed Abstract | Publisher Full Text | Free Full Text

DeTure MA, Dickson DW: The neuropathological diagnosis of Alzheimer’s
disease. Mol Neurodegener. 2019; 14(1): 32.
PubMed Abstract | Publisher Full Text | Free Full Text

Barthel H: First Tau PET Tracer Approved: Toward Accurate /n Vivo Diagnosis
of Alzheimer Disease. J Nucl Med. 2020; 61(10): 1409-1410.
PubMed Abstract | Publisher Full Text

La Joie R, Visani AV, Baker SL, et al.: Prospective longitudinal atrophy in
Alzheimer’s disease correlates with the intensity and topography of baseline
tau-PET. Sci Transl Med. 2020; 12(524): eaau5732.

PubMed Abstract | Publisher Full Text | Free Full Text

Bejanin A, Schonhaut DR, La Joie R, et al.: Tau pathology and
neurodegeneration contribute to cognitive impairment in Alzheimer’s disease.
Brain. 2017; 140(12): 3286-3300.

PubMed Abstract | Publisher Full Text | Free Full Text

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Fleisher AS, Pontecorvo MJ, Devous MD, et al.: Positron Emission Tomography
Imaging With [*®F]flortaucipir and Postmortem Assessment of Alzheimer
Disease Neuropathologic Changes. JAMA Neurol. 2020; 77(7): 829-839.
PubMed Abstract | Publisher Full Text | Free Full Text

Vogel JW, Young AL, Oxtoby NP, et al.: Four distinct trajectories of tau
deposition identified in Alzheimer’s disease. Nat Med. 2021; 27(5): 871-881.
PubMed Abstract | Publisher Full Text | Free Full Text | Faculty Recommended

Petersen RC: Clinical subtypes of Alzheimer’s disease. Dement Geriatr Cogn
Disord. 1998; 9 Suppl 3: 16-24.
PubMed Abstract | Publisher Full Text

Nelson PT, Dickson DW, Trojanowski JQ, et al.: Limbic-predominant age-related
TDP-43 encephalopathy (LATE): consensus working group report. Brain. 2019;
142(6): 1503-1527.

PubMed Abstract | Publisher Full Text | Free Full Text | Faculty Recommended
Jicha GA, Nelson PT: Hippocampal Sclerosis, Argyrophilic Grain Disease,

and Primary Age-Related Tauopathy. Continuum (Minneap Minn). 2019; 25(1):
208-233.

PubMed Abstract | Publisher Full Text | Free Full Text

Boyle PA, Yu L, Leurgans SE, et al.: Attributable risk of Alzheimer’s dementia
attributed to age-related neuropathologies. Ann Neurol. 2019; 85(1): 114—124.
PubMed Abstract | Publisher Full Text | Free Full Text

Heywood A, Stocks J, Schneider JA, et al.: The unique effect of TDP-43 on
hippocampal subfield morphometry and cognition. Neurolmage Clin. 2022; 35:
103125.

PubMed Abstract | Publisher Full Text | Free Full Text

Nelson PT, Schmitt FA, Lin Y, et al.: Hippocampal sclerosis in advanced age:
clinical and pathological features. Brain. 2011; 134(Pt 5): 1506-1518.

PubMed Abstract | Publisher Full Text | Free Full Text

Nelson PT, Schneider JA, Jicha GA, et al.: When Alzheimer’s is LATE: Why Does
it Matter? Ann Neurol. 2023; 94(2): 211-222.
PubMed Abstract | Publisher Full Text | Free Full Text

Josephs KA, Murray ME, Tosakulwong N, et al.: Tau aggregation influences
cognition and hippocampal atrophy in the absence of beta-amyloid: a clinico-
imaging-pathological study of primary age-related tauopathy (PART). Acta
Neuropathol. 2017; 133(5): 705-715.

PubMed Abstract | Publisher Full Text | Free Full Text

Budson AE: The rising tide of dementia and the need for nondrug therapies.
Harv Health. 2022; [accessed Nov 1, 2022].

Reference Source

Malone C, Deason RG, Palumbo R, et al.: False memories in patients with mild
cognitive impairment and mild Alzheimer’s disease dementia: Can cognitive
strategies help? J Clin Exp Neuropsychol. 2019; 41(2): 204-218.

PubMed Abstract | Publisher Full Text | Free Full Text

Turk KW, Palumbo R, Deason RG, et al.: False Memories: The Other Side of
Forgetting. J Int Neuropsychol Soc. 2020; 26(6): 545-556.

PubMed Abstract | Publisher Full Text | Free Full Text

Bennys K, Gabelle A, Berr C, et al.: Cognitive Event-Related Potential, an Early
Diagnosis Biomarker in Frail Elderly Subjects: The ERP-MAPT-PLUS Ancillary
Study. J Alzheimers Dis. 2017; 58(1): 87-97.

PubMed Abstract | Publisher Full Text

Cecchi M, Moore DK, Sadowsky CH, et al.: A clinical trial to validate event-
related potential markers of Alzheimer’s disease in outpatient settings.
Alzheimers Dement (Amst). 2015; 1(4): 387-394.

PubMed Abstract | Publisher Full Text | Free Full Text

Liliander SK, Nieminen JO, Keski-Santti P, et al.: Principal component analysis
of auditory ERPs discriminates mild cognitive impairment and Alzheimer’s
disease from normal aging. Alzheimers Dement. 2022; 18(S5): e065491.
Publisher Full Text

Jiao B, Li R, Zhou H, et al.: Neural biomarker diagnosis and prediction to
mild cognitive impairment and Alzheimer’s disease using EEG technology.
Alzheimers Res Ther. 2023; 15(1): 32.

PubMed Abstract | Publisher Full Text | Free Full Text

Malone C, Turk KW, Palumbo R, et al.: The Effectiveness of ltem-Specific
Encoding and Conservative Responding to Reduce False Memories in
Patients with Mild Cognitive Impairment and Mild Alzheimer’s Disease
Dementia. J Int Neuropsychol Soc. 2021; 27(3): 227-238.

PubMed Abstract | Publisher Full Text | Free Full Text

SunY, Ji M, Leng M, et al.: Comparative efficacy of 11 non-pharmacological
interventions on depression, anxiety, quality of life, and caregiver burden for
informal caregivers of people with dementia: A systematic review and network
meta-analysis. Int J Nurs Stud. 2022; 129: 104204.

PubMed Abstract | Publisher Full Text

Wang LY, Pei J, Zhan YJ, et al.: Overview of Meta-Analyses of Five Non-
pharmacological Interventions for Alzheimer’s Disease. Front Aging Neurosci.
2020; 12: 594432.

PubMed Abstract | Publisher Full Text | Free Full Text

http://fyra.io: Neuropsychiatric Symptoms in Dementia. Pract Neurol. Bryn Mawr
Communications; [accessed Sep 25, 2022].

Reference Source

Scales K, Zimmerman S, Miller SJ: Evidence-Based Nonpharmacological
Practices to Address Behavioral and Psychological Symptoms of Dementia.


http://www.ncbi.nlm.nih.gov/pubmed/34585212
http://dx.doi.org/10.14283/jpad.2021.41
http://www.ncbi.nlm.nih.gov/pmc/articles/8835345
http://www.ncbi.nlm.nih.gov/pubmed/33783469
http://dx.doi.org/10.1001/jama.2021.3854
http://www.ncbi.nlm.nih.gov/pubmed/34807243
http://dx.doi.org/10.1001/jamaneurol.2021.4161
http://www.ncbi.nlm.nih.gov/pmc/articles/8609465
http://www.ncbi.nlm.nih.gov/pubmed/36175566
http://dx.doi.org/10.1038/d41586-022-03081-0
http://www.ncbi.nlm.nih.gov/pubmed/37357276
http://dx.doi.org/10.14283/jpad.2023.30
http://www.ncbi.nlm.nih.gov/pmc/articles/10313141
http://www.ncbi.nlm.nih.gov/pubmed/36094645
http://dx.doi.org/10.1001/jamaneurol.2022.2793
http://www.ncbi.nlm.nih.gov/pmc/articles/9468959
http://www.ncbi.nlm.nih.gov/pubmed/26306439
http://dx.doi.org/10.1007/s13311-015-0385-3
http://www.ncbi.nlm.nih.gov/pmc/articles/4604183
http://www.ncbi.nlm.nih.gov/pubmed/30087609
http://dx.doi.org/10.3389/fnagi.2018.00224
http://www.ncbi.nlm.nih.gov/pmc/articles/6066504
http://www.ncbi.nlm.nih.gov/pubmed/34464705
http://dx.doi.org/10.1016/j.nbd.2021.105493
http://www.ncbi.nlm.nih.gov/pmc/articles/8502211
http://www.ncbi.nlm.nih.gov/pubmed/34280555
http://dx.doi.org/10.1016/j.arr.2021.101410
http://www.ncbi.nlm.nih.gov/pubmed/31433264
http://dx.doi.org/10.1089/lrb.2018.0079
https://connect.h1.co/736473177
http://www.ncbi.nlm.nih.gov/pubmed/30046111
http://dx.doi.org/10.1038/s41586-018-0368-8
http://www.ncbi.nlm.nih.gov/pmc/articles/6085146
https://connect.h1.co/733687657
http://www.ncbi.nlm.nih.gov/pubmed/33163614
http://dx.doi.org/10.1002/trc2.12100
http://www.ncbi.nlm.nih.gov/pmc/articles/7606184
http://www.ncbi.nlm.nih.gov/pubmed/30001512
http://dx.doi.org/10.1016/j.neuron.2018.06.030
http://www.ncbi.nlm.nih.gov/pmc/articles/6075814
https://connect.h1.co/733616566
http://www.ncbi.nlm.nih.gov/pubmed/35229024
http://dx.doi.org/10.1002/trc2.12268
http://www.ncbi.nlm.nih.gov/pmc/articles/8864443
http://www.ncbi.nlm.nih.gov/pubmed/35177833
http://dx.doi.org/10.1038/s41573-022-00391-w
http://www.ncbi.nlm.nih.gov/pubmed/31147421
http://dx.doi.org/10.1212/WNL.0000000000007728
http://www.ncbi.nlm.nih.gov/pmc/articles/6659005
http://www.ncbi.nlm.nih.gov/pubmed/31009046
http://dx.doi.org/10.1093/brain/awz090
http://www.ncbi.nlm.nih.gov/pmc/articles/6536847
http://www.ncbi.nlm.nih.gov/pubmed/31375134
http://dx.doi.org/10.1186/s13024-019-0333-5
http://www.ncbi.nlm.nih.gov/pmc/articles/6679484
http://www.ncbi.nlm.nih.gov/pubmed/33004646
http://dx.doi.org/10.2967/jnumed.120.252411
http://www.ncbi.nlm.nih.gov/pubmed/31894103
http://dx.doi.org/10.1126/scitranslmed.aau5732
http://www.ncbi.nlm.nih.gov/pmc/articles/7035952
http://www.ncbi.nlm.nih.gov/pubmed/29053874
http://dx.doi.org/10.1093/brain/awx243
http://www.ncbi.nlm.nih.gov/pmc/articles/5841139
http://www.ncbi.nlm.nih.gov/pubmed/32338734
http://dx.doi.org/10.1001/jamaneurol.2020.0528
http://www.ncbi.nlm.nih.gov/pmc/articles/7186920
http://www.ncbi.nlm.nih.gov/pubmed/33927414
http://dx.doi.org/10.1038/s41591-021-01309-6
http://www.ncbi.nlm.nih.gov/pmc/articles/8686688
https://connect.h1.co/740018688
http://www.ncbi.nlm.nih.gov/pubmed/9853198
http://dx.doi.org/10.1159/000051199
http://www.ncbi.nlm.nih.gov/pubmed/31039256
http://dx.doi.org/10.1093/brain/awz099
http://www.ncbi.nlm.nih.gov/pmc/articles/6536849
https://connect.h1.co/735637074
http://www.ncbi.nlm.nih.gov/pubmed/30707194
http://dx.doi.org/10.1212/CON.0000000000000697
http://www.ncbi.nlm.nih.gov/pmc/articles/6548534
http://www.ncbi.nlm.nih.gov/pubmed/30421454
http://dx.doi.org/10.1002/ana.25380
http://www.ncbi.nlm.nih.gov/pmc/articles/10128614
http://www.ncbi.nlm.nih.gov/pubmed/36002965
http://dx.doi.org/10.1016/j.nicl.2022.103125
http://www.ncbi.nlm.nih.gov/pmc/articles/9421500
http://www.ncbi.nlm.nih.gov/pubmed/21596774
http://dx.doi.org/10.1093/brain/awr053
http://www.ncbi.nlm.nih.gov/pmc/articles/3097889
http://www.ncbi.nlm.nih.gov/pubmed/37245084
http://dx.doi.org/10.1002/ana.26711
http://www.ncbi.nlm.nih.gov/pmc/articles/10516307
http://www.ncbi.nlm.nih.gov/pubmed/28160067
http://dx.doi.org/10.1007/s00401-017-1681-2
http://www.ncbi.nlm.nih.gov/pmc/articles/6091858
https://www.health.harvard.edu/blog/the-rising-tide-of-dementia-and-the-need-for-nondrug-therapies-202202012679
http://www.ncbi.nlm.nih.gov/pubmed/30179518
http://dx.doi.org/10.1080/13803395.2018.1513453
http://www.ncbi.nlm.nih.gov/pmc/articles/6399077
http://www.ncbi.nlm.nih.gov/pubmed/32106906
http://dx.doi.org/10.1017/S1355617720000016
http://www.ncbi.nlm.nih.gov/pmc/articles/7319895
http://www.ncbi.nlm.nih.gov/pubmed/28372327
http://dx.doi.org/10.3233/JAD-161012
http://www.ncbi.nlm.nih.gov/pubmed/27239520
http://dx.doi.org/10.1016/j.dadm.2015.08.004
http://www.ncbi.nlm.nih.gov/pmc/articles/4879492
http://dx.doi.org/10.1002/alz.065491
http://www.ncbi.nlm.nih.gov/pubmed/36765411
http://dx.doi.org/10.1186/s13195-023-01181-1
http://www.ncbi.nlm.nih.gov/pmc/articles/9912534
http://www.ncbi.nlm.nih.gov/pubmed/32772946
http://dx.doi.org/10.1017/S1355617720000715
http://www.ncbi.nlm.nih.gov/pmc/articles/7873137
http://www.ncbi.nlm.nih.gov/pubmed/35247788
http://dx.doi.org/10.1016/j.ijnurstu.2022.104204
http://www.ncbi.nlm.nih.gov/pubmed/33324194
http://dx.doi.org/10.3389/fnagi.2020.594432
http://www.ncbi.nlm.nih.gov/pmc/articles/7723835
http://fyra.io
https://practicalneurology.com/articles/2022-june/neuropsychiatric-symptoms-in-dementia

@ Faculty Opinions

Faculty Reviews 2023 12:(24)

51.

52.

58.

Gerontologist. 2018; 58(suppl_ 1): S88-S102.
PubMed Abstract | Publisher Full Text | Free Full Text

Budson AE, O’Connor MK: Six Steps to Managing Alzheimer’s Disease and
Dementia: A Guide for Families. Oxford University Press, 2021.
Reference Source

Ibenthal E, Kehmann M, Backhaus C: Effectiveness of personalized music
systems to influence neuropsychiatric symptoms associated with dementia: A
quasi-experimental study. Explore (NY). 2022; 18(3): 319-326.

PubMed Abstract | Publisher Full Text

Giovagnoli AR, Manfredi V, Schifano L, et al.: Combining drug and music therapy
in patients with moderate Alzheimer’s disease: a randomized study. Neuro/
Sci. 2018; 39(6): 1021-1028.

PubMed Abstract | Publisher Full Text

54.

55.

56.

57.

Wang Z, Li Z, Xie J, et al.: Music therapy improves cognitive function and
behavior in patients with moderate Alzheimer’s disease. 7.

Ekra EMR, Dale B: Systematic Use of Song and Music in Dementia Care: Health
Care Providers’ Experiences. J Multidiscip Healthc. 2020; 13: 143-151.

PubMed Abstract | Publisher Full Text | Free Full Text

Jimenez MP, Elliott EG, DeVille NV, et al.: Residential Green Space and
Cognitive Function in a Large Cohort of Middle-Aged Women. JAMA Netw
Open. 2022; 5(4): €229306.

PubMed Abstract | Publisher Full Text | Free Full Text

Shigihara Y, Hoshi H, Shinada K, et al.: Non-pharmacological treatment changes
brain activity in patients with dementia. Sci Rep. Nature Publishing Group, 2020;
10(1): 6744.

PubMed Abstract | Publisher Full Text | Free Full Text


http://www.ncbi.nlm.nih.gov/pubmed/29361069
http://dx.doi.org/10.1093/geront/gnx167
http://www.ncbi.nlm.nih.gov/pmc/articles/5881760
https://books.google.co.in/books?id=X30_EAAAQBAJ&printsec=frontcover&source=gbs_ge_summary_r&cad=0#v=onepage&q&f=false
http://www.ncbi.nlm.nih.gov/pubmed/33781719
http://dx.doi.org/10.1016/j.explore.2021.03.004
http://www.ncbi.nlm.nih.gov/pubmed/29550981
http://dx.doi.org/10.1007/s10072-018-3316-3
http://www.ncbi.nlm.nih.gov/pubmed/32103974
http://dx.doi.org/10.2147/JMDH.S231440
http://www.ncbi.nlm.nih.gov/pmc/articles/7023855
http://www.ncbi.nlm.nih.gov/pubmed/35476063
http://dx.doi.org/10.1001/jamanetworkopen.2022.9306
http://www.ncbi.nlm.nih.gov/pmc/articles/9047638
http://www.ncbi.nlm.nih.gov/pubmed/32317774
http://dx.doi.org/10.1038/s41598-020-63881-0
http://www.ncbi.nlm.nih.gov/pmc/articles/7174400

	12-24_Budson_FRONT.pdf
	12-24_Budson.pdf



