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dvances in medicine and public health have
Aresulted in a longer human lifespan worldwide.
While this is a remarkable achievement, it
has been accompanied by a rise in age-related chronic
diseases, such as type 2 diabetes mellitus, cardiovascular
disease, cancer, and neurodegenerative disease (1).
Morbidity rates for these chronic age-related diseases
increase steadily to middle age, then increase sharply,
with individuals over 80 experiencing twice the
prevalence compared to those aged 60-64, a phenomenon
related to the Gompertz curve (2).

Gerontology is the study of aging, a discipline with
much history and accumulated knowledge. The term
gerontology was coined by Elie Metchnikoff in 1903, and
the Journal of Gerontology was initiated in 1946. Within
gerontology, geroscience is a multidisciplinary field that
examines the relationship between aging biology and
age-related chronic diseases. As a research priority for
diseases that manifest in later stages of life, geroscience
aims to understand the complex interactions between the
fundamental processes of aging and the vulnerability to
age-related disease (3). A better understanding of these
relationships holds the potential to pave the way for more
effective clinical interventions that address the diseases
and conditions commonly experienced by older adults.

Over the course of almost eight decades of research
in geroscience, several common processes that go
awry with aging have been identified. These processes
include inflammation, vascular dysfunction, aberrant
proteostasis and autophagy, mitochondrial oxidative
stress, metabolic dysfunction including insulin resistance,
cellular senescence and accumulation of senescent cells,
and epigenetic dysregulation. These common pathways
are all implicated in the development and progression
of Alzheimer’s disease (AD) (4, 5, 6). Incorporating the
principles of geroscience and leveraging the extensive
knowledge of biological aging in AD research holds
tremendous potential for developing new drugs and
more comprehensive and effective treatment strategies.
Each of these common biological aging pathways
provides a viable therapeutic target to delay or prevent
the onset and progression of AD.

In this issue of The Journal of Prevention of
Alzheimer’s Disease, we present promising therapeutics
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in development for AD that target biological aging
processes. Chronic inflammation, known to contribute
to numerous age-related diseases, is linked to reduced
brain volume and impaired cognitive function in AD
(4, 7). Although broad-spectrum anti-inflammatory
drugs have largely failed, targeting specific aspects of
inflammation while sparing others have shown promise.
In this edition, Dr. Giordano discusses NTRX-07, a
selective Cannabinoid Receptor 2 (CB2) agonist that has
demonstrated the potential to reduce microglial-mediated
neuroinflammation in AD. NTRX-07 is currently in Phase
I clinical development and will soon be evaluated in
multiple-ascending dose studies in individuals with early
AD.

Another age-related process with implications
for AD is cellular senescence, where cells evade death
and accumulate over time, leading to the release of
proinflammatory cytokines and chemokines that induce
tissue damage in the brain and other organs (5). Drugs
that selectively induce apoptosis of senescent cells are
currently in clinical development to explore their efficacy
in alleviating the inflammatory burden associated with
AD. Dr. Orr presents a Phase II randomized, double-
blind, placebo-controlled clinical study in this edition,
investigating the safety and efficacy of the combination
of two senolytic therapies, dasatinib and quercetin, in
older adults with biomarker-confirmed mild cognitive
impairment (MCI) or early-stage AD (NCT04685590).

Vascular pathology is also recognized as a contributor
to the development of dementias like AD (4, 8). One
vascular pathology of interest is vascular breakdown in
the brain as a result of blood-brain barrier disruption.
Vascular breakdown causes leakage of fibrinogen into the
central nervous system, inducing neuroinflammation and
formation of insoluble fibrin clots (9). While undetectable
in the healthy brain, fibrinogen reaches detectable levels
in the AD brain and interacts with amyloid, a hallmark
pathological marker of AD, exacerbating clotting, fibrin
deposition, and proinflammatory signaling (10, 11, 12).
In this edition, Drs. Kantor and Stavenhagen introduce
the development of a first in class fibrin-targeting
immunotherapy for dementia. 5B8 is an antibody
identified in mice that specifically targets fibrin deposits
and it has been shown to block fibrin-induced activation
of inflammatory cells that lead to neuronal loss, without
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interfering with the beneficial processes of blood clotting
(13). 5B8 shows promise as a therapeutic for AD but also
an imaging agent for brain vascular damage that could be
used to identify early stages of AD.

Autophagy, the cellular process of breaking down and
recycling aggregated misfolded and damaged organelles,
is disrupted in aging. Aberrant autophagy is thought to
contribute to the pathologic buildup of amyloid plaques,
tau tangles, and other misfolded proteins in AD (6, 7).
Recent clinical studies demonstrate that monoclonal
antibodies against amyloid can slow clinical decline by
up to 35% (14, 15, 16). Successes of these monoclonal
antibodies indicate that misfolded amyloid proteins
play a role in AD, but targeting amyloid alone is not
sufficient to completely halt the disease progression. AD
is often comorbid with pathologies of other misfolded
proteins, such as alpha-synuclein, Lewy bodies, and
TAR DNA-binding protein 43 (TDP-43) (17). Therefore,
therapies that target aberrant autophagy more broadly
may provide greater therapeutic benefit. In this edition,
Dr. Rosenzweig-Lipson presents a novel class of drugs
that activate chaperone-mediated autophagy. Reduced
function of chaperone-mediated autophagy is linked
to the aggregation of misfolded proteins in AD and
other age-related diseases. By enhancing the clearance
of misfolded proteins, these drugs hold promise as a
therapeutic target for AD.

Mitochondrial dysfunction and oxidative stress
increase with aging and are closely associated with
neurodegeneration. High metabolic demands along with
low levels of antioxidative defense mechanisms make the
brain particularly susceptible to oxidative damage (18).
Furthermore, shared aging mechanisms underlying AD
and other age-related pathologies offer the opportunity to
accelerate clinical development by repurposing drugs that
have proven safe and efficacious in other disease areas.
Edaravone, a free radical scavenger, has been approved
for the treatment of stroke and Amyotrophic Lateral
Sclerosis (ALS) in Asia and ALS in the US. Previous
antioxidant therapies have been unsuccessful in AD, in
part due to poor blood-brain barrier penetration (19).
Unlike these previously tested agents, edaravone crosses
the blood-brain barrier, making it a potential therapeutic
strategy for AD. In this edition, investigators at Treeway
B.V. introduce a Phase II Study designed to assess the
preliminary efficacy and safety of an oral formulation of
edaravone (TWO001) in individuals with AD.

In addition, Dr. Trushina discusses the development
of small molecule modulators of mitochondrial function
as a disease-modifying therapy for AD. Mitochondrial
dysfunction is detected early in the disease course. Small
molecule partial inhibitors of mitochondrial complex
I improve mitochondrial function, in part by restoring
morphology and communication with other cell
organelles and have been shown to be safe and efficacious
in AD mice. Thus, these small molecule modulators offer
a compelling strategy to modify the disease course at the
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earliest stages (20).

Synaptic dysfunction and loss of cortical synapses
occur with normal aging but become further exacerbated
in neurogenerative diseases like AD (21). Postmortem
studies have revealed a reduction in synapses in people
with MCI, suggesting synaptic alterations precede
degeneration and occur early in the disease course (22).
Therefore, drugs that promote neuronal and synaptic
health may be critical in delaying or preventing
degeneration of neurons in AD. In this edition, Dr.
Longo introduces LM11A-31-BHS, an orally available
small molecule ligand for the p75 neurotrophic receptor
(p75NTR). This compound selectively activates p75NTR
survival pathways and inhibits apoptosis signaling.
LM11A-31-BHS has demonstrated ability to reverse
cholinergic neurite degeneration in AD mouse models
with mild to severe pathology and was recently tested
in a Phase II/III proof-of-concept clinical trial involving
patients with mild to moderate AD (NCT03069014).
Neuroprotective agents like LM11A-31-BHS have
the potential to delay onset of clinical symptoms
if administered early in the disease course or to slow
progression when administered at later stages.

Metformin and semaglutide, effective drugs against
type 2 diabetes, are ideal candidates for repurposing to
address the metabolic dysfunction in AD. In this edition,
Dr. Luchsinger discusses metformin as a therapeutic
strategy for AD prevention. Metformin is thought to
regulate age-related metabolic dysfunction in the brain,
a known contributor of cognitive decline, by improving
brain metabolism and insulin sensitivity (23). Metformin
is currently being studied in the Phase II/III Metformin in
Alzheimer’s Dementia Prevention (MAP) trial. This trial
aims to further assess the therapeutic value of metformin
as a prevention strategy for AD.

Lifestyle interventions are also being assessed for the
prevention of AD. Global, large-scale clinical trials are
currently underway to investigate how multidomain
lifestyle interventions, alone or combined with certain
medications, can reduce the risk of cognitive impairment
and dementia. The pivotal FINGER trial, led by Dr.
Kivipelto, has yielded critical insights by demonstrating
that modifiable lifestyle factors not only slow cognitive
decline but may improve cognitive performance in
individuals at risk of dementia (24). In this edition, Dr.
Kivipelto discusses the next phase of these studies, the
MET-FINGER trial. MET-FINGER is a prevention study
assessing whether combining healthy lifestyle changes
with metformin can reduce the risk of dementia and
improve overall health in older adults (NCT05109169).
This combined approach may be more effective
in reducing the risk of dementia compared to either
intervention alone. Trials such as these are paving the
way for a precision-medicine approach to prevention by
leveraging an individual’s modifiable risk factors and
unique characteristics to create a personalized prevention
strategy.
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Furthermore, the edition extensively explores the
essential role of biomarkers in advancing the discovery
of new therapeutic options for AD. Biomarkers targeting
pathology have been instrumental in the success of the
recent anti-amyloid antibody therapies, enabling selective
recruitment of patients with confirmed pathology,
rigorous clinical trial designs, and improved treatment
monitoring. Looking to the future, applying this
paradigm to the biology of aging will enhance the rigor
and efficiency of clinical trials, accelerate the availability
of safe and efficacious therapies, and improve the overall
patient journey for individuals with AD.

Aging is by far the leading risk factor for AD (25). As
biomarkers targeting the biology of aging advance, it will
be important to use these tools to identify and monitor
one’s biological age as opposed to their chronological
age. Chronological age refers to the number of years we
have been alive, while biological age is determined by
assessing the aging of cells and tissues. The imminent
ability to measure biological age in both research and
clinical settings will deepen our understanding of the
complexity of AD and create new opportunities for drug
development (26).

The edition concludes by emphasizing the
importance of taking a combination therapy approach
to the treatment of AD. Such an approach is already
the standard of care in other chronic age-related
diseases, such as cancer and heart disease. Given that
interventions that target one dysregulated system often
attenuate others, combination therapies that target
multiple age-related dysfunctions have the potential
to produce synergistic effects. Recognizing that single-
agent approaches may provide only incremental benefits,
combination trials are essential to understanding how
diverse therapeutic approaches work synergistically to
provide meaningful treatment outcomes. Furthermore,
combination trials are an integral step toward a precision
medicine approach to AD, where a tailored drug cocktail
can be recommended based on an individual’s specific
biomarkers and pathologies.
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