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As the most prevalent cause of dementia globally,
Alzheimer’s disease continues to be a major contributor
to institutionalization, disability, and caregiver burden.’
For many years, the only available treatments were
symptomatic ones that provided a slight, transient
improvement in cognitive function without changing the
course of the disease. Consequently, a growing skepticism
regarding disease-modifying strategies and a string of
failed trials characterized Alzheimer’s clinical research.
However, expectations have changed recently due to
developments in therapeutic design, biomarker science,
and trial methodology. These developments have brought
renewed momentum to the field while also raising important
questions about how progress should be interpreted.

A major turning point has been the re-emergence of
amyloid-targeting therapies. In Alzheimer’s disease, a
protein called amyloid beta builds up in the wrong way to
create plaques outside of cells, which are thought to trigger
other problems like tau pathology, neuroinflammation, and
synaptic dysfunction.? Previous anti-amyloid medications
often failed due to their late administration or insufficient
plague removal. Newer monoclonal antibodies have been
designed to overcome these limitations.® Lecanemab was
tested in individuals with early symptomatic Alzheimer’s
disease and confirmed amyloid pathology.* Participants
who received lecanemab had significant decreases in
amyloid levels on PET scans and experienced a meaningful
slowdown in mental and daily functioning decline over
18 months compared to those who received a placebo.?
While the absolute clinical effect size was modest, the trial
provided the first consistent evidence that reducing amyloid
could alter disease trajectory.

Also, studies showed similar results for donanemab, an
antibody that targets a modified form of amyloid beta mostly
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found in existing plaques.® Donanemab treatment led to a
noticeable reduction in plaques and a slower decrease in
overall thinking and daily living skills in people with early
symptoms of the disease. The trial was notable for using
a “treat-to-clear” strategy, which halted dosage as soon as
amyloid levels dropped below a predetermined threshold.
This approach decreased total drug exposure and provides
a possible means of striking a balance between cost, safety,
and benefit.” However, both lecanemab and donanemab
were linked to brain imaging issues, such as swelling and
small bleeding in the brain, especially in people who carry
the APOE €4 allele.® These findings show how mechanism-
driven success intensifies risk stratification and monitoring

In addition to amyloid-directed treatments, tau pathology
has drawn more attention because it is more closely
associated with neuronal loss and cognitive decline than
amyloid burden alone.® Tau-targeting strategies focus on
stopping the clumping or spread of abnormal tau proteins
in neurons, which could help address issues later in the
disease process. A growing understanding that Alzheimer’s
disease is biologically diverse and unlikely to respond to
single-target approaches is reflected in the inclusion of
tau-directed agents in combination trials, although they are
still in the early stages of clinical development.® This shift
toward multi-mechanism strategies marks a conceptual
evolution in how Alzheimer’s trials are designed, even as
they complicate interpretation of outcomes.

Drug delivery advancements have also started to change
the therapeutic environment. Using “brain shuttle”
technology, trontinemab is a new type of anti-amyloid
antibody designed to improve its movement across the
blood—-brain barrier by using a special process called
receptor-mediated transcytosis.® In early studies,
trontinemab showed a much faster and greater decrease
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in plaque at lower doses than older antibodies, suggesting
it reaches the central nervous system more effectively."
Although these results are biologically remarkable, they
also highlight a persistent problem in Alzheimer’s research:
higher target engagement does not always equate to
higher clinical benefit. As trontinemab moves closer to late-
stage trials, its final worth will be determined by whether
improved delivery results in outcomes that patients and
caregivers can understand.™

Alongside advances in drug delivery, rapid progress in
biomarker science has changed how Alzheimer’s disease
trials are designed. Blood tests for phosphorylated
tau, combined with tau and amyloid positron emission
tomography, now allow researchers to detect disease
earlier and enroll participants at very early stages.'? While
this process has improved trial efficiency and biological
precision, it has also raised concerns about relying
too heavily on biomarkers as stand-ins for meaningful
clinical outcomes. Many studies report clear biomarker
changes without matching improvements in cognition,
daily functioning, or quality of life.’® Alzheimer’s disease
affects more than just memory; cognitive test scores alone
often fail to capture outcomes that matter most to patients
and caregivers, such as independence and behavioural
symptoms.'3' Aligning trial endpoints with these patient-
centered outcomes, therefore, remains a key challenge in
the field.

The transition to clinical practice becomes even more
challenging due to the selection of trial participants. Although
multimorbidity, frailty, and advanced age are common
characteristics of Alzheimer’s patients, many studies on
the disease do not include these individuals.'® Mechanism-
driven treatments may behave differently in these groups,
particularly if vascular disease or polypharmacy alters their
risk profiles. The disparity between trial populations and
actual patients will increasingly influence clinical decision-
making as disease-modifying treatments gain widespread
use.

Alzheimer’s disease researchis at a pivotal stage. Emerging
evidence indicates that early intervention can meaningfully
alter disease biology and slow progression. However,
translating these advances into meaningful clinical benefit
will require a shift in how trials are designed and evaluated.
Future studies should prioritize patient-centered endpoints,
including functional independence and quality of life,
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alongside traditional biomarkers, rather than relying on
biomarker change as primary indicators of success. Trial
populations should also be expanded to better reflect real-
world patients, particularly those with multimorbidity and
frailty who are frequently excluded from clinical trials. In
addition, incorporating real-world outcome measures,
such as functional status and caregiver burden, into trial
frameworks may help bridge the gap between mechanistic
success and everyday impact. Aligning biological precision
with real-world relevance will ultimately determine whether
these innovations represent true therapeutic progress in a
field marked by both urgency and uncertainty.
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