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Alzheimer’s disease: Have we opened the Golden Gate to disease-modifying therapy?™ iipazies

The Clinical Trials in Alzheimer’s Disease (CTAD) conference gath-
ered from 29th November to 2nd December 2022 in San Francisco,
home of the iconic Golden Gate Bridge, named after the turbulent strait
that it traverses. Having sailed the increasingly choppy waters of AD
therapy since 2008, this year’s CTAD meeting was memorable for its
juxtaposition of two contrasting landing points; Eisai’s much-lauded
CLARITY-AD trial of Lecanemab showing slowing of disease progres-
sion in prodromal and mild AD [1] and Roche’s negative Graduate 1 and
2 trials of Gantenerumab in the same target population. However,
beyond the vastly different mood music accompanying the topline data
presentations, these two studies were remarkably similar both in their
clinical outcomes and their contributions to our understanding of the
neurobiology of AD.

Does the extent of amyloid clearance matter?

The Graduate studies did in fact show a trend towards a benefit of
Gantenerumab on the primary outcome measure (CDR-SB); however the
magnitude was well below that predicted and the studies were therefore
underpowered to demonstrate statistical significance. A potential
explanation for Gantenerumab’s disappointing performance was that
the reduction in amyloid burden on brain PET imaging (21-24 centiloids
at 12 months, 47-58 centiloids at 27 months) was lower than antici-
pated from Roche’s prior phase II studies [2] (100 centiloids is the dif-
ference in uptake between a true negative and a median amyloid
positive AD patient for the amyloid ligand used in the study [3]).

Lecanemab, on the other hand, achieved rapid and robust reductions
in brain amyloid (approximately 35 centiloids at six months; 55 centi-
loids at 18 months), with a lower rate of silent or symptomatic Amyloid
Related Imaging Abnormalities (ARIA) (cerebral oedema and/or hae-
morrhage associated with anti-amyloid therapies) compared to Gante-
nerumab; a significant achievement.

An emerging hypothesis is that clinical benefit only accrues once a
specific threshold for amyloid lowering is reached, leaving trials of
slower-acting drugs underpowered to demonstrate benefit over 18 to 24
months. This might even compromise a four-year trial, justifying
Roche’s decision to terminate its nascent SKYLINE secondary prevention
study of Gantenerumab in asymptomatic amyloid-positive individuals.
However, meta-analysis of recent anti-amyloid monoclonal antibody
trials with Aducanumab, Lecanemab and Donanemab suggests a small
but significant class effect [4]; more data are required to confirm a
correlation between the magnitude of amyloid reduction and clinical

benefit. Results from Eli Lilly’s phase III TRAILBLAZER-ALZ 2 trial of
Donanemab are therefore hotly anticipated given that Donanemab may
deliver even faster reductions; in the phase 2 TRAILBLAZER-ALZ study it
achieved an impressive 70 centiloids at six months and 84 centiloids at
18 months [5].

Is the clinical benefit meaningful?

Amidst the celebrations of the first apparent disease-modifying effect
ever to be shown in an AD trial, the limitations of CLARITY-AD were at
times overlooked. Lacanemab was associated with a 27% reduction in
decline on the CDR-SB. The absolute effect was small; 0.45 points on the
CDR-SB, and 1.44 points on the ADAS-Cogl4, considered below the
generally accepted minimal clinically important difference for both
measures [6-8]. Compared to Donepezil, Lecanemab is about 75% as
effective by CDR-SB [9] and half as effective by ADAS-Cog [10]. It will
be hard to convert this finding into a meaningful result in discussions
with patients; it does not mean at the individual level that patients with
AD will have preserved activities of daily living that otherwise would be
lost. The most persuasive argument is that Lecanemab delays progres-
sion by about 6 months over an 18-month period.

Whether the magnitude of this benefit remains static, increases or
decreases beyond 18 months remains unknown, and models claiming to
predict the future should be interpreted with caution. Benefits of Leca-
nemab emerged within six months, and did not diverge greatly on most
outcome measures between 12 and 18 months (indeed, the difference
between drug and placebo on ADAS-Cog14 appeared to decline towards
the end of the study); thus a partially symptomatic effect rather than a
purely disease-modifying one can’t be fully excluded. This would be
consistent with several studies demonstrating acute effects of amyloid-
beta on brain function [11,12].

Safety, funding and patient acceptability

Whatever its mechanism of action, were Lecanemab a low-cost oral
medication with an established safety profile, like Donepezil or Mem-
antine, there would likely be little opposition to its widespread uptake.
The problem for Eisai is that patient selection, treatment (fortnightly
intravenous infusions) and safety monitoring is highly complex and
resource-intensive. It is not unreasonable for healthcare funders to ask
whether the cost of the drug and its delivery is justified given the small
scale of clinical benefit. This should not be interpreted as evidence that
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people with AD are being discriminated against compared to those with
other life-limiting conditions such as cancer or spinomuscular atrophy.
Quite the reverse; it means that Alzheimer’s can now join the ranks of
diseases that have clinically effective treatments but that these in-
terventions must demonstrate cost effectiveness using the same rules
that apply to everyone else.

Furthermore, it remains uncertain what proportion of patients,
confronted with the significant and potentially lifelong medicalisation
entailed in receiving Lecanemab, will opt for treatment and continue
with it in the longer term. Manufacturers have a vested financial interest
in patients taking their products indefinitely; however, anti-amyloid
agents are more likely to demonstrate cost-effectiveness if treatment is
time-limited. Given the inevitable progression in cognitive and social
impairment rendering compliance increasingly challenging for in-
dividuals and families, establishing whether treatment can be tempo-
rarily (“drug holidays™) or permanently suspended once a threshold of
amyloid reduction has been reached is urgent. Indeed, continuing
therapy beyond the point of clinical utility is unethical and financially
unsustainable.

The slow rate of increase in amyloid burden in placebo subjects
suggests that it might take years or even decades for the process to be
completely recapitulated. Modelling of data from the phase 1b and 2
Donanemab trials suggests that in patients achieving reduction in am-
yloid PET levels to <11 centiloids after six months of treatment it would
take approximately four years after ceasing treatment for levels to rise to
a nominal threshold of positivity of 24 centiloids [13]. Furthermore,
proof that amyloid therapies are indeed disease-modifying rather than
symptomatic would be conclusively demonstrated by a trial of treatment
cessation.

In addition, there are lingering concerns regarding both short and
long-term safety of anti-amyloid drugs. Clinical use in patients with
greater degrees of cerebrovascular disease than were allowed in the
studies will inevitably carry higher risks of ARIA due to the association
between imaging markers of cerebrovascular disease and underlying
cerebral amyloid angiopathy. The CLARITY-AD authors should be
commended for including people taking anticoagulants and the low rate
of symptomatic haemorrhage overall. Nevertheless, the death from ce-
rebral haemorrhage following tPA administration for acute stroke of a
65 year old female patient who was receiving Lecanemab as part of the
open label extension needs to be reflected on, not assumed to be due to
thrombolysis alone. Furthermore, Lecanemab joins the pantheon of anti-
amyloid drugs that robustly cause overall brain shrinkage [14]; the ef-
fects of this beyond the current 18 to 24-month clinical trials are
completely unknown.

What about non-amyloid pathways?

Conspicuous by its absence from the meeting was more than a
passing curiosity about what drives the 77% of AD progression that to
date remains unmitigated by amyloid-lowering therapy. Putting all our
therapeutic eggs in the basket of tau pathology seems premature, given
that Gantenerumab reduced CSF total tau and p-taul81 levels by 18%
and 24% respectively without producing significant clinical benefit.
Amyloid-lowering therapy is clearly insufficient to completely treat AD;
the assumption that it is even necessary and should be included by
default in any combination regimen needs to be tested in trials of drugs
targeting other mechanisms, in which single and combination therapy
arms will be needed.

Throughout the meeting, vascular contributions to cognitive
impairment and dementia (VCID) seemed like prisoners on Alcatraz
listening to the free citizens of neurodegeneration celebrate across the
water. Yet only a minority of individuals living with dementia in their
80 s and 90 s, the largest and fastest growing cohort of those with the
condition, have no cerebrovascular disease [15]. Furthermore,
anti-amyloid studies typically impose upper age limits of 85 or 90 and
have median participant ages in the low 70 s.
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The exclusion of the oldest old and individuals with more than trivial
cerebrovascular disease from all recent amyloid-lowering trials leaves a
large group of patients, and potentially a majority of those aged over 80,
with no safety (or efficacy) data on which to make an informed choice
about treatment. Given the inevitable triggering of ARIA in a proportion
of patients by amyloid mobilisation, therapies targeting non-amyloid
pathways, such as PDES5 inhibitors or intensive blood pressure
lowering, are urgently needed for this group. However, the drive to
include biomarker confirmation of amyloid in all AD therapeutic trials,
regardless of therapeutic target, is increasing research costs, reducing
diversity (due to differential geographical access to amyloid diagnostics)
and slowing down drug development. It also fails to reflect the prag-
matic real-world environment in which anti-dementia drugs will be
offered to the majority older population, in whom the specificity of CSF
or PET amyloid is so low as to render these tools unusable [16]. In fact,
screen failure rates in clinical trials due to participants with suspected
AD having a negative amyloid biomarker are low; 22% of those meeting
clinical diagnostic criteria for AD in the combined ENGAGE and
EMERGE Aducanumab studies had a negative amyloid PET scan [17]. It
would surely be more pragmatic and less expensive to increase study
sample sizes by 25% to account for a minority of patients not having AD
than to subject every participant to an amyloid PET or CSF examination.

Is 2022 the Alzheimer’s disease community’s 1987 moment?

San Francisco is rightly famous for playing a key role in the discovery
of HIV and the development of effective and humane treatment for
people with HIV/AIDS. Despite all the aforementioned caveats, the AD
community might be correct in believing that we find ourselves in a
similar position to our HIV counterparts in 1987, when AZT was shown
to reduce mortality and opportunistic infection and increase CD4 count,
despite ultimately proving insufficient to control the disease on its own.
That the biology of AD remains substantially less well understood than
HIV, and that dementia has multiple causes in addition to AD should not
deter us from continuing the search for effective treatments. We must
also remember that, as in HIV, prevention is preferable to cure. Policy-
makers need to act on the existing evidence that up to 40% of dementia
is preventable [18] and that secondary prevention in dementia is as
much about properly resourced social care (which has few if any adverse
effects) as it is about drugs. Nevertheless, the spirit of optimism that
characterised CTAD wasn’t entirely misplaced; perhaps we truly have
unlocked the Golden Gate to a cure for AD, with the prospect of forcing it
open completely appearing less daunting than it did even a year ago.
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