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Moving towards early clinical  
trials for amyloid-targeted therapy  
in Alzheimer’s disease
Paul S. Aisen, Bruno Vellas and Harald Hampel

A recent article in Nature Reviews Drug 
Discovery (Nature Rev. Drug Discov. 11, 
657–660; 2012)1 highlighted the outcome 
of the two largest Alzheimer’s disease drug 
development programmes to date. Results 
from the Phase III clinical trials of two 
monoclonal antibodies — bapineuzumab and 
solanezumab — that target amyloid‑β indi‑
cated little clinical benefit of immunological 
attack on amyloid‑β at the dementia stage of 
sporadic disease2 (see the 12 December 2012 
press release on the Lilly website).

Neither antibody demonstrated a 
favourable impact on the primary cognitive 
assessment scores and inventories of daily 
function in patients with mild to moderate 
Alzheimer’s disease‑related dementia.  
However, planned post‑hoc pooled analyses  
of data from individuals with mild 
Alzheimer’s disease‑related dementia treated 
with solanezumab did show cognitive  
benefit, so the development of this agent  
for the treatment of Alzheimer’s‑related 
dementia will continue with a confirmatory 
clinical trial planned for launch later this 
year (See the 12 December 2012 press release 
on the Lilly website).

The negative primary analyses in these 
two programmes represent the culmina‑
tion of a ‘lost decade’ in Alzheimer’s dis‑
ease therapeutic trials, with no substantial 
success since the approval of memantine. 
Studies of hypothesis‑driven candidate dis‑
ease modifiers such as anti‑inflammatory 
drugs, secretase inhibitors and modulators, 
hormonal therapies, statins and other drugs 
have been disappointing. The clinical failure 
of the two leading γ‑secretase inhibitors, 
semagacestat (see the 17 August 2010 press 
release on the Lilly website) and avagacestat 
(see the Bristol‑Myers Squibb website), have 
added further gloom to the outlook.

The major approach to disease modifica‑
tion has been the targeting of amyloid‑β 
accumulation in the brain. Genetic evidence 
strongly indicates that amyloid‑β can drive 
the disease process, so reducing its pro‑
duction or promoting its clearance is an 
attractive aim3. Although accumulation of 
amyloid‑β in the brain is probably multi‑
factorial in late‑onset sporadic Alzheimer’s 
disease (in contrast to autosomal domi‑
nantly inherited early‑onset Alzheimer’s 
disease), it is plausible that amyloid‑targeted 

interventions may yield clinical benefit in 
all forms of Alzheimer’s disease if they are 
initiated very early, before severe synaptic 
dysfunction and irreversible widespread cell 
loss and neurodegeneration have occurred4. 
Indeed, the recent discovery that a geneti‑
cally determined reduction in amyloid‑β 
peptide production by 40% provides dra‑
matic protection against Alzheimer’s disease5 
further suggests that the clinical failures 
may relate primarily to the timing of the 
intervention.

Consensus regarding the pathophysio‑
logical processes that underlie Alzheimer’s 
disease progression is reflected by the newly 
revised criteria for diagnosing Alzheimer’s 
disease‑related dementia, mild cognitive 
impairment and preclinical disease6. In par‑
ticular, the concept of a biomarker‑defined 
pre‑symptomatic stage of Alzheimer’s 
disease provides a foundation for early‑
stage clinical trials. Based on the prevailing 
view that the accumulation of amyloid‑β 
in the brain is a principal inciting event in 
Alzheimer’s disease pathophysiology, this 
early stage of the disease can be recognized 
by abnormal amyloid positron emission 
tomography (PET) scans or a reduc‑
tion in the levels of amyloid peptides in 
cerebrospinal fluid.

Although at this stage individuals are 
normal from a clinical perspective, they 
can be accurately identified and disease 
progression can be tracked using dynamic 
biochemical and imaging biomarkers as 
well as tests of cognitive performance7,8. 
Although it remains to be proven whether 
all individuals with brain amyloidosis will 
progress to symptomatic Alzheimer’s dis‑
ease if they live sufficiently long, this is a 
plausible hypothesis that is consistent with 
the available autopsy and biomarker data9. 
Indeed, analyses of data from multiple stud‑
ies indicate that asymptomatic individuals 
with amyloid‑β accumulation in the brain 
show faster cognitive decline than similar 
individuals without amyloidosis.

Indeed, Alzheimer’s disease progression 
may involve a long, symptom‑free phase 
preceding gradual cognitive, functional 
and behavioural decline that is functionally 
adaptive and plausibly reversible. Therefore, 
efforts to develop disease‑modifying treat‑
ments may require clinical trials to be 
conducted much earlier in the disease 
process. Studies can be powered based on 
the hypothesis that amyloid‑targeted or 
other disease‑modifying interventions can 
reduce the rate of amyloid‑mediated decline 
towards normal trajectories. It is possible 
that regulatory authorities the in United 

Table 1 | Characteristics of an early (asymptomatic) Alzheimer’s disease trial* 

Characteristic Details

Population •	Sporadic Alzheimer’s disease: amyloid‑β-positive above 70 years of age
•	Familial Alzheimer’s disease: mutation carriers 10 years prior to expected 

onset of symptoms
•	Down’s syndrome: above 45 years of age

Intervention •	Active or passive amyloid-targeted immunotherapy
•	γ‑secretase inhibitor or β‑secretase inhibitor
•	Tau‑directed therapy
•	Neuroprotectant
•	Combination therapy

Duration •	2–4 years

Primary outcome •	A composite cognitive end point that combines the results of episodic 
memory tests and tests of executive function

Other outcomes •	A battery of computerized cognitive tests of memory, executive function, 
attention and processing speed

•	Patient‑reported outcomes

Biomarkers •	Volumetric MRI, functional connectivity MRI, amyloid PET, CSF amyloid 
peptides, tau and phosphorylated tau

CSF, cerebral spinal fluid, MRI, magnetic resonance imaging, PET, positron emission tomography.  
*Also referred to as a secondary prevention trial.
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States and Europe could approve a drug 
for the treatment of preclinical Alzheimer’s 
disease on the basis of a single, primary 
cognitive end point that is supplemented 
by a panel of biomarkers and postmar‑
keting studies to support clinical benefit 
(TABLE 1; FIG. 1); see the US Food and Drug 
Administration (FDA)’s draft guidance.  
This contrasts with the current requirement 
for cognitive assessments combined with 
functional and/or global assessments.

Using these principles, three early‑stage 
trials will launch within the next year, one in 
patients with sporadic disease (see the article 
titled “NIH‑supported Alzheimer’s studies 
to focus on innovative treatments” on the 
US National Institutes of Health website) 
and two in families with mutations associ‑
ated with autosomal dominant Alzheimer’s 
disease (ClinicalTrials.gov identifier: 
NCT01760005; see the 21 May 2012 news 
article on the Alzheimer Research Forum). 
These clinical trials will use a composite 
cognitive end point. In addition, a pilot 
longitudinal biomarker study in individu‑
als with Down’s syndrome is planned, as a 
foundation to clinical trials in this group of 
patients who are at a high risk of developing 
Alzheimer’s disease10. 

It is more likely that these secondary 
prevention trials, rather than the recent 
dementia‑stage trials, will demonstrate the 

beneficial effects of anti‑amyloid therapy on 
disease progression. But it is plausible that the 
most effective intervention will be primary 
prevention in individuals at risk (by virtue of 
age, genetics and/or other factors) but without 
biomarker‑based evidence of Alzheimer’s  
disease neurobiology. Therefore, additional 
collaborative biomarker studies are required  
to inform the design of such clinical trials.  
Our long‑term vision includes risk factor and 
biomarker monitoring of the ageing popula‑
tion, with the use of effective anti‑amyloid 
(and perhaps neuroprotective) therapies that 
will succeed in quelling the Alzheimer’s dis‑
ease epidemic. Recent trial results have been 
disappointing, but we find cause for optimism.
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