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Alzheimer’s Disease – 
Breakthrough Due Soon?  
Over recent weeks we seem to be waking 
up to news headlines suggesting the cure 
for Alzheimer’s disease (AD) is imminent. 
Why is there so much buzz about a cure 
for AD? How close is a cure? And just 
why has it been so difficult to see progress 
in AD treatments? This article reviews the 
recent headline-grabbing news in AD 
clinical trials and looks at the results we 
can expect in the next couple of years. 

The most recent headlines (July 2015) 
came from the Alzheimer’s Association 
International Congress (AAIC) in 
Washington DC, USA. Headlines such 
as ‘Alzheimer’s drug … could slow 
patient’s decline’ were made following 
an announcement from Eli Lilly on its 
monoclonal antibody directed towards 
increasing the clearance of β-amyloid 
plaques. In addition, Biogen announced 
additional results from its much-heralded 
Prime study with aducanumab, also a 
monoclonal antibody targeting β-amyloid 
plaques. Other result announcements 
were made by Anavex, Axovant 
Therapeutics and Roche, among others. 
The Eli Lilly results became the top story on 
the BBC news on the evening of 22nd July 
2015, and the interim results of Biogen’s 
Prime study led to a front-page cover in 
the USA’s Fortune magazine. Why are 
these clinical trial results leading to such 
widespread mainstream news coverage?

Firstly Some Background
Alzheimer’s disease (AD) is the most 
common form of dementia. Other types 
of dementia are vascular dementia, the 
second most common form of dementia, 
affecting an estimated 16% of dementia 
patients, followed by less common forms 
such as Lewy bodies dementia and 
frontotemporal dementia, including Pick’s 
disease. 

In the UK there are around 850,000 
people with dementia, and around 60% 
will have AD (520,000). In the USA there 
are 5.4 million people living with AD. 
Estimates put the number of worldwide 
AD patients at 44 million. Disease 
progression varies and can be as short 
as five years or as long as 20 years of 
insidious decline, during which symptoms 
relentlessly worsen, robbing a person 
of their memory, their independence 

and their functioning in daily life, and 
ultimately shortening their life.

AD is becoming a more common 
cause of death, and whilst deaths from 
breast and prostate cancers, stroke, heart 
disease and HIV are declining, deaths 
attributed to AD are increasing. AD is 
now the sixth-leading cause of death in 
the US.1 

Drugs Approved To Date
The USA and EU have approved five 
drugs to treat the symptoms of AD; four 
cholinesterase inhibitors and memantine, 
an NMDA receptor antagonist that was 
approved in 2003. These drugs help with 
improving the memory-loss symptoms, 
but they do not alter the course of the 
disease and eventually they stop working 
as the disease progresses. Despite this 
limited efficacy, Aricept, the most popular 
of the cholinesterase inhibitors, had peak 
sales of 2.4 billion in 2010.2 There are 
no drugs approved at all as treatments 
for the other forms of dementia.

There is a growing recognition of the 
burden this disease places on patients, 
their carers, and society as a whole. In the 
US, payments for care are estimated to be 
$200 billion.3 Given the large numbers of 
people affected and the massive burden 

placed on them, combined with no new 
treatments for over a decade and no 
treatment offering any hope of altering 
the exorable progress of the disease, it 
is unsurprising that any positive news is 
being heralded with a fanfare and front-
page headlines.

Disease-modifying Therapies – the Anti-
amyloid Drugs 
After the relative success of the 
symptomatic treatments for AD, attention 
moved to seeking treatments that 
altered the underlying pathology of the 
disease. Amyloid became the target of 
choice for many companies. Amyloid 
precursor protein (APP) is a protein 
found widely throughout the body. The 
amyloid hypothesis is that a fault with the 
processing of amyloid precursor protein 
(APP) in the brain leads to the production 
of a short fragment of APP known as 
beta-amyloid (or Aβ). The theory is that 
the over-production of Aβ leads to a 
build-up of this sticky protein fragment 
in the brain that triggers the disruption 
and destruction of nerve cells that causes 
Alzheimer's disease. The accumulated 
clumps of Aβ are known as amyloid 
plaques. The hypothesis is thus that there 
is a fault with the over-production of Aβ 
or with the mechanism that usually clears 
it from the brain, or possibly both.4

Source: https://genetics2012disease.wikispaces.com/Alzheimer%27s+Disease
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The rationale of exclusively targeting 
Aβ remains disputed, especially by 
those who feel that the tau tangles are a 
better target. Significantly, at end stages 
of AD, patients will have both amyloid 
plaques and tau tangles in their brain. 
Whether removing, blocking or reducing 
these is going to be beneficial and, if 
so, what the optimal time is for doing 
so, all remain as yet unanswered by the 
research community. However despite a 
raft of negative clinical trials targeting 
this mechanism of action, Aβ still remains 
a popular target. It has been noted that, 
‘Anti-Aβ therapies have dominated 
AD clinical trials in recent years, with 
70 of 146 (combined small molecules 
and immunotherapies) compounds 
being directed against Aβ compared 
with 13 compounds addressing tau-
related mechanisms and 62 compounds 
assessing neuroprotective approaches.’5 

Companies Targetting Amyloid 
Solanezumab is a monoclonal antibody 
aiming to clear Aβ. Eli Lilly ran two large 
Phase III trials of solanezumab in mild to 
moderate AD patients (EXPEDITION 1 
and EXPEDITION 2). A combined total of 
2052 patients were enrolled in the two 
studies. Neither study showed a benefit 
of solanezumab on either of the co-
primary endpoints, however in patients 
in mild AD, a cognitive benefit was 
seen that was not witnessed in moderate 
patients. Based on this result and because 
there was also a positive result on plasma 
and CSF levels of Aβ that were consistent 

with target engagement of soluble 
brain amyloid by solanzumab,6 Lilly 
announced it was commencing a third 
trial, EXPEDITION 3, recruiting 2100 
patients with mild AD and a positive 
biomarker for Aβ. The results announced 
at the AAIC conference that caused the 
headline news, came from the open 
label extension in mild AD patients from 
the EXPEDITION 1 and EXPEDITION 2 
trials. The results of this indicated that 
solanezumab could slow the rate of 
decline by around 30%. All eyes now will 
be on the results of EXPEDITION 3, due in 
the second half of 2016.

Biogen announced positive interim 
results from their Phase Ib study of 
Aducanumab in patients with prodromal 
or mild AD (PRIME) on 20 March 2015. 
This interim analysis of 166 patients for 
a year’s treatment showed a dose- and 
time-dependent reduction of Aβ and a 
statistically significant slowing of clinical 
decline on the cognitive endpoints. On the 
basis of these results, Biogen announced 
it was commencing two Phase III trials in 
a total of 2700 patients with early AD 
(ENGAGE and EMERGE – 1350 patients 
each). Top-line results from ENGAGE 
and EMERGE studies are expected in 
2017. At the AAIC, additional data was 
presented on one of the doses in the 
PRIME study which showed a reduction 
in Aβ levels. The change in cognition, 
however, was not statistically significant 
for this dose. Anticipation remains high, 
however, for the Phase III trials. 

Companies Targetting Tau
There are fewer companies targeting 
tau as a therapeutic intervention and 
generally they are at an earlier stage of 
development than the anti-amyloid drugs. 
One company at Phase III is TauRx, a 
privately-owned Singaporean company 
which has three large trials ongoing, 
two in AD and one in frontotemporal 
dementia. Results from these trials are 
expected in Q2 2016. Aceneuron is 
also targeting tau, however it is aiming 
its lead development programme at rare 
tauopathies, in particular progressive 
supranuclear palsy, where a Phase I is due 
to start later this year. Other companies 
in Phase I include Axon Neurosciences 
and AC Immune, with the latter working 
on a vaccine and a recently-announced 
licence deal with Jansen. So although 
relatively few in number and generally 
at an earlier stage of development, the 
tau-targetting companies are growing in 
number and also starting to secure large 
pharma deals that until recently were the 
preserve of the Aβ companies.

Large Number of Clinical Trial ‘Failures’
From 2002 to 2012, 244 compounds 
have been tested in clinical trials in AD 
patients, of which one was approved for 
marketing, an attrition rate of 99.6%.7 
The attrition rate for oncology trials is 
81%. Why is there such a monumentally 
high failure rate in AD clinical trials? 
Cummings et al. attribute trial failure 
to be based on one of three elements; 
lack of efficacy, excessive side-effects or 
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challenges in trial execution. Of particular 
note is the role trial execution can play in 
AD clinical trials. ‘Trial-conduct failure 
is suggested by a lack of decline in the 
placebo group, no effect in an active-
treatment comparator arm of the study, 
or excessive measurement variability.’7  

The Challenge in Measuring Cognition
There is a growing recognition of the 
role trial execution plays in AD clinical 
trials. In particular, the measurement of 
cognition, often the primary endpoint, is 
generally reliant on subjective measures 
of cognitive performance. For example 
the ADAS-Cog is a mixture of memory 
tests and doctors’ rating of impairment. 
Inconsistencies in conducting these 
measures – within sites, by multiple staff 
members applying slightly different rules, 
and between sites, where different sites 
apply the rating scales in a different 
manner – can cause so much variety 
that any positive signal is ‘drowned’ by 
the variability. How many times this has 
occurred is almost impossible to calculate 
and it is a rare sponsor that wants to 
invest in investigating why a trial has 
failed; however, one publication looked 
at phenserine and the reasons for the 
failed trial that led to the abandonment 
of the development of the drug. 
Phenserine was being developed as the 
‘next generation acetyl cholinesterase 
inhibitor’ as a treatment for the symptoms 
of AD. A Phase II trial was completed 
in 72 AD patients and following these 
results, two Phase III registration trials 
were conducted, one enrolling 375 and 
the other enrolling 450 mild to moderate 
AD patients. The results for these two 
trials were negative. A detailed review 
of the data from one of these trials led 
the reviewers to conclude that there were 
statistically significant relationships in the 
trial between outcomes at sites and levels 
of variance such that ‘We conclude that 
phenserine was abandoned, at least in 
part, due to a clinical trial invalidated 
by relationships among its methods 
and outcomes’.8 To minimise the risk 
of further trial failures, strategies for 
enhancing the success of trials such as 
improved administration and monitoring 
of cognitive rating scales, enhanced 
training on these rating scales, together 
with better patient-selection approaches 
are warranted. 

The Challenge of Early Intervention
Even if the trial conduct is exemplary, 
there can remain a lack of efficacy and 
the reason for this should be investigated. 

It now appears to be well-accepted that 
the anti-amyloid agents need to be 
used earlier in the disease process and 
that perhaps some of the many failures 
are attributable to being used at too 
late a stage in the disease. The fact 
remains that in the absence of reliable 
biomarkers, the diagnosis of AD remains 
an art rather than a hard science. There 
is no diagnostic test that can definitively 
diagnose AD; instead, the clinician has 
to use his clinical judgement in assessing 
the patient’s symptoms.

The Challenge of Ensuring Your Drug is 
Meeting its Target 
With growing understanding of the 
biology of AD and the considerable 
work that has been undertaken on AD 
biomarkers, the role of ensuring that 
your drug is hitting its intended target 
has grown. Biogen and Eli Lilly have 
taken steps to ensure that only patients 
with amyloid are included in the study 
and they will be measuring the biological 
response of their drug on amyloid as well 
as the cognitive and functional endpoints. 
We are not there yet with being able to 
have a surrogate biomarker endpoint 
as primary in AD, however with the 
recognition of the limitations of the 
subjective cognitive rating scales then this 
is a much-needed advance. 

Still Plenty of Opportunity for 
Companies Working in this Field. 
There have been a large number of trial 
failures and the investment community are 
understandably cautious about another 
AD blockbuster. However, the need is 
enormous and if any good is to come 
from these clinical trial failures, then let 
it be to learn from past mistakes, focus 
on trial execution, focus on measuring 
your target and ensure patient selection 
matches the mode of action of your drug. 
If early intervention, which has become 
the hallmark of good cancer treatment, is 
to be replicated in AD, then the tools to 
confidently perform an early diagnosis, 
along with the tools to reliably measure 
cognition, are seriously needed. With 
an estimated 44 million AD sufferers 
worldwide, the market for AD treatments 
is immense.

So, an AD breakthrough soon? Perhaps 
not too soon … but there is hope …

References
1. 2012 Alzheimer’s disease facts and 

figures http://www.alz.org/down-
loads/facts_figures_2012.pdf 

2. http://www.fool.com/investing/
general/2013/08/23/the-past-
present-and-future-of-alzheimers-
treatmen.aspx

3. 3 2012 Alzheimer’s disease facts 
and figures http://www.alz.org/
downloads/facts_figures_2012.pdf

4. Ayesha Khan ‘The amyloid hypoth-
esis and potential treatments for 
Alzheimer’s disease’ http://www.
alzheimers.org.uk/site/scripts/
documents_info.php?documen-
tID=383&pageNumber=6

5. Jeffrey L Cummings, Travis Morstorf 
and Kate Zhong ‘Alzheimer’s dis-
ease drug-development pipeline: 
few candidates, frequent failures’ 
Alzheimer's Research & Therapy 
2014, 6:37 

6. Rachel S Doody et al. ‘Phase 3 
trials of Solanezumab for Mild to 
Moderate Alzheimer’s disease’ N 
Eng J Med 2014 370:311-3321

7. Jeffrey L Cummings, Travis Morstorf 
and Kate Zhong ‘Alzheimer’s 
disease drug-development pipeline: 
few candidates, frequent failures’ 
Alzheimer's Research & Therapy 
2014, 6:37 

8. Robert E Becker and Nigel H Greig 
‘Was Phenserine a Failure or Were 
Investigators Misled by Methods?’ 
Current Alzheimer Research 2012 9 
1174- 1181

Susan McGoldrick 
is an experienced 
p h a r m a c e u t i c a l 
executive with 
experience in various 
roles within the pharma 
industry including 
a small pharma 
company developing 

a treatment for Huntington’s disease and 
founding and running a CRO specialising 
in CNS disorders. Susan now advises The 
CNS Company on clinical trial issues in 
CNS disorders.
E m a i l : s u s a n _ k _ m c g o l d r i c k @
thecnscompany.com


