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Lessons from Results of Recent Clinical Drug Trials in Alzheimer’s
Disease

Kyung Won Park, MD, PhD

Department of Neurology, Dong—A University College of Medicine, Cognitive Disorders and Dementia Center, Dong—A University Medical
Center, Busan, Korea

Currently available treatments for AD are symptomatic, with modest efficacy and limited impact on long term disease progression.
There have been no newly approved pharmaceutical treatments in the last decade, despite enormous efforts to develop
disease-modifying treatments focused on essential Alzheimer’s pathology. An unprecedented collaborative effort of government,
regulators, industry, academia, and the community is needed to address this crisis and to develop an actionable plan for rapid
progress toward successfully developing effective treatments. In the field of AD research, it has taken almost three decades for
diagnostic thesis to refine exactly. In recent clinical trials of AD, solanezumab and bapineuzumab, two humanized monoclonal
antibodies that binds amyloid, failed to show improving cognition or functional abilities. The shift towards presymptomatic and
pre-dementia stages of AD has brought prevention and treatment trials much closer to each other than before. New approaches in
prevention trials include enrichment strategies based on genetic risk factors or beta-amyloid biomarkers, and multidomain
interventions simultaneously targeting vascular and lifestyle related risk factors. Furthermore building infrastructures for international
collaborations is necessary for managing the worldwide public health problem of AD and dementia.
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Table 1. Key pipeline products for Alzheimer’s disease, 2014
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Drug Mode of Action Pathway Originator/Partner Stage of development
Solanezumab (LY2062430) Beta amyloid MAb Beta amyloid Eli Lilly Phase 3
Bapineuzumab Beta amyloid MAb Beta amyloid Johnson & Johnson, Elan Phase 3 — Failed
Gantenerumab (RG1450)  Beta amyloid MAb Beta amyloid MorphoSys/ Roche Phase 3
ACC-001 Beta amyloid vaccine Beta amyloid Elan / Johnson & Johnson, Pfizer Phase 2
(vanutide cridificar)
CAD-106 Beta amyloid vaccine Beta amyloid Cytos Biotechnology/ Norvatis Phase 2
Crenezumab (RG7412) Beta amyloid MAb Beta amyloid AC Immune/ Roche Phase 2
Leuco-methylthioninium Tau aggregation inhibitor Tau TauRx Therapeutics Ltd Phase 3
(LMTM, TRx0237)
EVP-6124 Alpha-7 nicotinic receptor agonist Neurotransmitter EnVivo (FORUM) Pharmaceuticals/ Phase 2

Mitsubishi Tanabe
Lu AE58054 5-HT6 receptor antagonist Neurotransmitter  Lundbeck Phase 2
LY2886721 BACE inhibitor Beta amyloid Eli Lilly Phase 2
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Table 2. Characteristics of selected RCTs for prevention of Alzheimer’s disease (AD), based on compounds targeting beta-amyloid9

Zinfandel-Takeda prevention

RCT ADCS-Ad4 API DIAN
study
Sample size 1,500 older adults with no 300 members of Colombian ~ 240 members of families with 5,000 elderly subjects with no
cognitive impairment families (Antioquia) with early-onset AD. Subjects can  cognitive impairment
early-onset AD. Subjects with be asymptomatic or have very
no cognitive impairment. mild memory and cognitive
problems including mild
dementia
Main inclusion  Evidence of brain amyloid  Carriers of a mutated PSENT Carriers (n=120) of mutation Subjects at risk of developing
Criteria accumulation (PET). gene. in PSEN1, PSEN2 or APP. MCl due to AD within 5 years.
Subjects with no evidence The risk stratification is based
of amyloid burden will also on an algorithm including age
be included and TOMM40 and APOE
genotype.
Age at >70 years >30 years 18-80 years 68-83 years
enrolment

Study design

Intervention

Duration

Outcomes

Status

Randomized, double blind,
placebo-controlled trial

Anti-amyloid monoclonal
antibody: solanezumab
(Eli Lilly)

3 years + 2 year extension

Primary: cognitive function
Secondary: change in AD
biomarkers

Start in 2013

Randomized, double-blind,
placebo-controlled trial

Anti-amyloid monoclonal
antibody: crenezumab
(Genentech)

5 years, (interim analysis at 2
years)

Primary: cognitive function
Secondary: change in AD
biomarkers, including brain
amyloid load and brain
atrophy

Start in 2013

Phase /Il randomized,

Phase Il randomized, double

double-blind, placebo-controlled blind, placebo-controlled trial

trial

Two anti-amyloid therapies:
the anti-amyloid monoclonal
antibodies gantenerumab
(Hoffmann-La Roche) and
solanezumab

2 years+3 year extension

Initial phase (2 years): change
in AD biomarkers, including
brain and CSF amyloid, to
identify the most promising
drug candidate

Follow-up phase (3 years):
cognitive function

Start in 2013

Pioglitazone, an oral
medication already approved
for the treatment of type 2
diabetes (Zinfandel-Takeda)

5 years

Primary: cognitive function

(i.e. time to onset of MCl due
to AD)

Secondary: qualification

of the algorithm based on age
and TOMM40 and APOE
genotype

Start in 2013

ADCS-A4, Anti-Amyloid Treatment of Asymptomatic Alzheimer's disease; API, Alzheimer's Prevention Initiative; DIAN, Dominantly Inherited
Alzheimer Network; MCI, mild cognitive impairment; CSF, cerebrospinal fluid; APOE: apolipoprotein E; APP, amyloid precursor protein; PET,
positron emission tomography; PSENT, presenilin 1; PSEN2, presenilin 1; TOMMA40, translocase of outer mitochondrial membrane 40
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Table 3. Characteristics of selected RCTs for prevention of cognitive impairment, dementia and Alzheimer’s disease based on multi-do-

main interventions’

RCT FINGER

MAPT PreDIVA

Sample size 1260 community dwellers, from previous
population-based observational cohorts

Main inclusion Dementia risk score >6 and cognitive

criteria performance at mean level of slightly lower
than expected for age

Age at enrolment 60-77 years

Multi-center, randomized, double blind
pursued, parallel-group trial

Study design

Intervention Multidomain: (i) nutritional guidance,
(ii) exercise, (iii) cognitive training and social
activity, (iv) Monitoring, and management
of metabolic and vascular risk factors

Duration 2 years+5-year extended follow-up

Outcomes Primary: Cognitive performance measured by
Neuropsychological Test Secondary:
dementia/AD, cognition disability, depressive
symptoms, vascular risk factors and
outcomes, dietary markers, quality of life,
health resource utilization, change in AD
biomarkers

Status Ongoing, will be completed in 2014

1,680 community dwellers

Frail elderly individuals (subjective
memory complaint, slow walking
speed, limitation in IADL)

>70 years

3 years+2-year extended follow-up

3,533 community dwellers

All elderly within GP practices,
non-demented (MMSE >23)

70-78 years

Multi-center, randomized, double-blind Multi-site, open, cluster
controlled trial

randomized, parallel-group
trial

Multidomain: risk factors assessments, Multidomain: nurse-led vascular
nutritional advice, exercise advice,
cognitive training and/or DHA 800
mg/day

care including medical treatment
of risk factors, nutritional advice,
exercise advice

6 years

Primary: change in cognitive function Primary: dementia, disability
Secondary: cognition (MMSE, CDR),
functional status, depression, health
resource utilization, change in AD

biomarkers

Secondary: cognitive decline
(MMSE, VAT), depression,
cardiovascular events

Ongoing, will be completed in 2014  Ongoing, will be completed in

2015

FINGER, Finnish Geriatric Intervention Study to Prevent Cognitive impairment and Disability; MAPT, Multidomain, Alzheimer Prevention Study;
PreDIVA, prevention of dementia by intensive vascular care; CDR, Clinical Dementia Rating scale; DHA, docosahexaenoic acid; GP, general
practitioner; IADL, instrumental activities of daily living; MMSE, mini mental state examination; VAT, visual association test.
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