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Fig. 1 The stage of preclinical AD precedes mild cognitive impairment (MCI) and encompasses 

the spectrum of presymptomatic autosomal dominant mutation carriers, asymptomatic biomarker-

positive older individuals at risk for progression to MCI due to AD and AD dementia, as well as 

biomarker-positive ndividuals who have demonstrated subtle decline from their own baseline

that exceeds that expected in typical aging, but would not yet meet criteria for MCI. 

RA Sperling et al http://download.journals.elsevierhealth.com/pdfs/journals/1552-

5260/PIIS1552526011000999.pdf

The Continuum of

http://download.journals.elsevierhealth.com/pdfs/journals/1552-5260/PIIS1552526011000999.pdf


Preclinical Trial Rational

• A “preclinical” stage of AD exists during which disease 

changes occur without clinical symptoms

• Earlier treatment may slow the progression of AD along 

this continuum

• Starting treatment before the brain is heavily damaged 

• Plausible experimental therapies to study

• It is possible that promising drugs, particularly amyloid-modifying 

agents, may fail to affect the clinical course of AD at the stage of 

dementia or even MCI, when the neurodegenerative process is well 

established

• Cognitive/clinical and biomarker measures of AD 

progression in the preclinical stage

• Huge unmet need

RA Sperling et al www.ScienceTranslationalMedicine.org Nov 2011 Vol 3; P. Tariot, | Generation Study | 26-28 Jan 2015 | Investigator 

meeting 



Issues with AD Prevention Trials
• Progression to dementia as a primary endpoint has required 

thousands of healthy research participants and very lengthy trial 
durations 

• A small number of large, expensive and lengthy primary 
prevention trials have evaluated approved hormonal therapies 
or dietary supplements in cognitively unimpaired older adults, 
but have failed 

• While imaging and CSF biomarker analyses have been shown 
to detect and track preclinical AD in observational studies, for a 
biomarker to be accepted by regulatory agencies as a surrogate 
end point, it may be necessary to demonstrate that the effects 
of AD treatment on that biomarker are reasonably likely to 
predict a clinical benefit.

• Need sensitive cognitive and other clinical outcomes that are 
acceptable to regulatory agencies.



Prevention Trial Advances

• New strategies have been proposed in order to 1) 

minimize the number of research participants, 2) 

decrease the duration of trials, and 3) maximize efficiency 

in the evaluation of promising preclinical AD treatments in 

therapeutic trials.

• Sensitive indicators of cognitive decline associated with 

preclinical AD are being developed and validated for 

potential qualification



Prevention Trial Strategies

• Enrich for people at highest imminent risk of developing 

symptomatic AD:

• Age

• Biomarker (e.g., amyloid PET)

• Genetic (e.g. autosomal dominant mutation carriers, E4 

homozygotes, Down Syndrome)

• Shorter time frame for cognitive/clinical and biomarker 

change 



CURRENT PRECLINICAL 

AD TRIALS



Reiman, E. M. et al. (2015) CAP—advancing the evaluation of preclinical Alzheimer disease treatments

Nat. Rev. Neurol. doi:10.1038/nrneurol.2015.177



http://a4study.org/

Anti-Amyloid treatment in

Asymptomatic AD (A4 Trial)

http://a4study.org/


A4 Trial Synopsis
• Secondary prevention trial in clinically normal older individuals 

(age 65-85)  who have evidence of amyloid-b pathology on 
screening PET imaging

• Randomized, double-blind, placebo-controlled Phase 3 trial 
solanezumab vs. placebo for 168 weeks 

• Trial N=1000+ (N=500+ per treatment arm)

• Observational cohort of Ab negative “screen fails” – LEARN 
study (N=500; Alzheimer’s Association)

• Ethics component – Disclosure of amyloid status



A4 Trial

• To determine whether decreasing Aβ burden will slow the 

rate of cognitive decline in clinically normal older Aβ+ 

individuals at risk for progression to MCI and AD dementia

• Test the hypothesis that altering “upstream” amyloid 

accumulation will impact ”downstream” 

neurodegeneration and cognitive decline

*tau imaging added as part of AMP-AD



A4 Primary Endpoints

ADCS Preclinical Alzheimer Cognitive Composite:

• 16-item Free and Cued SRT Total Recall; 

• WMS-R Logical Memory—Delayed Recall; 

• WAIS-R Digit Symbol; 

• MMSE—Total



Alzheimer’s Prevention Initiative 

Autosomal Dominant AD (API ADAD)



Alzheimer’s Prevention Initiative Autosomal 

Dominant AD (API ADAD)

• Cognitively normal individuals with genetic mutation 

causing early-onset AD (presenilin 1 (PS1) E280A mutation 

carriers), from the world’s largest early-onset AD kindred, 

located in Antioquia, Colombia.  

• Columbian kindred includes about 5,000 people with a 

sufficient number of presymptomatic carriers in the targeted 

age group to make it possible to relate a treatment’s effects 

on both biomarker and clinical endpoints within 2–5 years. 

Reiman et al. Journal of Alzheimer’s Disease 26 (2011) 321–329



• Phase II trial to evaluate crenezumab, an amyloid antibody treatment, 

in cognitively normal EOAD mutation carriers within 15 years of their 

estimated age at clinical onset

• Use cognitive measurements as the primary outcome

• Use the best established biomarkers in the trial, determine the extent to 

which the treatment’s biomarker effects predict a  clinical benefit to give 

those at highest imminent risk for AD access to investigational 

treatments

• A groundbreaking public-private partnership: NIH, Banner Alzheimer’s 

Institute, Genentech

Slide modified from E. Reiman, Banner Alzheimer’s Institute

API ADAD



Gloria cares for her sister Maria, age 61, who developed AD symptoms in her 40s

Photograph by Todd Heisler, February 2009, courtesy of the NY Times, with permission; slide from E. Reiman, Banner Alzheimer’s Institute



API ADAD Primary Endpoints

API ADAD Composite Cognitive Test Score:

• 10-word delayed recall; Ravens Progressive Matrices (set 

A); 

• 15-item Multilingual Naming Test (MiNT); 

• Consortium to Establish a Registry for Alzheimer's 

Disease Constructional Praxis; 

• MMSE—Orientation to Time



Dominantly Inherited Alzheimer’s 

Network Trials Unit (DIAN-TU)



Trial Objectives

• Optimize the trial design to account for the finite number 

of participants and relatively large number of promising 

disease modifying therapeutics

• Maximize the probability of successful outcomes by 

distributing trials with several drugs in parallel and 

utilizing biomarker outcomes to demonstrate active 

engagement of drugs

• Determine whether each drug demonstrated effects over 

placebo of mechanism of action (target engagement) and 

mechanism of disease modification as evidence by 

biomarkers of AD process

• Drugs successfully demonstrating target engagement will 

be continued for a phase 3 cognitive endpoint 

registration trial

19



DIAN-TU Trial Status
• Active drugs in trial

• Gantenerumab

• Solanezumab

• Future plans: 
• 3-5 additional drug candidates available in multiple 

stages
• Earliest addition of 3rd drug – July, 2014

• Others expected to be added late 2014 through mid-2016

• Design trial to allow for continuous addition of drugs

• Seamless transition to Phase 3 registration trial for most 
promising drugs

• Modify design to perform interim analysis at one year to 
allow earlier transition to Phase 3 registration trial



DIAN Biomarker Trial Design
• Launched 2012 with two drugs each 
with a unique target to alter the disease 
course and full data and sample 
availability

• Multiple arms: 3:1 active:placebo (75% 
chance of active drug)

• non-carriers assigned to placebo

• Maximum Biomarker duration = 2 years

• Extend study if positive results to 
cognitive endpoint registration trial

*tau imaging added as part of AMP-AD



DIAN-TU Primary Endpoints

• CSF Aβ (solanezumab), 

• PiB-PET (gantenerumab) 

*Cognitive secondary

Reiman, E. M. et al. (2015) CAP—advancing the evaluation of preclinical Alzheimer disease treatments

Nat. Rev. Neurol. doi:10.1038/nrneurol.2015.177



The DIAN-TU Adaptive Prevention Trial 

(APT)

• Will leverage the existing infrastructure of the DIAN-TU 

biomarker trial 

• Perform a registration-enabling trial of prevention of 

cognitive decline. 

• The goal will be to determine whether drugs with prove 

safety and biomarker efficacy can slow or prevent 

cognitive and clinical impairment due to AD.

• 4-year randomized, double-blind, placebo-controlled trial 

of as yet unspecified drug(s) in asymptomatic ADAD 

mutation carriers (n = 133 per arm). 
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Drug A: Phase 2
assessments continue (24 mos)

50% Mut+

enrolled
Drug B & Placebo
266 Mut+ enrolled

for Phase 3 Phase 3 Assessments (48 mos)

Drug C: Trial Stops

100% 
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Seamless Design for Phase III Cognitive Endpoint Trial

Interim analysis of 50% Mut+

with 1 year of treatment:
Drug A: Uncertain outcome
Drug B: Positive outcome

Drug C: Futile outcome



DIAN-APT Primary Endpoints

• Composite or single cognitive outcome from:

• CogState International Shopping List Test (ISLT 12 
items) Delayed; 

• CogState One Card Learning and One-Back Tests; 

• WMS-R Logical Memory—Delayed Recall; 

• CDR—Sum of Boxes





Alzheimer's Prevention Initiative APOE4 Trial

Generation Study
• The five-year trial will involve more than 1,300 cognitively healthy older 

adults, ages 60 to 75, at high risk of developing symptoms of the most 
common form of Alzheimer's disease that strikes in older ages because 
they inherited two copies of the apolipoprotein E (APOE4) gene.

• Will test two drugs targeting beta-amyloid (Novartis):  
• One drug (CD106) is an active immunotherapy injection aimed at triggering the 

body's immune system to produce antibodies to attack amyloid proteins. 

• The second drug is an oral medication designed to prevent amyloid production, 
beta-secretase1 inhibitor (CNP520)

• Trial participants will receive the active immunotherapy, the oral 
medication or a placebo. The study will involve about 60 sites in Europe 
and North America.

• Enrollment began in December 2015



*tau imaging added as part of AMP-AD



Generation Study Primary Endpoints

• There are two primary endpoint variables:

• Time-to-event (TTE): Event defined as diagnosis of MCI due to AD 

or dementia due to AD 

• API Composite Cognitive Test Score (APCC): 

• RBANS* List Recall; 

• RBANS Story Memory; 

• RBANS Line Orientation; 

• RBANS Digit Coding; 

• Ravens Progressive Matrices—subset; 

• MMSE—Orientation to Time and Orientation to Place

*Repeatable Battery for the Assessment of Neuropsychological 

Status 

Reiman, E. M. et al. (2015) CAP—advancing the evaluation of preclinical Alzheimer disease treatments

Nat. Rev. Neurol. doi:10.1038/nrneurol.2015.177



TOMMORROW Trial* 
• 4,622 APOE/TOMM40 high-risk (2311 per treatment arm)

and 600 low-risk placebo arm, individuals aged 65–83 

years without MCI or dementia

• Tx: Pioglitazone

• Primary Endpoint: Time to diagnosis of MCI due to AD

• Cognitive/clinical asessments: Clinical Dementia Rating 

scale, 12 neuropsychological measures representing five 

key cognitive domains affected in early symptomatic AD. 

*Supported by Takeda and Zinfandel Pharmaceuticals

Reiman, E. M. et al. (2015) CAP—advancing the evaluation of preclinical Alzheimer disease treatments

Nat. Rev. Neurol. doi:10.1038/nrneurol.2015.177



COLLABORATION FOR 

ALZHEIMER'S 

PREVENTION (CAP)



Collaboration for Alzheimer's Prevention 

• A convening, harmonizing and consensus-building 

initiative to help stakeholders advance AD prevention 

research with rigour, care and maximal impact

• Founding Members:  representatives from ADCS A4, API, 

DIAN-TU, Alzheimer's Association, FDA , National 

Institute on Aging (NIA), Fidelity Biosciences Research 

Initiative

Reiman, E. M. et al. (2015) CAP—advancing the evaluation of preclinical Alzheimer disease treatments

Nat. Rev. Neurol. doi:10.1038/nrneurol.2015.177



CAP Goals

• Where possible, works to standardize procedures and 
harmonize data collection to facilitate future comparisons.

• Seeks ways to share data and samples with the research 
community.

• Assists other investigators and organizations in the 
planning of their own prevention trials. 

• Although primarily focused on drug trials, 
nonpharmacological preclinical AD trials would also 
benefit from CAP efforts.

Reiman, E. M. et al. (2015) CAP—advancing the evaluation of preclinical Alzheimer disease 

treatments Nat. Rev. Neurol. doi:10.1038/nrneurol.2015.177



Reiman, E. M. et al. (2015) CAP—advancing the evaluation of preclinical Alzheimer disease treatments

Nat. Rev. Neurol. doi:10.1038/nrneurol.2015.177



Reiman, E. M. et al. (2015) CAP—advancing the evaluation of preclinical Alzheimer disease treatments

Nat. Rev. Neurol. doi:10.1038/nrneurol.2015.177



Other Efforts and CAP

• European Prevention of Alzheimer's Dementia 
(EPAD) 

• Canadian Pipeline for Alzheimer's Disease 
Therapeutics (cPAD)

• CAP plans to engage and harmonize with 
these and other emerging efforts  to continue 
to help accelerate the evaluation of putative 
preclinical AD treatments.



Thank You!

E-mail: 

Laurie Ryan: ryanl@mail.nih.gov
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