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Abstract

Despite major academic and industry efforts, Alzheimer’s disease (AD) remains the only leading 

cause of death for which there is no disease-modifying treatment available. Disappointing clinical 

trials over the last several years have led to a growing consensus on the need to intervene earlier in 

the disease process, prior to the onset of any clinical symptoms. However, drug development at 

this stage is challenging given the difficulty of assessing a therapeutic benefit in subjects who are, 

by definition, clinically normal. The FDA recently issued new draft guidance for trials in early 

AD, which revised the taxonomy of AD by recognizing four stages of the disease, including an 

expanded view of the predementia stage. These guidelines further advance regulatory support for 

clinical trials in earlier stages of AD. We will discuss the basis for this change and the impact that 

it may have on early intervention AD trials, as well as stimulating the need for improved 

biomarkers and outcome measures that will be required for a disease-modifying drug to win 

approval.

1. INTRODUCTION

AD is the most common cause of dementia worldwide, affecting one-third of those aged 

over 85 years (Masters et al, 2015). It is characterized by at least a decade-long long 

asymptomatic phase during which there is development of AD pathology (Selkoe and Hardy, 

2016). Based on the hypothetical model of disease progression proposed by Jack et al (Jack 

et al, 2010), which has since been supported by empirical data (Fleisher et al, 2012, 

Benzinger et al, 2013), it is understood that AD-related pathological changes begin 

approximately 15–20 years before any symptoms are manifested (Sperling et al, 2014). 

Current approved treatments are palliative in nature and modestly reduce symptoms in the 

dementia stage by targeting neurotransmitter abnormalities that occur as sequelae of AD 

neuropathology. For the past decade, however, drug development efforts have turned towards 

disease-modification and have been strongly influenced by the two key neuropathological 

hallmarks of AD: extracellular deposition of beta-amyloid and the subsequent formation of 

intraneuronal neurofibrillary tangles. The field has focused on mechanisms of action that 
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reduce the production of beta-amyloid within the brain or accelerate its clearance. However, 

virtually all interventions have been tested in cohorts with clinically evident symptoms when 

there is already substantial pathology present. Based on the results of these studies, it is 

believed that, as in the other conditions such as cancer and cardiovascular disease, we will 

have a greater chance for success by intervening much earlier in AD before substantial 

neurodegeneration has occurred. One of the key challenges with drug development for AD 

then, is how best to design studies that will assess efficacy when there are no outward 

symptoms, while adhering to regulatory (i.e. FDA) requirements for efficacy claims.

2. DEFINING PREVENTION TRIAL POPULATIONS

In 2013, the Food and Drug Administration (FDA) released draft guidance on drug 

development for AD. That guidance built on the understanding that AD is a progressive 

disease with symptoms appearing long after the AD pathophysiological process has begun 

and proposed a disease classification that acknowledged three stages of AD: the preclinical, 

prodromal and dementia stages (FDA 2013). The guidance recognized the difficulty with 

demonstrating both cognitive and functional benefits during the pre-clinical and prodromal 

stages and proposed several strategies that may enable a sponsor to demonstrate a clinical 

benefit resulting from disease modification. For example, they endorsed the use of 

continuous outcome measures, such as the Clinical Dementia Rating Sum of Boxes (CDR-

SB), that capture pre-dementia decline (Aisen et al,2011); yet while such measures may 

permit efficient trial design, they do not eliminate the need for large trials with long 

duration. Moreover, while the CDR-SB may represent a useful outcome measure for 

subjects with MCI, it lacks sensitivity in the preclinical stages of the disease (Sperling et al, 

2011).

In 2018, the US Food and Drug Administration (FDA) issued new draft guidance for trials in 

AD, which expanded the taxonomy of AD by recognizing four stages, specifically 

expanding the pre-dementia continuum (FDA, 2018). The new categories include: Stage 1: 

‘Preclinical’, characteristic pathophysiologic changes of AD but no evidence of clinical 

symptoms; Stage 2: ‘Preclinical/Prodromal’, characteristic pathophysiologic changes of AD 

and subtle detectable abnormalities on sensitive neuropsychological measures, but no 

functional impairment; Stage 3: ‘Prodromal’, characteristic pathophysiological changes, and 

mild but detectable functional impairment; and Stage 4: ‘dementia’.

Recognizing that we can now reliably detect biomarker changes that indicate individuals 

who are on the path towards Alzheimer’s disease dementia (Donohue et al, 2018), FDA 

would consider cognitive endpoints in clinical trials of participants in Stage 2, rather than 

both cognition and function. And FDA would now consider measures of biomarker change 

(amyloid, tau, neurodegeneration) as endpoints in clinical trials for participants in Stage 1, 

particularly if a pattern of effect is seen across multiple biomarkers. The guidance document 

acknowledges, however, that there is not good evidence that biomarker changes will predict 

clinical benefit and refers to a “post-approval requirement for an additional study to confirm 

the predicted clinical benefit.” This new classification encourages designing clinical trials 

for the earliest stages of AD, i.e. preclinical AD, and perhaps even earlier, but requires the 

identification of a) well characterized, biomarker-confirmed participant cohorts that are in 
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the earliest stages of AD, b) outcome measures that are sensitive to subtle and relevant 

cognitive changes, and c) biomarkers that are predictive of disease progression and that 

accurately reflect target engagement and disease modification. This new FDA guidance is 

consistent with that proposed by the European Medicines Agency (EMA) in September 

2018. The EMA points out that ‘from a regulatory perspective, the main goal of treatment in 

at risk population remains prevention of cognitive impairment, since no biomarker can yet 

be considered a valid surrogate endpoint (EMA, 2018).

With regard to study design, the FDA guidance states ‘A randomized-start or randomized-

withdrawal trial design (with clinical outcome measures) is the most convincing approach to 

demonstrating a persistent effect on disease course. Generally, a randomized-start design 

would be most appropriate for use in AD’. In the randomized-start study design, participants 

are randomized to drug and placebo, and at some point, placebo patients are crossed over to 

active treatment (Figure 1). If participants who were initially on placebo and then assigned 

to active treatment fail to catch up to those who received active treatment for the entire 

duration of the trial, a disease-modification will have been shown (Leber, 1997). This design 

may be a reasonable path forward, particularly as we move towards utilizing composite 

cognitive measures that are sensitive to subtle changes.

3. BIOMARKERS FOR SAMPLE ENRICHMENT AND CONFIRMATION OF 

TARGET ENGAGEMENT

The role of biomarkers has become paramount in clinical drug trials for AD. Biomarkers are 

now widely available for the core neuropathologic features of AD, beta-amyloid plaques and 

tau neurofibrillary tangles. These include assays measuring cerebrospinal fluid Aβ42, total 

tau, and phosphorylated tau concentrations, as well as direct visualization of fibrillar 

amyloid and tau neurofibrillary tangle deposition using positron emission tomography. 

Biomarker development has been driven in part by the Alzheimer’s Disease Neuroimaging 

Initiative (ADNI), which set out as one of its primary objectives the validation and 

standardization of AD biomarkers (Weiner et al, 2015). Amyloid positivity, as measured by 

amyloid PET or CSF amyloid peptide measures, has become the mainstay in determining 

eligibility for preclinical and prodromal trials, with the resultant effect of accurately 

enriching the clinical trial samples for AD, but with an 80–90% screen-fail rate in preclinical 

studies. In addition, AD biomarkers may be useful not only for enrichment purposes but also 

to provide objective evidence of target engagement and disease-modifying effects (Blennow 

et al, 2010). Among CSF biomarkers, levels of Aβ42, total tau (ttau), and phosphorylated tau 

(p-tau) have been the most widely studied. The combination of low Aβ42, high t-tau, and 

high p-tau represents a sensitive and specific signature for prodromal AD (Blennow et al, 

2015).

More recently, it has been demonstrated that progression of abnormalities on Tau PET 

imaging show a stronger correlation to cognitive and clinical progression of AD than do 

amyloid measures (Johnson et al, 2016). These findings agree with the older pathology 

literature, which suggests that tau tangles but not amyloid-β plaques correlate with cognition 

and clinical symptoms (Arriagada et al. 1992).
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Finally, recent published data have identified potential blood-based biomarkers (e.g., 

neuronally derived exosome levels of Aβ 1–42 and phosphorylated tau,) that predict the risk 

for incident AD and the risk of progression (O’Bryant et al, 2017). In addition, there are now 

ultrasensitive measurement techniques (immuno-magnetic reduction and single-molecule 

array) that allow accurate analysis of blood-based biomarkers (e.g. plasma Aβ42, tau levels, 

neurofilament light chain (NFL)) (Mattsson et al, 2016; Mattsson et al, 2017).In one study, 

high-performance measurement of plasma amyloid-β biomarkers by immunoprecipitation 

coupled with mass spectrometry showed excellent performance in predicting brain amyloid-

β burden (Nakamura et al, 2017; Ovod et al, 2017). In particular, the biomarker showed very 

high areas under the receiver operating characteristic curves (AUCs) with an accuracy 

approximately equal to 90% when compared to amyloid PET imaging and also correlated 

well with levels of Aβ1–42 in cerebrospinal fluid. These plasma biomarkers also have cost-

benefit and scalability advantages over CSF and PET imaging techniques, potentially 

enabling broader clinical access and more efficient population screening.

4. IMPROVING COGNITIVE AND FUNCTIONAL OUTCOME MEASURES

Cognition may very well be the best outcome measure to predict efficacy in preclinical and 

prodromal AD clinical trials. The recent FDA guidance appears to endorse the view that 

sensitive cognitive measures may be the path forward in demonstrating efficacy in the very 

earliest detectable stages of AD. However, as earlier stages are selected, there will be 

potentially greater confounding factors including variance. To detect cognitive changes in 

preclinical AD, a number of sensitive composite measures have been developed (Donohue et 

al, 2014; Langbaum et al, 2015). The Preclinical Alzheimer’s Cognitive Composite (PACC) 

currently in use in the Anti-Amyloid Treatment in Asymptomatic Alzheimer’s (A4) study, is 

sensitive to subtle cognitive change in preclinical AD and measures cognition across three 

key domains: episodic memory, executive function, and orientation. The PACC incorporates 

a global measure of cognition (Mini-Mental State Exam (MMSE)) with the Free and Cued 

Selective Reminding Test (FCSRT), Delayed Paragraph Recall, and the Digit-Symbol 

Substitution Test and enables the separation of subjects with and without amyloid (Donohue 

et al, 2014). The PACC has evolved over the past five years with improved sensitivity and 

specificity in detecting amyloid-related cognitive decline. The PACC was recently shown to 

capture decline in Aβ+ versus Aβ− clinically normal older adults within an independent 

study sample (Mormino et al, 2017). Most recently, a standard semantic memory measure 

has been integrated which adds independent information about amyloid-related cognitive 

decline. The PACC5, which incorporates multiple cognitive domains, appears to be effective 

in detecting amyloid-related cognitive decline even within the preclinical period. Although 

cognition can serve as a primary endpoint in trials enrolling a clinically normal population, a 

second measure will undoubtedly be required to demonstrate clinically meaningful results. 

The Cognitive Function Index (CFI) is one such measure, which assesses subjective 

impression of memory change (Amariglio et al, 2015).

5. ONGOING STUDIES

There are a number of ongoing secondary prevention studies that revolve around anti-

amyloid mechanisms of action (Table 1).
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5.1 Anti-amyloid Immunotherapy

The recognition of the long preclinical phase of AD has already enabled a number of 

secondary prevention trials. Secondary prevention in this context refers to testing 

interventions in individuals who have evidence that the disease process is already beginning 

(i.e. elevated brain amyloid) aimed at preventing the onset of symptoms and progression to 

the clinical stages of AD.

Solanezumab, is a humanized monoclonal IgG1 antibody directed against the mid-domain of 

the Aβ peptide and is being evaluated in the Dominantly Inherited Alzheimer Network Trial 

Unit (DIAN TU), an international, adaptive platform testing multiple drugs to slow or 

prevent the progression of AD in families with autosomal dominant mutations in PSEN1, 

PSEN2, and APP mutations (Bateman et al, 2017). The DIAN-TU trial includes 160 

mutation carriers in their 30s, 40s, or 50s, who range from 15 years before to 10 years after 

the expected onset of symptoms. The primary outcome is the DIAN-TU Cognitive 

Composite, which consists of the delayed recall score from the International Shopping List 

Test, the Logical Memory delayed recall score from the Wechsler Memory Scale-Revised, 

the Digit Symbol Coding test total score from the Wechsler Adult Intelligence Scale-

Revised, and the MMSE total score (Bateman et al, 2017). Solanezumab is also being tested 

in the Anti-Amyloid Treatment in Asymptomatic Alzheimer’s Disease (A4) trial (Sperling et 

al 2014), a multicenter, randomized, double-blind, placebo-controlled, dose-escalation, 

Phase III study comparing solanezumab with placebo given as infusions once every 4 weeks 

over 4.5 years in approximately 1,150 subjects with preclinical AD. The primary outcome of 

the A4 Study is rate of change on the Preclinical Alzheimer Cognitive Composite (PACC) 

(Donohue et al., 2014).

Crenezumab, a fully humanized immunoglobulin isotype G4 monoclonal antibody, binds to 

monomers and aggregated forms of Aβ with a 10-fold–higher affinity for oligomers 

(Adolfsson et al, 2012). Genentech has launched the CREAD Study: A Study of 

Crenezumab Versus Placebo to Evaluate the Efficacy and Safety in Participants With 

Prodromal to Mild Alzheimer’s Disease (AD), enrolling 750 individuals with prodromal AD 

(i.e. MCI with biomarker evidence of Aβ pathology). This trial uses change on the CDR-SB 

as primary outcome and a range of cognitive and functional measures as secondary 

outcomes using the higher dose of 60mg/kg of crenezumab. CREAD2 is a second Phase 3 

clinical trial with high dose crenezumab and will recruit an additional 750 patients with 

prodromal or mild Alzheimer’s dementia.

Crenezumab is also being tested in the Alzheimer’s Prevention Initiative (API) trial in the 

large Colombian PSEN1 cohort (Tariot et al, 2018). The API APOE4 Study of CAD106 and 

CNP520 Versus Placebo in Participants at Risk for the Onset of Clinical Symptoms of 

Alzheimer’s Disease, is testing two drugs, an active immunotherapy (vaccine) CAD-106 and 

an oral BACE inhibitor (CNP520) and will involve more than 1,300 cognitively-healthy 

older adults, aged 60 to 75, at high risk of developing symptoms of Alzheimer’s as they are 

homozygous for apolipoprotein E4. Trial participants will receive the active immunotherapy, 

the oral BACE inhibitor or a placebo. The co-primary outcome measures are time to 

diagnosis of MCI due to Alzheimer’s Disease (AD) or dementia due to Alzheimer’s Disease 
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and Change in the Alzheimer’s Prevention Initiative Composite Cognitive (APCC) Test 

Score (NCT02565511).

Gantenerumab is a fully human IgG1 antibody designed to bind with sub-nanomolar affinity 

to a conformational epitope on Aβ fibrils and was tested in the SCarlet RoAD, a phase III, 

multicenter, randomized, double-blind, placebo-controlled, parallel-group, 2-year study in 

prodromal AD. 797 participants were randomized to gantenerumab 105 mg or 225 mg or 

placebo every 4 weeks by subcutaneous injection (Ostrowitzki et al, 2017). The primary 

endpoint was the change from baseline to week 104 in Clinical Dementia Rating Sum of 

Boxes (CDR-SB) score. A futility analysis, which was performed once 50% of patients 

completed 2 years of treatment, led to the study being halted early due to lack of efficacy. 

Results from the ongoing open-label extension however, indicated that monthly injections 

under the skin of 900 mg and 1,200 mg gantenerumab reduced brain amyloid by up to 15 

percent over six to nine months. In 2018, two phase 3 studies were launched named 

GRADUATE-1 (NCT03443973) and GRADUATE-2 (NCT03444870). The two multicenter, 

randomized, double-blind, placebo-controlled trials will enroll up to 760 participants each, 

to assess the efficacy and safety of high-dose gantenerumab in patients with early 

(prodromal to mild) Alzheimer’s disease. The primary outcome measure is change from 

Baseline to Week 104 in the Clinical Dementia Rating−Sum of Boxes (CDR-SOB).

Aducanumab, a high-affinity, fully human IgG1 monoclonal antibody against a 

conformational epitope found on Aβ, is being tested in two efficacy trials, each of which 

will enroll 1,350 people with MCI due to AD or mild AD as confirmed by amyloid PET. 

These studies follow up on a phase I study that showed robust, dose-related reduction in 

amyloid PET signal along with slowing of clinical progression (Sevigny et al, 2016). They 

will compare monthly infusions of one of two undisclosed doses of aducanumab or placebo 

over an 18-month treatment course; the primary outcome measures cognitive and functional 

decline with the CDR-SB (NCT02477800 and NCT02484547). Results from long-term 

follow-up of participants in this anti-amyloid treatment study showed a reduction in amyloid 

plaque levels in a dose- and time-dependent manner, as measured by amyloid PET while 

analyses of cognitive measures suggested a continued slowing of clinical decline over 48 

months (CTAD 2018).

Recently, topline results were presented from the Phase II study with BAN2401, an anti-

amyloid beta protofibril antibody, in 856 patients with early AD (AAIC 2018). After 18 

months of treatment, participants in the highest dose arm showed slowing of progression on 

the Alzheimer’s Disease Composite Score (ADCOMS) along with dramatic reduction of 

amyloid accumulated in the brain as measured using amyloid-PET. The ADCOMS combines 

items from the Alzheimer’s Disease Assessment Scale-cognitive subscale (ADAS-Cog), the 

CDR-SB scale and the MMSE (Wang et al, 2016). The results are confounded by an 

imbalance in ApoE4 carriers between the high dose and placebo arms but are nonetheless 

encouraging.

5.2 BACE Inhibition

Besides the removal of Aβ via immunotherapy, another major approach in AD therapeutic 

development has been to reduce production of Aβ. The Aβ peptide is cut out of APP by the 
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sequential action of beta- and gamma-secretases (Haass et al, 2007). Recent genetic 

evidence shows that mutations near the betasecretase cleavage site that prevent such 

cleavages lead to decreased production of Aβ by approximately 40% and are protective 

against developing AD dementia (Jonsson et al, 2012).

The most advanced compound in clinical development was Merck’s verubecestat, a small-

molecule inhibitor of beta-secretase cleaving enzymes BACE1 and BACE2. The compound 

was being tested in mild to moderate dementia due to AD as well as prodromal AD. Both 

studies ended early based on interim analyses that indicated a positive benefit/risk ratio 

would be unlikely. Verubecestat reduced production of Aβ42, lowering levels in 

cerebrospinal fluid by up to 81 percent (Egan et al 2018). Nonetheless, the compound 

provided no clinical benefit and plaque load was reduced by only 4 percent. This may not be 

surprising given that such patients have had amyloid deposition in their brains for well over 

a decade.

BACE inhibition was also being tested in preclinical AD as part of Janssen’s EARLY trial of 

atabacestat. This trial was halted when Janssen concluded that the benefit-risk ratio was no 

longer favorable to continue development of atabecestat for individuals with late-onset 

preclinical stage Alzheimer’s disease due to liver toxicity. Lanabacestat, co-developed by Eli 

Lilly and AstraZeneca, had a futility analysis which showed the compound would most 

likely miss the efficacy endpoint. This experience has raised concern that late-stage, i.e. 

symptomatic, AD may be too late for robust benefit from a BACE inhibitor.

Other BACE inhibitor programs continue. For example, Eisai has a Phase 3 program of 

elenbecestat, consisting of MISSION AD1 and AD2; each is a global trial and will compare 

a two-year, 50 mg once-aday course of elenbecestat to placebo in 1,330 (total 2,660 across 

the studies) patients age 50 to 85 who have biomarker-confirmed MCI due to AD or mild 

AD dementia. Change from baseline on the CDR-SB at the 2-year time point serves as the 

primary outcome (NCT02956486 and NCT03036280).

Most recently, concerns about an adverse effect on cognition with several BACEi drugs in 

development has raised concerns with this class and further studies will be required to better 

understand whether this is an on-target or off-target effect and to what extent it can be 

managed with, for example, less aggressive reductions in Aβ (CTAD, 2018).

6 PROMISING STRATEGIES

New efforts are underway to address the issue of ‘too little, too late’ in AD therapeutic trials. 

Additional studies are planned to test the efficacy of amyloid-reducing antibodies alone or in 

combination with active immunotherapeutic agents in preclinical AD. The A3 Study, (Ante-

Amyloid Prevention of Alzheimer’s Disease), targets individuals at an even earlier stage: 

candidates will have a fibrillar amyloid load by PET that is above the mean, but not reaching 

the threshold for amyloid elevation used as an indication of preclinical AD in studies such as 

A4. These individuals may in fact be at an earlier stage of plaque development. The A3 

Study design is a Phase 2b/3 double-blind, randomized, 3-arm, 4-year trial with an anti-

amyloid intervention (e.g., active immunotherapy) versus placebo. The primary outcome 
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will be rate of beta-amyloid deposition on serial Amyloid PET imaging, with additional 

outcomes using Tau PET imaging, CSF assays, volumetric MRI, and sensitive cognitive 

measures.

The timeframe, complexity and expense of the recruitment process and site activation for 

secondary prevention trials are extremely challenging, and trial enrollment represents the 

greatest bottleneck for drug development for AD. Large numbers of cognitively normal 

individuals need to be screened in order to fully enroll prevention trials. Implementation of a 

highly efficient approach to identify, evaluate, and enroll such participants is critical to 

overcoming this challenge (Figure 2). To meet the need of largescale screening of 

cognitively normal individuals in order to identify the approximately 20% who have elevated 

brain amyloid, multiple feeder registries (Brain Health Registry, Alzheimer’s Prevention 

Registry, HealthyBrains.org and others) filter participants based on age and cognitive status 

and invite older, individuals not meeting criteria for dementia to enroll in the Alzheimer 

Prevention Trials (APT) Webstudy, which in turn conducts unsupervised, web-based capture 

of demographic, medical, lifestyle and genetic factors, as well as longitudinal web-based 

cognitive testing and symptom questionnaires, plasma AD-biomarkers and APOE 

genotyping, to assess their risk of elevated brain amyloid. The initial risk algorithm is 

derived from analysis of ADNI data and screening data from A4 and is then iteratively 

updated to improve risk-prediction and confirming with in person-biomarker testing results 

(i.e. amyloid PET imaging). Those individuals who are biomarker confirmed for elevated 

brain amyloid will be enrolled into a Trial-Ready Cohort for Preclinical/Prodromal AD 

(TRC-PAD) which will be run across sites in the US. Participants will then be screened from 

the TRC-PAD and enrolled into prevention trials for which they are found to be eligible.

7. CONCLUSIONS

One can envision a highly efficient preclinical trial design where cognitively-normal 

participants are identified as eligible (i.e. likely to have elevated brain amyloid) using remote 

cognitive testing, APOE genotyping and assessment of plasma-based biomarkers for AD, 

followed by biomarker confirmation (i.e. amyloid PET, cognitive testing) during in-clinic 

evaluation and subsequent randomization into an AD prevention trial. The recent FDA 

guidance appears to endorse the view that sensitive cognitive measures may be the path 

forward in demonstrating efficacy in the very earliest detectable stages of AD. The ongoing 

prevention trials should provide substantial amounts of data that will help determine whether 

current measures have the sensitivity and specificity required for early AD trials that truly 

predict clinical meaningfulness. Novel strategies such as remote cognitive testing, remote 

plasma biomarker analysis, the use of trial ready cohorts combined with an arsenal of anti-

amyloid compounds should increase the likelihood of finding effective treatments that slow 

the progression of AD.
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Key Points:

• FDA has issued new draft guidance for trials in AD, which expanded the 

taxonomy of AD by recognizing four stages, specifically expanding the pre-

dementia continuum.

• These guidelines further advance regulatory support for clinical trials in 

earlier stages of AD.

• Validated outcome measures sensitive to subtle yet clinically meaningful 

change during preclinical AD are needed.

• Web-based tools are being develop in order to efficiently identify and enroll 

biomarker-positive individuals into a trial ready cohort of well-characterized 

participants for prevention trials

• Anti-amyloid strategies continue to represent the most advanced mechanism 

of action in clinical trials.
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Figure 1. The Delayed-Start Design
Participants are randomized to the same active treatment but starting at different times, 

resulting in two treatment periods: a placebo-controlled period followed by an active period. 

During the placebo-controlled period, participants receive either placebo or active treatment. 

During the delayed-start period, placebo participants are switched to active treatment and 

thus become delayed-start participants. Participants on active treatment during the placebo-

controlled period continue to receive active treatment during the delayed-start period and are 

labeled as early-start participants. If the treatment difference observed at the end of the 

placebo-controlled period was preserved at the end of the delayed-start period (i.e. delayed-

start patients do not “catch up” with the early start patients), the treatment effect is 

considered consistent with a disease-modifying effect.
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Figure 2. Steps in Recruiting Biomarker Eligible Participants into Preclinical/Prodromal trials
Implementation of a web-based tool to capture demographic, genetic and longitudinal 

clinical and cognitive information on cognitively normal individuals interested in AD 

prevention trials. The data generates risk scores for AD pathology that allows selection of 

candidates for in-person biomarker and clinical assessment. Individuals with biomarker-

confirmed evidence of brain amyloid accumulation are invited to join the Trial Ready Cohort 

(TRC) with semi-annual in-person follow-up visits within the network of pre-qualified 

clinical sites from which they can be invited to enroll in prevention trials.
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Table 1.

Anti-Amyloid Compounds in Secondary Prevention Trials for AD

Drug Mechanism of Action Phase

Solanezumab Passive immunization III

Crenezumab Passive immunization III

Gantenerumab Passive immunization III

Aducanumab Passive immunization III

BAN2401 Passive immunization II

CAD106 Active immunization II

Verubacestat BACE Inhibition Abandoned

Atabacestat BACE Inhibition Abandoned

Lanabacestat BACE Inhibition Abandoned

Elenbacestat BACE Inhibition II

CNP520 BACE Inhibition II

*
BACE – Beta amyloid cleaving enzyme
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