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1. Introduction 

The 18th annual FDA ACT-AD Allies meeting framed Alzheimer’s disease and related 

dementias not as single entity disorders but as complex, heterogeneous, lifelong processes that 

demand precision medicine approaches across discovery, development, regulation, and care 

delivery. Experts from academia, pharmaceutical companies, the Food and Drug 

Administration (FDA), the National Institutes of Health (NIH), the National Institute on Aging 

(NIA), and the Alzheimer’s disease (AD) and AD-related dementias (ADRD) community 

attended the meeting. The field has shifted its focus from whether disease-modifying therapies 

are effective to more urgent questions, such as who benefits from them, the optimal timing for 

intervention, and the biological conditions under which their benefits can be demonstrated. As 

scientific advances accelerate, experts need to address the challenges of effective trial design, 

clinical meaningfulness, and equitable access to therapies. 

2. NIH/NIA Research Update: A Roadmap for Resilience 

2.1 Research Summits  

The NIA has a long-term strategic approach to improving treatment and preventing AD and 

ADRD, grounded in more than a decade of structured community-driven planning. Since the 

first NIH Alzheimer’s Research Summit in 20121, NIA has used recurring summits to identify 

gaps, set priorities, and translate recommendations into funded programs2. 

These summits led to the AD and ADRD Research Implementation Milestones,3 a research 

framework that now guides funding across the translational continuum. The framework is not 

aspirational. It is operational, and it reflects a blunt assessment of disease complexity. 

 

1 https://www.nia.nih.gov/research/dn/workshops/alzheimers-disease-research-summit-2012-path-treatment-

and-prevention 

2 https://www.nia.nih.gov/about/nia-and-national-plan-address-alzheimers-disease#summits 

3https://www.nia.nih.gov/research/milestones#:~:text=AD%20and%20ADRD%20Research%20Implementation

,Dementias%20(ADRD)%20by%202025. 

https://www.nia.nih.gov/research/dn/workshops/alzheimers-disease-research-summit-2012-path-treatment-and-prevention
https://www.nia.nih.gov/research/dn/workshops/alzheimers-disease-research-summit-2012-path-treatment-and-prevention
https://www.nia.nih.gov/about/nia-and-national-plan-address-alzheimers-disease#summits
https://www.nia.nih.gov/research/milestones#:~:text=AD%20and%20ADRD%20Research%20Implementation,Dementias%20(ADRD)%20by%202025.
https://www.nia.nih.gov/research/milestones#:~:text=AD%20and%20ADRD%20Research%20Implementation,Dementias%20(ADRD)%20by%202025.
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Alzheimer’s disease, as repeatedly emphasized, is a chronic, heterogeneous condition that 

begins decades before clinical symptoms. It arises from lifelong interactions among genetics, 

environment, and aging biology. Precision medicine is therefore not a fashionable add-on but 

a structural necessity. The NIA is committed to advancing precision medicine to meet the needs 

of patients and their families. 

The NIA translational strategy operates through two parallel workstreams. The first is a robust 

set of funding mechanisms that support drug development from target identification through 

early clinical trials. The second is an equally important ecosystem of enabling programs that 

generate predictive data, tools, and models to reduce downstream failure. 

 

Figure 1. Precision Medicine  

  

Precision medicine and precision health are grounded in a multidimensional framework that 

integrates several key scientific and collaborative pillars (Figure 1). The approach relies 

heavily on open science, new technologies, and partnerships to drive innovation. It emphasizes 

rigor and reproducibility in scientific findings to ensure reliable outcomes and uses 

bidirectional translation to move discoveries effectively between the laboratory and clinical 

practice. Furthermore, it adopts a lifespan and health span approach, considering medical needs 

across a person’s entire life, and treats participants, patients, and caregivers as partners in 

research to ensure that healthcare is personalized and patient centered. 

 

2.2 Drug Development: A Promising Pipeline 

A cornerstone of NIA’s translational efforts is the Alzheimer’s Drug Development Program, 

which supports both small molecules and biologics from hit optimization through IND enabling 
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and early human trials. This program exists to bridge a persistent, well-documented gap in 

which promising compounds for AD stall due to a lack of development capital or expertise. 

The results are measurable and demonstrated by the active clinical trial landscape (Figure 2). 

To date, 25 drug candidates have progressed through IND to clinical development, including 

one in Phase 3 and another preparing to enter Phase 3. More than 50 additional candidates are 

in mid to late-stage preclinical development. Importantly, this portfolio spans multiple 

therapeutic modalities and maps to more than a dozen biological domains, including both 

disease-modifying and symptomatic approaches. 

This diversity is deliberate. From its inception, NIA has avoided overconcentration on single 

hypotheses. Amyloid and tau are included, but they are not privileged. The portfolio reflects 

the view that Alzheimer’s disease is biologically complex and must be treated accordingly. 

Figure 2. Active NIA AD/ADRD Clinical Trials4 

 

 

2.3 Data Driven Repurposing and Combination Therapy 

Recognizing the inefficiency of traditional linear drug development, NIA has invested heavily 

in data-driven drug repurposing and rational combination therapy. The ACTDRx program, now 

in its second iteration, leverages large-scale omics data, real-world evidence, and cross-disease 

analytics to predict reusable compounds and patient subgroups most likely to benefit.5 

In the ACTDRx program?, over 40 cross-disciplinary projects have been funded, pairing 

Alzheimer’s experts with investigators in computational biology, cardiometabolic disease, and 

systems pharmacology. These collaborations have generated dozens of reusable candidates, 

some of which have already advanced into clinical testing. 

 

4 https://www.nia.nih.gov/research/ongoing-AD-

trials?utm_source=staticct&utm_medium=staticct&utm_campaign=staticct 

5 https://adknowledgeportal.synapse.org/Explore/Programs/DetailsPage?Program=ACTDRx%20AD 

https://www.nia.nih.gov/research/ongoing-AD-trials?utm_source=staticct&utm_medium=staticct&utm_campaign=staticct
https://www.nia.nih.gov/research/ongoing-AD-trials?utm_source=staticct&utm_medium=staticct&utm_campaign=staticct
https://adknowledgeportal.synapse.org/Explore/Programs/DetailsPage?Program=ACTDRx%20AD
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The renewed ACTDRx initiative now focuses on strengthening preclinical proof of concept, 

exploring systems pharmacology, and rationally combining repurposed agents with novel 

investigational drugs or non-pharmacologic interventions. The emphasis is not on novelty for 

its own sake but on reducing attrition by understanding interaction effects before entering 

costly trials. 

 

2.4 Open Science as Infrastructure, Not Idealism 

A defining feature of NIA’s approach is its insistence on open science. From targets to trials, 

data generated through NIA-funded programs are required to be shared in standardized, 

interoperable formats. This policy extends beyond NIH baseline requirements. 

The Alzheimer’s Disease Knowledge Portal6 serves as the central data hub, managed by Sage 

Bionetworks (Figure 3). It integrates multiomic datasets, analytical tools, and results across 

discovery, translational, and clinical programs. With more than one petabyte of curated data 

and growing, the portal enables investigators to interrogate targets, biomarkers, and disease 

mechanisms without redundant data generation. 

 Another important tool is the Agora platform, which allows researchers to explore nominated 

targets, evaluate supporting evidence, and access reagent packages from translational centers. 

These reagents, including validated antibodies, cell lines, and genetic constructs, are available 

without intellectual property barriers.  

 

Figure 3. AD Knowledge Portal 

 

 

6 https://adknowledgeportal.synapse.org 

https://adknowledgeportal.synapse.org/
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The challenge is no longer scarcity of targets but prioritization. NIA has addressed this by 

funding dedicated translational centers to deepen biological understanding and accelerate 

movement into drug discovery. 

2.5 Modeling Disease Complexity Across Species 

A recurring driver of clinical failure is the poor translatability of preclinical models. NIA has 

responded by building an integrated, cross-species modeling ecosystem anchored in human 

disease biology. They established the Model Organism Development and Evaluation for Late-

Onset Alzheimer’s Disease (MODEL-AD) consortium, an initiative to address the translational 

gap in Alzheimer's research.7 

The MODEL-AD centers have generated more than 50 genetically informed mouse models 

aligned with human late-onset Alzheimer’s phenotypes. These models are paired with rigorous 

preclinical testing cores that evaluate pharmacokinetics, pharmacodynamics, and efficacy 

using standardized protocols. 

Recognizing the limitations of these rodent models, NIA has expanded to marmoset models 

through the MARMO-AD program,8 which pairs higher-order cognitive and neuropsychiatric 

features with molecular markers across full aging lifespans. Microphysiological systems 

(MPS) centers and programs to develop scalable human cell-based platforms for improved drug 

efficacy and toxicity screening.9 These approaches are not positioned as replacements of animal 

models but as complementary tools. Animal models remain necessary in AD research when fit 

for purpose and anchored in human data. The goal is refinement, not elimination, and iterative 

translation across systems. 

2.6 Clinical Development: From Infrastructure to Execution 

Clinical development and trial infrastructure were discussed in depth; the following flagship 

example illustrated how the translation pipeline extends from preclinical development through 

human studies: 

CT1812, an orally bioavailable first-in-class small molecule that targets the sigma 2 receptor 

complex. Supported by NIH funding since 2010, CT1812 exemplifies sustained public 

investment throughout the development lifecycle. The presenter also explicitly acknowledged 

that the company behind the compound “wouldn’t exist without NIH funding.” 

CT1812 progressed from preclinical development through IND-enabling under the 

Alzheimer’s Drug Development Program and is now being evaluated in the Phase 2 START 

trial,10 conducted through the Alzheimer’s Clinical Trials Consortium. Notably, the trial is fully 

enrolled, reflecting both scientific credibility and operational capacity. 

To address delays between Phase 1 and Phase 2 development, NIA launched a seamless 

early-stage clinical program that bundles first-in-human studies with Phase 1b or Phase 2a 

trials. This phased UG3 UH3 mechanism allows rapid progression without repeated peer 

 

7 https://www.model-ad.org 

8 https://www.marmo-ad.org 

9 Sillé FCM, Smirnova L, Hartung T. Microphysiological systems as a pillar of the Human Exposome 

Project. J Biol Chem. 2025;301(11):110782. doi:10.1016/j.jbc.2025.110782 

10 https://clinicaltrials.gov/study/NCT05531656 

https://www.model-ad.org/
https://clinicaltrials.gov/study/NCT05531656
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review, provided that predefined go/no-go criteria are met. Critically, this program prioritizes 

non-amyloid and non-tau mechanisms to diversify the pipeline AD drug candidates. 

2.7 Data and Biosample Sharing: Raising the Bar 

NIA’s data and biosample sharing requirements exceed standard NIH policy and are modeled 

after the Collaboration for Alzheimer’s Prevention principles. For non-pivotal trials, data and 

biosamples must be shared at publication or within nine months of data lock. For pivotal trials, 

prerandomization screening data and biosamples must be released within 12 months of 

enrollment completion, with full trial data and biosamples made available after regulatory 

milestones are met or within 18 months whichever comes first.  

The A4 study11, exemplifies the value of this approach. Its data have become a foundational 

resource for biomarker development and trial design. More recently, screening data from the 

AHEAD 3-45 study12 have been released for US sites, reinforcing NIA’s commitment to 

transparency even when industry partners vary in their data sharing practices. 

2.8 The Alzheimer’s Clinical Trials Consortium: Scale and Precision 

Launched in 2017, the Alzheimer’s Clinical Trials Consortium (ACTC) is the NIA’s cutting 

edge infrastructure focused on efficiently executing complex trials. With 38 member sites 

(Figure 4) and numerous participating sites across North America and beyond, the consortium 

supports Phase 1b through Phase 3 trials, spanning preclinical to advanced disease stages. 

 

 

Figure 4. Member Sites of the Alzheimer’s Clinical Trials Consortium (ACTC) 

 

ACTC studies now routinely accommodate participants receiving approved anti amyloid 

therapies, reflecting changes in the standard of care. Protocols have evolved to allow 

 

11 https://www.a4studydata.org 

12 https://www.aheadstudydata.org 

https://www.a4studydata.org/
https://www.aheadstudydata.org/
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background monoclonal antibody use when scientifically appropriate, enabling combination 

strategies rather than imposing artificial exclusions. 

The consortium also supports affiliated initiatives such as ACTC-DS.13 This initiative is for 

people with Down Syndrome, a population at high genetic risk for AD, who have been 

historically underserved in trials. The ACTC-DS Trial-Ready Cohort - Down and active trials 

now directly address this gap. 

2.9 Building the Workforce: Impact AD 

Clinical trials in AD and ADRD cannot advance without trained investigators. The Institute on 

Methods and Protocols for Advancement of Clinical Trials in ADRD (IMPACT-AD) addresses 

workforce sustainability by equipping early-career clinicians and scientists with practical skills 

in trial design and execution through a clinical trial training course. A recent publication 

highlighted the progress that IMPACT-AD has made since its inception in 2020.14 Over six 

years, 231 scholars have completed the program. Eighty percent remain engaged in 

Alzheimer’s clinical trials, and more than ninety percent report career advancement attributable 

to the training. 

2.10 Discussion 

This Q&A explores the logistical and collaborative shifts in the AD/ADRD research landscape. 

Addressing areas such as how clinical trial protocols are adapting to integrate new anti-amyloid 

immunotherapies and combination therapies; detailing the vital role of public-private 

partnerships; discussing the "ideal end state" of research, where patient-specific organoids and 

AI-driven molecular signatures replace traditional models to predict treatment responses; and 

addressing the critical challenges of representative research.  

 

• Question: How have you seen protocols change for trial recruitment? 

Answer: Protocols have had to pivot to allow for the inclusion of anti-

amyloid therapy as background therapy as well as for combination treatment 

where another compound , may complement activity of the immunotherapy 

(e.g., tau-focused agent). However, for some studies, amyloid 

immunotherapy as a combination may not be relevant if amyloid positivity 

is not a factor. 

• Question: Would the public-private partnerships fostered by NIH/NIA continue at 

the same level, or has this been affected? 

Answer: I don't think there's been any change. A lot of what we do is within 

public-private partnerships, and that relationship continues to be very 

strong. 

 

13 https://www.actc-ds.org 

14 Grill JD, Mastrolorenzo MD, Snyder HM, et al. Five years of the Institute on Methods and Protocols for 

Advancement of Clinical Trials in ADRD (IMPACT-AD). Alzheimers Dement. 2025;21(7): e70441. 

doi:10.1002/alz.70441 

https://www.actc-ds.org/
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• Question: The NIH/NIA has established a very strong relationship with the FDA. 

Is this something that translates at your institution as well? 

Answer: We have a longstanding working relationship, and as of 2024, we also 

have a Memorandum of Understanding to expand the level of collaboration. 

And that is ongoing. 

• Question: Given the recent call for de-emphasis on using animal models, how do 

you plan to thread the needle in terms of balancing this initiative with the absolute 

need for animal research in drug development programs? 

Answer: Policy is pivoting towards reducing, refining, replacing, but for where 

and when it makes sense. Usage of animal models should be in context and in 

conjunction with modelling human diseases. 

 

• Question: What would be the ideal end state for this research? 

Answer: The vision is that you go to your physician and a battery of clinical 

tests are performed that can predict which subtype you are and how far along 

you are on the pathway. A cell line can then be made from the patient, for 

example, to develop an organoid, which can be used to test the agent to see 

whether your genetic makeup will respond to this particular agent before you 

start the therapy. 

• Question: Do you think the answers are to be found in molecular mechanisms, or is 

there more to be learned from neuropathology? 

Answer: All physiologic systems have mechanisms to protect themselves, 

and the brain is no different. Understanding the molecular features is 

important. However, there are always more pathologies to describe, so I think 

there's more knowledge to be gained from pathology. 

• Question: Genetic diversity is limited because government funding for research or for 

importing brain tissue from outside North America is very difficult. What does 

resilience look like in non-European versus European populations? Is there enough data 

within North America to be able to look at the diversity internally and get some answers 

earlier? 

Answer: It's very difficult to get things through NIH at the moment for work 

in foreign countries. Sending the data around is easy, but sending the samples 

to the US for sequencing is challenging. 

Over the last four years and seven months, we've collected 6,700 brains from 

people over 18 years old;  42% are black or mixed, and 52% are men. 
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 3.0  Molecular Subtypes and Biomarkers: Redefining Treatment 

 

3.1 Integrative Proteomics Approach to Deconstructing Disease Complexity and 

Biomarker Discovery 

 

Multiomic network analyses of more than 5,000 postmortem brain samples demonstrated that 

predictors of Alzheimer’s disease extend far beyond amyloid and tau. Drawing on previous 

proteomic analyses used to create neural pathway architectures,15 this work revealed distinct 

molecular signatures characterized by differing patterns of synaptic loss, neuroinflammation, 

vascular dysfunction, and metabolic alteration. Importantly, these subtypes exhibit distinct 

trajectories of cognitive decline and distinct associations with co-pathologies, such as TDP-43 

and alpha-synuclein. Brain-derived CSF biomarkers were resolved using a sequential method 

(Figure 5). 

 

Figure 5. Resolving Brain-Derived CSF Biomarkers 

 

CSF and plasma biomarkers derived from these signatures predict disease progression and 

treatment response with high accuracy. It is critical to analyze protein signatures beyond 

amyloid and tau to predict dementia and disease progression. Approximately 70% overlap was 

observed between proteins present in cerebrospinal fluid (CSF) and brain signatures. This high 

overlap enabled the creation of a protein panel that includes synaptic, vascular, oligodendrocyte 

(myelination-related), glial immunity, and metabolic signatures, assigning functions to both 

CSF and the brain. A targeted CSF panel of 48 proteins (CSF 48 panel) performed at least as 

well as existing AD CSF biomarkers (Aβ42, tTau, and pTau181) for predicting clinical diagnosis, 

brain pathology, and measures of cognitive and dementia severity.16 

 

15 Higginbotham L, Ping L, Dammer EB et al. Integrated proteomics reveals brain-based cerebrospinal fluid 

biomarkers in asymptomatic and symptomatic Alzheimer’s disease. Sci. Adv. 6,eaaz9360 (2020). 

doi:10.1126/sciadv.aaz9360 

 

16 Haque R, Watsoon CM, Liu J, et al. A protein panel in cerebrospinal fluid for diagnostic and predictive 

assessment of Alzheimer’s disease.Sci. Transl. Med.15,eadg4122(2023).DOI:10.1126/scitranslmed.adg4122 
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Figure 6. Multifactorial and Heterogeneous Etiology and Progression of AD 

 

 

Scientists can leverage the scale and depth of data that multiomic approaches afford us. One 

exciting research outlook is the potential to define combinations of biochemical/cellular, 

molecular/metabolic, and spatiotemporal disease subtypes for AD and ADRD (Figure 6). This 

enables better diagnostic tests that account for multiple factors, such as epigenetics, the APOE4 

genotype, sex, race, environment, and others. 

3.2 Molecular Subtypes of AD/ADRD: Implications for Precision Medicine 

The heterogeneity of AD has long been recognized.  This led to the emergence of disease 

subtyping starting with clinical subtypes, pathological subtypes, and later neuroimaging 

subtypes.  The past decade has witnessed the sustained investment by NIA in blood and brain 

multiomic data. A common approach to ordering this high dimensional data is pseudotime, first 

applied in AD in 2020.17 18  This was soon followed by placing pseudotime in multi-

dimensional omic space to identify molecular subtypes of disease,19 and later of resilience. The 

latter on a continuum distinguishing between individuals who remain cognitively intact despite 

high pathological loads “high resilience” versus those who decline prematurely relative to their 

brain state “low resilience”. 

Using a precision medicine approach (Figure 7), longitudinal data from thousands of donors 

in the ROSMAP study provided the necessary scale to identify distinct molecular sub-

trajectories that lead to the same clinical diagnosis through different biological pathways.20 To 

 

17 Mukherjee S, Heath L, Preuss C, et al. Molecular estimation of neurodegeneration pseudotime in older brains. 

Nat Commun. 2020 Nov 13;11(1):5781.  

18 Iturria-Medina Y, Khan AF, Adewale Q, Shirazi AH; Alzheimer's Disease Neuroimaging Initiative. Blood 

and brain gene expression trajectories mirror neuropathology and clinical deterioration in neurodegeneration. 

Brain. 2020 Feb 1;143(2):661-673.  

19 Iturria-Medina Y, Adewale Q, Khan AF, et al. Unified epigenomic, transcriptomic, proteomic, and 

metabolomic taxonomy of Alzheimer's disease progression and heterogeneity. Sci Adv 2022;8:eabo6764. 

20 Pérez-González AP, García-Kroepfly AL, Pérez-Fuentes KA, García-Reyes RI, Solis-Roldan FF, Alba-

González JA, Hernández-Lemus E and de Anda-Jáuregui G (2024) The ROSMAP project: aging and 

neurodegenerative diseases through omic sciences. Front. Neuroinform. 18:1443865. doi: 

10.3389/fninf.2024.1443865 
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bridge the gap between postmortem findings and living patients, data collected ante-mortem is 

being used to develop predictive models of pseudotime and subtypes. Further, to translate 

potential therapeutic targets over 200 person-specific induced pluripotent stem cell (iPSC) lines 

have been developed. By measuring specific protein levels, such as AK4,21 in these lab-grown 

neurons, researchers can predict the actual rate of cognitive decline a donor experienced during 

their lifetime, offering a potent tool for individualized therapeutic screening. 

 

Figure 7. A Path to Precision Medicine for ADRD 

 

 

Within ongoing research, an objective is to identify and delineate unique subtypes of 

Alzheimer's disease. Having an expansive toolkit for monitoring AD and its intricacies will be 

crucial for understanding how changes in peripheral fluids correlate with brain subtypes, 

ultimately enabling investigators to stratify patients for clinical trials in new and hopefully 

more productive ways.  

3.3 Preclinical Modeling of ADRD Subtypes 

The next generation of Alzheimer’s research relies on a sophisticated translational strategy that 

"starts and ends with human data," moving beyond traditional amyloid-centric approaches. 

Through the Model AD program, researchers are now engineering experimental mouse models 

(Figure 8) by introducing specific human genetic variants (SNPs) and using transcriptomics to 

ensure the animal's molecular brain profile aligns with human disease signatures. 

 

This approach addresses the limitations of older models, such as the 5XFAD, which effectively 

simulate amyloidosis and inflammation but fail to capture critical biological modules like 

 

21 Yu L, Hsieh YC, Pearse RV, et al. Association of AK4 Protein From Stem Cell-Derived Neurons With 

Cognitive Reserve: An Autopsy Study. Neurology. 2022 Nov 15;99(20):e2264-e2274. 
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metabolic dysfunction or synaptic health. By stratifying these new models, scientists can now 

study specific disease phenotypes: Typical Subtypes reflect high-inflammation states common 

in most patients, while Atypical Subtypes mirror human profiles characterized by low 

inflammation but significant synaptic loss. To better recreate the complex genetic landscape of 

late-onset Alzheimer’s, current efforts involve polygenic breeding of "ensemble" mice that 

carry multiple human risk variants, including APOE4, TREM2, and ABCA7. 

 

Figure 8. Next Generation Mouse Models of AD 

 

 

 

3.4 Discussion 

• Question: What is the ideal situation for a future patient visit to a neurologist?  

 

Answer: In the ideal future, a patient would undergo a clinical battery to 

identify their specific molecular subtype and disease stage. A physician 

would draw blood for metabolomics and create a person-specific iPSC 

(induced pluripotent stem cell) line to grow "brain organoids." These lab-

grown models would allow doctors to test various therapeutic agents to see 

exactly how the patient’s specific genetic makeup responds before starting 

any treatment. 

 

• Question: How does the current HHS food pyramid and high-fat diet influence 

mouse model research?  

 

Answer: Standard mouse chow is typically a healthy "vegan" diet. 

Researchers use an extremely high-fat diet (nearly 50% calories from fat) to 

induce systemic inflammation and molecular signatures of disease. While 

diets are being adjusted to better align with "Western" or "whole food" 

patterns, diet is treated as a critical experimental factor that, when paired 
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with specific genetic variants, helps create more accurate preclinical 

models. 

 

• Question: Can current neuropathology explain the pathology gap in cognitive 

decline?  

 

Answer: While standard pathologies (amyloid, tau, etc.) explain about 40% 

of cognitive change variance and roughly two-thirds of the risk for 

dementia, they do not tell the whole story. Future gains may come from 

measuring white matter changes, inflammation, and other physical indices, 

but there is also a significant "resilience" factor—the brain’s innate 

plasticity and ability to protect itself—that requires molecular and 

functional mapping to fully understand. 

 

• Question: What are the primary obstacles to identifying resilience in diverse 

populations?  

 

Answer: Most current brain data come from European ancestries. To truly 

move toward precision medicine, researchers need 10 times more data from 

diverse groups. Current efforts include massive brain collection projects in 

Brazil (where the population is highly mixed) to study the impact of lifelong 

environmental exposures, though logistics and federal funding for 

international sample transport remain significant hurdles. 

 

• Question: How do atypical Alzheimer’s subtypes differ from late-onset cases regarding 

resilience?  

 

Answer: Atypical subtypes often show similar amyloid levels but a much slower 

slope of cognitive decline. These individuals appear to have molecular 

signatures that favor synaptic preservation rather than neuroinflammation. 

Research is now focusing on identifying these "resilience" signatures in spinal 

fluid to determine how to boost synaptic reserve in other patients. 

 

• Question: How does the field of  geroscience intersect with Alzheimer's research?  

 

Answer: Alzheimer’s is increasingly viewed as a disease on an "aging clock." 

In younger patients, the disease acts on a healthy system, but in patients aged 

85+, it is layered on top of multiple declining physiological systems. Animal 

models are being redesigned to focus on age trajectories and dense longitudinal 

sampling rather than specific time points to better understand this interplay. 
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4.0 Industry Updates: The AHEAD 3-45 Study and Fluid Biomarkers in AD 

4.1 Lecanemab in preclinical Alzheimer's disease: The AHEAD 3-45 Study 

The AHEAD 3-45 study (Figure 9) is a landmark global Phase 3 clinical program investigating 

the efficacy of lecanemab in individuals with preclinical Alzheimer’s disease. This study tests 

the hypothesis that early intervention to clear amyloid protofibrils and plaques before the onset 

of irreversible neurodegeneration offers the best opportunity to delay or stop clinical decline. 

Participants were biologically stratified into two parallel trials based on their baseline amyloid 

burden: the A3 trial focuses on individuals with intermediate amyloid levels (20-40 Centiloids) 

to prevent further accumulation, while the A45 trial targets those with established elevated 

amyloid (>40 Centiloids) who are at high risk for tau pathology spread. By utilizing sensitive 

primary endpoints like the PACC5 (Preclinical Alzheimer Cognitive Composite) for the A45 

group and amyloid PET imaging for the A3 group, the study aims to provide evidence on the 

clinical benefits of treating the disease at its earliest biological stage. 

 

Figure 9. The AHEAD 3-45 Study 

 

 

To optimize the recruitment of preclinical AD participants without symptoms, the program 

successfully implemented a scalable screening pipeline using blood-based biomarkers, 

specifically plasma p-tau217 and the amyloid-beta 42/40 ratio. This innovative approach 

reduced amyloid PET scan screen failure rates from 75% to less than 30%, demonstrating a 

practical model for real-world application. Baseline data from the fully enrolled cohort of 1,620 

participants confirm that while all subjects are clinically normal with a global CDR score of 

zero, those in the A45 group exhibit significantly higher tau PET signals, reinforcing the 

disease continuum model that amyloid accumulation precedes and triggers downstream tau 

pathology. Furthermore, the study integrates AI and machine learning for participant selection 

and prognosis including to analyze fluid and imaging biomarkers and APOE4 status, tailoring 

treatment regimens according to baseline amyloid burden to effectively suppress amyloid 

accumulation and target individual progression trajectories. 

4.2 Fluid Biomarkers To Characterize AD Pathologies and Clinical Progression 

Biomarkers for AD are moving beyond amyloid and tau to include a diverse array of co-

pathologies such as alpha-synuclein and TDP-43. This evolution is centered on the "context of 

use," where biomarkers are strategically applied for patient selection, stratification, and 
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outcome monitoring in clinical trials, as well as for objective diagnosis and staging in clinical 

practice. While PET imaging remains the gold standard for quantifying amyloid plaques and 

tau tangles, its high cost and operational restrictions limit its use. The 2025 approval of the first 

blood-based in vitro diagnostic tools for predicting amyloid positivity represents a major 

milestone, signaling a future where more accessible, less invasive tests can be implemented 

across broader populations.22 

A main focus of research is the development of more specific tau measures. While extracellular 

p-tau species like p-tau181 and p-tau217 are effective markers of neuronal response to amyloid 

toxicity, they lack the specificity required to track intracellular neurofibrillary tangles at the 

individual patient level. Data from the TANGO study23 (a Phase 2 trial of goseranumab) 

demonstrated that while baseline p-tau levels correlate moderately with both amyloid and tau 

pathology, the longitudinal accumulation of plasma p-tau is a potent predictor of clinical 

progression; participants with the highest accumulation over 18 months progressed more 

rapidly across standard cognitive scales. Strategic partnerships and consortia provide additional 

opportunities to leverage samples and data across cohorts, such as the FNIH Biomarkers 

Consortium’s blood-based biosignature project, which aims to validate a generalized dataset 

for predicting progression in early and preclinical AD.24 

The advent of the alpha-synuclein seed amplification assay (SAA) has revealed that 

approximately 25–30% of amyloid-confirmed AD patients also harbor alpha-synuclein co-

pathology. Early data suggest that the presence of this misfolded protein is associated with 

faster mean clinical progression, highlighting the need for quantitative fluid measures that can 

track longitudinal changes in blood or other readily available matrix. The ultimate goal is a 

future where clinicians can profile patients using a comprehensive biomarker panel to inform 

prognosis and tailor individualized therapies based on each patient's specific biological profile. 

Achieving this vision will require collaboration among industry, diagnostics developers, and 

regulators in order to validate these tools within the full context of patient care. 

4.3 Discussion 

• Question: Since your patients are skewed on the early side, when MCI and early AD 

can be easily confused, what percentage of your patients actually show progression 

through your trial? 

Answer: The study is ongoing, so we don't know what percentage of the 

participants progress during the study. However, from the earlier trials, about 

30% of them are likely to decline to MCI from asymptomatic in 4-5 years. 

• Question: What happens after the 18-month milestone once you’ve evaluated whether 

there was improvement or not? 

 

22 https://www.fda.gov/news-events/press-announcements/fda-clears-first-blood-test-used-diagnosing-

alzheimers-disease 

23 Shulman M, Kong J, O'Gorman J, et al. TANGO: a placebo-controlled randomized phase 2 study of efficacy 

and safety of the anti-tau monoclonal antibody gosuranemab in early Alzheimer's disease. Nat Aging. 

2023;3(12):1591-1601. doi:10.1038/s43587-023-00523-w 

24 https://fnih.org/our-programs/biomarkers-consortium/alzheimers-disease-blood-based-biosignature-for-

predicting-clinical-progression/ 

https://www.fda.gov/news-events/press-announcements/fda-clears-first-blood-test-used-diagnosing-alzheimers-disease
https://www.fda.gov/news-events/press-announcements/fda-clears-first-blood-test-used-diagnosing-alzheimers-disease
https://fnih.org/our-programs/biomarkers-consortium/alzheimers-disease-blood-based-biosignature-for-predicting-clinical-progression/
https://fnih.org/our-programs/biomarkers-consortium/alzheimers-disease-blood-based-biosignature-for-predicting-clinical-progression/
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Answer: The treatment period is four years and the progression rate of about 

30% is in that timeframe. So, in 18 months, we expect that the progression 

rate will be very low. 

• Question: What was the number of APOE4 HO mosaics that you had in this study, and 

could you comment on the risk of ARIA within that population? 

Answer: In this trial, all APOE4 genotypes were eligible. The carriers make 

up about 70% of the population, including about 10-15% homozygotes. As 

the study is ongoing, we don't have the data, but in the study design, we 

included a brief titration dose (2 months of half dose/5mg). Because most 

ARIA events occur during the first six months, we wanted to ramp up the 

dose slowly to lower the risk of ARIA. 

• Question: How did the pre-screen work to reduce screening failure affect the diversity 

of the trial? 

Answer: For the participants who started the screening, minority group 

participants are around 25 to 30%. However, after the blood-based screening, 

more non-Caucasian participants were screened out, reflecting the fact that 

many of the biomarkers are validated in datasets with Caucasian populations. 

For the subjects who met the blood-based biomarker threshold, they have an 

equal chance of being positive on amyloid PET. Therefore, the threshold that 

we set for the blood-based biomarker was considered reasonable across the 

group. However, we still have a lot of work to do in terms of including the 

minority group in the screening. 

 

5. Expanding the Therapeutic Pipeline for AD/ADRD  

At the core of this consortium work is a deliberate rejection of one-size-fits-all disease models. 

Instead, animal models are chosen to reflect the specific mechanism under investigation. This 

approach avoids the common trap of forcing a target into a model that does not biologically 

support it. 

A recurring obstacle in neurodegenerative drug discovery has been targets that became 

disfavored due to early failures. These cases were described as where “the well has been 

contaminated,” not because the biology was wrong, but because earlier efforts lacked the 

technology to engage the target appropriately. Understanding the biology alone is not 

sufficient; the right technology is also needed to target the dependency. 

 

5.1  Targeting p38 alpha MAPK - MW150 

Early attempts to inhibit MAP kinases failed due to a lack of isoform specificity and off-target 

toxicity. Advances in structural biology, fragment-based drug design, and screening assays 
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enabled a new generation of compounds with precise target engagement. This led to MW150, 

a brain penetrant small molecule with high selectivity for p38 alpha MAPK.25 

The development strategy was explicitly designed to eliminate known liabilities early. FDA 

guidance documents were incorporated at the earliest stages of medicinal chemistry to reduce 

downstream failures. This approach short-circuits common Phase 1 and Phase 2 problems 

while also reducing animal use.  

MW150 progressed through rigorous validation, including genetic confirmation of on-target 

activity, brain exposure studies, and early human safety trials. Genetic knock-in and 

knockdown models confirmed that efficacy depended on target engagement rather than off-

target effects. Oral bioavailability and dose-dependent CNS penetration were demonstrated 

prior to human studies. 

First in human studies showed a clean safety profile in both single and multiple ascending dose 

cohorts, with evidence supporting once daily dosing. Importantly, these studies established 

what was described as the FDA mantra of “right place, right time, right dose.” The compound 

is now IND cleared, with GMP manufacturing complete and tablets ready for clinical trials. 

The primary bottleneck is funding rather than science, highlighting the fragility of the 

translational pipeline between early success and Phase 2 efficacy trials. 

Beyond Alzheimer’s disease, MW150 is being explored in autism spectrum disorder and ALS. 

These indications share overlapping inflammatory and synaptic dysfunction pathways. 

Highlighting a case for a different public-private partnership model, where NIH support 

continues into later stages rather than exiting at IND. The development of other non-amyloid 

drug candidates for AD/ADRD (Figure 10) continues to be a critical focus area. 

 

Figure 10: AD/ADRD Relevant Non-Amyloid Drug Candidates 

 

5.2 CMS121 - Targeting Brain Aging Through Metabolic Pathways 

Aging is the dominant risk factor for Alzheimer’s disease, and population aging is accelerating 

worldwide. This suggests that targeting the pathophysiological processes of brain aging itself 

may offer a more upstream therapeutic strategy. In order to identify drug candidates that can 

reduce the multiple cellular changes that occur in the aging brain, a phenotypic screening 

platform was developed that mimics these changes, including glutathione depletion, iron 

 

25 Frazier HN,et al. A small molecule p38α MAPK inhibitor, MW150, attenuates behavioral deficits and 

neuronal dysfunction in a mouse model of mixed amyloid and vascular pathologies. Brain Behav Immun Health. 

2024 Jul 23;40:100826. doi: 10.1016/j.bbih.2024.100826. PMID: 39161874; PMCID: PMC11331815. 
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accumulation, lipid peroxidation, mitochondrial dysfunction, and calcium dysregulation. 

Central to this platform is the oxytosis/ferroptosis pathway, a regulated cell death mechanism 

that becomes chronic in vivo and drives progressive neuronal dysfunction. 

Transcriptomic analyses of human brain tissue reinforced the relevance of this pathway. 

Activation was observed in vulnerable regions such as the hippocampus and temporal cortex, 

but not in relatively spared regions like the cerebellum. This regional specificity strengthened 

the rationale for targeting the pathway in Alzheimer’s disease. 

From an initial flavonoid lead, the team developed CMS121, a small molecule that partially 

inhibits fatty acid synthase. This inhibition activates AMP kinase, leading to downstream 

metabolic reprogramming that restores acetyl CoA levels and supports mitochondrial and 

synaptic function. The compound demonstrated specificity for the oxytosis ferroptosis 

pathway, with minimal activity against unrelated oxidative or apoptotic insults. 

In multiple Alzheimer’s mouse models, CMS121 reversed established cognitive deficits when 

administered after disease onset.26 Improvements in spatial memory and executive function 

were accompanied by reductions in lipid peroxidation, neuroinflammation, and markers of 

aging. Importantly, these effects were achieved using reversal paradigms rather than preventive 

treatment alone. 

The status of CMS121 development is shown in Figure 11. CMS121 demonstrated favorable 

pharmacokinetics, CNS penetration, and a strong safety profile in rodents and dogs. A Phase 1 

clinical trial confirmed safety and tolerability, with mostly mild gastrointestinal adverse events 

and no serious safety signals. One critical finding was that pharmacokinetics differed 

significantly between young adults and elderly participants, underscoring the importance of 

age-appropriate early-phase studies. 

Beyond the brain, CMS121 showed beneficial effects in models of type 2 diabetes, age-related 

hearing loss, and metabolic impairment. The compound also mimicked some effects of a 

ketogenic diet, suggesting broader systemic benefits that may reduce peripheral risk factors for 

dementia. 

Figure 11: Status of CMS121 Development  

 

 

26 Ates G, Goldberg J, Currais A, Maher P. CMS121, a fatty acid synthase inhibitor, protects against excess lipid 

peroxidation and inflammation and alleviates cognitive loss in a transgenic mouse model of Alzheimer's disease. 

Redox Biol. 2020 Sep;36:101648. doi: 10.1016/j.redox.2020.101648. Epub 2020 Jul 21. PMID: 32863221; 

PMCID: PMC7394765. 
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5.3 ALX001 – A Silent Allosteric Modulation of Synaptic Toxicity 

ALX001 is a silent allosteric modulator of metabotropic glutamate receptor 5 (mGluR5). This 

compound directly targets synaptic toxicity mediated by amyloid beta oligomers without 

interfering with normal glutamate signaling. 

Traditional negative allosteric modulators of mGluR5 failed clinically due to cognitive side 

effects caused by inhibition of physiological signaling. ALX001 avoids this by selectively 

blocking the pathological complex formed between amyloid beta oligomers, cellular prion 

protein, and mGluR5.  Effectively, it inhibits amyloid oligomer PrPC complex activation of 

mGluR5 without inhibiting the physiologic glutamate signaling. 

Preclinical studies demonstrated restoration of memory deficits and synaptic density in mouse 

models. Translation into humans was supported by a carefully designed Phase 1a program in 

healthy older adults, followed by a Phase 1b program including patients with early Alzheimer’s 

disease. 

Single and multiple ascending dose studies showed excellent safety and tolerability, with no 

serious adverse events, no cognitive worsening, and robust pharmacokinetics. A unique 

strength of the program was the use of PET imaging to measure receptor occupancy directly. 

Using an mGluR5 specific tracer, the team demonstrated that clinically achievable plasma 

concentrations produced approximately 80 percent brain receptor occupancy. 

In the Phase 1b Alzheimer’s cohort,27 ALX001 maintained a strong safety profile over 28 days 

of dosing. Plasma concentrations exceeded the target occupancy threshold, and no 

neuropsychiatric adverse effects were observed. Although synaptic PET imaging did not show 

measurable changes over the short dosing period, the study established feasibility for longer 

efficacy trials. These data support advancement into Phase 2 studies and provide a strong 

example of mechanism driven, biomarker informed development (Figure 12). 

 

Figure 12: Data supports the continued development of ALX-001 for the treatment of 

AD and advancement to Phase 2 clinical trials. 

 

 

27 https://clinicaltrials.gov/study/NCT05804383 

https://clinicaltrials.gov/study/NCT05804383
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5.4 Discussion 

This section presents a rich discussion with multiple questions on biomarkers, new drugs and 

the studies involved in their development. 

• Question: Related to that MAP kinase signaling, is there a surrogate biomarker that you 

are looking at? You talked a little bit about neurons, but do we know what's happening 

in the glia? 

Answer: Most of the data on the details of the glia is in a 2015 paper 

publication by Roy SM, et al.28 There are other markers that aren't significant 

to glia alone that have been explored. We have biomarkers and a clinical plan 

describing the panels of proinflammatory cytokines and neuronal injury. 

• Question: The US Pointer study out of Alzheimer's Association referenced a slowing 

of brain aging over two years. Have you seen within your work at the Salk Institute 

markers of what we could consider reflective of ‘brain age’ or ‘chronological age’? 

Answer: A blood-based biomarker is ideally what you would want in order 

to do this. The pathway that we've focused on can occur in all tissues. So, I 

don't think it would be an appropriate choice to measure brain aging but 

might be useful for overall aging. 

• Question:  Do you have a preferred marker for oxidative stress? 

Answer: Yes, one of which would be 8-hydroxy-2'-deoxyguanosine, which is a 

marker for DNA oxidative damage often looked at in the urine, but it isn’t 

specific for changes in the brain. The levels would be related to overall aging 

changes. 

• Question: For the mGluR5 compound, are you also pursuing it for Parkinson's disease 

treatment? 

Answer: Allyx Therapeutics is developing this drug both for Alzheimer's 

disease and Parkinson's disease. My understanding is that there are 

 

28 Roy SM, Grum-Tokars VL, Schavocky JP, Saeed F, Staniszewski A, Teich AF, Arancio O, Bachstetter AD, 

Webster SJ, Van Eldik LJ, Minasov G, Anderson WF, Pelletier JC, Watterson DM. Targeting human central 

nervous system protein kinases: An isoform selective p38αMAPK inhibitor that attenuates disease progression 

in Alzheimer’s disease mouse models. ACS Chem Neurosci 2015;6(4):666-680. 
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potentially shared mechanisms of pathologic proteins complexing with PrPC 

and causing downstream pathology via mGluR5. 

• Question: When you're enriching for your population, what's the enrolment criteria 

used? Did you include amyloid positive patients or is it restricted to mild cognitive 

impairments? 

Answer: For this phase 1b study in Alzheimer's disease (NCT05804383), we 

didn't require amyloid biomarker positivity. However, our biomarker data 

indicate all but one participant was amyloid positive. In the phase two trial 

inclusion should require amyloid positivity. 

• Question: There's so much research going into mild cognitive impairment, could you 

talk about how the pipeline's expanding for more advanced disease? 

Answer: Based on the mouse studies, we believe that our compound could 

have some benefits for more advanced diseases, but to move forward with a 

phase two trial, we still would probably need to start with earlier-stage 

patients. 

What appealed to us at the design front end with the MW150 was the fact 

that animal models and clinical data suggested that in terms of synaptic 

dysfunction and fast axonal transport, you had activation of the alpha form at 

the disease stage. It could be that the daily taking of a safe drug at low levels 

would be more like a statin, in which you might attenuate progression, and 

then at the later stages, it might be able to do some of the symptom 

management. We, however, don't have any data to suggest we can reverse 

the disease. 

 

6. FDA Fireside Chat 

This section discusses the evolving regulatory landscape within the Office of Neuroscience. 

Main topics included the operational impact of recent staff restructuring and the strategic 

prioritization of early-stage neurodegenerative disease interventions. Other themes 

included the FDA’s increasing reliance on biomarkers and surrogate endpoints to navigate 

the challenges of preclinical Alzheimer’s trials, the critical role of policy consistency across 

therapeutic divisions, and the complexities of global data acceptance amidst shifting 

diversity and inclusion mandates. Furthermore, the dialogue explored the intersection of 

personalized medicine and drug development, highlighting advancements in understanding 

sex-specific treatment responses, the management of safety risks such as ARIA, and the 

regulatory pathways for companion diagnostics and innovative trial designs. 

6.1 Organizational Restructuring and Inclusivity in Clinical Trials 

• Question: Can you tell us what the Office of Neuroscience looks like today compared 

to the same time last year? And how have priorities shifted? 

Answer: Overall, in 2025 we lost about 20% of our staff within the Office of 

Neuroscience and across the Office of New Drugs, within which the Office 

of Neuroscience sits. In particular, we lost a large number of policy and 

administrative staff. Our review work remains our priority, which has not 

changed. A very active area of interest for us is looking into the earliest stages 
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of neurodegenerative diseases - Parkinson's disease, Huntington's disease, 

certainly Alzheimer's, and identifying biomarkers that can be reliably 

measured, show a pharmacodynamic response to therapies, and that may be 

able to potentially serve as endpoints in trials. We are also interested in 

identifying very sensitive clinical outcome measures that could be used as 

trial endpoints in the earliest stages of neurodegenerative diseases. 

 

• Question: Could you give a little bit more color to the importance of having policy staff 

in the different centers? What are examples of what they used to be able to do for you? 

Answer: We have a number of groups within the agency that have the name 

‘regulatory policy’ in their titles, but each group has a different function. For 

example, we have gastrointestinal, pulmonary, neurology, and psychiatry 

divisions. While we all work under the same regulatory framework, each 

disease is different and presents its own unique challenges. Having an 

independent office of policy helped us ensure that we were consistent in our 

interpretation of the regulations and our application of the regulations across 

the offices.  

• Question: With regards to obtaining research funding, the FDA require part of the 

evidence that's submitted to be directed at representing the US population. Also, the 

NIH are pulling back from diversity funding research and trials outside the country. Are 

you still accepting clinical trials that might be happening in other countries and how 

can we get funded for this if it is a diverse population?  

Answer: Clinical trials are commonly multinational; we do still accept that 

data and we have in some cases taken data that's only from outside of the US. 

However, we need to make sure that the data that is collected is applicable to 

the population that will be treated in the US, reflecting not just standard of 

care but also the patients who are likely to use the drug. 

 

NIH also provided the following comments: Clinical study populations are 

still under the inclusion policy, which requires inclusion of people from all 

different groups. The importance of including all people in research has been 

reiterated by both Secretary Kennedy and the NIH director in front of the 

senate.  

 

6.2 Keeping up with the Speed of Innovation 

Areas of active regulatory science focus in the Agency include analyses of pooled safety data 

from clinical trials of amyloid-targeted monoclonal antibodies to better understand ARIA risk, 

increased attention to antipsychotic use in dementia, and growing experience with 

individualized genetic therapies. 

A major emphasis is on the development of biomarkers and endpoints for very early disease 

stages. Trials in preclinical Alzheimer’s disease are long, expensive, and uncertain. Accelerated 

approval pathways may offer solutions, but only if surrogate endpoints can be justified as 

reasonably likely to predict clinical benefit. 

Blood-based biomarkers were discussed as transformative but incomplete, cautioning that 

assay variability, standardization, and real-world performance must be addressed early in 



 23 

development. Proprietary assays may trigger companion diagnostic requirements, which 

developers must plan for strategically. 

• Question: Is there anything else the FDA should consider that you feel like hasn't been 

prioritized? 

Answer: With regard to biomarkers, some challenges exist in the 

standardization of assays. We may seek consultation with the Center for 

Devices and Radiological Health to ensure that the assays, which are 

regulated as devices, meet the minimum performance standards for use in the 

clinical trials. It doesn't necessarily have to be an approved or cleared device 

(still in development) to be used in a clinical trial. 

 

We also have, in regulatory terms, a ‘companion diagnostic’. If a company 

uses a proprietary assay in a clinical trial and there isn't a comparable one 

available publicly, we may have to consider a companion diagnostic, 

meaning it would be approved along with the drug and labeled for use with 

the drug if it is found that that is needed for the safe and effective use of that 

drug. It will also be important to consider that a drug is going to be used in a 

broader population in the post-marketing setting and it may not always be 

clear how the assays perform in that population. 

• Question: What do you see as the main challenges and opportunities with exploring 

preclinical Alzheimer's disease? 

Answer: Since we don't have a good predictor of who's going to progress or 

not, the trials must be very long in order to account for the variability in 

progression in that population. Therefore, one of the big challenges is  

identifying appropriate clinical outcomes for a very long trial in an 

asymptomatic or minimally symptomatic population. 

• Question: For other disease areas, do you tend to hear the terms ‘asymptomatic’ or 

‘presymptomatic’ more than ‘preclinical’? And does it seem to be more of a preference 

in the patient community? 

Answer: The use of terminology mostly depends on the audience. When I'm 

talking to sponsors about clinical trials, the staging terminology for the 

Agency’s Alzheimer’s disease guidance is the most precise. Using this 

terminology, we are able to have a common ground to discuss what the 

patient population that will be enrolled in the study will look like. 

• Question: You mentioned you've been doing some work in ARIA. Can you tell us a 

little bit more about that and how your views on it have evolved over time? 

Answer: We have accrued data sets from products that have been approved 

as well as from amyloid-targeted drugs in development that are not marketed 

and are conducting analyses of risk of ARIA in this pooled data. We have 

conducted some preliminary descriptive analyses. From this, we are seeing 

that ARIA rates are generally in the 10 to 20% range, consistent with what is 

described in the prescribing information for approved products. We also see 

that overall serious adverse events related to ARIA are uncommon. 
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• Question: In trying to define whether a study falls within neuropsychiatry or neurology, 

is there an increasing probability that the neuropsychiatric syndrome review will be 

based on the patient population you define? For example, a target product profile with 

endpoints defined by psychiatry rather than neurology, but the study is in AD patients. 

What would be the makeup of the panelists when the study goes to review? 

Answer: It would depend on the endpoint that you're measuring. For 

example, if your outcome is behavioral symptoms like agitation, aggression, 

or psychosis, it will be handled by psychiatry. It doesn’t matter what the 

disease population is. Neurology and psychiatry are both in the Office of 

Neuroscience, so we work together and consult across programs. 

• Question: The more we study the molecular architecture of the disease, the more we 

reveal that many of the pathways have sex specificity. There are different trajectories 

to these pathways, and sex is the first axis of precision medicine. So, we try to embed 

that rigor in the preclinical efficacy testing or when we characterize new mouse models. 

Can you comment on your approach to sex specific differences in response to 

treatments? 

Answer: Our Office of Clinical Pharmacology is looking at sex specific 

differences in drugs as a general regulatory science research topic, but they're 

using Alzheimer's disease drugs as the focus of their case study. The leading 

hypothesis for potential differences in efficacy by sex is related to levels of 

tau pathology. 

 

6.3 Personalized medicine and the future of Alzheimer’s therapies 

Elements of personalized medicine have begun to enter clinical trial practice. A popular 

example would be the use of amyloid PET scans and biomarker panels to enrich populations 

and refine patient enrolment criteria. Other elements of personalized medicine, such as the use 

of algorithms to guide drug design or selection for treating specific populations, still need 

further development and to show that the product/target selected for therapy is rooted in a 

strong scientific comprehension of the disease, its pathology, and a thorough understanding of 

the drug mechanism of action. The group explored the current therapeutic and regulatory 

limitations that can affect treatment courses of specific populations that may test negative for 

standard criteria (amyloid PET scan and known biomarkers) but do show clear cognitive 

impairment or decline. 

• Question: How does personalized medicine influence the development of ADRD 

therapies? 

Answer: We do apply personalized medicine to drug development for ADRD 

to some extent already. For example, the presence of amyloid and the use of 

biomarkers are used to enrich the disease population to be studied, as well as 

to monitor pharmacodynamic effects of the drugs. With further refinement, I 

can see a future where we may be able to narrowly define populations that 

will benefit from specific drugs. 

 

• Question: Following the single study announcement “One pivotal trial, the new default 

option for FDA approval—ending the two-trial dogma.”, what is your perspective on 

how this can be applied, particularly in Alzheimer's? 
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Answer: Currently, two adequate and well-controlled studies are what's 

specified in our regulations. However, a single study that is large, robust, 

with objective endpoints and consistent results across multiple subgroups 

could technically be considered as two studies.  We are also able to consider 

whether a single study with confirmatory evidence may be adequate to 

support approval in some circumstances. 

• Question: What are your thoughts on the importance of the ‘right to try’ to this 

administration and its impact on drug development and clinical trials?  

Answer: ‘Right to try’ is a law that allows patients with life-threating 

conditions to try an investigational drug without oversight by FDA. We have 

an FDA process called ‘expanded access’, which allows patients to access 

investigational drugs under an IND. Both options require that the 

manufacturer be willing to provide the drug.  

 

7. Conclusion 

The 18th Annual FDA/ACT-AD Allies Meeting clearly illustrated that Alzheimer’s disease 

research has entered a precision era, whether the field is fully ready or not. NIA’s strategy 

reflects a recognition that heterogeneity must be confronted directly through integrated 

discovery, translational rigor, open science, and adaptive clinical infrastructure. 

The tools now exist to define molecular subtypes, align models with human biology, and test 

therapies in the right patients at the right time. The remaining challenge is execution. Precision 

medicine in Alzheimer’s disease is no longer a future aspiration. It is the standard against which 

new programs will be judged. 

The Alzheimer’s therapeutic pipeline is expanding in meaningful ways beyond amyloid-centric 

strategies. Academic drug development, when aligned with modern technology and regulatory 

thinking, can deliver credible, clinic-ready candidates. Aging biology, metabolic resilience, 

synaptic protection, and neuroinflammation are no longer theoretical targets but active clinical 

programs. 

Equally important, the regulatory landscape is evolving to support these advances, even amid 

institutional constraints. The convergence of mechanistic rigor, translational discipline, and 

adaptive regulation offers cautious optimism that the next generation of Alzheimer’s therapies 

will be more diverse, more precise, and ultimately more effective. 
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