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DOES COGNITIVE FRAILTY EXISTS?

Really 

Alzheimer’s 

disease? We have no 

cure for 

Alzheimer’s 

disease

We have no 

prevention  

Alzheimer’s 

disease?



A new era in Alzheimer’s disease



The new clinical scenario
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Fluid biomarkers in AD



New drugs to treat Alzheimer’s
disease

FDA APPROVED

- Aducanumab

- Lecanemab

- Donanemab

- Memantine/Donepezil
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What’s Alzheimer’s Disease?



What’s Alzheimer disease?

The term AD is often used to describe two very 

different entities:

• a prototypical clinical syndrome, mainly 

characterized by cognitive deficits, but without 

neuropathologic confirmation.

• a unique disease, showing at neuropathologic 

examination the presence of plaques and 

tangles, that is the leading cause of dementia.



Major concerns

• It is now well established that the prototypical multidomain amnestic 
dementia historically used to define probable AD is neither sensitive 
nor specific for AD neuropathologic change: from 10% to 30% of 
individuals clinically diagnosed as AD dementia by experts do not 
display AD neuropathologic changes at autopsy. 

• In addition, AD neuropathologic changes are often present without 
signs or symptoms, especially in older persons. Thirty to forty 
percent of cognitively unimpaired elderly persons have AD 
neuropathologic changes at autopsy.





Progression of neuropathological 
changes in AD



Risk factors and pathogenesis of AD



O

The Alzheimer's disease 

continuum is a 

progressive, model 

spanning years or 

decades. It represents a 

gradual, continuous 

transition from 

asymptomatic brain 

changes (amyloid 

plaques/tau tangles) to 

cognitive decline, functional 

impairment, and eventually 

severe, fatal 

neurodegeneration.



Old and new diagnostic procedures



Old and new diagnostic procedures

Cognitive Assessments

Mini-Mental State Examination (MMSE), Montreal Cognitive Assessment (MoCA), 

second level neuropsychological testing

Brain Imaging

MRI, PET scans to identify physical brain changes

Amyloid and Tau PET scans for detecting plaques and tangles

Biomarker and Genetic Testing

Cerebrospinal fluid (CSF) analysis

Blood tests (e.g., tau, beta-amyloid proteins)

Apo E alleles and genotyping for monogenic variants



Cognitive Assessment

• Neuropsychological evaluation is a critical 

component in supporting early and accurate 

diagnosis and staging, characterizing the clinical 

profile, assessing trajectory over time, and 

providing recommendations specifically tailored 

to the individual and their care team.

• For any clinician, brief cognitive assessments 

can provide a quick estimate of an individual's 

cognitive function and identify those individuals 

who would benefit from a more detailed cognitive 

evaluation.



Brain Imaging

Alzheimer’s
Association, 
2023



CSF biomarkers

The core CSF biomarkers of neurodegeneration (T-tau, P-

tau, and Aβ42) arte strongly associated with Alzheimer's 

disease and the core biomarkers are also strongly 

associated with mild cognitive impairment due to 

Alzheimer's disease. In addition, CSF Neurofilament light 

(NFL) are a clear indication of neurodegeneration.

Due to their consistency, T-tau, P-tau, Aβ42, and NFL in CSF 

should be used in clinical practice and clinical research.

Despite being the gold standard for detecting amyloid and 

tau pathologies in vivo, CSF biomarkers are not widely used 

in the clinical setting because of invasiveness, high costs, 

and restricted accessibility.



Plasma biomarkers for early diagnosis

Among the currently 

available plasma 

biomarkers, plasma 

phosphorylated tau 

217 (p-tau217) has 

consistently shown the 

highest accuracy in 

detecting AD pathology.



Plasma biomarkers in real world

Roveta et al, 2025;108:1961-1971 



APOE remains the most robust tic risk factor for AD 

susceptibility, with the ε4 allele demonstrating

profound associations with accelerated symptom

manifestation, enhanced disease trajectory, and 

modified therapeutic responsiveness.

Genetic testing



The patient journey

“Easily 

accessible 

blood 

biomarkers 

will lead to 

a new 

diagnostic 

revolution 

and bring 

about major 

changes in 

health-care 

systems 

worldwide”

Blood 

biomarkers



The Biological Diagnosis of AD



The biological diagnosis of Alzheimer’s 
disease

• The NIA-AA 2011 approach to incorporating biomarkers into models of AD began with patients’ clinical 

symptoms, which appear relatively late in the disease, and worked backward to relate symptoms to 

biomarker findings. 

• The Research Framework (NIA-AA 2018) recommends a different approach where the neuropathologic 

changes detected by biomarkers define the disease. 

• Defining AD by biomarkers indicative of neuropathologic change independent from clinical symptoms 

represents a profound shift in thinking.

• We need to distinguish Alzheimer’s disease unambiguously from other neurocognitive disorders. 

• The biological definition explicitly specifies the attributes that together classify Alzheimer’s as a unique 

disease entity: the intracerebral accumulation of abnormal Aβ and tau.



The A/T/N system



The revised 
criteria for 

Alzheimer’s 
disease and 

early diagnosis 
of Alzheimer’s 

disease 

Jack et al., 2025



New treatment options



The treatment of Alzheimer’s disease

• Over the last two decades, the evidence on how to best treat the cognitive and non-cognitive 

symptoms of patients with Alzheimer's disease has increased. Early recognition of 

Alzheimer's disease is the first step toward providing patients with optimal therapy and the 

best opportunity for treatment response. 

• Treatment prioritises addressing social, somatic, and behavioural problems before 

targeting cognitive symptoms.

• Pharmacological treatment for Alzheimer's disease primarily focuses on managing symptoms 

using cholinesterase inhibitors (donepezil, rivastigmine, galantamine) for mild-to-moderate 

stages and NMDA antagonists (memantine) for moderate-to-severe stages.

• Recent advances include FDA-approved disease-modifying therapies, such as lecanemab

and donanemab, which target amyloid plaques to slow progression in early-stage patients.

• In theory, the benefit of symptomatic treatments and disease-modifiers should be additive, 

and the two types of drugs should be prescribed in association for maximal benefit–risk ratio.

Frisoni et al. 2025



Pharmacological advances in AD



Symptomatic treatment for cognitive 
impairment

• Treatment with cholinesterase inhibitors or memantine showed a 

small beneficial effect on cognition in patients with Alzheimer's 

disease.

• A meta-analysis of patients with Alzheimer's disease treated with 

cholinesterase inhibitors or memantine suggested a reduction of 

progression to severe cognitive and functional impairment, all-

cause mortality, and stroke.

• The prescription of cholinesterase inhibitors to patients with 

Alzheimer's disease has also been associated with a lower 

likelihood of antipsychotic prescription.

• These agents should remain part of the Alzheimer's disease 

pharmacotherapeutic armamentarium moving forward.



Combination therapy

• We assigned 295 community-dwelling patients who had 

been treated with donepezil for at least 3 months and 

who had moderate or severe Alzheimer's disease (a 

score of 5 to 13 on the Standardized Mini-Mental State 

Examination to continue donepezil, discontinue 

donepezil, discontinue donepezil and start memantine, 

or continue donepezil and start memantine. Patients 

received the study treatment for 52 weeks. 

• In patients with moderate or severe Alzheimer's 

disease, continued treatment with donepezil was 

associated with cognitive benefits that exceeded the 

minimum clinically important difference and with 

significant functional benefits over the course of 12 

months.



.

• We conducted a comprehensive causal inference study using 

one of the largest high-quality medical databases, the Oracle 

Electronic Health Records Real-World Data. Our work was 

focused on the estimation of the effects of the two common 

Alzheimer’s disease drugs, Donepezil and Memantine, and their 

combined use on the five-year survival since initial diagnosis of 

AD patients. 

• Here, we show that the combined use of Donepezil and 

Memantine significantly elevates the probability of five-year 

survival. In particular, their combined use increases the 

probability of five-year survival by 0.050 (0.021, 0.078) (6.4%), 

0.049 (0.012, 0.085), (6.3%), 0.065 (0.035, 0.095) (8.3%) 

compared to no drug treatment, the Memantine monotherapy, 

and the Donepezil monotherapy respectively. We also identify a 

significant beneficial additive drug-drug interaction effect 

between Donepezil and Memantine of 0.064 (0.030, 0.098).

Combined use and five-year survival



FDA and EMA approved anti-β amyloid 

monoclonal antibodies





Donanemab for Alzheimer’s disease



Anti-Amyloid therapy: the side-effects

• ARIA-E is identified as vasogenic edema in the brain 

parenchyma or sulcal effusions in the leptomeninges/ 

sulci.

• ARIA-H is hemosiderin deposits presenting as 

microhemorrhages or superficial siderosis.

• The debate on the clinical meaningfulness of the effect 

of anti-β amyloid monoclonal antibodies, their cost–

benefit ratio, the appropriateness of resource 

allocation, and the benefit to the quality of life of 

society at large will engage the community of 

Alzheimer’s disease experts and decision makers for 

years to come. 



Take Home messages

• The new diagnostic criteria define AD biologically, by neuropathologic change or     

biomarkers, and treats cognitive impairment as a symptom/sign of the disease rather than 

the definition of the disease. 

• Structured non-pharmacological programmes are being used for the management of BPSDs 

along with better tolerated drugs than those used previously. 

• Symptomatic drugs for cognitive impairment, although with limited efficacy, have forced 

health-care systems to organise dedicated expert care networks, thus facilitating access to 

diagnosis and care. 

• Anti-β amyloid monoclonal antibody treatment for Alzheimer's disease represents the latest 

tool and promise long-term improvements of patients' quality of life.



Take Home messages

• The new diagnostic criteria define AD biologically, by neuropathologic change or 

biomarkers, and treats cognitive impairment as a symptom/sign of the disease rather 

than the definition of the disease. 

• Thanks to evolving biomarker research, it is now possible to identify the disease 

even at the preclinical stage before the occurrence of the first clinical symptoms. 

This preclinical stage of AD has become a major research focus as the field 

postulates that early intervention may offer the best chance of therapeutic success.

• Anti-amyloid mAbs are the first DMTs for AD and among the first DMTs for any 

neurodegenerative disease and they demonstrated that changing the underlying 

biology of AD is possible. 

• Finally, several studies suggested that preventing Alzheimer’s disease is possible 

and the adoption of a healthy lifestyle reduce the risk of developing this condition.

Grazie per 

l’attenzione





Frisoni et al., 2025

Early diagnosis of 

Alzheimer’s disease is a  

process involving 

recognizing of subtle 

cognitive and behavioral 

changes, and then using 

tests such as blood tests, 

genetic tests and brain 

scans to confirm the 

diagnosis and monitor the 

disease's progression.

New landscape in the therapy of Alzheimer's disease


