
The Leadership Institute

Washington, DC

07 November 2024

Constantine G. Lyketsos, MD, MHS

Director, Richman Family Precision Medicine Center

Elizabeth Plank Althouse Professor

Johns Hopkins University--kostas@jhmi.edu

Novel Diagnostic and Therapeutic Approaches for 

Alzheimer’s Disease



8 issues in 2024

• Definitions: dementia v. Alzheimer’s

• Epidemiology: the next pandemic

• Diagnosis of dementia: highly accurate

• Diagnosis of course: markers

• Comprehensive care: effective

• Novel medications: controversial

• Prevention: possible

• The future: precision medicine



Definitions: dementia v. Alzheimer’s

• Usual cognitive aging

• Prodromal states: MCI, MBI

• Dementia: functional impact

• Alzheimer’s: brain disease
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For every person ADD 1-3 affected caregivers



Diagnosis in 2024

Dementia diagnosis:

accurate

Diagnosis of cause: biomarkers



The brain in Alzheimer’s dementia
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Biomarkers
significant developments



Blood biomarkers
in development

• Mass-spec

• Aβ40

• Αβ42

• Aβ40/42

• P-tau-217



Dementia Care activities

• Treat cognitive symptoms

• Treat neuropsychiatric symptoms

• Reduce medication load

• Manage co-morbidities: HTN, DM, CVD

• Prevent delirium: early detection, anesthesia

• Support patients: activities, safety

• Caregivers: communication, skills, respite



Care at Home
effective currently



New medications: the “MABs” 

lecanemab, donanemab 

Lecanemab

Placebo
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Prevention 

is possible

Follow these 

tips

Department of Psychiatry and Behavioral Sciences | Memory and Alzheimer’s Treatment Center 

 

TIPS FOR HEALTHY COGNITIVE LONGEVITY 
Constantine G. Lyketsos, M.D., M.H.S. 

 

BASIC RULES 

Track activity, sleep, steps, weight (e.g., FitBit). 

Understand and practice variety. 

Remember brain health = heart health. 

WHAT TO AVOID 

ü Avoid unnecessary medication use. Don’t take pills you don’t absolutely need. 

 

ü Be wary of what is being sold in alternative health care. Make sure you are getting what you 

pay for and understand potential risks. 

 

ü Don’t fully retire unless you must. If you do retire, keep as active as possible. 
 

GOOD THINGS TO DO 

ü Stay healthy: manage weight, blood pressure, blood sugar, and other health conditions. Stay 

engaged with a good primary care doctor. 

 

ü Sleep well—at least seven hours a night. Make sure you get enough rest. 

 

ü Limit the effects of stress on your body (e.g., meditation). 

 

ü Keep physically active: Emphasize variety, combine different forms of physical activity over 

time. Formal exercise is only one form of physical activity. Change your regimen at least once 

a year (e.g., NYC ballet workout). 

 

ü Keep mentally active. Learn new things: a language (e.g., Mandarin) or a musical instrument 

(e.g., piano). Take a course in a field outside your past experience and your comfort zone (e.g., 

bonsai garden). Try an online brain-training program. 

 

ü Keep socially active. Stay engaged with family, religious activities, social organizations, etc. 

 

ü Combine physical, mental and social activities. Examples are group sports, ballroom 

dancing, and group travel with a lot of walking. 

 

ü Follow a Mediterranean diet. Eat lots of fruits, vegetables, fish, and olive oil. 

 

ü Consume antioxidants. Examples are blueberries, red wine, or dark chocolate.  

 

THE BOTTOM LINE 

1. There is no single answer—you need to do lots of things at the same time. 

2. It does not come in the form of the pill.  

3. There are limits to what you can do—ultimately genetics play the major role. 



Genetic
Polygenic risk: overall

Polygenic risk: system

Stem Cells
Neuronal function

Effect of treatments

Imaging
Structure

Function

Clinical
Cognition

Behavior

Physiology
Inflammation

Brain perfusion

Exosomes

Subgroup 1

Subgroup 2

Subgroup 3

Subgroup 4

The future: precision medicine



Deep phenotypingMedical records >700.000 Clinical MRI
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Automated analysis of brain MRI

Volume of 190 brain 

areas
Size and distribution of 

white matter change

Brain Stress Test

Blood flow before and 

after CO2 inhalation



Serotonergic  neuronsCortical neurons Astrocytes Brain organoids Microglia

Precision Drug Therapy 

Stem 

cells 

(iPSC)

SSRIs

Individualized discovery platform for biomarkers 

and meds based on induced pluripotent stem cells
Machairaki Lab
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Thank you! 
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