
Understanding 
the treatment of 
Alzheimer's Disease
Jonathan Drake, MD

Rhode Island Hospital 

Associate Director, Alzheimer’s Disease 
and Memory Disorders Center

April 25, 2024



UNDERSTANDING THE TREATMENT OF ALZHEIMER’S DISEASE

LEARNING OBJECTIVES

 ATTAIN A BASIC FOUNDATION OF PATHOLOGIC BRAIN CHANGES IN 
ALZHEIMER'S DISEASE

 UNDERSTAND HOW SYMPTOMATIC THERAPIES TARGET CERTAIN 
ASPECTS OF ALZHEIMER'S DISEASE RELATED BRAIN CHANGES

 FROM THIS PERSPECTIVE, FURTHER UNDERSTAND OF THE 
RATIONALE BEHIND NEWLY FDA APPROVED DISEASE MODIFYING 
THERAPIES FOR ALZHEIMER'S DISEASE
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ALZHEIMER’S BASICS:  WHAT IS DEMENTIA?

DEMENTIA: A DESCRIPTIVE TERM

 GENERAL TERM referring to cognitive impairment that leads to 

LOSS OF ABILITY TO FUNCTION INDPENDENTLY IN EVERYDAY LIFE

 Many Causes:

 Neurodegenerative disorders (i.e., Alzheimer’s disease)

 Cerebrovascular/microvascular disease

 Medical conditions (B12 deficiency, hypothyroidism, etc.)

 Brain injury

 Many others…

 Contrast with MILD COGNITIVE IMPAIRMENT, where someone has cognitive 
impairment that beyond expected age-related forgetfulness, but for the most part 
ABLE TO FUNCTION INDEPENDENTLY

Normal aging Mild cognitive impairment Dementia



ALZHEIMER’S BASICS:  WHAT IS DEMENTIA?

DEMENTIA: IS CAUSED BY A NUMBER OF DISEASES
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AD… is A PROGRESSIVE NEURODEGENERATIVE DISORDER

Source: Budson A, 2015

ALZHEIMER’S BASICS:  BRIEF COURSE ON NEUROBIOLOGY



AD… begins with BUILD-UP OF TOXIC PROTEINS IN THE BRAIN

ALZHEIMER’S BASICS:  BRIEF COURSE ON NEUROBIOLOGY



AD… characterized by build-up of AMYLOID AND TAU PROTEINS

ALZHEIMER’S BASICS:  BRIEF COURSE ON NEUROBIOLOGY

 1906  Alois Alzheimer:  Reported 
“A peculiar severe disease 
process of the cerebral cortex” 
at the 37th Meeting of South-
West German Psychiatrists

 1906 + 1911 Alzheimer and Emil 
Kraepelin:  Published reports 
demonstrating novel 
pathological findings attributed 
to this disease

 “Alzheimer’s disease” (coined by 
Kraepelin in 1911) at that point 
referred to rare form of 
dementia affecting middle-aged

 “Senile dementia” (SD) referred 
to more common form of 
dementia affecting 65+ year-
olds

Auguste Deter



AD… is SPREAD OF PATHOLOGY

Source: Budson A, 2015; Braak H, 1991

AD BASICS:  BRIEF COURSE ON NEUROBIOLOGY



AD… is SPREAD OF PATHOLOGY

Source: van der Kant et al 2019

ALZHEIMER’S BASICS:  BRIEF COURSE ON NEUROBIOLOGY



AD… causes PROGRESSIVE DECLINE IN FUNCTION

Source: Drew L, 2018

ALZHEIMER’S BASICS:  BRIEF COURSE ON NEUROBIOLOGY



AD… causes PROGRESSIVE MEMORY LOSS (and more)

ALZHEIMER’S BASICS:  BRIEF COURSE ON NEUROBIOLOGY



AD… causes PROGRESSIVE DECLINE IN FUNCTION

Source: Porsteinsson et al 2021

ALZHEIMER’S BASICS:  BRIEF COURSE ON NEUROBIOLOGY
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FIXING FAULTY BRAIN WIRING:  SYNAPSES AND NEUROTRANSMITTERS

SYMPTOMATIC TREATMENTS FOR ALZHEIMER’S DISEASE

 There are about 100 *BILLION* 
neurons in the brain

 Each neuron has about 7000 
SYNAPSES (chemical 
connections with other 
neurons)

 NEUROTRANSMITTERS are the 
chemical messengers that allow 
neurons to communicate 
between synapses



FIXING FAULTY BRAIN WIRING:  SYNAPSES AND NEUROTRANSMITTERS

Source: Yanagisawa K, 2011

SYMPTOMATIC TREATMENTS FOR ALZHEIMER’S DISEASE



FIXING FAULTY BRAIN WIRING:  SYNAPSES AND NEUROTRANSMITTERS

Source: Huber et all 2022

SYMPTOMATIC TREATMENTS FOR ALZHEIMER’S DISEASE
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FIXING FAULTY BRAIN WIRING:  TOO LITTLE ACETYLCHOLINE

SYMPTOMATIC TREATMENTS FOR ALZHEIMER’S DISEASE

Source: Huber et all 2022



FIXING FAULTY BRAIN WIRING: TOO LITTLE DOPAMINE IN PARKINSON’S DISEASE

SYMPTOMATIC TREATMENTS FOR ALZHEIMER’S DISEASE

Source: Huber et all 2022



UNDERSTANDING THE TREATMENT OF ALZHEIMER’S DISEASE

OVERVIEW

 1) Alzheimer's 101

 Is it Alzheimer's or dementia? 

 Alzheimer's neurobiology basics

 2)  Symptomatic therapies Alzheimer's 

 Synapses and neurotransmitters

 Not enough neurotransmitter: The case for Aricept

 Too much neurotransmitter: The case for Namenda

 Other neurotransmitters: Treating mood and thought disorders

 3) The new era of disease modifying therapies



FIXING FAULTY BRAIN WIRING:  TOO MUCH GLUTAMATE

SYMPTOMATIC TREATMENTS FOR ALZHEIMER’S DISEASE

Source: Huber et all 2022



Screen all elderly patients
with a memory complaint*

Ongoing 
monitoring

and evaluation

Reevaluate within 2 
months and monitor 

every 6 months

**Counsel patients and 
caregivers about realistic 
treatment expectations**

Consider potentially 
reversible causes if
patient currently on 

antidementia therapy 
is showing signs of 

rapid decline

Provide geriatric care
management and 

counseling and  refer 
patients and caregivers to 

AD  support groups

 Evaluate cognition, 
function, and behavior

 Treat at time of diagnosis

SevereModerate

Discontinue 
therapy

patient has lost all 
cognitive and 

functional abilities

Mild

Memantine
+ approved ChEI

as needed

Combination
ChEI + memantine

ChEI

Add memantine to 
ChEI when patients 

progress to 
moderate AD

RECOMMENDATIONS FOR BEST PRACTICES FOR TREATING DEMENTIA

SYMPTOMATIC TREATMENTS FOR ALZHEIMER’S DISEASE

Adapted from: Fillit HM, et al. Am J Geriatr Pharmacother. 2006;4 (suppl A):S9-S24.

*ChEI: Cholinesterase 
inhibitors (Donepezil, 
Galantamine, Rivastigmine)
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FIXING FAULTY BRAIN WIRING: MOOD AND BEHAVIOR

SYMPTOMATIC TREATMENTS FOR ALZHEIMER’S DISEASE

Source: Budson A, 2015; Chiu P, 2016



FIXING FAULTY BRAIN WIRING: MOOD AND BEHAVIOR

SYMPTOMATIC TREATMENTS FOR ALZHEIMER’S DISEASE

Source: Huber et all 2022
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CHANGING THE COURSE OF DISEASE: LOWERING AMYLOID (AND TAU)

DISEASE MODIFYING THERAPIES FOR ALZHEIMER’S DISEASE

Source: Memory Loss, Alzheimer's Disease, and Dementia A Practical Guide for Clinicians Source: van der Kant et al 2019



CHANGING THE COURSE OF DISEASE: LOWERING AMYLOID (AND TAU)

Source: https://www.scientificamerican.com/article/treating-alzheimer-rsquo-s-before-it-takes-hold/

DISEASE MODIFYING THERAPIES FOR ALZHEIMER’S DISEASE

Source: Drew L, 2018
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Source: https://www.scientificamerican.com/article/treating-alzheimer-rsquo-s-before-it-takes-hold/
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Source: Drew L, 2018



CHANGING THE COURSE OF DISEASE: LOWERING AMYLOID (AND TAU)

DISEASE MODIFYING THERAPIES FOR ALZHEIMER’S DISEASE

https://www.alzheimersresearchuk.org/news/answering-your-questions-about-aducanumab/



CHANGING THE COURSE OF DISEASE: LOWERING AMYLOID (AND TAU)

DISEASE MODIFYING THERAPIES FOR ALZHEIMER’S DISEASE

Source: Sevigny et al 2016



CHANGING THE COURSE OF DISEASE: LOWERING AMYLOID (AND TAU)

DISEASE MODIFYING THERAPIES FOR ALZHEIMER’S DISEASE

Source: van Dyck, 2022

Preservation of cognition and functioning Lowering amyloid



CHANGING THE COURSE OF DISEASE: LOWERING AMYLOID *AND TAU!*

DISEASE MODIFYING THERAPIES FOR ALZHEIMER’S DISEASE

Source: van Dyck, 2022

…leads to LOWERING OF TAULowering amyloid…



PREVENTING AD: LOWERING AMYLOID BEFORE MEMORY LOSS BEGINS 

DISEASE MODIFYING THERAPIES FOR ALZHEIMER’S DISEASE



PREVENTING AD: LOWERING AMYLOID BEFORE MEMORY LOSS BEGINS 

Source: https://www.scientificamerican.com/article/treating-alzheimer-rsquo-s-before-it-takes-hold/

DISEASE MODIFYING THERAPIES FOR ALZHEIMER’S DISEASE

Source: Drew L, 2018



PREVENTING AD: LOWERING AMYLOID BEFORE MEMORY LOSS BEGINS 

Source: https://www.scientificamerican.com/article/treating-alzheimer-rsquo-s-before-it-takes-hold/

DISEASE MODIFYING THERAPIES FOR ALZHEIMER’S DISEASE

Source: Drew L, 2018



CHANGING THE COURSE OF DISEASE: THE RESEARCH PIPELINE

DISEASE MODIFYING THERAPIES FOR ALZHEIMER’S DISEASE

Source: www.nia.nih.gov/research/ongoing-AD-trials



CHANGING THE COURSE OF DISEASE: BENDING THE CURVE OF LIFELONG RISK

DISEASE MODIFYING THERAPIES FOR ALZHEIMER’S DISEASE

Source: Livingston G, 2017
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THANK YOU!
Contact: 

1-844-563-6679 (1-844-5-MEMORY) 
memory@lifespan.org
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