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Questions to Consider 

 
 
 
 

Scientific American Sept 9, 2015 

What makes you, you? 
 

If all your memories were to fade away would your  
self-identity dissolve with them? 

 

If your memories faded away would your family and friends perceive you  
 the same as before? 
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Presentation overview 

• Alzheimer’s Disease Epidemiology  
 

• Diagnosing Alzheimer’s Disease 
 

• Continuum of Alzheimer’s Disease – from pre-clinical to MCI to 
dementia 
 

• Biomarkers and Amyloid Imaging 
 

• The Amyloid Hypothesis  
 

• Current Therapies:  
• Symptomatic vs Disease-Modifying Treatment 
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Alzheimer’s disease   

• Alzheimer’s disease is the most common 
cause of dementia-  

• 75% of all cases of dementia 
(vascular/DLB/NPD/FTD/NPH) 

• There are over 5 million people living with 
Alzheimer’s Disease in the US and this figure is 
expected to triple by 2050. 

• It is the 6th leading cause of death  
• The only disease in the top 10 most common 

diseases without a means to prevent, cure. 
4 
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What is Alzheimer’s Disease 

• Alzheimer’s is one type of dementia that 
cause progressive problems with memory, 
thinking and behavior.  
 

• Symptoms usually develop slowly and  
worsen over time, eventually becoming 
severe enough to interfere with simple daily 
tasks. 
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Alzheimer’s Disease – Signs & Symptoms 

• Memory loss that disrupts daily life (HC) 
• Challenges in planning or solving problems (FL) 
• Difficulty completing familiar tasks (FL) 
• Confusion with time or place (FL) 
• Trouble understanding visual images and spatial 

relationships (PL) 
• Problems with language –either speaking or 

writing (Dominant PT) 
• Decreased or poor judgement (FL) 
• Misplacing things (FL) 
• Withdrawal from work or social activities (FL) 
• Changes in mood and personality (FL) 
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Risk Factors for Alzheimer’s Disease 

• Age –  
• After age 65, the risk of AD doubles every 5 years.   
• At age 85, the risk of AD is nearly 50%. 

 
• Genetics –2 types of genes that influence whether one develops AD: 

 
• Recessive genes – increase chance of AD, but don’t guarantee it will happen.  

ApoE4 increases risk of developing LATE-onset Alzheimer’s.  
• Dominant genes – directly cause AD, guaranteeing that anyone who inherits 

gene will develop AD.  These gene mutations are rare (5% of all AD) and cause 
EARLY- onset or “Familial Alzheimer’s”. (APP/presenilin-1; presenilin-2) 
 

• Cardiovascular – The same changes that cause heart disease play a role in AD, 
causing faster decline or more severe impairment.   
 

• HTN/Obesity/Hypercholesterolemia/Diabetes 
• Smoking 
• Sedentary Life Style 
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Diagnosing AD – Clinical Symptoms 

• Currently, there is no ONE test to determine if 
someone has AD.  
 

• The diagnosis is made on a clinical basis putting 
together information from various sources:  

• Medical history and family history 
• Physical exam – usually non-contributory 
• MRI scan – may show non-specific findings 
• Lab tests to rule-out reversible causes of abnormal 

cognition (renal /hepatic/endocrine etc) 
• Neuropsychological evaluation 
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Diagnosing AD - Team Approach 

• Primary Care Provider - sees patient for complaint of memory impairment 
or sees patient for wellness visit and observes memory or thinking 
problems 

• Thorough history, physical and neurological exam 
• May perform MMSE, MoCA or other office based mental status exam 
• May refer for neurological consult or neuropsychological evaluation 

 
• Neurologist – evaluates patient to see if dementia is the cause of 

memory impairment 
• History, physical and neurological exam 
• Initiates work-up that may include labs and brain imaging and lab tests 

 
• Neuropsychologist – performs a full battery of neuropsychological testing 

that identifies cognitive deficits and changes in mood that: 
• Distinguish normal age-related cognitive decline from dementia or depression 
• Detect subtle cognitive problems not seen in office based mental exams 
• Differentiate various types of dementia 
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Diagnosing AD – Use of Biomarkers  

• A biomarker is a measurable indicator of the 
presence or the severity of a disease. 

• We know there are measureable biological changes 
in the brain that occur many years before symptoms 
can even be detected.  

• Biomarkers able to detect AD in the earliest stages 
have made great progress, but are not widely 
available (though some are done in clinical trials), 
these include: 

• Brain Imaging – PET scans 
• Lumbar puncture - measures abnormal proteins associated with AD 

in the cerebral spinal fluid (CSF) 
• Blood Tests – there are no blood tests currently available, but these 

are being developed 
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Amyloid PET Scans:  
Advanced Brain Imaging to Support Diagnosis 

Amyloid PET Scan – nuclear imaging that 
measures abnormal plaques that cause AD 
 

Insurance companies 
typically do not pay for 
Amyloid PET scans to 
diagnose Alzheimer’s.  

Clinical trials may 
provide these scans to 
determine if a patient 
qualifies for the study.  
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Early Detection of Alzheimer’s disease 

A timely and accurate diagnosis of Alzheimer’s 
may provide patients and caregivers with the 
ability to: 
• Initiate therapy as soon as possible 
• Evaluate the opportunity to participate in 

disease registries and clinical trials 
• Plan for long-term care, make living 

arrangements, and take care of financial and 
legal matters 

• Implement lifestyle modifications 
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Alzheimer’s Disease: A Continuum 
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Mild Cognitive Impairment (MCI) 
due to Alzheimer’s Disease 

• Slight, but measurable, decline in cognitive abilities, 
including memory and thinking, that is noticeable to 
the patient and family but does not affect everyday 
activities  

• Long term studies suggest that 15 to 20 percent of 
those aged 65 and older may have MCI. 

• Usually 50% of MCI patients progress to AD over 5 
years.   

• Also called Mild Neurocognitive Disorder or  
Prodromal Alzheimer’s, meaning MCI is the “pre-
dementia” stage of the disease. 
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Pathophysiology of  
Alzheimer’s Disease  
Three Levels of Pathology: 
 
1. The lobes of the brain involved. 
 
 
2. Neurotransmitter Systems Involved. 
 
 
3. Microscopic pathology 
adversely affecting  neurotransmitter  function.  
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Stages of Alzheimer’s Disease 
• Mild – problems with routing tasks; confusion and memory loss; some changes 

in personality 
• Moderate – needs help with basic ADLs (dressing, feeding, bathing); difficulty 

recognizing family members, chronic loss of recent memory; anxiety, 
suspicion, pacing, insomnia, wandering 

• Severe – total dependence on caregiver (toileting, feeding); loss of speech, 
unable to recognize family members; agitation 
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Amyloid Hypothesis   

The fundamental function of 
neurons is to communicate  
with other neurons. 
 
A decades-old theory that  
Alzheimer’s Disease is caused  
by an accumulation of 
amyloid deposits that stick  
together to form “plaques”. 
 
These amyloid deposits are toxic to nerve cells and set off a 
cascade of events that lead to nerve cell death and brain tissue 
loss. 
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Amyloid Hypothesis  

APP associated with synapse 
maintence and neural plasticity 

The v 

Amyloid Precursor Protein function:  
A transmembrane protein found in neurons that promotes  
synaptic formation , stability and synaptic transmission  
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Amyloid Hypothesis  

APP associated with synapse 
maintence and neural plasticity 
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Plaques and Tangles 
• Plaques are 

abnormal cluster of 
sticky proteins, 
called beta-
amyloid, that build 
up around nerve 
cells. 

• Tangles form inside 
dying cells and are 
twisted fibers of a 
protein called tau 
(microtubules). 
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Current Therapies: Symptomatic 
Treatment 

• Current therapies focus on replacing certain 
neurotransmitters that are declining in the 
brain of patients with AD.  

• These medications do not reverse or stop 
Alzheimer’s from progressing. 

• The currently approved medications do not 
usually result in symptom improvement, 
however they may modestly slow the decline 
in memory, learning and reasoning over the 
short term.   
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Approved Medications for the Treatment of 
Alzheimer’s Disease: There are currently only 5 

• Cholinesterase Inhibitors – approved to treat mild to moderate 
Alzheimer’s disease 

• Donepezil (Aricept and generics) 
• Rivastigmine (Exelon, Exelon Patch and generics) 
• Galantamine (Razadyne and generics) 

 
• Glutamate Antagonist (NMDA-receptor)-approved to treat 

moderate to severe Alzheimer Disease 
• Memantine (Namenda and Generics)  

 
• Combination (Achr-I/NMDA receptor antagonist) 

• Namzaric – combo medication; approved to treat moderate to 
severe dementia of the Alzheimer’s type in patients stabilized on 
donepezil and memantine 
 

• Continue with Alz medication 
 
 
 



BA-US-0122(1) 

Approved Medications for the Treatment of 
Alzheimer’s Disease: There are currently only 5 

• Cholinesterase Inhibitors – approved to treat mild to 
moderate Alzheimer’s disease 

• Donepezil (Aricept and generics) 
• Rivastigmine (Exelon, Exelon Patch and generics) 
• Galantamine (Razadyne and generics) 

 
• Glutamate Antagonist (NMDA-receptor)-approved 

to treat moderate to severe Alzheimer Disease 
• Memantine (Namenda and Generics)  

 
• Combination (Achr-I/NMDA receptor antagonist) 

• Namzaric – combo medication; approved to treat 
moderate to severe dementia of the Alzheimer’s type in 
patients stabilized on donepezil and memantine 

 
 
 



BA-US-0122(1) 

Approved Medications for the Treatment of 
Alzheimer’s Disease:  

• Cholinesterase Inhibitors – approved to treat mild to 
moderate Alzheimer’s disease 

• Donepezil (Aricept and generics) 
• Rivastigmine (Exelon, Exelon Patch and generics) 
• Galantamine (Razadyne and generics) 

 
• Glutamate Antagonist (NMDA-receptor)-approved 

to treat moderate to severe Alzheimer Disease 
• Memantine (Namenda and Generics)  

 
• Combination (Achr-I/NMDA receptor antagonist) 

• Namzaric – combo medication; approved to treat 
moderate to severe dementia of the Alzheimer’s type in 
patients stabilized on donepezil and memantine 

 
 
 



BA-US-0122(1) 

Disease Modifying Therapies  

• DMTs are treatments whose aim is to affect 
the underlying disease process. 

• These treatments could slow the progression 
of the disease or delay its onset.  

• There are no DMTs currently approved by the 
FDA. 

• If a drug is found that can delay the onset of 
Alzheimer’s by just 5 years, the incidence of 
AD will decrease by 50%. 
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Disease Modifying Therapies:  
The Focus of Future Research 

Numerous disease 
modifying therapies 
have failed in 
clinical trials 
However, several 
are currently in 
development.  
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Alzheimer’s Disease Studies at the 
Center for Neurosciences 

• 2010  Expedition 2 Study - Eli Lilly solanezumab trial for 
   Mild to Moderate Alzheimer’s disease 

• 2013  Expedition 3 Study - Eli Lilly solanezumab trial for 
   Mild Alzheimer’s disease 

• 2015  ENGAGE Study – Biogen adcanumab for Early  
   Alzheimer’s disease 

• 2016  DAYBREAK Study – Eli Lilly LY3314814 for Mild   
   Alzheimer’s disease 

• 2016  Expedition PRO Study – Eli Lilly solanezumab trial 
   for Prodromal Alzheimer’s disease 

• 2018  GRADUATE Study – Roche Genentech    
   gantenerumab trial for Prodromal to Mild   
   Alzheimer’s disease 

• 2019  PERISCOPE Study – Eli Lilly LY3303560 for Early  
   Symptomatic Alzheimer’s disease 
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Conclusions 

• Diagnosing Alzheimer’s disease, especially in the early 
stages, can be difficult.  
 

• Current treatments for Alzheimer’s treat symptoms only 
and are indicated for patients with Alzheimer’s dementia, 
not the earlier stages of the disease. 
 

• Current treatments do not modify the underlying cause of 
Alzheimer’s, but many DMTs are under development. 
 

• Should disease-modifying treatments become available 
in the future, a timely and accurate diagnosis of 
Alzheimer’s disease will be vital for initiation of treatment. 
New biomarkers will be crucial for this to happen. 
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Thank You 
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