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A chronic progressive, uniformly fatal disease 

Effects 1 in 3 persons at age 80; 
a most feared disease 

Leading cause of disability, 
5th leading cause of death in elderly 
Most costly disease (>$200B/year), 
more than heart disease and cancer 

No drugs to effectively treat 

Facts About Alzheimer's Disease 



~30-50% Loss of  
Some Cognitive Functions 

What is “Normal” Cognitive Aging? 

~0.4% Loss of  
Brain Volume Per Year 

Chronological Age
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If Cognitive Aging Affects Us All, 
When Is It Dementia? 

“I remember the face,  
but I’ve forgotten your name” 

Agnosia 



Why is Alzheimer's Fatal? 
Apraxia and the Need for Long Term Care 



Dying Neurons 
(“Tangles”) 

“Senile Plaques” 

So What is Alzheimer’s Disease? 
The Most Common Cause of Dementia 





Preventing Alzheimer's Disease:  
Managing Lifelong Risk May Delay the Onset of Dementia 

Physical Exercise 

Psychological factors 
• education, social engagement
• distress and depression

Dietary factors 
• Mediterranean diet
• omega-3 fatty acids/DHA
• vitamin deficiency

• folate, B1, B12 , D

Substance Abuse 
• alcohol, drugs, smoking

Head trauma 

Major Surgery 

Environmental Factors 
• pesticides, lead

Medical Risk Factors 
• hypertension, diabetes,
• heart disease, others

Genetics and Gender 



Mediterranean Diet and Cognitive Decline: Olive 
Oil, Fatty Fish, Nuts, Vegetables and Fruits 

Neurology® 2014;83:1410–1416

Most compliance to diet 

Cognitive Function 



Vitamin D and the Risk of Alzheimer's 

Neurology® 2014;83:1–9

Risk of  
Cognitive Decline 



Physical Exercise & the Prevention of Alzheimer's: 
Multiple Levels of Evidence

• Epidemiologic data: Lack of exercise is a risk
factor for Alzheimers disease

• Animal and human clinical trial data: Exercise
improves cognitive function and slows brain
atrophy in animals and in the elderly

• Understanding mechanism of action: Exercise
acts by several mechanisms, including
production of neuroprotective factors

• Translating the data into new drugs



Making Better, More Informed 
Decisions for Prevention  
www.CognitiveVitality.org  



PET Amyloid Imaging (Amyvid™) has  
Enabled Prevention Clinical Trials with Drugs for Alzheimer's 

Mild Cognitive Impairment
    Patient Improved  Progressed to Dementia

• Disease starts ~20 years before symptoms begin

• Large anti-amyloid prevention clinical trials in normal
elderly with positive amyloid PET scans are underway



Predicting Risk for Cognitive Decline  
After Major Surgery in “Normal Elderly” 

PET Amyloid negative 

PET Amyloid positive 

Executive Function Working Memory 

From Brzezinski, et al UCSF 



The Neurobiology of Gender:  
Men and Women Are Really Different! 

via connection-based analysis (Fig. 2A), which showed the left
cerebellum to be connected significantly to the lobes contralaterally
in males, as well as through the participation coefficient of the
cerebellum, which was significantly higher in males.
Taken together, these results reveal fundamental sex differ-

ences in the structural architecture of the human brain. Male
brains during development are structured to facilitate within-
lobe and within-hemisphere connectivity, with networks that are
transitive, modular, and discrete, whereas female brains have
greater interhemispheric connectivity and greater cross-hemi-
spheric participation. Within-hemispheric cortical processing
along the posterior-anterior dimension involves the linking of
perception to action, and motor action is mediated ipsilaterally
by the cerebellum. Greater within-hemispheric supratentorial
connectivity combined with greater cross-hemispheric cerebellar
connectivity would confer an efficient system for coordinated

action in males. Greater interhemispheric connectivity in females
would facilitate integration of the analytical and sequential
reasoning modes of the left hemisphere with the spatial, intuitive
processing of information of the right hemisphere. A behavioral
study on the entire sample, of which this imaging study is a sub-
set, demonstrated pronounced sex differences, with the females
outperforming males on attention, word and face memory, and
social cognition tests and males performing better on spatial
processing and motor and sensorimotor speed (2). These dif-
ferences were mainly observed in midadolescent age (12–14 y),
where males performed significantly faster on motor tasks and
more accurately on spatial memory tasks. Other behavioral
studies have found similar sex differences (41, 42). These be-
havioral studies are carried out at a denser age sampling, which
is not possible for the imaging studies because the sample size in
the subgroups will be too small to identify meaningful differences.
In addition to the consistency with the behavioral tasks, our

findings on anatomical connectivity obtained with diffusion im-
aging are consistent with previous data from T1 structural im-
aging, showing a higher proportion of cortical WM in males (5),
except for the CC (43). They are also consistent with activation
studies using functional MRI, which have reported greater in-
terhemispheric activation in females on a language task, in which
they excelled (44), and greater focal intrahemispheric activation
in males on a spatial task, in which they excelled (45). With re-
spect to development, DTI studies (23, 24) have shown higher
FA and lower MD in the CC in females during midadolescence,
confirming a similar trend in our data. Although FA and MD
provide measures of WM integrity, connectomic studies like ours
are required to complete the picture of connection-wise systems.
Thus, the current study presents unique insights into sex dif-

ferences using structural connectivity and measures defined on
the connectome. Results are lent credence by supporting be-
havioral and functional studies. Our findings support the notion
that the behavioral complementarity between the sexes has de-
velopmental neural substrates that could contribute toward im-
proved understanding of this complementarity.

Materials and Methods
Dataset. Institutional Review Board approval was obtained from the Uni-
versity of Pennsylvania and the Children’s Hospital of Philadelphia. The study
includes 949 subjects (Table 1). For each subject, DTI [repetition time (TR)/
echo time (TE) = 8,100/82 ms, resolution = 1.9 × 1.9 × 2 mm, 64 diffusion

Fig. 2. Connection-wise analysis. (A) Brain networks show increased
connectivity in males (Upper) and females (Lower). Analysis on the child
(B), adolescent (C ), and young adult (D) groups is shown. Intrahemispheric
connections are shown in blue, and interhemispheric connections are
shown in orange. The depicted edges are those that survived permutation
testing at P = 0.05. Node color representations are as follows: light blue,
frontal; cyan, temporal; green, parietal; red, occipital; white, subcortical.
GM, gray matter.

Table 2. LCW differences between genders

Connection T statistic P value

LF-LF 5.06 <0.000001
LF-LT 5.06 <0.000001
LF-LP 7.29 <0.000001
LT-LT 7.15 <0.000001
LT-LP 5.07 <0.000001
LT-LO 5.95 0.000001
LP-LP 6.78 <0.000001
LP-LO 4.03 0.000061
LO-LO 4.89 <0.000001
LF-RF −4.74 0.0000024
RF-RF 5.63 <0.000001
RF-RT 5.02 <0.000001
RF-RP 7.39 <0.000001
RT-RT 5.65 <0.000001
RT-RP 4.77 0.000002
RT-RO 5.26 <0.000001
RP-RP 5.83 <0.000001
RP-RO 3.22 0.00013
RO-RO 3.78 0.00017

A positive T statistic indicates that the male group had higher value than
the female group, and vice versa. F, frontal; L, left; O, occipital; P, parietal;
R, right; T, temporal.

4 of 6 | www.pnas.org/cgi/doi/10.1073/pnas.1316909110 Ingalhalikar et al.

Men 

Women 



Why Alzheimer’s Disease 
is a Women’s Issue  

• More women get Alzheimer’s than men

• Most caregivers are women

• Many women caregivers end up in poverty

• Most people in nursing homes (up to 90%) are
women with Alzheimer’s disease
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Female Gender and the Risk for Alzheimer's: 
Implications for Drug Treatment  

JAMA Neurology 2002 

JAMA 2004 



Neurology® 2014;82:222–229 

Age at surgical menopause influences cognitive decline and 
Alzheimer pathology in older women

Female Gender and the Risk for Alzheimer's: 
Implications for Drug Treatment  



• Recent studies indicate the incidence of dementia is declining,
primarily due to healthier lifestyles

– An American 60 years old today has a 44% lower chance of 
developing Alzheimer's than 30 years ago

– Average age of onset went from 80 to 85

• Recent intervention studies are showing comprehensive lifestyle
interventions can delay the onset of dementia

 Some Good News: 
Prevention of Alzheimer's is Possible 



Aging is the Leading Risk Factor for Alzheimer's:

Implications for Developing New Drugs 



Some Causes of Aging:  
“Wear and Tear” And “Living on Earth” 



Epigenetics: Linking lifelong risk factors 
to genetic changes that cause disease 



Epigenetics: Linking lifelong risk factors 
to genes that cause disease 

• Lifelong risk factors cause cellular stress, resulting in the
chemical modification of genes and their expression

• Epigenetics plays a role in cancer;  some chemotherapy
drugs treat epigenetic changes



With aging, epigenetic changes in genes 
may cause neurodegeneration  

NATURE | VOL 483 | 8 MARCH 2012

Drugs	  are	  in	  development	  to	  	  
treat	  Alzheimer's	  based	  on	  epigenetics	  



“Applying Insights of Epigenetics to Neurological Disorders” 

ADDF-Funded Companies Developing 
Epigenetic Therapies for Alzheimer's 



Our Diverse Drug Portfolio 



• Today, early diagnosis of Alzheimer's disease is possible

• Today, delaying the onset of Alzheimer's disease is possible

• Today, disease modifying drugs to prevent and treat 
Alzheimer's disease are being tested in human clinical 
trials

Today, Conquering Alzheimer's is an Achievable Goal 



Our Mission:  
Accelerate The Discovery of New Drugs For Alzheimer’s Disease 

www.AlzDiscovery.org 

ADDF FUNDING 

www.CognitiveVitality.org 




