
Healthy Brain Aging and Recent Advances in 

the Treatment of Alzheimer’s Disease

Armen Moughamian, MD PhD

Medical Director

Ray Dolby Brain Health Center

July 11, 2021



2

What is Cognition – more than just memory

• Cognitive Domains:

- Memory: learning, short & long-term recall

- Executive: Attention, concentration, multi-tasking, 

focus

- Visuospatial: navigation, use of tools, recognition of 

people/faces

- Language: word-finding, fluency, comprehension

- Behavior: depression, anxiety, odd behaviors, 

changes in personality

- Motor/Sensory

• Different domains localize to different parts of the brain

• Different diseases of the brain impact different domains

Verywell / Brianna Gilmartin
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Stages of DementiaProdromal Phase

• Pathological 

change only

• Dependent 

for all ADLs

• Needs some 

assistance 

with ADLs

• Needs 

assistance 

with iADLs

• Subjective 

complaints

• Objective 

decline

• No functional 

impact

• Subjective 

complaints 

only

Subjective and objective cognitive decline resulting in 

functional impairment

Preclinical disease starts ~10-20 years before any symptoms

Not all patients progress, particularly in the prodromal phases

iADLs: instrumental activities of daily living (finances, medication, etc)

ADLs: activities of daily living (bathing, grooming, dressing, eating, etc)
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Dementia is not the same at Alzheimer’s
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Syndrome/Stage of Cognitive Impairment

Diagnoses Causing Cognitive Impairment

Alzheimer’s Disease

Vascular Cognitive Impairment

ParkinsonismFrontotemporal Dementia

Others

Example: A patient has a Mild Cognitive Impairment due to Alzheimer’s disease



Jack et al 2013 Tracking pathophysiological processes in Alzheimer's disease: an updated hypothetical model of dynamic biomarkers. Lancet Neurology

Jack et al 2010 Hypothetical model of dynamic biomarkers of the Alzheimer's pathological cascade. Lancet Neurology 5

• Alzheimer’s disease is a pathology. 

The accumulation of pathological 

proteins (amyloid-beta and tau) in 

different regions of the brain 

resulting in neuronal loss and 

cognitive impairment

• Certain regions of the brain are 

more vulnerable to the pathology 

resulting in earlier symptoms

- ie: hippocampus involved in short-term 

memory formation is impacted early in 

Alzheimer’s disease

What is Alzheimer’s Disease?
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Mixed neuropathology is common

Kapasi A et al. Impact of Multiple Pathologies on the Threshold for Clinically Overt Dementia. Acta Neuropathol. 2017 Aug; 134(2): 171–186.

Brenowitz DA et al. Mixed neuropathologies and estimated rates of clinical progression in a large autopsy sample. Alzheimer's & Dementia. 2017 13(6) 654-662

Religious Orders & Rush Memory Aging Project

Mixed neuropathology ~50-85% of cases at autopsy – particularly in older patients 

as they accumulate pathology over time

National Alzheimer’s Coordinating Center

Clinically

Probable AD



Primary Prevention Successes Secondary Prevention Successes
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• Vaccinations: flu, polio, smallpox

• Ban on lead pain: reduce plumbism

• Regular exercise: reduce cardiovascular 

disease

• Aspirin for stroke and heart attack

• Treatment of hypertension

• Mammography for breast cancer

• Colonoscopy for colon cancer

• Goals of Prevention and Why it is Important:

• Reduce burden of disease on society and patient

• Reduce cost

Prevention

• Primary Prevention: 

• Prevent disease before it occurs

• Secondary Prevention: 

• Early identification disease/ screening

• Reduce impact of disease that has 

occurred



Prevention in Dementia

• Can we delay the accumulation of neuropathologies? (1° prevention) 

• Can we increase resilience to neuropathologies in the brain? (2° prevention) 

Livingston G et al. Dementia prevention, intervention, and care: 2020 report of the Lancet Commission. The Lancet. 2020 396(10248): 413-446
8

1° prevention

2° prevention



Dementia is modifiable

Livingston G et al. Dementia prevention, intervention, and care: 2020 report of the Lancet Commission. The Lancet. 2020 396(10248): 413-446
9

Age-specific incidence of dementia has 

fallen particularly in high-income 

countries, presumably due to: 

• Improved education

• Nutrition

• Health care (vascular risk factor 

management)

• Life-style changes



Risk factor modification throughout life

Livingston G et al. Dementia prevention, intervention, and care: 2020 report of the Lancet Commission. The Lancet. 2020 396(10248): 413-446 10

• Prevention of cognitive impairment occurs 

throughout the life span, prior to any 

symptoms of cognitive change

• It is never too late to address risk factors for 

cognitive impairment and dementia

• Earlier is better

• Prevention is possible! ➔ up to 40% of 

dementia is modifiable



Early Life Education and reduced dementia risk

Satizabal CL et al Incidence of Dementia over Three Decades in the Framingham Heart Study. N Engl J Med 2016; 374:523-532 11

Incidence of dementia from 

Framingham Heart Study

→ lower relative risk in those 

that completed high school



Hearing loss and Cognition

Ray J et al. Association of Cognition and Age-Related Hearing Impairment in the English Longitudinal Study of Ageing.  JAMA Otolaryngol Head Neck Surg. 2018; 144(10):876-882
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• Hearing loss is associated with poorer cognition

• Hearing aid use shows improved cognitive performance

• Social isolation is a mediating factor for the link in untreated hearing 

loss.



• Depression is a risk factor for later cognitive decline.

• Debated Mechanism

• Depression creates a vulnerability in the brain for 

dementia

• Depression is the earliest manifestation of a 

degenerative disease/dementia

Prince MJA et al The World Alzheimer Report 2014. Dementia and risk reduction. An analysis of protective and modifiable factors. Alzheimer's Disease International

Singh-Manoux A et al Trajectories of Depressive Symptoms Before Diagnosis of Dementia: A 28-Year Follow-up Study. JAMA Psychiatry. 2017;74(7):712-718 13

Depression and dementia: a bidirectional relationship



Hypertension and Cognitive Impairment

McGrath ER et al. Blood pressure from mid‐ to late life and risk of incident dementia. Neurology. 2017; 89(24)

The SPRINT MIND Investigators for the SPRINT Research Group. Effect of Intensive vs Standard Blood Pressure Control on Probable Dementia: A Randomized Clinical Trial. JAMA. 2019;321(6):553-561. 

Lane CA et al. Associations between blood pressure across adulthood and late-life brain structure and pathology in the neuroscience substudy of the 1946 British birth cohort (Insight 46): an 

epidemiological study. Lancet Neurol. 2019; 18: 942-952 14

• Persistent midlife hypertension is associated with 

risk of late-life cognitive impairment (dementia & 

MCI)

• Midlife HTN associated with reduced brain volume 

and increased white matter hyperintensities

HTN: SBP >140 mm Hg; 

HR 1.6

Intensive: SBP <120 mmHg; 

Standard: SBP <140 mmHg



Cognitive-oriented treatments improved cognition

Gavelin HLA et al. Cognition-oriented treatments for older adults: a systematic overview of systematic reviews. Neuropsychol Rev. 2020; 30: 167-193

Livingston G et al. Dementia prevention, intervention, and care: 2020 report of the Lancet Commission. The Lancet. 2020 396(10248): 413-446 15

Lots of poor-quality/small studies, however 

all studies trend toward improvement, 

variety of conditions

• Cognitively normal

• Mild cognitive impairment

• Dementia

• Parkinson’s disease

STAY COGNITIVELY ACTIVE!!

No specific cognitive program or 

intervention is recommended 

→ do something you enjoy!!



Diet, dietary supplements and Cognition

• Mediterranean or Nordic diet:

- High intake of vegetables, fruits, 

legumes, whole grains. 

- Lower intake of saturated lipids and 

meats

• No evidence that vitamins, oils, or 

dietary supplements preserve 

cognitive function or prevent dementia

• WHO guidelines: Mediterranean diet, 

no supplements/vitamins

Valls-Pedret et al. Mediterranean Diet and Age-Related Cognitive Decline: A Randomized Clinical Trial. JAMA Intern Med. 2015;175(7):1094-1103.

Risk reduction of cognitive decline and dementia: WHO guidelines. World Health Organization, 2019

Rutjes AW et al. Vitamin and mineral supplementation for maintaining cognitive function in cognitively healthy people in mid and late life. Cochrane Database Syst Rev. 2018 16



MIND Diet: Mediterranean-DASH Intervention for 

Neurodegenerative Delay diet

Morris MC, et al. MIND diet slows cognitive decline with aging. Alzheimer's & Dementia. 2015;11:1015.

Morris MC, et al. MIND diet associated with reduced incidence of Alzheimer's disease. Alzheimer's & Dementia. 2015;11:1007. 17



MIND Diet: Mediterranean-DASH Intervention for 

Neurodegenerative Delay diet

Morris MC, et al. MIND diet slows cognitive decline with aging. Alzheimer's & Dementia. 2015;11:1015.

Morris MC, et al. MIND diet associated with reduced incidence of Alzheimer's disease. Alzheimer's & Dementia. 2015;11:1007. 18



Additive effects of cardiovascular risk factors on development of dementia

Dhana K et al. Healthy lifestyle and the risk of Alzheimer dementia: Findings from 2 longitudinal studies. Neurology. 2020 95(4).
19

Healthy life-style/cardiovascular risk and Cognition

“standard” drink 

~14 g



Ngandu T et al. A 2 year multidomain intervention of diet, exercise, cognitive training, and vascular risk monitoring versus control to prevent cognitive decline in at-risk elderly people (FINGER): a 

randomised controlled trial. Lancet 2015; 385: 2255–63 20

• FINGER Trial: double-blind randomized, 

1260 60-77-year-old with normal 

cognition

• 1:1 ratio to a 2-year multidomain 

intervention (diet, exercise, cognitive 

training, vascular risk monitoring), or a 

control group (general health advice).

• Interventions can improve/maintain 

cognitive function

• Larger, multi-site and multi-national 

interventional trials are on-going (World-

wide FINGERS, US-POINTER)

Multi-domain interventional trials



Strategies for Dementia Risk Reduction

Livingston G et al. Dementia prevention, intervention, and care: 2020 report of the Lancet Commission. The Lancet. 2020 396(10248): 413-446 21



Strategies for Dementia Risk Reduction

Livingston G et al. Dementia prevention, intervention, and care: 2020 report of the Lancet Commission. The Lancet. 2020 396(10248): 413-446 22



Medications for Cognitive Symptoms Medications for Neuropsychiatric symptoms
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• Cholinesterase inhibitors

- Throughout the disease

• Memantine

- Moderate and severe stages

• Mood changes

- Irritability, agitation

• Sleep changes

- Sleep/wake cycle changes

Non-pharmacological behavioral & safety interventions

Treatment of Dementia



Treatment of Dementia – New developments

24

• June 7th – the FDA approved a new medication, aducanumab, for the treatment of 

Alzheimer’s disease

• Aducanumab clears amyloid plaques from the brain

• Monthly infusion of monoclonal antibody

• Studied in:

- Mild cognitive impairment (mild cognitive changes, no functional changes)

- With confirmed amyloid pathology/Alzheimer’s disease

• Mixed results from clinical trials regarding slowing of cognitive decline

- 1 Clinical trial with a slowing of cognitive decline by 22% at 78 weeks

- Another clinical trial with no effect of the medication



Treatment of Dementia – New developments
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• Points to Remember about Aducanumab

1. It’s an exciting step forward for the potential management of individuals 

with Alzheimer’s disease

2. The medication may be appropriate for a specific group of patient with 

early cognitive changes before any functional decline

3. Most importantly, this medication incentivizes early diagnosis and 

detection of cognitive impairment. Early diagnosis enhances quality of 

life for patients and families



Thank you!

&

Questions?


