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Agenda

•Why Alzheimer’s?
•The state of the science of prevention
• Lifestyle risk factors – the facts
•Pseudomedicine -- the myths

•Where do we go from here? – prevention trials



Prevalence of Alzheimer’s Disease

6.5 million 
Americans living with Alzheimer’s

Nearly 2/3
with Alzheimer’s are women

African Americans are 

2x more likely 
to have Alzheimer’s than older whites

1 in 10 
age 65+ has Alzheimer’s

Every 65 seconds
a new case develops

Hispanics are 

1.5x more likely
To have Alzheimer’s than older whites

2022 Alzheimer’s Association Facts and Figures.





Alzheimer’s and Dementia are Among the 
Most Feared Conditions
• 68% think they would no longer be the same person if they were to 

be diagnosed
• 24% thought that people who received a dementia diagnosis would 

instantly have to stop going out for a walk on their own 
• 45% thought they would have to immediately stop driving a car
• 58% thought they would personally struggle to join in conversations 

post-diagnosis 
• 49% worried people would think they were ‘mad’

https://www.alzheimers.org.uk/news/2018-05-29/over-half-people-fear-dementia-diagnosis-62-cent-think-it-means-life-over



Pseudomedicine for Dementia and Dementia 
Prevention
Some basic principles
• No current way to definitively predict who will and 

will not develop AD dementia
• There is no FDA approved drug to to prevent AD
• There is no evidence to support supplements as ways 

to prevent AD (and they have risks)
• Recommendations around lifestyle should be free of 

charge
• Clinical trials should not charge for participation (in 

fact participants should be compensated for their 
time and contributions)

The Rise of Pseudomedicine for Dementia
and Brain Health

The US population is aging, and with it is an increasing
prevalence of Alzheimer disease, which lacks effective
approaches for prevention or a cure.1 Many individuals
are concerned about developing cognitive changes and
dementia. With increasing amounts of readily acces-
sible information, people independently seek and find
material about brain health interventions, although not
all sources contain quality medical information.

This landscape of limited treatments for demen-
tia, concern about Alzheimer disease, and wide access
to information have brought a troubling increase in
“pseudomedicine.” Pseudomedicine refers to supple-
ments and medical interventions that exist within the law
and are often promoted as scientifically supported treat-
ments, but lack credible efficacy data. Practitioners of
pseudomedicine often appeal to health concerns, pro-
mote individual testimony as established fact, advo-
cate for unproven therapies, and achieve financial gains.

With neurodegenerative disease, the most com-
mon example of pseudomedicine is the promotion of di-
etary supplements to improve cognition and brain
health. This $3.2-billion industry promoting brain health

benefits from high-penetration consumer advertising
through print media, radio, television, and the internet.2

No known dietary supplement prevents cognitive de-
cline or dementia, yet supplements advertised as such
are widely available and appear to gain legitimacy when
sold by major US retailers. Consumers are often un-
aware that dietary supplements do not undergo US Food
and Drug Administration (FDA) testing for safety or re-
view for efficacy. Indeed, supplements may cause harm,
as has been shown with vitamin E, which may increase
risk of hemorrhagic stroke, and, in high doses, increase
risk of death.3,4 The Alzheimer’s Association highlights
these concerns, noting that many of these supple-
ments are promoted by testimony rather than science.5

These brain health supplements can also be costly, and
discussion of them in clinical settings can subvert valu-
able time needed for clinicians and patients to review
other interventions.

Patients and caregivers encounter sophisticated
techniques that supply false “scientific” backing for brain
health interventions. For example, referring to scientific
integrity, Feynman coined the term “cargo cult science”

to describe endeavors that follow “…the apparent pre-
cepts and forms of scientific investigation, but they’re
missing something essential….”6 Cargo cult science is ap-
parent in material promoting some brain health supple-
ments; “evidence” is presented in a scientific-appearing
format that lacks actual substance and rigor. Feynman
suggested 1 feature of scientific integrity is “bending over
backwards to show how [the study] may be wrong…,”
which is a feature that is often lacking when interven-
tions are promoted for financial gain.6

A similarly concerning category of pseudomedi-
cine involves interventions promoted by licensed medi-
cal professionals that target unsubstantiated etiologies
of neurodegenerative disease (eg, metal toxicity; mold
exposure; infectious causes, such as Lyme disease).
Some of these practitioners may stand to gain finan-
cially by promoting interventions that are not covered
by insurance, such as intravenous nutrition, personal-
ized detoxification, chelation therapy, antibiotics, or stem
cell therapy. These interventions lack a known mecha-
nism for treating dementia and are costly, unregulated,
and potentially harmful.

Recently, detailed protocols to re-
verse cognitive changes have been pro-
moted, but these protocols merely re-
package known dementia interventions
(eg, cognitive training, exercise, a heart-
healthy diet) and add supplements and
other lifestyle changes. Such protocols
are promoted by medical professionals
withlegitimatecredentials,offera unique

holistic and personal approach, and are said to be based
on rigorous data published in reputable journals. How-
ever, when examining the primary data, the troubling and
familiar patterns of testimony and cargo cult science
emerge. The primary scientific articles superficially ap-
pear valid, yet lack essential features, such as sufficient
participant characterization, uniform interventions,
or treatment randomization with control or placebo
groups, and may fail to include sufficient study limita-
tions. Some of these poor-quality studies may be pub-
lished in predatory open access journals.7

An argument can be made that even though pseu-
domedicine may be ethically questionable, these inter-
ventions are relatively benign and offer hope for
patients facing an incurable disease. However, these
interventions are not ethically, medically, or financially
benign for patients or their families. While appeal-
ing to a sense of hope can be a motivating factor for
clinical trials or complementary or alternative prac-
tices, the difference is in how these circumstances are
framed. Complementary or alternative practices are
often adjunct treatments and might not result in direct

VIEWPOINT

Joanna Hellmuth, MD,
MHS
Memory and Aging
Center, Department of
Neurology, University
of California,
San Francisco.

Gil D. Rabinovici, MD
Memory and Aging
Center, Department of
Neurology, University
of California,
San Francisco.

Bruce L. Miller, MD
Memory and Aging
Center, Department of
Neurology, University
of California,
San Francisco.

Corresponding
Author: Joanna
Hellmuth, MD, MHS,
675 Nelson Rising Ln,
Ste 190, San Francisco,
CA 94158 (Joanna.
Hellmuth@ucsf.edu).

Patients and caregivers encounter
sophisticated techniques that supply
false “scientific” backing for
brain health interventions.

Opinion

jama.com (Reprinted) JAMA February 12, 2019 Volume 321, Number 6 543

© 2019 American Medical Association. All rights reserved.© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a University of California - Irvine User  on 10/19/2021

Helmuth et al. JAMA, 2019.



Genetic Risk Variants for Common Forms of Alzheimer’s 
Disease

Karch and Goate. Biol Psych. 2015



Direct-to-consumer companies offer genetic tests 
for APOE and other less informative risk genes
Pros
• Easy to access
• May be affordable
• Information may inform 

planning or even lifestyle 
decisions

Cons
• Not diagnostic
• Few consumers seek genetic 

counseling prior to undergoing 
testing
• Validity of tests still not highly 

regulated
• Even with GINA, discrimination 

still a risk



Livingston et al. Lancet 2020; 396: 413–46 

Specific actions for risk factors across the life course 
• Aim to maintain systolic BP of 130 mm Hg or less in midlife 

from around age 40 years. 
• Encourage use of hearing aids for hearing loss and reduce 

hearing loss by protection of ears from excessive noise 
exposure. 

• Reduce exposure to air pollution and second-hand tobacco 
smoke. 

• Prevent head injury. 
• Limit alcohol use, as alcohol misuse and drinking more than 

21 units weekly increase the risk of dementia. 
• Avoid smoking uptake and support smoking cessation 
• Provide all children with primary and secondary education. 
• Reduce obesity and the linked condition of diabetes. Sustain 

midlife, and possibly later life physical activity. 
• Addressing other putative risk factors for dementia, like 

sleep, through lifestyle interventions, will improve general 
health. 
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Abstract—Cognitive function is an important component of aging and predicts quality of life, functional independence, and risk of 
institutionalization. Advances in our understanding of the role of cardiovascular risks have shown them to be closely associated 
with cognitive impairment and dementia. Because many cardiovascular risks are modifiable, it may be possible to maintain 
brain health and to prevent dementia in later life. The purpose of this American Heart Association (AHA)/American Stroke 
Association presidential advisory is to provide an initial definition of optimal brain health in adults and guidance on how to 
maintain brain health. We identify metrics to define optimal brain health in adults based on inclusion of factors that could be 
measured, monitored, and modified. From these practical considerations, we identified 7 metrics to define optimal brain health 
in adults that originated from AHA’s Life’s Simple 7: 4 ideal health behaviors (nonsmoking, physical activity at goal levels, 
healthy diet consistent with current guideline levels, and body mass index <25 kg/m2) and 3 ideal health factors (untreated 
blood pressure <120/<80 mm Hg, untreated total cholesterol <200 mg/dL, and fasting blood glucose <100 mg/dL). In addition, 
in relation to maintenance of cognitive health, we recommend following previously published guidance from the AHA/
American Stroke Association, Institute of Medicine, and Alzheimer’s Association that incorporates control of cardiovascular 
risks and suggest social engagement and other related strategies. We define optimal brain health but recognize that the truly 
ideal circumstance may be uncommon because there is a continuum of brain health as demonstrated by AHA’s Life’s Simple 
7. Therefore, there is opportunity to improve brain health through primordial prevention and other interventions. Furthermore, 
although cardiovascular risks align well with brain health, we acknowledge that other factors differing from those related to 
cardiovascular health may drive cognitive health. Defining optimal brain health in adults and its maintenance is consistent with 
the AHA’s Strategic Impact Goal to improve cardiovascular health of all Americans by 20% and to reduce deaths resulting 
from cardiovascular disease and stroke by 20% by the year 2020. This work in defining optimal brain health in adults serves to 
provide the AHA/American Stroke Association with a foundation for a new strategic direction going forward in cardiovascular 
health promotion and disease prevention.   (Stroke. 2017;48:e284-e303. DOI: 10.1161/STR.0000000000000148.)

Key Words: AHA Scientific Statements ◼ aging ◼ brain ◼ cognitive dysfunction  
◼ prevention and control ◼ risk factors ◼ stroke

Defining Optimal Brain Health in Adults
A Presidential Advisory From the American Heart Association/ 

American Stroke Association
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4/6/21, 5:44 AM10 Ways to Love Your Brain | Alzheimer's Association
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Growing evidence indicates that people can reduce their risk of
cognitive decline by adopting key lifestyle habits. When possible,
combine these habits to achieve maximum benefit for the brain and
body. Start now. It’s never too late or too early to incorporate healthy
habits.
 

​Break a sweat
Engage in regular cardiovascular exercise that elevates your heart rate
and increases blood flow to the brain and body. Several studies have
found an association between physical activity and reduced risk of
cognitive decline.

Hit the books

10 Ways to Love Your
Brain



The Recommendations
1. Get more exercise by increasing the number of days/week you exercise or 

increasing your daily number of steps
2. Eat more fruits, vegetables, nuts, olive oil, and fish. Eat less foods high in fat 

and cholesterol. 
3. Don’t start smoking. If you smoke, quit.
4. If your blood pressure is elevated (>120/80), talk to your doctor about 

managing it. 
5. Talk to your doctor about improving your cholesterol (increasing your HDL; 

decreasing your LDL). 
6. Challenge your brain more often through cognitively demanding tasks.
7. Increase your social activity by more often interacting with family and friends
8. Get at least 7 hours of sleep per night; if you suffer from symptoms of sleep 

apnea speak to your doctor. 



Can This Work?

Larson et al. NEJM, 2013.



Supplements May be Helpful When a Doctor 
Recommends Them
Some dietary supplements can help manage some health conditions. 
• Calcium and vitamin D help keep bones strong and reduce bone loss. 
• Folic acid decreases the risk of certain birth defects.
• Omega-3 fatty acids from fish oils might help some people with heart 

disease. 
• A combination of vitamins C and E, zinc, copper, lutein, and 

zeaxanthin (known as AREDS) may slow down further vision loss in 
people with age-related macular degeneration (AMD). 

https://ods.od.nih.gov/factsheets/WYNTK-Consumer/



No Supplement Has Been Shown to Prevent 
Dementia

DeKosky et al., JAMA 2009. Kryscio et al., JAMA Neurol 2017



Despite Negative Results, Many 
Commercial Products include (or 
are Exclusively) Supplements



Levels of Trickery
Use spokespeople with MDs, PhD, and seeming expertise 

Reference in vitro studies in the literature that suggest mechanistic effects

Cite animal model studies that have not been replicated (or failed to replicate) in 
humans

Use of (paid) testimonials in the absence of studies

Cite data from poorly controlled (not rigorous) studies



”* These statements have not been evaluated by 
the Food and Drug Administration. This product is 
not intended to diagnose, treat, cure, or prevent 
any disease.”
NeuroQ, Neureva, CocoaVia, Prevagen

”Clinically tested”



Challenges with “Studies” of Commercialized 
Products
No control group

Inadequate control group

Lack of randomization

Unblinded assessments

No prespecified outcomes

Reporting of secondary or exploratory outcomes as primary



“What’s the Worst that Could Happen?”

Supplements can have side effects:
• Vitamin K can reduce the ability of the blood thinner warfarin to prevent 

blood from clotting.
• St. John’s wort can speed the breakdown of many medicines and reduce 

their effectiveness (including some antidepressants, birth control pills, 
heart medications, anti-HIV medications, and transplant drugs).
• Antioxidant supplements, such as vitamins C and E, might reduce the 

effectiveness of some types of cancer chemotherapy.
• Too much vitamin A can cause headaches and liver damage, reduce bone 

strength, and cause birth defects. 
• Excess iron causes nausea and vomiting and may damage the liver and 

other organs.
https://ods.od.nih.gov/factsheets/WYNTK-Consumer/



Risky Interventions

• Omental transposition
• Peri-spinal injections of 

approved drugs
• Stem cell clinics
• Stem cell “clinical trials”

• Often costing tens of 
thousands of dollars

10/17/22, 10:16 AMLetters: A quick cure for Alzheimer’s? – Orange County Register
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By ORANGE COUNTY REGISTER LETTERS TO THE EDITOR FOR

AUG 29 | Orange County Register
March 29, 2017 at 12:00 a.m.

A quick cure for Alzheimer’s?

Re: “Is Alzheimer’s treatment of injecting stem cells into the brain a

breakthrough or quackery?” [News, March 5]: The Register recently

reported on a local neurosurgeon who is injecting liposuctioned stem

cell serum into the brain of a patient with Alzheimer’s disease for

$10,000 per treatment. The neurosurgeon says the patient is improving.

I hope the patient is improving. But, the truth is that harvesting stem

cells from human fat and injecting them into the brain could have

serious risks and needs close regulation if it is to be studied in human

clinical trials. Further, no one should be charged money for participating

in a clinical trial, and trials should only be conducted after extensive pre-

clinical research.

OPINION!LETTERS TO THE EDITOR

Letters: A quick cure for Alzheimer’s?



Stem Cell Clinic Seminars
• “FDA allows for minimal manipulation to happen during 

the transplantation phase”

Mention of FDA regulation 
and/or assurance of cell 

quality

• “Small percentage of patients experience flu-like 
symptoms that last no longer than 24–48 hours. I 
personally never had that happen in my clinic.”

Mentioned of adverse 
effects

• “The patch duplicates young stem cells and deploys 
existing stem cells through epigenetics which works with 
our internal organs”.

Mentioned of clinical 
benefits

• “There’s no safety concerns or adverse effects that we’ve 
seen . . . I’ve never seen a rejection. I’ve never seen 
allergic reaction from them so they’re safe”.

Safety claims

Hassoun et al., Regen Med 2021



Basic Guidance

• Information should be free! 
• Don’t pay for courses, hotel stays, or even books to learn how to maximize 

brain health

• Participation in research should be free of charge
• Charlatans will go to great lengths

• Advertisements, webinars, infomercials
• Free information sessions
• Paid actors
• Posting on clinicaltrials.gov to suggest legitimacy
• Citing real research to suggest legitimacy 



Protect Yourself

•https://www.nia.nih.gov
•https://www.alz.org
•https://www.aarp.org/health/dementia/
•https://mind.uci.edu

https://www.nia.nih.gov/
https://medicine.uky.edu/centers/sbcoa
https://medicine.uky.edu/centers/sbcoa
https://mind.uci.edu/


Protect Yourself

• x



Research is Seeking 
Ways to Prevent 

Alzheimer’s



Preclinical AD Increases Risk for Dementia

Donohue et al. JAMA 2017.

“…clearly indicates that 
amyloid pathology in 
cognitively normal 
older persons is not a 
benign phenomenon of 
normal aging but part 
of a progressive 
neurodegenerative 
disease.“

Visser and Tijms, JAMA 2017



www.aheadstudy.org
• Age 55-80
• No diagnosis of Mild Cognitive 

Impairment or dementia
• Have a study partner, either a close 

relative or friend, who will participate in 
one study visit per year.

• Have elevated or intermediate levels of 
amyloid in the brain found by imaging as 
part of the study.



What Can YOU do?

•Everyone can contribute
•Consider the three –ates

advocate donate participate



Summary and Conclusions

• As yet, there is no way to definitively predict who will develop AD or 
dementia
• As yet, there is no definitive way to slow, stop, or prevent AD or 

dementia
• Brain healthy lifestyle choices (diet, exercise, sleep) may be the most 

powerful interventions to reduce risk of dementia
• Talk to your doctor before beginning any treatment for memory and 

thinking problems or the risk of such problems
• Bad actors are willing to capitalize on desperation for financial gain
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