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Presentation Goals

§ What is homocysteine?

§ Review of key historical evidence supporting the association between 
homocysteine and risk of age-related cognitive decline, Alzheimer’s 
disease, and dementia.

§ Review of evidence against the association.

§ Key issues in considering the evidence.

§ Recommendations for lowering homocysteine and possible risk reduction. 



B12

Adenosine Serine

Cystathionine

MethyleneTHF

THF

MethylTHF

R-CH3

R

ATP

S-Adenosyl-
Homocysteine

(SAH)

S-Adenosyl-
Methionine

(SAM)

Methionine

Homocysteine

MS

MTHFR
B6 CßS

Homocysteine MetabolismHomocysteine



Homocysteine and Cognitive Function

n “…individuals exposed to chronic low levels of 
vitamin B12, vitamin B6, and folate might be at risk 
of homocysteine toxicity, and therefore proposes 
cerebrovascular disease as a possible cause of the 
neuropathologies and cognitive disturbances 
associated with low concentrations of these 
vitamins.”

        Rosenberg and Miller, Am J Clin Nutr, 1992



Homocysteine and Risk of Alzheimer’s Disease

Clarke et al, Arch Neurol, 1998

Older adults with high homocysteine are more likely to 
have Alzheimer’s Disease (and vice versa). 



Homocysteine and Incident Dementia

Seshadri et al, N Engl J Med, 2002

Older adults with high homocysteine are more likely to be 
diagnosed with Alzheimer’s Disease or dementia in the future. 



Smith et al, PLoS One, 2010

Effect of B Vitamin Supplements on
Brain Atrophy in Older Adults with MCI



Douaud et al, PNAS, 2013
©2013 by National Academy of Sciences

Effect of B Vitamin Supplements on
Regional Brain Atrophy

All Subjects High 
Homocysteine

B vitamin supplements slow brain atrophy in older adults 
with mild cognitive impairment and high homocysteine.



De Jager et al, Int J Geriatr Psychiatry, 2011

Effect of B Vitamin Supplements on
Delayed Recall (Short-Term Memory)

B vitamin supplements slow cognitive decline in older adults 
with mild cognitive impairment and high homocysteine.



Yu et al, J Neurol Neurosurg Psychiatry, 2020

Systematic Review and Meta-Analysis
Guidelines for Preventing Alzheimer’s Disease



Yu et al, J Neurol Neurosurg Psychiatry, 2020

Systematic Review and Meta-Analysis
Guidelines for Preventing Alzheimer’s Disease



Livingston et al, Lancet, 2024.

2024 Lancet Commission on Dementia 
Prevention, Intervention, and Care  

No recommendation for B vitamins or lowering homocysteine!



Press Release – July 16, 2014

Clarke et al, Am J Clin Nutr, 2014



Press Release – November 13, 2014

Van der Zwaluw et al, Neurology, 2014



If The Lancet, Oxford and the BBC proclaim it, 
then it must be true, right?

Well...



Do B Vitamin Supplements
Prevent Cognitive Decline?

Answer…

The devil is in the details

Probably,  but...



Key Issue in Considering the Evidence

§ What is the cognitive status of the 
subjects?
§ Cognitively normal?
§ Mild cognitive impairment?

§ Dementia?

§ What is the B vitamin/homocysteine status 
of the subjects?
§ Is homocysteine elevated?



Aisen et al, JAMA, 2008

Smith and Refsum, Ann Rev Nutr, 2016

Extent of Cognitive Impairment Matters

All AD Patients Only Mild AD Patients
(CDR Score = 0.5)



Key Issue in Considering the Evidence

§ What is the cognitive status of the 
subjects?
§ Cognitively normal?
§ Mild cognitive impairment?

§ Dementia?

§ What are the cognitive outcomes?
§ Improve cognitive function?
§ Slow or prevent cognitive decline?

§ What cognitive function tests are used?
§ MMSE (global)?
§ Subdomains?

§ What is the B vitamin/homocysteine status 
of the subjects?
§ Is homocysteine elevated?

§ How long is the intervention?
§ Months?
§ Years?

§ Are there confounding factors not 
considered?
§ Aspirin?
§ Omega-3 fatty acid status?



Synergistic Effect of
Homocysteine Lowering and Omega-3 Fatty Acids

Oulhaj et al, AJCN, 2015



Conclusions

§ B vitamin supplements may best protect against cognitive 
decline when taken prior to development of significant brain 
damage due to Alzheimer’s disease or cerebrovascular disease.

§ B vitamin supplements may only be effective in those 
individuals with metabolic evidence of deficiency or sub-optimal 
status (i.e., hyperhomocysteinemia).

§ Older adults should be screened for elevated homocysteine.  If 
elevated, B vitamin supplements (folic acid, B12, and B6) will 
lower homocysteine safely and inexpensively, and may slow or 
protect against age-related cognitive decline, Alzheimer’s 
disease, and dementia.



Homocysteine and Neurodegenerative Disease
A Canary in the Coal Mine
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Thank You!


