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THE WORLD IS ON DIET













BRAIN IS A COSTLY ORGAN







27-year-old woman with
anorexia nervosa

27-year-old normal-weight
woman



10+ teeth and no APOE 4

<10teeth and no APOE 4

10+ teeth and one APOE 4 allele

<10 teeth and one APOE 4 allele

Stein et al., J Dent Res 2010 



Lopes da Silva et al., Alzheimers Dement 2014

Plasma nutrient status of patients with Alzheimer's 
disease: Systematic review and meta-analysisVitamin A



“The lower plasma nutrient levels indicate that patients with AD have impaired systemic 
availability of several nutrients. This difference appears to be unrelated to the classic 
malnourishment that is well known to be common in AD, suggesting that compromised 
micronutrient status may precede protein and energy malnutrition. Contributing 
factors might be AD-related alterations in feeding behavior and intake, nutrient 
absorption, alterations in metabolism, and increased utilization of nutrients for AD 
pathology-related processes. Given the potential role of nutrients in the 
pathophysiological processes of AD, the utility of nutrition may currently be 
underappreciated and offer potential in AD management”.



Brain MRI of a 45-year-old female presenting 
with slowly progressive cognitive impairment. 
Axial attenuated inversion recovery (FLAIR) 
images disclose diffuse and symmetric white 
matter signal hyperintensity.

Briani et al., Nutrients 2013

Vitamin B12 deficiency



Shih et al., Am J Gastroenterol 2003







• Some PPIs (e.g., lansoprazole and omeprazole) 
can cross the BBB and might promote A
deposition.

• PPIs might impair degradation of Aβ by 
lysosomes in microglia.

• PPI use is associated with vitamin B12 
deficiency.









Farrell et al., Gastroenterology Res 2011

















Single nutrient interventions in MCI and AD: 
No effect on cognitive function

Author Journal Nutrient
#Subjects/

Duration
Outcome

Stein

2011
J Alz Dis Vitamin D2

32

8 weeks

We conclude that high-dose vitamin D provides 

no benefit for cognition or disability over low-dose vitamin D 

in mild-moderate AD

DeKosky

2008
JAMA

Ginkgo 

biloba

3069 

median f-up 

6.1 Y

Ginkgo biloba at 120 mg twice a day was not effective in 

reducing either the overall incidence rate of dementia or AD 

incidence in elderly individuals with normal cognition or 

those with MCI

Aisen

2008
JAMA B-vitamins

409 

18 months

This regimen of high-dose B vitamin supplements does 

not slow cognitive decline in individuals with mild to 

moderate AD

McMahon

2006
N Eng J Med B-vitamins

276 

24 months

The results of this trial do not support the hypothesis that 

homocysteine lowering with B vitamins improves cognitive 

performance

Petersen

2005
N Eng J Med Vitamin E

769 

36 months

Vitamin E had no benefit in patients with mild cognitive 

impairment



Scarmeas et al., Lancet Neurol 2018



(…) “Most supplements do not prevent chronic disease or death, their use is not 
justified, and they should be avoided”. (…)

(…) “-carotene, vitamin E, and possibly high doses of vitamin A supplements are 
harmful. Other antioxidants, folic acid and B vitamins, and multivitamin and 
mineral supplements are ineffective for preventing mortality or morbidity due to 
major chronic diseases”. (…)





Combination of docosahexaenoic acid (DHA), eicosapentaenoic acid (EPA), uridine 

monophosphate, choline, vitamins B12, B6, C, E, and folic acid, phospholipids, and 

selenium administered once daily over 24 months.







% total energy from typical Mediterranean food groups 
% total energy from non-typical Mediterranean food groups 

Fidanza & Fidanza, Public Health Nutr 2004 

MAI   = 

Mediterranean Adequacy Index (MAI)









• The gut microbiome signature differs in participants with mild cognitive 
impairment compared with cognitively normal counterparts. 

• Modified Mediterranean-ketogenic diet alters the gut microbiome 
signature and SCFAs, and these changes are associated with improved 
cerebrospinal fluid AD biomarkers (amyloid β-40 and 42, total tau, and 
phosphorylated tau-181).



Scarmeas et al., Lancet Neurol 2018



MIND MedDiet

DASH



• High‐resolution structural MRI was collected on 707 elderly 65 years or 
older community residents.

• Participants were divided into 3 groups of adherence to MeDi (low, middle, 
and high tertiles).

• Compared to the low adherence group, those in the moderate MeDi
adherence group had a 22% reduced odds of having an infarct, while 
participants in the highest MeDi adherence group had a 36% reduced odds.

• Higher adherence to the MeDi is associated with reduced cerebrovascular
disease burden.









CHALLENGES AND UNANSWERED QUESTIONS

Scarmeas et al., Lancet Neurol 2018
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