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 Research into the mediators implicated in the 
pathogenic cascade of AD have suggested that 
specific nutrients and their combination might 
play a role in modulating the potential 
mediators involved in the pathology of AD. 



Nutritional status 
is compromised 
among older 
adults 
in general, and 
the risk of 
malnutrition is 
prevalent in an 
aging population. Agüero-Torres H, Thomas VS, Winblad B, Fratiglioni 

L. 
The impact of somatic and cognitive disorders on 
the functional status of the elderly.  
J Clin Epidemiol 2002; 55: 1007–1012. 



Nutritional assessment of residents in long-term care facilities (LTCFs): 

recommendations of the task force on nutrition and ageing of the IAGG 

European region and the IANA. Salva A, Andrieu S, Bartorelli L et al. 

Nutr Health Aging 2009; 13: 475–483 

 The cause of malnutrition is 
usually multifactorial and 
unintentional weight loss at 
any bodyweight as a result of 
loss of appetite, poor food 
intake, pain and acute 
gastrointestinal symptoms, 
which are well recognized as 
sensitive malnutrition 
indicators. 



Malnutrition and cognitive impairment among people 60 years 
of age and above living in regular housing and in special housing 
in Sweden: a population-based cohort study. Int J Nurs Stud 
2011; 48: 863–871.  
 
Fagerström C, Palmqvist R, Carlsson J, Hellström Y.  

There was a positive relationship between nutritional status and cognitive 
function in a large sample of older adults living independently or in 
specialized housing. 



Chronic undernutrition and cognitive 
abilities.  
Grantham-McGregor S. Hum Nutr  
Clin Nutr 1984; 38: 83–94. 

Chronic malnutrition can lead to 

cognitive decline. 



Brain insulin and feeding: a bi-directional 
communication.  
Gerozissis K. Eur J Pharmacol 2004; 490: 59–70. 

Obesity is also suggested to be one of the major 
causes not only of insulin resistance and 
hyperinsulinemia, but also of cognitive 
impairment. 





Mild 

Cognitive  

Impairment 



 

Nutritional status in older adults with mild cognitive impairment living in elderly 

homes in Cairo, Egypt.  

 

 

Khater MS, Abouelezz NF.  

J Nutr Health Aging 2011; 15: 104–108. 

Mild cognitive impairment (MCI) might be associated with nutritional risk in 
elderly patients. 
 
38.3% of patients were diagnosed with MCI, and 51.6% were either in a state 
of malnutrition or at risk of malnutrition (n = 120).  
There was a significantly higher frequency of malnutrition or nutritional risk 
among older adults with MCI compared with those who had no cognitive 
impairment (P = 0.002), suggesting that older adults who were malnourished 
or at risk of malnutrition were more likely to suffer from MCI. 

CONCLUSION:  
These results suggest that MCI may be associated with nutritional risk, 
which emphasizes the importance of early identification of nutritional 
status among individuals with MCI. It remains to be demonstrated 
whether improvement in nutritional status may improve the cognitive 
function or delay progression to dementia in these patients. 



Orsitto G, Fulvio F, Tria D, Turi V, Venezia A, Manca C. 
Nutritional status in hospitalized elderly patients with mild 
cognitive impairment.  
Clin Nutr 2009; 28: 100–102. 

AIMS: The aim of this study was to evaluate the prevalence of malnutrition in older 
patients with mild cognitive impairment. 
METHODS: A total of 623 hospitalized elderly patients underwent the comprehensive 
geriatric assessment to evaluate medical, cognitive, affective and social aspects. 
Nutritional status was assessed by using the mini-nutritional assessment. The 
cognitive function was categorized into three levels -- normal cognition, mild 
cognitive impairment and dementia -- according to the neuropsychological 
evaluation. 
RESULTS: According to the mini-nutritional assessment classification, 18% of the 
sample study was assessed as well nourished, 58% at risk of malnutrition and 24% as 
malnourished. Patients with mild cognitive impairment and dementia had 
significantly lower frequency of well nourished and higher frequency of at risk of 
malnutrition or malnourished than patients with normal cognition. 
 
CONCLUSIONS: Malnutrition is prevalent in hospitalized elderly patients with 
cognitive deficit, even in those with mild cognitive impairment. It remains to be 
demonstrated whether improvement in nutritional status may delay progression to 
dementia in these patients. 



 

Accelerated weight loss may precede diagnosis in Alzheimer disease.  

Johnson DK, Wilkins CH, Morris JC.  

Arch Neurol 2006; 63: 1312–1317. 

A longitudinal study in older adults aged more 
than 65 years showed that accelerated weight 
loss might precede diagnosis with AD. 

This result suggests that weight loss might be a 
preclinical indicator of AD, and that people with 
dementia tend to change their dietary habits. 



Effect of nutritional supplements on wound healing in home-nursed elderly: a 
randomized trial.  
Collins CE, Kershaw J, Brockington S.  
Nutrition 2005; 21: 147–155. 

The additional intake of protein and calories was 
associated with an improvement in the Mini-
Mental State Examination (MMSE) scores in 
malnourished, community-dwelling older adults, 
suggesting that nutritional interventions to 
improve nutritional status could positively affect 
cognitive performance. 



 Observational studies have 
shown a positive 
association between 
dietary contents, 
nutritional factors and risk 
of cognitive decline leading 
to dementia. 



 Solfrizzi V et al. Dietary intake of unsaturated fatty acids and age-related 
cognitive decline: a 8.5-year follow-up of the Italian Longitudinal Study on 
Aging.  

 Neurobiol Aging 2006; 27: 1694–1704. 

 

 Van Dyk K, Sano M. The impact of nutrition on cognition in the elderly. 
Neurochem Res 2007; 32: 893–904. 

 

 Féart C, Samieri C, Barberger-Gateau P. Mediterranean diet and cognitive 
function in older adults. Curr Opin Clin Nutr Metab Care 2010; 13: 14–18. 

  

  



Dietary patterns and risk of dementia: the Three-City cohort study.  
Barberger-Gateau P, Raffaitin C, Letenneur L et al.  
Neurology 2007; 69: 1921–1930. 

It was shown that daily consumption of vegetables and 
fruit was associated with a reduction in the risk of all-
cause dementia (hazard ratio 0.72, 95% confidence 
interval 0.52–0.97) in non-demented older adults aged 
more than 65 years, suggesting that dietary patterns 
might be involved in the risk of subsequent progression 
of cognitive impairment.  



Wine consumption and dementia in the elderly: a prospective 
community study in the Bordeaux area. 
 
Rev Neurol (Paris). 1997; 153 (3):185-92. 
Orgogozo JM et al. 

The inverse relationship between moderate wine drinking and incident 
dementia was explained neither by known predictors of dementia nor by 
medical, psychological or socio-familial factors.  

Considering also the well documented negative associations between 
moderate wine consumption and cardiovascular morbidity and mortality in 
this age group, it seems that there is no medical rationale to advise people 
over 65 to quit drinking wine moderately, as this habit carries no specific 
risk and may even be of some benefit for their health. Advising all elderly 
people to drink wine regularly for prevention of dementia would be 
however premature at this stage. 



Risk of dementia and alcohol and wine consumption: 
a review of recent results.  
Letteneur L.  
Biol Res. 2004;37(2):189-93. 
 
 

 

 
 
However, light to moderate alcohol intake might also reduce the risk of 
dementia and AD. In Bordeaux (France), a population-based prospective 
study found that subjects drinking 3 to 4 standard glasses of wine per day 
(> 250 and up to 500 ml), categorized as moderate drinkers, the crude 
odds ratio (OR) was 0.18 for incident dementia (p < 0.01) and 0.25 for 
Alzheimer's disease (p < 0.03), as compared to the non-drinkers. 
In the 922 mild drinkers (< 1 to 2 glasses per day) there was a negative 
association only with AD. after adjustment (OR = 0.55; p < 0.05). The 
inverse relationship between moderate wine drinking and incident 
dementia was explained neither by known predictors of dementia nor by 
medical, psychological or socio-familial factors.  
 



 Studies regarding the impact of nutrition on 
cognitive decline suggest that various dietary 
and nutritional factors have an association 
with cognitive decline and AD, including 
dietary patterns, nutritional status, and the 
type and distribution of fatty acid intake. 



Ozawa M, Ninomiya T, Ohara T et al. Dietary patterns and risk of dementia in 
an elderly Japanese population: the Hisayama Study.  
Am J Clin Nutr 2013; 97: 1076–1082. 

 A population-based prospective cohort study 
showed that a reduced risk of all-cause 
dementia in the general Japanese population 
is associated with a dietary pattern 
characterized by a high intake of soybeans 
and soybean products, vegetables, algae, and 
milk and dairy products, along with a low rice 
intake. 



Scarmeas N et al. Mediterranean diet and mild cognitive impairment. Arch Neurol 2009; 

66: 216–225. 

Féart C et al. Adherence to a Mediterranean diet, cognitive decline, and risk of 

dementia. JAMA 2009; 302: 638–648. 

Tangney CC et al. Adherence to a Mediterranean-type dietary pattern and cognitive 

decline in a community population. Am J Clin Nutr 2011; 93: 601–607. 

 It has been suggested that 
Mediterranean type diets, a multi-
nutrient approach characterized 
by a high intake of fruits, 
vegetables, cereals, fish and 
monounsaturated fatty acids, are 
associated with a lower risk of 
dementia and mortality, 
protecting against agerelated 
cognitive decline and MCI 



Mediterranean diet and cognitive 

A Mediterranean diet might also have protective effect 
against cognitive decline in older individuals, 

because it combines several foods and nutrients 
potentially protective against cognitive dysfunctions 

or dementia. 
 

Vitamine E 
Vitamine B 
Vitamine C 
Vitaminie A 
Carotenoids 

Omega-3 
… 









Dietary intake of antioxidants and risk of Alzheimer 

disease. 
Engelhart MJ et al.  

JAMA. 2002 Jun 26;287(24):3223-9. 

 
OBJECTIVE: To determine whether dietary intake of antioxidants is related to risk 
of Alzheimer disease. 
MAIN OUTCOME MEASURES: Incidence of Alzheimer disease, associated with dietary 
intake of beta carotene, flavonoids, vitamin C, and vitamin E. 
RESULTS: 
After a mean follow-up of 6 years, 197 participants developed dementia, of whom 146 
had Alzheimer disease. When adjustments were made for age, sex, baseline Mini-
Mental State Examination score, alcohol intake, education, smoking habits, pack-years 
of smoking, body mass index, total energy intake, presence of carotid plaques, and 
use of antioxidative supplements, high intake of vitamin C and vitamin E was 
associated with lower risk of Alzheimer disease (rate ratios [RRs] per 1-SD increase in 
intake were 0.82 [95% confidence interval [CI], 0.68-0.99] and 0.82 [95% CI, 0.66-
1.00], respectively). Among current smokers, this relationship was most pronounced 
(RRs, 0.65 [95% CI, 0.37-1.14] and 0.58 [95% CI, 0.30-1.12], respectively) and also was 
present for intake of beta carotene (RR, 0.49 [95% CI, 0.27-0.92]) and flavonoids (RR, 
0.54 [95% CI, 0.31-0.96]).  
CONCLUSION: High dietary intake of vitamin C and vitamin E may lower the risk of 
Alzheimer disease. 



Dietary intake of antioxidant nutrients and the risk of incident 
Alzheimer disease in a biracial community study. 
JAMA. 2002 Jun 26;287(24):3230-7. 
Morris MC et a. 
 
 
OBJECTIVE: 
To examine whether intake of antioxidant nutrients, vitamin E, vitamin C, and beta carotene is 
associated with incident AD. 
DESIGN, SETTING, AND PARTICIPANTS:.  
The 815 residents 65 years and older were free of AD at baseline and were followed up for a mean 
of 3.9 years.  
MAIN OUTCOME MEASURE: 
Incident AD diagnosed in clinical evaluations with standardized criteria. 
RESULTS: 
Increasing vitamin E intake from foods was associated with decreased risk of developing AD after 
adjustment for age, education, sex, race, APOE epsilon 4, and length of follow-up. Relative risks 
(95% confidence intervals [CIs])  
 
CONCLUSION: 
This study suggests that vitamin E from food, but not other antioxidants, may be associated with a 
reduced risk of AD. Unexpectedly, this association was observed only among individuals without the 
APOE epsilon 4 allele. 



Vitamin E and Donepezil for the Treatment of Mild Cognitive 

Impairment  

Ronald C. Petersen 2002 
 

Background  

Mild cognitive impairment is a transitional state between the cognitive changes 

of nor- mal aging and early Alzheimer’s disease.  

conclusions  

 

Conclusions 

Vitamin E had no benefit in patients with mild cognitive impairment. Although 

donepezil therapy was associated with a lower rate of progression to Alzheimer’s 

disease during the first 12 months of treatment, the rate of progression to 

Alzheimer’s disease after three years was not lower among patients treated with 

donepezil than among those given placebo.  



High Dose B Vitamin Supplementation and Cognitive Decline in Alzheimer’s 
Disease: A Randomized Controlled Trial  
 
JAMA 2008 
 

Objective—To determine the efficacy and safety of B vitamin 
supplementation in the treatment of AD. 
ntervention—Participants were randomly assigned to two groups of unequal 
size: 60% were treated with daily high-dose supplements (folate 5mg, vitamin 
B6 25mg, vitamin B12 1 mg), and 40% were treated with identical placebo; 
the duration of treatment was 18 months.  
 
Main Outcome Measure—The primary outcome measure was the change in 
the cognitive subscale of the Alzheimer’s Disease Assessment Scale 
(ADAScog).  
 
 



Results—Although the vitamin supplement regimen was effective in reducing 
homocysteine levels (active −2.42±3.35; placebo -0.86±2.59; p<0.001), it 
had no beneficial effect on the primary cognitive measure, rate of change in 
ADAS-Cog over 18 months (placebo: 0.372 point/month vs active: 0.401 
point/month, p-value=0.522, CI of rate difference: (−0.06, 0.12), based on the 
Generalized Estimating Equations (GEE) model), or on any secondary 
measures. A higher rate of adverse events involving depression was observed 
in the group treated with vitamin supplements.  
 
Conclusion—This regimen of high dose B vitamin supplements does not slow 
cognitive decline in individuals with mild to moderate AD.  
  
 
 



 
A controlled trial of homocysteine lowering and 

cognitive performance. 

 
McMahon JA,  

N Engl J Med. 2006 Jun 29;354(26):2764-72. 

This regimen of high-dose B vitamin 

supplements does not slow 

cognitive decline in individuals with 

mild to moderate AD. 



 

             

 

Vitamin E, vitamin C, beta carotene, and cognitive 
function among women with or at risk of 
cardiovascular disease: The Women's Antioxidant and 
Cardiovascular Study. 

Circulation. 2009 Jun 2;119(21):2772-80.  

Kang JH1,  

 

BACKGROUND: Cardiovascular factors are associated with cognitive decline. 
Antioxidants may be beneficial. 

METHODS AND RESULTS: The Women's Antioxidant Cardiovascular Study 
was a trial of vitamin E (402 mg every other day), beta carotene (50 mg every 
other day), and vitamin C (500 mg daily) for the secondary prevention of 
cardiovascular disease.  

CONCLUSIONS: Antioxidant supplementation did not slow cognitive change 
among women with preexisting cardiovascular disease or cardiovascular 
disease risk factors. A possible late effect of vitamin C or beta carotene 
among those with low dietary intake on cognition warrants further study. 

 



That all folks! 



Preventing Alzheimer’s disease-related gray matter atrophy by B-

vitamin treatment 

Gwenaëlle Douauda PNAS 2013 
 

Is it possible to prevent atrophy of key brain regions related to cognitive decline 

and Alzheimer’s disease (AD)? 

 

We additionally show that the beneficial effect of B vitamins is confined to 

participants with high homocysteine (above the median, 11 µmol/L) and 

that, in these participants, a causal Bayesian network analysis indicates 

the following chain of events: B vitamins lower homocysteine, which 

directly leads to a decrease in GM atrophy, thereby slowing cognitive 

decline. Our results show that B-vitamin supplementation can slow the 

atrophy of specific brain regions that are a key component of the AD 

process and that are associated with cognitive decline.  

 

Further B-vitamin supplementation trials focusing on elderly subjets with 

high homocysteine levels are warranted to see if progression to dementia 

can be prevented. 



Effect of Vitamin E and Memantine on Functional Decline in Alzheimer Disease 

 

The TEAM-AD VA Cooperative Randomized Trial 

Maurice W. Dysken; Mary Sano. JAMA 1;311(1):33-44 

Objective  To determine if vitamin E (alpha tocopherol), memantine, or both 

slow progression of mild to moderate AD in patients taking an 

acetylcholinesterase inhibitor. 

Design, Setting, and Participants  Double-blind, placebo-controlled, parallel-

group, randomized clinical trial involving 613 patients with mild to moderate AD 

initiated in August 2007 and concluded in September 2012 at 14 Veterans Affairs 

medical centers. 

Interventions  Participants received either 2000 IU/d of alpha tocopherol 

(n = 152), 20 mg/d of memantine (n = 155), the combination (n = 154), or placebo 

(n = 152). 

Results  Data from 561 participants were analyzed  

  

Conclusions and Relevance  Among patients with mild to moderate AD, 2000 

IU/d of alpha tocopherol compared with placebo resulted in slower functional 

decline. There were no significant differences in the groups receiving memantine 

alone or memantine plus alpha tocopherol. These findings suggest benefit of 

alpha tocopherol in mild to moderate AD by slowing functional decline and 
decreasing caregiver burden. 



Mixture. 



Efficacy of a medical food in mild Alzheimer's disease: A 
randomized, controlled trial. 
Scheltens P et al.  
Alzheimers Dement. 2010 Jan;6(1):1-10.e1. 
 
 
OBJECTIVE: To investigate the effect of a medical food on cognitive function in people with mild 
Alzheimer's disease (AD). 
METHODS: A total of 225 drug-naïve AD patients participated in this randomized, double-blind 
controlled trial. Patients were randomized to active product, Souvenaid, or a control drink, taken 
once-daily for 12 weeks. Primary outcome measures were the delayed verbal recall task of the 
Wechsler Memory Scale-revised, and the 13-item modified Alzheimer's Disease Assessment Scale-
cognitive subscale at week 12. 
RESULTS: At 12 weeks, significant improvement in the delayed verbal recall task was noted in the 
active group compared with control (P = .021). Modified Alzheimer's Disease Assessment Scale-
cognitive subscale and other outcome scores (e.g., Clinician Interview Based Impression of Change 
plus Caregiver Input, 12-item Neuropsychiatric Inventory, Alzheimer's disease Co-operative Study-
Activities of Daily Living, Quality of Life in Alzheimer's Disease) were unchanged. The control group 
neither deteriorated nor improved. Compliance was excellent (95%) and the product was well 
tolerated. 
CONCLUSIONS: 
Supplementation with a medical food including phosphatide precursors and cofactors for 12 weeks 
improved memory (delayed verbal recall) in mild AD patients. This proof-of-concept study justifies 
further clinical trials. 



Souvenaid 

Omega-3 polyunsaturated fatty acids  
Phospholipids 

Choline 

Vit E, Vit C selenium 

Vit B  

Folic acid 
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Control 

Active 

Open-label extension Double-blind phase 

ITT, MMRM, data are mean ±SE 

 

Significant increase from week 24 to week 48 in both groups.  

Active - Active: p=0.025 

Control - Active: p=0.008 

Open label exploratory Outcome:  
Sustainable Memory Improvement  



Patients without the use of AD 
medication  
p=0.029 
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Time (weeks) 

Double-blind phase Open-label phase 

 

Sample size (N)  

Active - 107 103 55 54 

Control - 100 103 69 68 

Key groups of interest –  

Patient who did not start using AD 

medication during the OLE extension 

In the subgroup of patients 

who did not receive AD 

medication, NTB memory 

domain scores were 

significantly increased 

between Week 24 and 

Week 48 (active-active and 

control-active groups 

combined; p=0.029)  

 



. 

Souvenaid®: a new approach to management of early 
Alzheimer's disease. 
J Nutr Health Aging. 2014;18(3):291-9 
Ritchie CW et al.  
 
Souvenaid® contains omega-3 polyunsaturated fatty acids (docosahexaenoic acid and 
eicosapentaenoic acid), uridine (as uridine monophosphate) and choline which are 
nutritional precursors required for synaptic membrane phospholipid synthesis, together 
with phospholipids and other cofactors. 
Souvenaid® has demonstrated cognitive benefits in patients with mild Alzheimer's 
disease but not in patients with mild-to-moderate Alzheimer's disease. Two randomised, 
double-blind, controlled trials (duration 12 and 24 weeks) in patients with mild 
Alzheimer's disease untreated with acetylcholinesterase inhibitors and/or memantine 
have demonstrated that Souvenaid® is well tolerated and improves episodic memory 
performance. 
The ongoing, 24-month, European Union-funded LipiDiDiet trial in subjects with 
prodromal Alzheimer's disease is evaluating the potential benefits of Souvenaid® on 
memory and in slowing progression to Alzheimer's dementia. If Souvenaid® induces 
synaptogenesis and improved synaptic function, it may provide benefits in other clinical 
conditions characterised by neurodegeneration.  



Differences in Nutritional Status between 

very Mild Alzheimer's Disease Patients 

and Healthy Controls. 

J Alzheimers Dis. 2014 Mar 10.  

Olde Rikkert MG et al.  

Objective: This study compares the nutritional status between mild AD 

outpatients and healthy controls.  

Methods: A subgroup of Dutch drug-naïve patients with mild AD (Mini-Mental 

State Examination (MMSE) ≥20) from the Souvenir II randomized controlled 

study and a group of healthy controls were included. Nutritional status was 

assessed by measuring levels of several nutrients, conducting the Mini 

Nutritional Assessment (questionnaire and through anthropometric measures. 



Results: In total, data of 93 healthy cognitively intact 

controls (MMSE 29.0 [23.0-30.0]) and 79 very mild 

AD patients (MMSE = 25.0 [20.0-30.0]) were 

included.  

Plasma selenium (p < 0.001) and uridine (p = 0.046) 

levels were significantly lower in AD patients, with a 

similar trend for plasma vitamin D (p = 0.094) levels. 

In addition, the fatty acid profile in erythrocyte 

membranes was different between groups for 

several fatty acids. 



Lower levels of multiple key nutrients  
in early AD (MMSE 25) 

P = 0.046 

Olde-Rikkert et al., J Alz Dis, 2014 



Conclusion: In non-malnourished patients 
with very mild AD, lower levels of some 
micronutrients, a different fatty acid profile 
in erythrocyte membranes and a slightly 
but significantly lower MNA screening 
score were observed. This suggests that 
subtle differences in nutrient status are 
present already in a very early stage of AD 
and in the absence of protein/energy 
malnutrition. 



 

Nutrition and neurodegeneration: epidemiological 

evidence and challenges for future research 

Br J Clin Pharmacol. Mar 2013; 75(3): 738–755. 
Sophie Gillette‐Guyonnet,Marion Secher, and Bruno 

Nearly all of the data linking nutrition to cognitive decline or dementia/AD comes from 

observational studies and results are sometimes conflicting because of methodologic 

issues. It seems necessary to develop further prospective studies of adequate duration, 

including subjects whose diet is monitored at a sufficiently early stage or at least before the 

onset of disease or cognitive decline. RCTs of dietary interventions have yielded mixed 

findings and need to be conducted that they focus on specific groups of subjects 

(middle‐aged and elderly populations; subjects with vitamin deficiencies or normal and 

high levels). Such research identifying the role of specifics nutrients, foods or dietary 

behaviors, is an indispensable step before we can propose specific recommendations in 

the future. 

In the absence of curative treatment, even if it is difficult to change lifestyle habits, lifestyle 

factors (diet, social engagement, cognitive stimulation, physical exercise) seem the most 

reasonable candidates for prevention trials at the current time, in particular due to their 

safety. Due to the difficulties in conducting a multidomain intervention, RCTs may not 

represent the gold standard in this field, and large public health interventions at the 

population level may be required. However, such interventions would have to be feasible, 

cost‐effective and easily transferable in order to have a real public health impact. 


