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Petersen RC Journal of Internal Medicine 2004; 256: 183–194

Mild Cognitive Impairment: definition
(Mild neurocognitive disorder DSM-5)



MCI & mNCD: Natural History

MCI → AD 12%/year Controls → AD 1-2%/year

Petersen RC et al: Arch Neurol 56:303-308, 1999
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Classification and Pathogenesis

Petersen RC Journal of Internal Medicine 2004; 256: 183–194
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G. Zuliani & F. Bonetti: Nutraceutici, nootropi 
naturali e funzioni cognitive. In: Ruolo di 

nutraceutici ed alimenti funzionali in medicina 
preventiva. Bonomia University Press – BUP 2011Alimentazione 
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Potential useful nutrients

� Acidi grassi omega 3

� Vitamine e antiossidanti

� Ginkgo biloba

� Ashwagandha

� Resveratrolo

� Huperzia serrata

� Curcumina

� Illumina (bacopa monnieri)

� Tè verde

� Agent AC-1202

� Palmitoiletanolamide

� Colina

� Omotaurina

� Alcool

� Dieta Mediterranea

� Combination medical food

� Acidi grassi omega 3

� Vitamine e antiossidanti

� Palmitoiletanolamide

� Colina

� Dieta Mediterranea

� Combination medical foods



Saturi Insaturi

Palmitico (16:0)

Stearico (18:0)

Polinsaturi

Omega-6   

(n-6)
Omega-3 

(n-3)

Monoinsaturi

Omega-9 

(n-9)

Ac. α-Linolenico (18:3) 

Eicosapentenoico (20:5) (EPA)

Docosaexenoico (22:6) (DHA)

Ac. Linoleico (18:2)

Arachidonico (20:4)

Ac. Oleico (18:1) 

Acidi Grassi



� Il SNC ha la 2° maggiore concentrazione di lipidi

dopo il tessuto adiposo

� I fosfolipidi della membrana neuronale e della

mielina contengono quantità elevate di acido

Arachidonico e Docosaexenoico (DHA)

� Il contributo della dieta sembra fondamentale

poichè la capacità di sintesi di EPA e DHA è bassa, è

variabile tra individuo e individuo e può declinare

ulteriormente con l’età.

ACIDI GRASSI & SISTEMA NERVOSO CENTRALE



Sintesi della Fosfatidilcolina



n-3 PUFA: attività anti-apoptotica/anti infiammatoria

e produzione di Beta-Amiloide 

NPD1: neuroprotectin1

GA Jicha & WR Markesbery   Clin Interv in Aging 2010 DHA: Docosaexenoico



da Silva SL et al.  Alzheimer’s & Dementia 2014

Plasma Nutrients status in patients with AD: systematic

review and Meta-analysis

DHA: Docosaexenoico

EPA: Eicosapentenoico



Omega-3 fatty acids and cognitive decline: 

observational studies

Cole MG. et al. Prostaglandins Leukot Essent Fatty Acids 2009



E. Sydhenam et al.  2012  

Cochrane Database Syst Rev. 2012 



Summary of DHA/EPA dietary intervention trials in 

patients with mild cognitive impairment 

Thomas J et a.. BioMed Research International 2015



Oxidative stress and cognitive decline



PROTEZIONE 

NEURONALE

DANNO 

NEURONALE

HB Stahelin  Proocedings of Nutr Soc 2005

Stress ossidativo e demenza Oxidative stress and cognitive decline



da Silva SL et al.  Alzheimer’s & Dementia 2014

Plasma Nutrients status in patients with AD: systematic

review and Meta-analysis









http://archive.ahrq.gov/clinic/epcarch.htm

2006



NEJM   1997 
Petersen RC et al: NEJM 2005



We found no evidence that vitamin E affected the probability of progression from MCI to probable 

dementia due to AD over 36 months (RR 1.03, 95% CI 0.79 to 1.35, P = 0.81, 1 study, n = 516; moderate 

quality evidence). We were unable to extract data in accordance with the review protocol for other 

outcomes. However, the study authors found no evidence that vitamin E differed from placebo in its 

effect on cognitive function, global severity or activities of daily living . Authors' conclusions

We found no evidence that the alpha-tocopherol form of vitamin E given to people with MCI prevents 

progression to dementia, or that it improves cognitive function in people with MCI or dementia due to 

AD. However, there is moderate quality evidence from a single study that it may slow functional decline 

in AD. Vitamin E was not associated with an increased risk of serious adverse events or mortality in the 

trials in this review. These conclusions have changed since the previous update, however they are still 

based on small numbers of trials and participants and further research is quite likely to affect the results.

Cochrane Database Syst Rev. 2017 Jan 27;1:CD002854. 



Il ruolo della glia nella disfunzione neuronale, 

neurodegenerazione e demenza



Modulazione del fenotipo e ripristino della normofunzionalità gliale tramite l’azione su: 
recettore nucleare PPARα, recettori di membrana TRPV1 e GPR55, innalzamento del 
tono endogeno di endocannabinoidi.

Azione della Palmitoiletanolamide sulle cellule non 

neuronali (effetto pleiotropico e sincronico)



“La valutazione neuropsicologica è 
pressoché normale a T9.”

“A) la perfusione valutata mediante SPECT al 
basale mostra significativa ipoperfusione 
bilaterale nelle aree prietali, temporali inferiori e 
temporo-occipitali. B) a T9 la SPECT mostra 
perfusione normale pressoché in tutte le aree 
subcorticali.”



Colina



Colina alfoscerato  



Colina alfoscerato  



Colina alfoscerato



Dieta mediterranea e funzioni cognitive



Dieta mediterranea e Deterioramento cognitivo

Singh et al. J Alzheimer’s Disease 2014 



Mediterranean Diet and Age-Related Cognitive Decline: 

A RCT

Valls-Pedret C. et al Jama Internal Medicine 20015





Combination Medical Foods: Fortasyn Connect

36

125 ml, once-per-day, milk-based liquid

Vanilla or strawberry flavours

Macronutrients:

125 kcal, as protein (12%), fat (34%), CHO 

(53%)

Micronutrients

Other micronutrients according to FSMP 

levels

FORTASYN CONNECT

Designed to support  the formation 
and function of synapses



B12

Folic acid

B6

Vit C

Selenium

Vit E

EPA DHA

Phospholipids

Choline

UMP

Phosphocholine

CDP-choline

Phospahtidylcholine

CTP

DAG

Brain

NEURONAL MEMBRANE

Precursors

Cofactors

Mechanism of action: enhancing synaptic membranes

•Phospholipid synthesis depends on 

the presence of uridine, choline and 

DHA

•B-vitamins enhance precursor 

bioavailability

•Antioxidants protect the neuronal 

membrane and maintain its integrity, 

stability and function

Axon

neurite

dendriticspine

Axon

Axon 
terminal 

dendriticspine



Souvenir I: Design and methodology

• Design: randomised,double-blind, 
controlled, parallel-group, multi 
centre (28 sites in NL, Bel, Ger, 
UK)

• Patients:drug-naive mild subjects 
with probable AD (MMSE 20–26)

• Intervention: Fortasin Connect, a 
once-a-day (125 ml / day) drink or 
an isocaloric control

• Co-primary outcomes: delayed 
verbal recall task of the WMS-r  
and modified ADAS-cog

n=212

t ≤-3   t=0                    6                     12                                                                          

Fortasin Connect (n=106 )

Control (n=106 )

Outcome parameters

Scheltens et al. Alz & Dement 2010.



Souvenir I: Fortasyn Connect improves memory
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Significantly more responders in mild

AD after 12 weeks (p=0.021)* 

Significantly more responders in very 

mild (MMSE 24–26) AD after 12 weeks 

(p=0.019)*

Delayed verbal memory WMS-r

40 %

24 %

Scheltens et al. Alz & Dement 2010.



Souvenir II: Design & Methodology

• Design: randomized, double-blind, controlled, parallel-group, 

multi-centre (27 sites) in Europe (NL, Ger, Bel, Fr, It, Sp) 

• Patients: mild AD patients (MMSE > 20), AD drug-naïve

• Intervention: Fortasin Connect or an isocaloric control

• Outcomes: Memory domain score (z-score) of the NTB (primary); 

Executive domain of NTB & Total composite score of NTB 

(secondary) 

t ≤ -3       t=0               12 24    weeks                                                  

Control (n=129) 

Fortasyn Connect (n=130)

n=259

Outcome Measures

Scheltens et al. Alz & Dement 2012



Primary Efficacy: Memory Domain Score of the 

Neuropsychological Test Battery

Significant effect on NTB memory 

domain during 24 weeks 

(whole period trajectory; p=0.023) 

Scheltens et al. Alz & Dement 2012.



Secondary Efficacy: NTB Total and NTB Executive 
Domain
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NTB composite score trend 
(p=0.053)

NTB executive domain score 
no significant effect (p=0.686)

Scheltens et al. Alz & Dement 2012.
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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 

Olde Rikkert et al. JAD 2014
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3. Brain Network Organization*1. Peak Frequency

p=0.053

p=0.009

2. Phase Lag Index

p=0.011

p=0.019

Network parameters suggest preserved

synaptic formation, function and network

Scheltens et al. J Alzheimers Dis. 2012;31:225-236.

de Waal et al. Plos One 2014;9:1.ITT, MMRM, 2 df contrast, data are mean ±SE
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A clinical trial investigating the effects of 
Fortasyn Connect in prodromal Allzheimer’s

disease: results of the LipiDiDiet study



Conclusioni

� MIC è una sindrome a patogenesi multifattoriale

� Nel paziente con deterioramento cognitivo  sono spesso 

presenti deficit nutrizionali multipli

� Per numerosi “nutrienti” è stato ipotizzato un effetto 

neuroprotettivo

� Meccansimi fisiopatologici

� Studi osservazionali

� Gli studi di intervento suggerisco la superiorità  di un 

approccio nutrizionale  globale combinato rispetto alla 

supplementazione singola

� Effetti più marcati nelle forme iniziali di declino: “the earlier

the better”



Università di Ferrara
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Souvenir I: Positive safety profile & biochemical changes

• No significant differences in the number of adverse events (AEs) or serious AEs

• No clinically relevant differences in blood safety parameters

• Overall adherence was very high (94%)

Increased % DHA in plasma 
erythrocyte membrane (p<0.001) 

Scheltens et al. Alz & Dement 2010.

)

Reduced plasma homocysteine (p<0.001) 



Objective Pilot study to investigate the effects of Fortasyn Connect 
(Souvenaid) in prodromal AD on cognition, function, MRI volumes, 
progression to dementia, blood and CSF

Study design Randomised, controlled, double-blind, p arallel-group
Rescue medication allowed after progression to dementia

Subjects 311 subjects with prodromal AD 1

Intervention Active (incl. Fortasyn Connect ) vs. iso-caloric control, 125 ml daily

Duration 24 months

Centres 11 sites in 4 countries

Main assessments Baseline, 6, 12, 24 months

Optional 4 x 1 year double-blind extension period

Assessments of study parameters

Active (n=153) Active

Control (n=158) Control

Time [months]: 0 3 6 9 12 18 24 36 48 60 72

n=311





Tea consumption and cognitive impairment and decline

in older Chinese adults

Tze-Pin N. et al. Am J Clin Nutr 2008



The verde



Kuriyama S. et al. Am J Clin Nutr 2006



Clinical Benefits of green Tea consumption for
cognitive dysfunction

Ide K. Et al  PharmaNutrition 2015



Prevalence and natural history of MCI 



Acidi Grassi Omega 3



Vitamine & Antiossidanti





J Alzheimer Disease 2012 



Single nutrient interventions in AD/MCI: 

in general no beneficial effects on cognition
Nutrient Author Journal

#Subjects/
Duration

Outcome

n3 PUFAs

Quinn
2010

JAMA
402 
18 months

DHA compared with placebo did not slow the rate of cognitive and 
functional decline in mild-moderate AD patients.

Freund-
Levi
2006

Arch Neurol
174 
6 months

Administration of n3PUFA in mild -moderate AD patients did 
not delay the rate of cognitive decline according to the MMSE or the 
cognitive portion of the ADAS. However, positive effects were observed 
in a small group of patients with very mild AD (MMSE>27)

B-vitamins

Aisen
2008

JAMA
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
276 
24 months

The results of this trial do not support the hypothesis that homocysteine 
lowering with B vitamins improves cognitive performance.

Vitamin E / 
Antioxidants

Dysken
2014

JAMA
304
Mean f-up
27 months

Among patients with mild to moderate AD, 2000 IU/d of alpha-
tocopherol compared with placebo resulted in slower functional decline.

Petersen
2005

N Eng J Med
769 
36 months

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

Galasko
2012

Arch Neurol
52
16 weeks

However, this treatment (vitamin E + vitamin C plus α-lipoic acid) raised 
the caution of faster cognitive decline

Vitamin D2
Stein
2011

J Alz Disease
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

Ginkgo 
biloba

DeKosky
2008

JAMA
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.



F. Amenta 2014

Lecitina 



Citicolina  

F. Amenta 2014



Colina alfoscerato  

F. Amenta 2014


