
 

 Supporti nutrizionali nel trattamento 

della malattia di Alzheimer: quali 

evidenze   

Angelo Bianchetti 
 



Le persone  che sono affette da decadimento cognitivo, in 
particolare AD presentano importanti modificazioni dello stato 

nutrizionale per numerosi fattori: 
 

• Modificazione delle abitudini alimentari (riduzione dell’appetito, riduzione 

del numero dei pasti, monotonia dei cibi) 

• Limitazione delle opportunità di approvvigionamento 

• Alterazioni dello stato funzionale (difficoltà a preparare gli alimenti e a 

nutrirsi correttamente, problemi masticatori) 

• Compromissione delle funzioni cognitive (dimenticanza di assumere i 

cibi, difficoltà nel cucinare correttamente) 

• Comparsa di disturbi del comportamento (rifiuto del cibo, depressione, 

bulimia) 

• Modificazioni delle richieste energetiche (più frequentemente un 

aumento) 

• Nelle fasi avanzate comparsa di disfagia 

 



Why are Alzheimer patients thin? 

Singh S., et al, Age Ageing.1998;17:21-28 

We observed that none of our long-stay elderly 

patients with AD was obese: most of them were thin 

and some become cachetic. 

Alzheimer’s patients lose weight and on average 

weigh 21% less then non demented patients and 

14% less then MID patients. This weight loss is not 

accounted for by any obvious deficit in food intake, or 

by malabsorption. 



Weight loss in Alzheimer’s Disease  

• during the natural history almost twice as many AD patients 

as control subjects lost ≥5% of their initial body weight 

• the same finding was observed for a loss of ≥10% of initial 

body weight 

• AD patients were also more likely to gain ≥5% of their initial 

body weight than were control subjects 

• the risk of weight loss tends to increase with the severity 

and progression of AD 

• weight loss is a predictor of mortality in subjects with AD 

• weight gain appears to have a protective effect. 

S. Gillette-Guyonnet et al, Am J Clin Nutr  2000 
BK Tamura  et al, J Nutr Eld, 2007  



Age-adjusted mean weight over time by dementia status. 
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Barrett-Connor J Am Geriatr Soc. 1996 Oct;44(10):1147-52.  



Accelerated Weight Loss May Precede Diagnosis in Alzheimer Disease  
DK Johnson, CH Wilkins, JC Morris  

Arch Neurol. 2006;63(9):1312-1317.  

 

Average weight loss (men and 

women combined) over time by 

group. T0 indicates the time of 

dementia diagnosis; T − 1 through 

T − 6, times of assessment before 

diagnosis; and T + 1 through T + 3, 
times of assessment after 

diagnosis. 



Nutrizione e malattia di Alzheimer 

• Abitudini e 

comportamento 

alimentare 

• Opportunità di 

approvvigionamento 

• Modalità di consumo 

del cibo 

• Richieste energetiche 

• Digestione e 

assorbimento 

• Rifiuto del cibo e 

disfagia 

 

 

 

 

L’AD influenza la nutrizione 



I fattori nutrizionali influenzano le 
manifestazioni cliniche della malattia di 

Alzheimer e le complicanze 

 
• Riduzione delle difese immunitarie 

• Aumento del rischio di caduta 

• Riduzione della massa muscolare e della 

forza 

• Peggioramento dello stato funzionale 

• Peggioramento della prognosi delle malattie 

acute 
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• Rischio di sviluppare 

demenza e AD 

• Progressione della 

malattia 

• Funzioni cognitive 
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?
? 



I fattori nutrizionali influenzano il rischio di AD/demenza, la 

progressione dell’AD/demenza e le prestazioni cognitive anche 

in soggetti non dementi  

• Dati epidemiologici:  
– un elevato consumo di frutta e vegetali riduce del 38% il rischio di 

sviluppare demenza in uno studio osservazionale di 7 anni (Ritchie 
et al, BMJ 2010) 

 

– una elevata assunzione di vitamina C e vitamina E è associata ad 
un rischio più basso di sviluppare malattia di Alzheimer (82%) 
(Engelhart et al, JAMA 2002 ) 

 

– una dieta ricca di insalata, noci, pesce, pomodori, pollame, verdura, 
frutta e ortaggi a foglia verde si associa a una riduzione del rischio 
di sviluppare malattia di Alzheimer del 48% (Gu et al, Arch Neurol. 
2010)  

 

– Una dieta “mediterranea” riduce il rischio di sviluppare AD e MCI 
(Scarmeas et al, Ann Neurol 2006; Scarmeas et al, Arch Neurol 2009) 

 



• Dati clinici 
– In soggetti anziani sani, elevati livelli plasmatici di vitamine del gruppo B 

(B1, B2, B6, folati, B12), C, D, e E, e di acidi grassi ω-3 si associano a 
migliori prestazioni cognitive e minore atrofia cerebrale alla RMN (Bowman 
GL et al Neurology 2012)  

 

– In soggetti sedentari, ipertesi e in sovrappeso, una dieta ipocalorica, povera 
di sodio, ricca di potassio, calcio e magnesio, di frutta e vegetali, a basso 
contenuto di grassi animali, ricca di fibre, si associa a miglioramento delle 
prestazioni cognitive.  (Smith PJ et al, Hypertension 2010) 

 

– Una dieta ricca di cibi ad elevata capacità antiossidante (olio di oliva, noci) 
si associa  a migliori prestazioni cognitive  mnesiche; associazione 
indipendente fra escrezione urinaria di polifenoli e prestazioni mnesiche. 
(Valls-Pedret et al, JAD 2012)  

I fattori nutrizionali influenzano il rischio di AD/demenza, la 

progressione dell’AD/demenza e le prestazioni cognitive anche 

in soggetti non dementi  













Qiu, Xu and Fratiglioni, JAD, 2010  





N Engl J Med. 2013 Mar 28;368(13):1169-71. 





• cardiovascular risk factors such as poor diet, obesity and higher body 

mass index, diabetes and insulin resistance, and other aspects of the 

metabolic syndrome contribute to risk for AD dementia.  

• part of the increased risk for AD dementia associated with vascular risk 

factors is surely related to an increase in cerebrovascular burden, but 

there may be a direct contribution to the development of Alzheimer 

pathology as well 

• the important lesson from the study is that dietary intervention can 

change brain amyloid chemistry in largely consistent and apparently 

meaningful ways—and in a short period of time.  

• it adds another small piece to the growing evidence that taking good 

care of your heart is probably good for your brain too. 

 



Single nutrient interventions in MCI and AD:  

No effect on cognitive functioning 

Author Journal Nutrient 
#Subjects/ 

Duration 
Outcome 

Stein 

2011 
J Alz Disease 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 

Quinn 

2010 
JAMA DHA 

402  

18 months 

DHA compared with placebo did not slow the rate of cognitive and functional 

decline in mild-moderate AD patients. 

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. 

Freund-Levi 

2006 
Arch Neurol n3 PUFAs 

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.  

Petersen 

2005 
N Eng J Med Vitamin E 

769  

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







Medical food:  

una nuova opportunità di terapia 

• Un cibo formulato per essere consumato o somministrato per via 

enterale sotto la supervisione di un medico. 

• Prodotto per la gestione dietetica di una specifica malattia o 

condizione per la quale esistano necessita alimentari peculiari, 

basate su principi scientifici. 

• Prescritto dopo una valutazione medica. 

• Quindi, “medical food” è un prodotto nutrizionale 

prescritto per il trattamento di una specifica condizione 

clinica. 

FDA, Center for Food Safety and Applied Nutrition, US Department of Health and Human 
Services; 2007.  





Amyloid cascade hypothesis 



• Synaptic loss occurs very early in the disease process and is 

considered the most structural correlate to cognitive 

performance.  
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Hypothetical model of increased nutrient requirements throughout the whole AD stages. Lower nutrient 

status (e.g. of DHA, vitamins A, C, E, folate, and vitamin B12) has been reported in patients with AD 

compared with cognitively intact elderly controls. Such compromised nutritional status may result from 

alteration in nutrient intake, uptake, metabolism, and utilization. First, worsening of appetite, altered 

taste and smell might lead to smaller portions of food being consumed, to food neglect, and to changes 

in food preferences, resulting in lower intake of specific nutrients. Second, compromised nutrient uptake 

and metabolism (e.g., due to compromised liver function) result in lower concentration in the circulation. 

Third, AD-specific pathology may result in higher utilization and needs of specific nutrients (e.g., for 

neuronal membrane and synapse formation). Collectively, these factors result in a putative increased 

nutrient requirement that is specific to AD. 

W. Mi et al. / Nutrition (2013) 1–10 



Fattori nutrizionali e AD: le 

modalità di relazione. 

 

• Effetto di protezione dai fattori vascolari 

• Effetto di riduzione del carico infiammatorio 

• Effetto su specifici meccanismi coinvolti nella 

patogenesi della malattia di Alzheimer 

(tossicità a-β, integrità sinaptica, 

neurotrasmissione)  

 







Axona (caprylidene) 

• Single-Administration Clinical Study in Patients With AD or MCI  

This randomized, placebo-controlled, crossover-design study enrolled 20 

subjects between the ages of 55-85 years old and diagnosed with probable 

AD or mild cognitive impairment (MCI). It was designed to measure the 

therapeutic effects of a single administration (40-80 grams) of medium-chain 

triglycerides (MCTs) on memory. Subjects were allowed to continue on stable 

concomitant AD treatments. A single 40-gram administration of MCTs led to 

elevated BHB serum levels (to approximately 0.5 mM at 90 minutes following 

administration) that were positively correlated with improvement in paragraph 

recall (a measure of cognition) (P = 0.02). APOE4(-) patients showed greater 

improvement compared to APOE4(+) patients in the AD Assessment Scale—

Cognitive subscale (ADAS-Cog, which measures memory and other aspects 

of cognitive performance) (P = 0.039). 

 

 

http://www.about-axona.com/us/en/cgp/cgp-index/


• Clinical Study in Patients With Probable Mild to Moderate AD  

This double blind, randomized, placebo-controlled, 90-day study enrolled 152 subjects 

with mild to moderate AD in the US. At day 45, ADASCog scores stabilized in the 

Axona group, whereas a decline in cognition was observed in the placebo group. The 

point difference in ADAS-Cog change from baseline scores at day 45 between groups 

was 1.91 (P = 0.024). This point difference in ADAS-Cog change from baseline scores 

at day 90 between groups was 1.54 (P = 0.0767). Final ADAS-Cog evaluations were 

performed following a 2-week washout period (day 104): the Axona group maintained 

a slight improvement from baseline, whereas the placebo group still demonstrated a 

decline, although the difference between groups was no longer statistically significant 

(P = 0.405). The ADAS-Cog change from baseline score was also analyzed in 

subgroups of patients based on APOE4 genotype. The APOE4(-) patients receiving 

Axona showed improved cognitive function when compared with APOE4(-) patients 

receiving placebo. The point difference in change from baseline ADAS-Cog scores for 

APOE4(-) Axona and placebo patients at day 45 was 4.77 (P < 0.0005), and was 3.36 

at day 90 (P = 0.015; see Figure 2). In APOE4(+) patients, the mean change in ADAS-

Cog total scores for the 2 groups was essentially identical at all time points, with more 

patients showing decline rather than improvement at day 45 and day 90. 

 

 

http://www.about-axona.com/us/en/cgp/cgp-index/


• Bridging Study in Healthy Elderly Volunteers  

This open-label, randomized bridging study enrolled 66 healthy elderly 

subjects and was designed to establish the tolerability, safety, and 

pharmacokinetic (PK) profile of 3 different formulations of Axona administered 

for 14 days either with a 7-day titration (7 days at 10 grams MCTs followed by 

7 days at 20 grams MCTs) or without titration (14 days at 20 grams MCTs). 

The original formulation of Axona used in the AD controlled clinical trial 

required reconstitution with a meal replacement drink, (i.e Ensure), in order to 

enhance product tolerability. The two new formulations tested each contained 

an identical amount of MCTs as the original formulation, but different amounts 

of proteins and carbohydrates, and allowed for reconstitution in 6-8 ounces of 

water. The highest mean BHB levels (Cmax) and area-under-the-curve (AUC) 

values were observed in the cohort of subjects receiving the high-protein 

formulation at the 20-gram MCT level. This cohort of subjects receiving the 

high-protein formulation at the 20-gram MCT level also experienced the latest 

onset of most GI AEs.  

 

http://www.about-axona.com/us/en/cgp/cgp-index/


Development of a Medical Food 
Targeted to improve formation of synapses 

Uridine (UMP) 

Omega-3 fatty 
acids 

Choline 

Phospholipids 

B vitamins 

Antioxidants 

• 125 ml, 125 kcal, once-per-day drink, vanilla & strawberry flavours 

 

HYPOTHESIS:  

Souvenaid successfully addresses an unmet nutritional need in people with AD by increasing their 

intake of these dietary precursors and co-factors 



Summary mode of action a specific nutrient combination 

(Fortasyn Connect) based on preclinical observations 

• FC primarily target neuronal membrane quantity and quality 
 

• Resulting in increased synapse formation and function, and decreased 

pathology 

Fortasyn™ Connect 

 

 

•DHA 

•EPA 

•UMP 

•Choline 

•Phospholipids 

•Folic acid 

•Vitamin B12 

•Vitamin B6 

•Vitamin C 

•Vitamin E 

•Selenium 

Target 

 

 

•NEURONAL 

MEMBRANES 

 

•formation and 

composition 

Physiological effects 

 

 

SYNAPSES: 

Neurite outgrowth 

Synaptic proteins 

Dendritic spines 

  

NEUROTRANSMISSION: 

Neurotransmitters 

Receptor signalling 

  

ABETA PATHOLOGY: 

Abeta toxicity 

Abeta levels 

Plaque burden 

Neurodegeneration 

Behaviour 

 

 

Improved hippocampal-

dependent cognitive 

performance in animal 

models 

 

 

 
•Clinical application  

•in AD 



Mild Prodromal Moderate 

NTB + EEG / MEG 

MMSE ≥ 20, drug-naïve 

ADAS-cog 

MMSE 14-24, stable on AD drugs 

NTB + MRI / CSF 
MMSE ≥ 24, drug-naïve 

WMS-r & ADAS-cog 

MMSE 20-26, drug-naïve 

Funded by the EU FP7 project  

LipiDiDiet, Grant Agreement   N° 

211696 

Medical Food (FC) Clinical trial programme 

This project receives funding from the 

NL Food & Nutrition Delta project, FND 

N°10003 
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Significantly* (p=0.021) more 
responders in Mild (ITT) AD after 12 

weeks 

Significantly* (p=0.019) more 
responders in very Mild (MMSE 24-

26) AD after 12 weeks 

* Chi-square 

Delayed verbal memory WMS-r 

Souvenir I:  memory improvement 



Significant effect on NTB memory domain 
during 24 weeks  

(whole period trajectory; p=0.023)  

Trend on NTB composite score  
during 24 weeks 

(whole period trajectory; p=0.053) 

Statistical analysis re-run by Rush Alzheimer’s Disease Center 

ITT, Mixed Model for Repeated Measures (trajectory, mean ± SE) 

Souvenir II: memory improvement 

 



Nutritional status in AD 

Plasma concentration of selenium, uridine and 
the proportion of DHA and n-3 long chain PUFA 
in the erythrocyte membrane were lower in mild 
AD compared to healthy controls. In particular, 
this is the first time that a lower plasma uridine 
levels in mild AD compared to healthy controls 
has been observed  



COAGULATION MEASURES - PT  

No significant differences between groups were found for the 24-week change from baseline in serum 
concentrations of plasma PT 



COAGULATION MEASURES - aPTT 

No significant differences between groups were found for the 24-week change from baseline in serum 
concentrations of plasma aPTT  



Palatability rating  

(Mean ± SD) 

Mean GI ± SEM 
(Standard Error of the Mean) 

GI Classification 

4.7 ± 1.05 50.0 ± 3.53 LOW 

Glycemic Index - Results 

Rating scale palatability:  

1 = not palatable, 7 = very palatable 

GI Classification Score 

LOW ≤ 55 

MODERATE 56 – 69 

HIGH ≥ 70 



Souvenir II: Open Label Extension Study 

Souvenir II Open-label extension 

Active (n = 130) Active (n = 97) 

Control (n = 129) Active (n = 104) 

Time(wk) 0 12 24  36 48 

n = 259 

Souvenir II Open-label 

ITT population 
Control 

(n=129) 

Active 

(n=130) 

Control - Active 
(n=104) 

Active - Active 
(n=97) 

Age (y)   73.2 (8.4) 74.4 (6.9) 73.9 (8.3) 74.5 (6.8) 

Sex: males (n[%]) 64 (49.6) 68 (52.3) 52 (50.0) 51 (52.6) 

Total MMSE score   25.0 (2.8) 24.9 (2.9) 25.1 (3.4) # 25.1 (3.3) # 

Data are means (SD) unless stated otherwise. 
# At week 24 of Souvenir II study / start of OLE study. 



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  

Olde Rikkert et al. Manuscript submitted 
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Time (weeks) 

Control 

Active 

Open-label extension Double-blind phase 



Patients without the use of AD 
medication  
p=0.029 

 

Sample size (N)  

Active - 107 103 55 54 

Control - 100 103 69 68 

Olde Rikkert et al. Manuscript submitted 

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)  
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Key groups of interest –  

Patients with a large gap between 

the 24 week and the start of OLE 
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Time (weeks) 

Control Active 

Double-blind phase Open-label phase 

Delayed intake  
(mean= 12 wks) 

 

Sample size (N)  

Active - 107 103  17 17 

Control - 100 103  17 15 

Olde Rikkert et al. Manuscript submitted 

Patients with a large gap in study product 
intake (>7 days) 
p=0.006 

• Active-active group: memory 
benefits present at Week 24 
partially lost   
 

 

• Control-active group: further 
decline of memory domain scores 
was observed 
 

 

• Souvenaid during the OLE phase 
in patients with a large study gap: 
significant increase in NTB 
memory domain score between 
Week 36 and Week 48 







 

• Proof-of-Concept, multi-country (EU) multi-centre study (10 sites in 

Netherlands, Finland, Sweden and Germany) 

  

• 24-36 Months randomized, controlled trial in 300 drug-naive prodromal 

AD 
 

• Eligibility:  

• Prodromal Alzheimer diagnosis (Dubois et al, 2007) 

• MMSE ≥ 24 
 

• Outcome measures: 

• Primary: Neuropsychological Test Battery 

• Secondary: Progression to AD, functional (ADCS-ADL) and 

nutritional parameters, safety and tolerance 

• Biomarkers: CSF and MRI (0 – 12 – 24 – 36 months) 

Design and methodology 

A randomized, controlled, double-blind, parallel group, multicentre 

study to assess the effect of a Medical Food in pro-dromal AD 

subjects (Hilkka Soininen) 
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Stone JG, et al. Frontiers in Alzheimer’s disease therapeutics. Ther Adv Chronic Dis 2011;  2: 9-23 

Pharmacological treatment of AD 

Preventative 

Disease- 

modifying 


