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We used data from the European Prospective Investigation of Cancer
(EPIC)-Norfolk cohort study in adults (n = 25,639) aged 40-79 years who
completed a 7-day diet diary between 1993 and 1997. Incident CVD 
(primary outcome), cardiovascular mortality, and all-cause mortality
(secondary outcomes) were identified using record linkage to hospital 
admissions data and death certificates up to 31 March 2015.
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PURE Study group, ESC 2018, unpublished



Bellavia A et al, Am J Clin Nutr 2013

Fruit and vegetable consumption and all-
cause mortality: a dose response analysis in 

71,000 swedish men and women

Average follow-up: 13 yrs3 anni di vita 
in meno



Lancet, 2017

Higher fruit, vegetable, and legume consumption
was associated with a lower risk of non-
cardiovascular, and total mortality. Benefits 
appear to be maximum for both non-
cardiovascular mortality and total mortality at
three to four servings per day (equivalent to 375–
500 g/day).



Fruit and vegetable consumption and mortality from all causes, 
cardiovascular disease, and cancer: systematic review and dose-

response meta-analysis of prospective cohort studies

Wang X et al, BMJ 2014

RR of all cause mortality associated with an additional serving/day of fruit and vegetables



Fruit and vegetable consumption and mortality from all causes, 
cardiovascular disease, and cancer: systematic review and dose-

response meta-analysis of prospective cohort studies

Wang X et al, BMJ 2014

Relative Risk of all cause mortality associated with intake (servings/day) of fruit and vegetables



Perché il consumo di frutta e verdura 
ha effetti favorevoli sulla salute?

• F&V hanno un certo potere saziante e lasciano 
comunque meno spazio ad alimenti con effetti di salute 
meno favorevoli

• Sono ricche di Potassio
• Sono ricche di Polifenoli

– Azione antiossidante ed antinfiammatoria
– Azione prebiotica

• Sono ricche di fibra alimentare
– Azione prebiotica
– Azione metabolica

• Sono ricche di nitrati (specie la verdura in foglia)



Nohara-Shitama Y et al, J Am Heart Assoc 2018

1291 participants, 21-85 yrs, follow-up 27.5 yrs

Q4: HR 0.62 vs Q1
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Hosseini B et al, Am J Clin Nutr 2018

Effects of fruit and vegetable consumption on 
inflammatory biomarkers: a meta-analysis

CRP



Hosseini B et al, Am J Clin Nutr 2018

Effects of fruit and vegetable consumption on 
inflammatory biomarkers: a meta-analysis

TNF-alfa



I molteplici effetti dei polifenoli

• Effetto antiossidante
• Effetti sulla trascrizione genica
• Inibizione dell’attività delle amilasi
• Effetti sul microbiota (con 

formazione di metaboliti secondari)
• Effetto antiinfiammatorio
• ….





Maas R et al, J Am Heart Assoc 2017

Plasma Nitrate, Cardiovascular Disease and All-Cause 
Mortality in the Community: The Framingham Offspring Study



L’arginina e le vie del Nitrossido (NO)



Dietary nitrates as a source of NO: a good 
reason to eat fruit and vegetables?

Rathod KS et al, Mol Nutr Food Res 2015

3 Na+ 3 K+ 65 Na+ 3 K+ 65 Na+ 35 K+   mmoL



Nitrate concentrations in vegetables

Eur Food Saf, EFSA J 2008



Nitrate concentrations in fruits

Colla G et al, Sci Hort 2018



Dietary nitrates and FMD in 
hypercholesterolemic patients: a RCT

Velmurugan S et al, Am J Clin Nutr 2015

Effect on Nitrites Effect on Nitrates

250 ml of nitrate rich beetroot juice



Dietary nitrates and FMD in 
hypercholesterolemic patients: a RCT

Velmurugan S et al, Am J Clin Nutr 2015



Nitrate-Rich Fruit and Vegetable Supplement Reduces Blood 
Pressure in Normotensive Healthy Young Males without
Significantly Altering Flow-Mediated Vasodilation: A RCT

Sweazea KL et al, J Nutr Metab 2018
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Dietary nitrate intake from vegetables and CVD mortality: 
a prospective study in a cohort of older Australians

Liu AH et al, Eur J Nutr 2018



Bryan NS et al, Nutr Res 2015

Health effects of dietary Nitrates: CV vs. Cancer



Relazione tra apporto di nitrati/nitriti e 
tumori

• A review of data by the World Health Organisation Expert Committee on Food
Additives found that there was no evidence that NO3

- was carcinogenic to humans.
• The International Agency for Research on Cancer reported that “There is

inadequate evidence in humans for the carcinogenicity of nitrate in food and in 
drinking water”.

• However, they also reported that “There is limited evidence in humans and 
animals for the carcinogenicity of NO2

- in food; NO2
- in food is associated with an 

increased incidence of stomach cancer”. 
• There is sufficient evidence in experimental animals for the carcinogenicity of 

nitrite in combination with amines or amides” . . . ..There is limited evidence in 
experimental animals for the carcinogenicity of NO2

- per se.”
• Large prospective studies do not support the hypothesis of an association between

ingestion of NO3
- or NO2

- and stomach cancer. 
• Thus, in sum while it seems that the risk of cancer with NO3

- is negligible concerns
still remain with respect to NO2

-.

Rathod KS et al, Mol Nutr Food Res 2015
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Effects of SAT, trans MONO, cis MONO, and cis POLY 
Fatty Acids on LDL and HDL Cholesterol

Zock, 1997

LDL chol HDL chol

Saturated
Trans-unsat
Monounsat
Polyunsat

0.4

0.2

0

-0.2

Values obtained by meta-analysis of 32 controlled dietary trials in humans

Zock P et al., Can J Physiol Pharmacol 1997



Saturated fats and CVD: a meta-analysis

Siri-Tarino PW et al.; Am J Clin Nutr 2010

OR: 1,00



June 12th, 2014



de Souza RJ et al, Brit Med J 2015

Saturated fats



Associations of fats with CVD and 
mortality: the PURE study

Dehghan M et al, Lancet 2017

135m persons, 35-70 yrs, 
18 countries, av. follow-up 7.4 yrs



Saturated FA and risk of CHD: 
data from the EPIC-NL study

Praagman J et al, Am J Clin Nutr 2016
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Saturated FA and risk of CHD: 
data from the EPIC-NL study



Association of specific dietary fats 
with total mortality: saturated fats

Wang DD et al, JAMA Int Med 2016



Una possibile spiegazione:

AG 
saturi

Carnitina
Ferro
Eme

Carne

Calcio
Tripeptidi

ACE inibitori
probiotici

CLA
Latticini



De Oliveira Otto MC et al, Am J Clin Nutr 2012

Intake of saturated fat by food source 
and incident CVD: the MESA study



Astrup A, Am J Clin Nutr 2014

A changing view on SFAs and 
dairy: from enemy to friend



Cheese and CV diseases: 
a metanalysis

Chen GC et al, Eur J Nutr 2016
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Chen GC et al, Eur J Nutr 2016



Dairy consumption and the prevention of 
CVD: a meta-analysis of prospective studies

Gholami F et al, J Cardiovasc Thorac Res 2017



Cheese Consumption and Risk of All-
Cause Mortality: A Meta-Analysis of 

Prospective Studies

Tong X et al, Nutrients 2017



Dehghan M et al, Lancet 2018

Full fat dairy intake, incident CVD and all-
cause mortality: the PURE study



Il disturbante pensiero di Ioannidis



Wood AM et al, Lancet 2018
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Wood AM et al; Lancet, 2018Cosa succede se si confrontano never, ex, e current drinkers
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Perché sono stati esclusi gli astemi?

We focused our study on current alcohol drinkers for three main
reasons. 

1- First, alcohol guidelines provide recommendations about low-risk
limits only for drinkers (we are unaware of any guidelines that
encourage non-drinkers to consume alcohol).
2- Second, a focus on current drinkers should limit potential biases that
are difficult to control in observational studies (eg, reverse causality, 
residual confounding, and unmeasured effect modification) because
ex-drinkers include people who might have abstained from alcohol
owing to poor health itself, as well as those who have changed their
habits to achieve a healthier lifestyle. 
3- Third, never-drinkers might differ systematically from drinkers in 
ways that are difficult to measure, but which might be relevant to 
disease causation.



Wood AM et al; Lancet, 2018
Chi divide il consumo in più di 2 dosi settimanali 
ha una riduzione della mortalità fino ai 250 g/settimana



Effetto delle modificazioni dietetiche sul 
profilo lipidico

Poli A et al, in preparation, 2018

Nutriente Effetto su 
HDL/LDL

Effetto atteso sul 
colesterolo LDL Note

Acidi grassi 
insaturi trans

LDL ⇑
HDL ⇓

-1/1,5% per ogni calo 
di 1% dell’intake

L’apporto alimentare in Italia è in 
media basso; l’effetto atteso è 
modesto.

Acidi grassi saturi
LDL ⇑
HDL ⇑

-1/1,5% per ogni calo 
di 1% dell’intake

La restrizione del loro apporto non 
ridurrebbe il rischio CV nonostante il 
miglioramento della lipidemia

Acidi grassi PUFA 
omega-6 LDL ⇓

-0,5/1% per ogni 
aumento di 1% 
dell’intake

L’apporto alimentare in Italia, in 
media, non è elevato; l’effetto atteso 
è di potenziale interesse.

Colesterolo 
alimentare LDL ⇑

-1/1,5% per ogni 
riduzione di 200 
mg/die dell’intake

Fibra solubile LDL ⇓
-1,5/2,5% per ogni 
aumento di 5 g/die 
dell’intake

L’apporto alimentare in Italia, in 
media, non è elevato; l’effetto atteso 
è di potenziale interesse.

Effetto 
complessivo LDL ⇓ -1,5/5% L’adesione nel tempo dei pazienti è 

variabile, ma in genere bassa

Cochrane, 2003
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Abstract

… The Panel considered that monacolin K in lactone
form is identical to lovastatin, the active ingredient
of several medicinal products authorised for the 
treatment of hypercholesterolaemia in the EU. 
… The Panel considered that the available information 
on the adverse effects reported in humans were
judged to be sufficient to conclude that monacolins
from RYR when used as food supplements were
of significant safety concern at the use level of 
10 mg/day. 
… The Panel further considered that individual cases of 
severe adverse reactions have been reported for 
monacolins from RYR at intake levels as low as 3 
mg/day. 



65

Abstract – continued

… The Panel concluded that exposure to monacolin K 
from RYR could lead to severe adverse effects on 
musculoskeletal system, including
rhabdomyolysis, and on the liver. In the reported
cases, the product contained other ingredients in 
addition to RYR.
… On the basis of the information available and several
uncertainties highlighted in this opinion, the Panel 
was unable to identify a dietary intake of 
monacolins from RYR that does not give rise to 
concerns about harmful effects to health, for the 
general population, and … for vulnerable
subgroups of the population.



66
EFSA ANS panel, EFSA Journal 2018

“The Panel noted that there is a large variability and discrepancy in both
the content of monacolin K and the ratio between monacolin K lactone and 
its hydroxyacid form in the 10 commercial products considered (Table 4 ). 
Some samples showed a clear predominance of monacolin K lactone, which
seems not usual in natural RYR products.”

EFSA sta forse cercando di dirci qualcosa?



Effect of a genetically or pharmacologically 
mediated LDL-C reduction on CHD risk

Ference BA et al, JACC 2015



Strategie di prevenzione CV

Integratori
Nutraceutici &
Alimenti 
Funzionali

Dieta ed attività 
fisica adeguata

Farmaci

Poli A et al, Pharm Res, 2018



Strategie di prevenzione CV

Integratori
Nutraceutici &
Alimenti 
Funzionali

Stile di Vita

(Positive
Nutrition
e Attività
Fisica
Adeguata) 

Dieta ed attività 
fisica adeguata

Farmaci

Integra-
tori, nutra-
ceutici &
Alimenti 
Funzionali

Farmaci

Poli A et al, Pharm Res, 2018
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