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Cardiovascular disease is a leading cause of mortality Cardiovascular disease is a leading cause of mortality 
world wideworld wide

1. WHO Global atlas of CVD prevention and Control, 2011
2. WHO Global Burden of Disease, 2008

Age standardized 25Age standardized 25--year mortality per 1000 from CHD in 16 cohorts of year mortality per 1000 from CHD in 16 cohorts of 
the 7 Countries Studythe 7 Countries Study

Menotti A et al Eur J Epidemiol 1999;15:507-15 Menotti A et al Eur J Epidemiol 1999;15:507-15

Linear correlation coefficients among simple and combined foodLinear correlation coefficients among simple and combined food--
groups and mortality from CHDgroups and mortality from CHD

R 95% CI

Oils
Butter
Meat
Fish
Milk
Cheese
Alcohol
Bread
Cereals
Potatoes
Vegetables
Legumes
Fruit

-0.571
0.887
0.645

-0.279
0.600
0.407

-0.609
-0.001
-0.305
0.464

-0.228
-0.822
0.118

-0.825     -0.086
0.683      0.958
0.199      0.859

-0.676      0.260
0.129      0.839  

-0.124      0.745
-0.843     -0.142
-0.496      0.495
-0.688      0.238
-0.057      0.774
-0.646      0.309
-0.933     -0.531
-0.404      0.577

Predicted changes in death rates from CHD for defined changes in food Predicted changes in death rates from CHD for defined changes in food 
consumption, assuming causationconsumption, assuming causation

Change in average 
consumption of

From about 
(g)

To about (g) Predicted changes of 
CHD death rate (%)

Oils 
Legumes
Butter
Meat 
Cheese
Meat in US Railroad
Sugar products
Dairy products
Butter in East Finland

25
24
14
120
30
273
35
80
88

55 (+ 30 g)
54 (+ 30 g)
44 (+ 30 g)
70 (- 50 g)
60 (+ 30 g)

121 (- 152 g)
20 (- 15 g)
40 (half)
44 (half)

- 18.3
- 28.2
+ 52.6
- 24.4
+ 9.5
- 57.5
- 18.6
- 20.4
- 22.8

Menotti A et al Eur J Epidemiol 1999;15:507-15

Quintile Controls/cases (n) Median intake 

(g/day)

Multivariate 

adjusted ORa

(95% CI)

Multivariate 

Adjusted ORb

(95% CI)

1

2

3

4

5

Trend test P-value

32/36

35/37

36/30

31/39

37/29

7.2

12

25.0

29.3

54.3

1

1.17 (0.46-3.02)

0.69 (0.28-1.67)

0.91 (0.38-2.18)

0.36 (0.12-1.08)

0.05

1

1.16 (0.46-2.95)

0.60 (0.24-1.49)

0.83 (0.34-2.01)

0.26 (0.08-0.85)

0.02

Odds ratios (OR) (95% CI) of a first myocardial infarction according to Odds ratios (OR) (95% CI) of a first myocardial infarction according to 
olive oil intake (unadjusted for total energy intake)olive oil intake (unadjusted for total energy intake)

a conditional logistic regression (age-, hospital- and gender-matched pairs), adjusted for smoking, BMI, high 
blood pressure, high blood cholesterol, diabetes, leisure-time physical activity (METS-hours/week), marital 
status, occupation and study level.
b additionally adjusted for saturated fat, trans fat and total fibre intake  

Fernadez-Jarne E et al Intern J Epidemiol 2002;31:474-80
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Quintile Controls/cases (n) Median intake 

(g/day)

Multivariate 

adjusted ORa

(95% CI)

Multivariate 

Adjusted ORb

(95% CI)

1

2

3

4

5

Trend test P-value

28/40

38/31

38/30

29/40

38/30

6.1

13.6

21.0

30.9

52.2

1

0.39 (0.15-1.00)

0.40 (0.17-0.93)

0.59 (0.23-1.52)

0.22 (0.07-0.67)

0.03

1

0.45 (0.16-1.25)

0.44 (0.18-1.07)

0.70 (0.24-2.02)

0.18 (0.05-0.63)

0.03

Odds ratios (OR) (95% CI) of a first myocardial infarction according to Odds ratios (OR) (95% CI) of a first myocardial infarction according to 
energy adjusted olive oil intake energy adjusted olive oil intake 

a conditional logistic regression (age-, hospital- and gender-matched pairs), adjusted for smoking, BMI, high blood pressure, 
high blood cholesterol, diabetes, leisure-time physical activity (METS-hours/week), marital status, occupation and study 
level.
b additionally adjusted for % energy derived from SFA, % energy derived from trans fat, total fibre comsumption, folic acid 
intake, vitamin C intake, glycaemic load and ethanol intake (adding a quadratic term for non-linearity)  

Fernadez-Jarne E et al Intern J Epidemiol 2002;31:474-80

 Objective: Association between consumption of fruit, vegetables, and olive oil 

and the incidence of coronary heart disease (CHD) in 29,689 women enrolled 

between 1993 and 1998 in 5 European Prospective Investigation into Cancer and 

Nutrition (EPIC) cohorts in northern (Turin and Varese), central (Florence), and 

southern (Naples and Ragusa) Italy.

 Design: Major events of CHD (fatal and nonfatal myocardial infarction and 

coronary revascularization) were identified through a review of clinical records. 

 Results: During a mean follow-up of 7.85 y, 144 major CHD events were 

identified. A strong reduction in CHD risk among women in the highest quartile 

of consumption of leafy vegetables (hazard ratio: 0.54; 95% CI: 0.33, 0.90; P for 

trend = 0.03) and olive oil (hazard ratio: 0.56; 95% CI: 0.31, 0.99; P for trend = 

0.04) was found
Berdinelli B et al Am J Clin Nutr 2011;93:275–83

Fruit, vegetables, and olive oil and risk of coronary heart disease Fruit, vegetables, and olive oil and risk of coronary heart disease in in 
Italian Italian women: the EPICOR women: the EPICOR StudyStudy

ObjectiveObjective: The association between olive oil and overall and cause-specific 

mortality in the Spanish population in the European Prospective 

Investigation into Cancer and Nutrition (EPIC-Spain) was evaluated.

DesignDesign: A total of 40,622 participants (62% female) aged 29–69 y were 

recruited from 5 Spanish regions in 1992–1996. The association between 

olive oil (analyzed as a categorical and continuous variable) and overall and 

cause-specific mortality (CVD, cancer, and other causes) was analyzed by 

using Cox proportional hazards regression models adjusted for potential 

confounders.

Buckland G et al Am J Clin Nutr 2012;96:142–9

1 CVD, cardiovascular disease; EPIC, European Prospective Investigation into Cancer and Nutrition; Q, quartile.
2 Cause-specific mortality excluded 126 cases with no information on cause of death.
3 Cox proportional hazards regression analysis stratified by center, age, and sex.
4 Cox proportional hazards regression analysis stratified by center, age, and sex and adjusted for physical activity, BMI, waist 
circumference, educational level, smoking status, and intake of energy, alcohol, fruit, vegetables, meat, and dairy.

Association [HR (95% CI)] between olive oil intake and allAssociation [HR (95% CI)] between olive oil intake and all--cause and cause and 
causecause--specific mortality in the EPICspecific mortality in the EPIC--Spain cohortSpain cohort11

Buckland G et al Am J Clin Nutr 2012;96:142–9

 Seven hundred males and 148 females patients with first event of an ACS 
and 1078 population based controls, age and sex matched, were randomly 
selected. 

 Detailed information regarding their medical records, alcohol intake, 
physical activity and smoking habits was recorded. 

 Nutritional habits were evaluated with a semi-quantitative food-frequency 
questionnaire and use of oils in daily cooking or preparation of food was 
also recorded. 

 Multiple logistic regression analysis estimated the odds ratio (OR) of 
having ACS by types of oil used, after taking into account the effect of 
several confounders.

Kontogianni M et al Clin Cardiol 2007;30:125-9

OR 95% CI P

Oil category

No use of olive oil (reference category)
Exclusive use of olive oil
Olive plus other oils or fats 

Red meat intake (servings/week)

Fruits and vegetables intake (servings/week)
Cereals intake (servings/week)

Alcohol intake (wineglasses/day

1
0.53
0.77

1.68

0.66
1.15

1.09

-
0.34
0.54

1.40

0.57
0.98

0.97

-
0.71
1.09

2.03

0.76
1.33

1.22

<0.001
0.14

<0.001

0.001
0.06

0.14

Odds ratios (95% confidence interval) for nonfatal acute coronary Odds ratios (95% confidence interval) for nonfatal acute coronary 
syndromes associated with pattern of olive oil consumptionsyndromes associated with pattern of olive oil consumption

Kontogianni M et al Clin Cardiol 2007;30:125-9
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(A)(A) Per capita consumption of olive oil in selected countries (Olive Oil Council Data). Per capita consumption of olive oil in selected countries (Olive Oil Council Data). 
(B) Rates of coronary heart disease mortality according to the World Health (B) Rates of coronary heart disease mortality according to the World Health 

Organization standard (Cardiovascular Disease Organization standard (Cardiovascular Disease InfobaseInfobase).).

Huang CL et al Am Coll Surgeons 2008;207:407-16

Food Total Lipids Saturated 

fatty acids

Monounsaturated 

fatty acids

Polyunsaturated 

fatty acids

Butter 

Margarine

Olive oil

Corn oil

Sunflower oil

82

82

100

100

100

54

27

14

17

12

21

37

73

25

20

3

14

12

56

63

Composition of several fats and oils in total lipids and fatty acid classes Composition of several fats and oils in total lipids and fatty acid classes 
(g/100 g)(g/100 g)

Chemical formulas of representative compounds Chemical formulas of representative compounds for each for each group of group of 
minor olive oil componentsminor olive oil components

Lou-Bonafonte JM et al Mol Nutr Food Res 2012;56:1043–57

Content Olive oil Sunflower-
seed oil

Fish oil Palm oil Red palm oil

Total SFA (%)
Total MUFA (%)
Total PUFA (%)
Stearic acid (%) 
Palmitic acid (%) 
Oleic acid (%) 
Linoleic acid (%)
EPA (%)
DHA (%)
Vitamin E (ppm)
Carotenoids (ppm)
Polyphenols (mg/kg)
Squaline (%)
Co-enzyme Q10 (mg/l)

10·9 
79·8 
9·3 
3·4 
10·1 

72–78·9 
5·7 

-
-
-
-

230–500 
0·7

-

-
-

60–75
-
-
-

60–70 
-
-

±500 
-
-
-

2·6 
9·4 

81·8 
1·2 
0·9 
3·8 
1·7 

32·2 
31·2

-
-
-
-
-

51 
44·3 
3·7 

3·84 
39·15 
43·62 
11·32 

-
-

62 mg/kg 
1·2 mg/kg

-
Trace 
0·4* 

51
38
11
5

44
38
11
-
-

559–1000
500

-
1·1†
0·4*

ppm, Parts per million.
* Indicated value is as found in Carotino Premium palm oil (Carotino Sdn Bhd, Johor Bahru, Malaysia).
† Indicated value is as found in Carotino red palm oil concentrate (Carotino Sdn Bhd, Johor Bahru, Malaysia).

Composition of various oilsComposition of various oils

Bester D et al Nutr Res Rev2010;23:334–48
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ZampelasΑ et al Atherosclerosis 1998;139: 89-93
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Επίπεδα λιπιδίων εθελοντών με οικογενειακό ιστορικό Επίπεδα λιπιδίων εθελοντών με οικογενειακό ιστορικό 
στεφανιαίας νόσου μετά από μία Μεσογειακού τύπου στεφανιαίας νόσου μετά από μία Μεσογειακού τύπου 

Δίαιτα  Δίαιτα  

Williams CM et al Br J Nutr 1999;81:439-46
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Density gradient ultracentrifugation: Density gradient ultracentrifugation: 
High Carb and Olive Oil Vs. Controls (at 6 months)High Carb and Olive Oil Vs. Controls (at 6 months)

Zambon & Crepaldi J Intern Med 1999

Free cholesterol
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Dietary Fatty Acids Influence Serum Cholesterol Dietary Fatty Acids Influence Serum Cholesterol 
through Differential   Effects on Free Cholesterol & LDL through Differential   Effects on Free Cholesterol & LDL 

Receptor ActivityReceptor Activity

LDL receptors       Blood LDL-C

Cholesterol    
Esters

Saturated and trans fatty 
acids     (c12-16)

ACAT

Intracellular

Pool free chol

MUFA & n-6 PUFA

ACAT
Intracellular 
pool of free 
cholesterol

Cholesterol    
Esters

Pooled Analysis of 11 Major Cohort Studies

Jakobsen et al, AJCN 2009

Total of 344,696 individuals with 5,249 CHD events.  *p<0.05
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Change in CHD Risk for Each 5% Energy
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SFA   →   Carb  

SFA  →  MUFA

*

*

FLAVONOID INTAKE AND AGEFLAVONOID INTAKE AND AGE--ADJUSTEDADJUSTED
MORTALITY FOR CHDMORTALITY FOR CHD

(25 years follow(25 years follow--up of the Seven Countries Study)up of the Seven Countries Study)
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Arterioscler Thromb Vasc Biol, 1996, 16: 1347-1355

Επίπεδα λιπιδίων εθελοντών μετά από δίαιτες πλούσιες σε Επίπεδα λιπιδίων εθελοντών μετά από δίαιτες πλούσιες σε 
κορεσμένα, κορεσμένα, μονοακόρεσταμονοακόρεστα και και πολυακόρεσταπολυακόρεστα λιπαρά οξέα   λιπαρά οξέα   
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 A double-blind, randomized, crossover dietary intervention study was 

conducted. 

 After a run-in period of 4 months (baseline values), two diets were used, one 

with polyphenol-rich olive oil (∼30 mg/day), the other with polyphenol-free 

olive oil. 

 Each dietary period lasted 2 months with a 4-week washout between diets.

 Systolic and diastolic BP, serum or plasma biomarkers of endothelial function, 

oxidative stress, and inflammation, and ischemia-induced hyperemia in the 

forearm were measured.

Moreno Luna R et al Am J Hypertension 2012; 25:1299-1304

Changes from baseline P value*

Biomarker Baseline Polyphenol-
rich olive oil

Polyphenol-
free olive oil

Nitrites/nitrates (μmol/l)
ADMA (μmol/l)
Ox-LDL (μg/l)
CRP (mg/l)
Blood pressure (mm Hg)

Systolic
Diastolic

IRH measurement (PU)
HA

19.7 
0.82 

153.0 
1.6 ± 0.9 

134.14 
84.64 

1,084

+4.7 
–0.09
–28.2
–1.9 ±

–7.91
–6.65 

+345

+0.8
–0.04 
–6.9 
–0.6

–1.65 
–2.17 

+36

<0.001
<0.01
<0.01

<0.001

<0.001
<0.001

<0.001
Table values are mean ± SD, n = 24.
ADMA, asymmetric dimethylarginine; BP, blood pressure; CRP, C-reactive protein; HA, hyperemic area; IRH, ischemia-
reactive hyperemia; ox-LDL, oxidized low-density lipoprotein;
PU, perfusion units.
*P value for the comparison across the intervention groups by ANOVA.

Endothelial function, oxidative stress, and inflammation biomarkers in young Endothelial function, oxidative stress, and inflammation biomarkers in young 
women with highwomen with high--normal BP or stage normal BP or stage 1 essential 1 essential hypertension after 4 months on a hypertension after 4 months on a 

MediterraneanMediterranean--style diet (runstyle diet (run--in period) and changes after 2 months on the in period) and changes after 2 months on the 
polyphenolrichpolyphenolrich or or the the polyphenolpolyphenol--free olive oil dietsfree olive oil diets

Moreno Luna R et al Am J Hypertension 2012; 25:1299-1304
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9
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11

0 1 2 3

red wine + green
olive oil
red wine + refined
olive oil
white wine +
refined olive oil
white wine + green
olive oil

Time (hours)

FM
D 

(%
)

Postprandial improvement of endothelial function by red wine and Postprandial improvement of endothelial function by red wine and 
olive oil antioxidants: a synergistic effect of components of the olive oil antioxidants: a synergistic effect of components of the 

Mediterranean dietMediterranean diet

Karatzi K, … & Zampelas A. J Am Coll Nutr 2008;27:448-53

 The aim of this study was to examine the antioxidant and anti-

hypertensive effect of two similar olive oils, but with differences in their 

PC (refined: 14.7 mg/kg versus virgin: 161.0 mg/kg), in 40 males with 

stable CHD. 

 The study was a placebo controlled, crossover, randomized trial. 

 A raw daily dose of 50mL of VOO and refined olive oil (ROO) were 

sequentially administered over two periods of 3 weeks, preceded by 2-

week washout periods in which ROO was used.

Fito M et al Atherosclerosis 2005;181:149–58
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Diastolic and systolic blood pressure, glucose, lipid, and oxidative Diastolic and systolic blood pressure, glucose, lipid, and oxidative 
status markers at baseline and after refined and virgin olive oil status markers at baseline and after refined and virgin olive oil 

administration [mean (S.D.)]administration [mean (S.D.)]

Fito M et al Atherosclerosis 2005;181:149–58
Perona JS et al J Nutr Biochem 2006;17:429–45

Proposed model for the action mechanisms of oleic acid and minor Proposed model for the action mechanisms of oleic acid and minor 
compounds from olive oilcompounds from olive oil

Summary of Dietary Recommendations to Participants in Summary of Dietary Recommendations to Participants in the the 
MediterraneanMediterranean--Diet Diet Groups and the ControlGroups and the Control--Diet GroupDiet Group

Estruch R et al, N Engl J Med 2013;368:1279-90



18/06/2014

9

Estruch R et al, N Engl J Med 2013;368:1279-90

Primary Prevention of Primary Prevention of CVD with CVD with a Mediterranean a Mediterranean Diet:Diet:
The The PrediPredi Med StudyMed Study

Effects of key dietary fats and major food sources on Effects of key dietary fats and major food sources on CVDCVD

MichasG, Micha R & Zampelas A Atherosclerosis 2014;234:320-8

Δεν φανταζόμουνα έτσι τη θλίψη Δεν φανταζόμουνα έτσι τη θλίψη 
και το θάνατοκαι το θάνατο
έφυγα και ξαναγύρισα στη θάλασσα.έφυγα και ξαναγύρισα στη θάλασσα.
Τη νύχτα πάνω στην κουβέρτα Τη νύχτα πάνω στην κουβέρτα 
ττου ου ΑηΑη Νικόλα ονειρεύτηκαΝικόλα ονειρεύτηκα
μμια παμπάλαια ελιά να δακρύζειια παμπάλαια ελιά να δακρύζει

ΓΙΩΡΓΟΣ ΣΕΦΕΡΗΣΓΙΩΡΓΟΣ ΣΕΦΕΡΗΣ

Σας ευχαριστώ πολύ για την προσοχή Σας ευχαριστώ πολύ για την προσοχή 
σαςσας


