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Seven-country study

1) Prevalence of coronary heart disease:
- United States: 4.6%
- Finland: 3.4%
- Italy: 1.1%
- Greece: 0.5%

2) 10-year mortality due to coronary heart disease:
- Finland 45.5 /10,000
- United States 42 .4
- Netherlands 31.7
- Italy 20.3
- Greece 6.6




Incidence of AMI/100,000, 35-64 yr: 1985-94
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Factors that explain 4 CV risk in
the countries from the South of Europe

e (Genetic factors - improbable
®* Life habits - probable
« Mediterranean diet

 Physical activity

Evidence-based medicine studies are needed



Cardiovascular disease i1s the main cause of
death at the onset of the XXI Century

-

AOLLEE . » Aortic aneurysm



Risk factors of atherosclerosis

Not modifiable Modifiable

Lipids

cLDL, cHDL, TG
Hypertension
Diabetes
Obesity
Homocystein
Habits

- Smoking
- Atherogenic diets

- High alcohol consumption
- Sedentary

® Age
e Gender

® Genetics



El tratamiento de los
factores de riesgo
cardiovascular puede
retrasar la progresion de la
arteriosclerosis y la

* apaticion de sus principales

manifestaciones clinicas:
los eventos
cardiovasculares



Mediterranean Diet Pyramid
A contenporiry approach fo delicions, healthy eating
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Dieta Mediterranea



Mediterranean Diet Pyramid Today | Adult population Each country hasits own
serving size based on frugality

Wine in moderation
& respecting religious
&socials beliefs
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Traditional
Mediterranean Diet
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RISK OF ALL CAUSE MORTALITY ASSOCIATED WITH A TWO-

POINT INCREASE IN ADHERENCE SCORE FOR THE
MEDITERRANEAN DIET

Study Relative risk Weight  Relative risk
(95% Cl) (%) (95% ClI)
Trichopoulou et al 1995%! —— 0.48 0.69 (0.48 to 0.99)
Kouri-Blazos et al 1999%? ——— 0.31 0.79 (0.50 to 1.25)
Lasheras et al 2000"° o 0.11 0.48 (0.22 t0 1.02)
Trichopoulou et al 2003"* - 2.53  0.75 (0.64 t0 0.87)
Knoops et al 2004"° —- 10.84 0.88 (0.82 to 0.94)
Trichopoulou et al 2005%° B 17.97 0.93 (0.89 to 0.97)
Lagiou et al 2006"/ - 4.78 0.93(0.83 to 1.04)
Mitrou et al 2007 (men)"!! B 33.20 0.92 (0.91 to 0.94)
Mitrou et al 2007 (women)*!! -.- 29.78 0.93 (0.91 to 0.95)
Total < 100.00 0.91 (0.89 to 0.94)
0.1 0.2 0.5 1 2 5
Reduced Increased
risk risk

Sofi, F. et al. BMJ 2008;337:a1344 l% :\31J



RISK OF MORTALITY BY CARDIOVASCULAR DISEASES

ASSOCIATED WITH A TWO-POINT INCREASE IN THE

ADHERENCE SCORE FOR THE MEDITERRANEAN DIET

Study

Trichopoulou et al 2003%*

Knoops et al 2004 %>

Mitrou et al 2007 (men)*1?

Mitrou et al 2007 (women)"!!
Total

0.1 0.2

Reduced
risk

Sofi, F. et al. BMJ 2008;337:a1344

Relative risk Weight Relative risk
(95% CI) (%) (95% CI)

B 5.90 0.82 (0.69 to 0.97)
- 14.34 0.84 (0.76 to 0.94)
B 47.83 0.92 (0.89 to 0.96)
—- 31.93 0.93 (0.88 t0 0.99)
- 100.00 0.91 (0.87 to 0.95)

0.5 1 2 5

Increased
risk

BM]



Study

Trichopoulou (1995) (18)
Knoops (2004) (7)
Mitrou (2007) (M) (9)
Mitrou (2007) (F) (9)
Fung (2009) (CHD) (13)
Fung (2009) (Stroke) (13)
Buckland (2009) (15)

Martinez-Gonzalez (2010) (22)

Total (95% CI)

MedDiet & CVD
+2 points (0 to 9)

Relative risk (95% CI) Weight (%)

= ; 0.9

8.3

20.1

17.9

19.1

-— 1.8
15.6

-
1‘ 10.4
*

100

0.4 0.6 0.8 | L2 1.4

Accruing evidence about benefits of adherence to the Mediterranean
diet on health: an updated systematic review and meta-analysis'*? AJCN 2010

Francesco Sofi, Rosanna Abbate, Gian Franco Gensini, and Alessandro Casini

Relative risk (95% CI)

0.67 (0.47, 0.95)
0.84 (0.76, 0.94)
0.92 (0.89, 0.96)
0.93 (0.88, 0.99)
0.87 (0.82, 0.92)
0.80 (0.62, 1.03)
0.95 (0.88, 1.01)

0.89 (0.81, 0.97)

0.90 (0.87, 0,93)

(on-line Sept 1st)



Hierarchy of Evidence-based Medicine

Systematic Revisions - Meta-analyses
Large Multicenter Clinical Trials
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Mediterranean Diet, Risk Factors and

Cardiovascular Events after a Heart Attack:
Report of the Lyon Diet Heart Stud

Design
®* Randomized clinical trial on the effects of a
Mediterranean-style Diet in a sample of 605 patients
who had had a myocardial infarction

Intervention Groups
* Mediterranean Diet supplemented with margarine
enriched with a-linolenic acid (n= 303)

* Step | Diet of the American Association of
Cardiology (n= 302)

Follow-up
® 46 months

(Circulation, 1999; 99: 779-785



de Lorgeril M, Salen P, Martin JL, et al. Final Report of

the LyON Diet Heart Study. Circulation 1999;99:779-785.
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Figure 1. Cumulative survival without nonfatal myocardial

infarction (CO 1) among experimental (Mediterranean group)
patients and control subjects.
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Primary specific aims——

To test the effect of a Mediterranean Diet
enriched with virgin olive oil on the risk of
cardiovascular diseases (a composite endpoint
of cardiovascular death, myocardial infarction,

and stro
To test t

Ke)
ne effect of a Mediterranean diet

enrichec

with supplementary nuts (walnuts,

almonds, and hazelnuts) on the risk of
cardiovascular diseases

To test the effect of wine intake on the risk of
cardiovascular diseases



Other specificaims

 To determine the changes in body weight, blood
lipids, blood pressure, markers of inflammation
and other intermediate markers of
cardiovascular risk to better understand how
dietary changes are able to modify the risk of
clinical events

*To identify the subjects with certain phenotypic
and genotypic characteristics that benefit more
from a Mediterranean diet



PREDIMED TRIAL: DESIGN

Men: 55-80 yr 1. Smoking
2. H t i
Women: 60-80 yr ypertension

3. TLDL
High CV risk without CVD 4. 1 HDL
type 2 diabetics 5. Overweight/obese

3+ risk factors 6. Family history

)
Mediet +
Virgin Olive Qil



Sample size and

Randomization

/,

AVA!

—r—r

7 veariiclozenis




PREDIMED Participants

Mediet + VOO MeDiet + Nuts Control
(n=2487) (n=2396) (n=2349)
Age (SD) 67 (6) 67 (6) 67 (6)
Women (%) 57 54 58

Diabetes (%) 10) 47 48
Hypertension (%) 82 82 84
Current smokers (%) 14 15 14
Dyslipidemia (%) 72 73 72
BMI, kg/m? (SD) 30 (4) 30 (4) 30 (4)
Waist circumf. (SD) 100 (10) 100 (10) 101 (11)
Med Diet 0-14 pts. (SD) 8.7 (2) 8.7 (2) 8.3 (2)




PREDIMED: Intervention

Introduce changes in the overall food pattern
— Mediterranean diet: 2 groups
o Total Fat: ad libitum

 Highin
- MUFA tocopherols

— Fish
— Fruits, vegetables, legumes polypher-mls
flavonoids
e Low in meat & dairy products phytosterols

* alcohol permitted: wine

— Low-fat diet - Control
* Reduce every fat
* |ncrease CHO

— No Energy limitation
DOG



PREDIMED INTERVENTION

Strateqies for behavior change

— Repeated personal contacts: every 3-mo.
— Group sessions: every 3-mo.
— Holistic approach

e Written information

Self-monitoring

Individualized goal-setting
Quick feedback

Individual motivational interviews (every 3-mo.)
— adapted to the patient’s features
* clinical condition
» preferences
 Deliefs
— expressed in servings/d to improve understanding



PREDIMED INTERVENTION

Strategies for behavior change

— Additional strategies
— Seasonal buying lists
—Menus and recipes
— Only in the 2 MeDiet groups
* Provision of key food items for free




Measurementsm—

Eligilibilty questionnaire
General questionnaire
Follow-up questionnaire
Food Freq. questionnaire
14 item score of Med diet
Physical activity ques.
EKG

Blood samples *

Fresh urine sample*
Toenail sample

XX [X[X [ X[ X |X
XIX|[X|[X|[X|[X|X
XIX|[X|[X|[X|[X|X
X XXX | X[ X |X

=l X (X | X | X[ X | X | X

1 2 3 4 Years
* Specific measurements

Intervention compliance
assessment




Compliance assessment

(random sample of 750 subjects)

*Urinary tyrosol and hydroxityrosol

*Plasma fatty acid composition (oleic and o-
linolenic acids)

*Total urine polyphenol content
®*Resveratrol in urine

e Alcohol in urine



Projected follow-up = 6 years (median)

2003] 2004/ 2005] 2006] 2007/ 2008/ 2009] 2010] 2011/ 2012

Recruitm.




PRIMARY END-POINTS

e Cardiovascular death
 Non-fatal myocardial infarction
e Non-fatal stroke

SECONDARY END-POINTS

 Death from any cause

« Angina leading to revascularization procedure
e Heart failure

e Diabetes

e« Cancer






CASES OF IN 2000 AND
FORECASTS FOR 2030

- - - . i ‘?’1
% United States 5~ /3
,r and Canada (f}""
5 i
%

\.72 ¥
m""ii\ o | )
W {2 / ' A, 150%
" Q\L lh___,- L‘*’ﬂ‘ci};.h : Sub-Saharan 13 5 \1 'A“I} ﬂ‘t-r: ~
T % 330 W Africa H,gl " \
\_‘:-\ =55 .4-‘_\ "‘-“.‘.IL ?.1 \_,_,.-J" \'\_.-":'\J
P ~ B |
T BIET— \ 162%
) . " \ / | TP
N - e D | Latin [f . ’/) ~}
' - 148% _/ America N ) -
I and the \ ro~
" /S Caribbean L__//
0l 2000 I

i
2030 4 ¢
- (. :

NEJM 2007;356:214




PREDIMED STUDY

3-mo. changes in risk factors

Randomly assigned
(m =772} <& >1 &>
v v v
Medlterranean- Mediterranean- Low-fat dlet
style diet + virgin style diet + mixed {(AHA guidelines)
ollve oll {n = 257) nuts {n = 258) {m =257)
Excluded {7 = 2)
B e L T —>| Dedlined follow-up: 1
tﬂlﬂl’ﬂh ﬂ“tﬁ) {ﬂ = 1) Breast cancer: 1

¥

Evaluable participants
at 3 mo (n = 257)

Y

Evaluable participants
at 3 mo (n = 257)

h 4

Evaluable participanis
at 3 mo {(n = 255)

Ann Intern Med 2006,145:1-11



PREDIMED TRIAL: 3-mo. changes

& MeDiet (+ Virgin Olive oil)
MeDiet (+Nuts)
= CONTROL

HOMA (x10) Glucose change (mg/dl) Insulin change (pmolilL)




Eligible subjects

(n = 1125)

n = 255 excluded

n = 82 Not meeting inclusion criteria
n = 127 Refused to participate

n = 46 Others reasons

Selected subjects
(W ="2J0))

n = 452 diabetic subjects

MeDiet + VOO

n =139

MeDiet + tree nuts
n = 145

n = 1 acute myocardial infraction

n = 1 death from other causes

MeDiet + VOO

Year 1 -

MeDiet + tree nuts
n =144

n = 2 death by cancer
n = 1 death from other causes
n =1 stroke

n = 1 death by cancer

MeDiet + VOO

Year 3 N =121

MeDiet + tree nuts
n=132

n = 1 acute myocardial infraction
n = 1 death by other causes

n =1 stroke

MeDiet + VOO
Year 6

MeDiet + tree nuts

Control
n =134

n = 1 stroke
n = 1 death by cancer
n = 1 death by other causes

Control
n =131

n = 1 death by cancer
n = 1 death by other causes
n =1 stroke

n = 1 death by cancer
n = 2 acute myocardial infraction
n =1 stroke

Control
n=24

. e~
American Heart
Association.




BASELINE CHARACTERISTICS OF

PARTICIPANTS

MedDiet MedDiet Control group
+ VOO + tree nuts
n 139 145 134

Male 55 (40) 68 (47) 51 (38)
Age - yr 67.4 (6.1) 66.6 (5.8) 67.8 (6.1)
Body mass index - kg/m?2 29.7 (3.3) 29.6 (3.1) 30.0 (3.3)
Fasting plasma glucose-mmol/l 5.5(0.8) 5.5(0.9) 5.5(0.9)
HOMA index 1.41 (0.87) 1.34 (0.87) 1.60 (1.17)
Physical activity Kcal/day 400 (283) 427 (306) 373 (238)
Current smokers -no. (%) 15 (11) 21 (15) 20 (15)

Median (SD)



GOALS ATTAINED ACCORDING TO

INTERVENTION GROUP

MedDiet MedDiet Control Pvalue 1
+ VOO + tree nuts group
% weight loss > 5% 10.6 9.8 12.8 0.72
Physical activity: % highe_st 43.9 421 328 0.148
baseline tertile
% 14-point score of MedDiet > 10 61.2 68.3 23.9% <0.001
% MUFA:SFA Ratio > 2 84.9 83.4 65.7+ <0.001
% Olive oil > 20 g/1000 Kcal/d 86.3 65.5 59.7+ <0.001
% Dietary fiber intake >14 g/1000 10.8 131 11.9 0.83

Kcal/d

Abbreviations: MedDiet, Mediterranean diet; VOO, virgin olive oil; MUFA, monounsaturated fatty acids: SFA, saturated fatty acids
t P values for differences among the three diet groups were calculated by the chi-square test.
¥ The value for the low-fat diet group is significantly different from the value for the two Mediterranean-diet groups (P<0.05).



CUMULATIVE INCIDENCE OF DIABETES
ACCORDING TO INTERVENTION GROUP

MedDiet with MedDiet with Control diet
VOO group nuts group group
(n=139) (n=145) (n=134)
Person-years, No. 570 598 515
New cases of diabetes, No. 14 16 24
Rate per 1000 person-years 24.6 (13.5t0 40.8) | 26.8 (15.3t0 43.0) | 46.6 (30.1to 68.5)
Cumulative incidence 10.1 (5.1t0 15.1) | 11.0(5.9t016.1) | 17.9 (11.4 to 24.4)
(95% CI)



HAZARD RATIOS (95% CONFIDENCE

INTERVALS) OF DIABETES ACCORDING TO
THE INTERVENTION GROUP

MedDiet :
+ Tree nuts vs. 2 MedDiet groups
vs. control group
control
Crude 0.58 (0.31-1.10) 0.55 (0.32-0.95)
Age- and sex-adjusted 0.55 (0.29-1.00) 0.53 (0.31-0.92)
Multivariate adjusted? 0.48 (0.24-0.96) 0.48 (0.27-0.86)

a Adjusted for sex, age, baseline energy intake, BMI, waist circumference, physical activity (tertiles), smoking, fasting glucose
Mediterranean diet score, lipid lowering drugs and weight changes during the study



CUMULATIVE INCIDENCE OF DIABETES IN THE

CONTROL GROUP AND THE INTERVENTION

Cumulative diabetes free-surviv

0.984

0.96

0.94—

0.92—

0.90

0.88—

GROUPS DURING 5.5 YEARS

MedDiet + VOO

MedDiet +Nuts

Control group




INCIDENCE OF DIABETES IN THE TWO MED DIET GROUPS POOLED AND THE

CONTROL DIET GROUP BY ATTAINMENT OF INTERVENTION GOALS

o5 Dietary MUFA:SFA ratio > 2
P =0.02 : :
| 00 | Olive oil > 20 g/1000 kcal/d
g 20 A b
S Nut consumption > 10 g/1000 kcal/d
G 15 A
©
.L—) d
=
§ 10 - Dietary fiber intake > 14 g/1000 kcal/d
a
8
&)
S 7 14-point MedDiet SCORE > 10
0 Weight loss > 5% of initial body weight
<4 goals >=4goals
Attained goals Highest physical activity tertile (>395 kcal/d)

B Both MedDiet groups
O Control group




CONCLUSIONES

Los resultados de este sub-estudio del PREDIMED
Indican que una Dieta Mediterranea ad libitum y alta en
grasa no saturaday antioxidantes es una herramienta

util en la prevencion de la diabetes.

No obstante, es preciso realizar mas estudios para
dilucidar los mecanismos de reduccicon del riesgo de
diabetes, independientes de una perdida de peso.



THE XXI CENTURY EPIDEMIA : OBESITY




Obesity increases the risk of

cardiovascular disease

Relative Risk of Death

3,0
—@— Men (N=84.376)
2,6 -
—®— Women (N=217.857)
i~ No history of smoking or
1,8 - cardiovascular disease
1,4 -
1,0 -
0,6 : ' l | . >
<18,5 22 25 28 30 =35

Body Mass Index (BMI)

Calle EE y cols. NEJM 1999, 341:1097-105
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Relative Risk of Death

B Men According to Age (N=313,047; 42,173 deaths)
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Overweight increases the risk of
cardiovascular disease

B All Women According to Age (N=214,218; 19,144 deaths)

Current BMI
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D Men Who Had Never Smoked (N=54,925; 4079 deaths)
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BMI at 50 Yr of Age

Relative Risk of Death

1.5

D Women Who Had Never Smoked (N=56,156; 2867 deaths)
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30 is 40 45
BMI at 50 Yr of Age

Adaptado de Adams KF. NEJM 2006




Characteristics
of the Participants

n = 3,089

Age, mean (SD)

Gender, N (%) Male
Family history, N (%)
Smoking, N (%)

Diabetes Mellitus, N (%)
Hypertension, N (%)
Dyslipidemia, N (%)

BMI, mean (SD), kg/m2
Overweight/Obesity, N (%)

OLIVE @]IC
(M= 1049)

NUNIS L@VVEEAY)
(M1 =1026) (1= 1082)

22(20)
720)(70)
29,7 +3l74 3012+
936/(9D)) 9311(32)




1 vs. 2-year assessment

BODY WEIGHT

dSEINE 12YES Z-yeal

Mzn (D) Mgz (DE)

1. Low Fat Diet

2. MedDiet + Olive Oil 12) e B 1) e L o) 120 <10)30)0)i1

VS 6o &

3. MedDiet + Nuts

Repeated measfilEs; fj < 0.001
P groun = 0.359

P intaracriorn < 0,001



Abdominal fat and myocardial infarction
INTERHEART Study

Impoertance of the central distribution of fat

B Adjusted for age, sex, smoking, and region B Adjusted forage, sex, smoking, and region
@ Adjusted for age, sex, smoking, region, and WHR * Adjusted forage, sex, smaking, region, and BMI
& Adjusted for all other INTERHEART risk factors & Adjusted forall other INTERHEART risk factors

OR (95%C1)
(Y3}
|
_._
B
——
+

75 e
Q1 Q2 Q3 Q4 Qs . Q1 Q Q3 Q4 Qs
1
ccccc Is 2860 2936 20906 2890 2906 . 2866 2870 2865 2862 2869
Cases 2132 2235 2568 2480 2651 ' 1629 216 5 2750 3507

Yusuf S et al. Lancet, 2005



1 vs. 2-year assessment

WAIST PERIMETER

SEINE 1 =VES Z=yeal

Mezn (D) Mezn (SD) Mezin (SD)

1. Low Fat Diet 1e)arh0);5)
2. MedDiet + Olive Qil 99161 91y

3. MedDiet + Nuts 9910 £ 1012

Rl Mpgleke s ras analysis of variznea: Prime = 0,010
P groun = 0.059Y

P intaracrion < 0,001



CHANGES IN SERUM ADIPONECTIN

P<0.001 P<0.019 P< 0.011

Nuts

@ Adiponectin1 B Adiponectin3




CHANGES IN SERUM LEPTIN LEVELS

Nuts

Oleptinl @Leptin3




Overweight and cardiovascular disease

Metabolic

syndrome
| High ngh Dlabetes
Triglyc. g B

Cardiovascular Disease

Age | |Smoking [NEEREER Family His+




PREDIMED STUDY FLOW CHART

Did not meet inclusion criteria (n=101)
Declined to participate (n=72)

Felt unable to change diet (n=21)
Other reasons (n=29)

Evaluable participants at Evaluable participants at baseline Evaluable participants at

baseline Med-diet with Virgin Med-diet with Mixed Nuts baseline Control Group
Olive Oil (n=419) (n =423) (n =422)

Developed stroke (n=1) Did not tolerate nuts (n=2) Died from cancer (n=1)
Died from cancer (n=1) Died from cancer (n=1) Died from acute coronary
Declined follow-up (n=7) Acute coronary event (n=1) event (n=2)

Other reasons (n=1) Declined follow-up (n=6) Developed stroke (n=1)
Other reasons (n=2) Declined follow-un (n=12)

Evaluable participants at 1 Evaluable participants at 1 Evaluable participants at 1
year (n=409) year (n=411) year (n=404)

) e
American Heart
Associatione

Arch Intern Med 2008;168:2449-58




METABOLIC SYNDROME STATUS AND ITS
COMPONENTS AT BASELINE

MedDiet+VOO MedDiet+Nuts Control Diet P

(n=409) (n=411) (n=404)
Metabolic syndrome 60.6 (249) 61.9 (250) 0.92
Waist circumference 64.5 (265) 69.8 (282) 0.22
Low level of HDL cholesterol 21.2 (87) 24.0 (97) 0.12
High triglyceride levels 29.0 (119) 31.4 (127) 0.74
High fasting serum glucose 66.7 (274) 66.6 (269) 0.96
High blood pressure 95.1 (391) 95.0 (384) 0.27

Percentage (number)

P value for comparisons across groups with Pearson’s chi-square test for categorical variables or one-

way ANOVA for numerical variables.

Arch Intern Med 2008



BASELINE AND 1-YEAR PREVALENCE OF
METABOLIC SYNDROME BY DIET ASSIGNMENT

P<0.05
65 vs Control diet
|

Prevalence (%)

-
&

Y
=

MedDlet+VOO MedDiet+Nuts Control

= Baseline [O1-year

MedDiet, Mediterranean diet; VOO, virgin olive oil.

Arch Intern Med 2008



ODDS RATIOS AND 95% CONFIDENCE INTERVALS OF 1-YEAR
RESOLUTION (TOP) AND INCIDENCE (BOTTOM) OF THE METS IN THE
2 MED-DIET GROUPS IN COMPARISON WITH THE CONTROL DIET

Metabolic syndrome
regression ®

® Metabolic syndrome
development

| — | — T
0.3040506070809 1 12141618 2 222426

Odds ratio (95% confidence interval)

Control group @ Med-Diet + VOO B Med-Diet + Nuts

The logistic regression model was adjusted for sex, age, and weight changes.



CONCLUSIONES
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