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Despite regional variations,
the use of these 3 products
IS common in all Mediterranean countries.

Olive tree Vineyard
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De Sosa et al.
Curr Vasc Pharmacol 2010.



q!' £=] £¢ § BEL 2 =@ £2~Fff - == 1§~ %= & @§ ¢
®° -K§aE

KE E£°28E£2EH#H=F| £ - «8-¥=8-j)°E£~%8-

§-0-°«~28-63aR=03%&(¢LEGa®TR282L °=~¥-f
2° ~§2£=«-°"£=8§-0-°«~28"  £=u8g2 | ="

i ~°¢C8-" ~+{8H¢g8=8FrOEKn=-~






Triglycerides

Protein

Phospholipids

Free cholesterol

Cholesterol bound
to fatty acids
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(lipid-free) (lipid-free)
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TG-rich | N
lipoproteins
(e.g. VLDL)

- L
") PLTP

LCAT
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VLDL/LDL

Peripheral tissues
D (including lipid-laden
@ macrophages)
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ANTI-INFLAMMATORY HDL PRO-INFLAMMATORY HDL

SYSTEMIC
INFLAMMATION

/ v

| ,OXygen reactive "

iquLA-AZ species

i | (PAF-AH) \,
' ¥4

-.._ /oxidased |
* phospholipids !
o A% ,’\\

- ~
Seo oo P R R T
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« - v
impaired ﬂ oxidised LDL
v
cholesterol flow _
thrombosis

extracel. matrix degradation

Chemical modifications (by oxidation and inflammation) in HDL can affect
their physiological properties and reduce their functionality.
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Primary Prevention of Cardiovascular Disease

The PREDIMED Study, is a large , parallel-group, multicenter, randomised, controlled, trial that
aimed to assess the effects of the Traditional Mediterranean Diet on the Primary Prevention
of Cardiovascular Disease
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7,447 participants ( at high CV risk ) were recruited and assigned to 3 interventions :

TMD with VOO, TMD with mixed nuts, and a low -fat diet control group .
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Mediet + Mediet + Control
Virgin Olive Oil Nuts Low-fat
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Traditional Mediterranean diet
+ Virgin olive oil
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(HDL functionality) Low-fat control diet
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Food frequency questionnaire Food frequency questionnaire
Physical activity questionnaire Physical activity questionnaire
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Table. Baseline Characteristics of the Volunteers in the 3 Intervention Groups of the Study

Age, y 66.3 (5.78)" 66.4 (6.93)" 65.0 (6.49)" 0.247
Male, % 56.0 47.0 50.0 0.432
Body mass index, kg/m? 301 (3.85) 29.0 3.76) 29.9 (3.87) 0.087
Waist circumference, cm 100 (10.7) 101 (10.3) 102 (11.2) 0.469
b"'&fﬁ?&'ﬁ physical actvly, | 476 (69.3-284)t 175683408t | 174(41.3-362t | 0.870
Smoking status, % 15.0 10.0 125 0.565
Type 2 diabetes mellitus, % 48.0 52.0 46.9 0.751
Hypertension, % 78.0 78.0 80.2 0.910
Dyslipidemia, % 79.0 70.0 833 0.074
Glucose, mg/dL 110 93.8-137) 108 (92.5-140) 108(94.0-131) | 0982
Triglycerides, mg/dL 207 (36.8) 196 (36.2) 204 (36.8) 0.112
Total cholesterol, mg/dL 110 (93.2-158) 100 (72.5-144) 113(83.0-140) | 0.160
HDL cholesterol, mg/dL 50.2 (12.3) 49.8(10.3) 491 (11.6) 0.777
LDL cholesterol, mg/dL 130 (28.5) 123 30.4) 130 (31.7) 0.181
ApoA-|, mg/dL 138 (23.5) 134 (20.2) 131 (19.4) 0.232
Apolipoprotein B, mg/dL 106 (21.6) 98.2(18.9) 103 (21.8) 0.062

ApoA-| indicates apolipoprotein A-I; HDL, high-density lipoprotein; LDL, low-density lipoprotein; MET, metabolic equivalent of
task; TMD-Nuts, traditional Mediterranean diet enriched with nuts; and TMD-VOO, traditional Mediterranean diet enriched with
virgin olive oil.

*Mean (SD).

tMedian (first-third quartiles).



Differences between the Traditional Mediterranean Diet interventions and the low-fat control diet in the dietary profile of the volunteers.

e

TMD-VOO vs. Low-fat control diet TMD-Nuts vs. Low-fat control diet

VARIABLES Coefficient g [CI 95%]* P-value Coefficient g [CI95%]* P-value
Adherence to TMD (score) 1.23[0.80:1.66] <0.001 1.30 [0.85;1.75] <0.001
Total energy intake (kcal/day) -8.24 [-135;119] 0.899 -0.72 [-133;132] 0.992
Carbohydrates (g/day) -19.9 [-38.2;-1.58] 0.034 -27.7 [-46.9;-8.55] 0.005
Proteins (g/day) 2.80 [-2.60:8.20] 0.311 2.18 [-3.45:7.82] 0.449
Total fats (g/day) 7.47 [1.58;13.4] 0.014 12.0[5.81;18.2] <0.001
MUFAs (g/day) 6.11[2.97;9.25] <0.001 6.38 [3.08;9.67] <0.001
SFAs (g/day) 0.58 [-1.16.2.32] 0.516 1.15 [-0.68,2.98] 0.218
PUFAs (g/day) 1.03 [-0.34;2.40] 0.143 4.53 [3.08;5.97] <0.001
Fiber (g/day) -0.12 [-2.38:2.14] 0.918 0.11 [-2.25,2.48] 0925
Total olive oil (g/day) 10.3 [6.72:13.9] <0.001 3.38 [-0.40:7.15] 0.081
Virgin olive oil (g/day) 26.2 [21.3:31.1] <0.001 3.66 [-1.49:8.81] 0.165
Refined olive oil (g/day) -15.2[-19.3;-11.1] <0.001 0.83 [-3.44;5.09] 0.705
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Differences between the Traditional Mediterranean Diet interventions and the low-fat control diet in the biochemical profile of the volunteers.

TMD-VOO vs. Low-fat control diet TMD-Nuts vs. Low-fat control diet

VARIABLES Coefficient g [CI 95%]* P-value Coefficient g [CI95%]* P-value
Glucose (mg/dL)T -0.022 [-0.079;0.036] 0.460 0.013 [-0.049;0.074] 0.683
Triglycerides (mg/dL)" -2-10*[-0.091:0.091] 0.997 -0.068 [-0.16:0.029] 0.170
Total cholesterol (mg/dL) 10.5[2.86:18.1] 0.007 0.056 [-8.02;8.13] 0.989
HDL cholesterol (mg/dL) 0.73[-1.17:2.62) 0.453 -1.25 [-3.28;0.77] 0.227
LDL cholesterol (mg/dL) 9.56 [3.16:16.0] 0.004 1.21 [-5.63;8.04] 0.729
Apolipoprotein A-I (mg/dL) 0.50 [-3.44;4 .44] 0.804 -0.41[-4.52;3.69] 0.844
Apolipoprotein B (mg/dL) 1.69 [-2.90;6.27] 0.472 -1.96 [-6.69;2.77] 0.419
HDL cholesterol/Apolipoprotein A-I (unitless ratio) 0.001 [-0.006,0.009] 0.750 -0.005[-0.013;0.003] 0.200
Apolipoprotein B/Apolipoprotein A-l (unitless ratio) ~ 0.007 [-0.032;0.046] 0.721 -0.015 [-0.056;0.025] 0.464

*: B coefficient of the multivariate linear regression model, adjusted for: sex; age; volunteer’s center of origin; baseline value of the variable; and
changes in the presence of dyslipidemia, hypertension, diabetes, and smoking habit. t: log-transformed variables. TMD-VOO: Traditional

Mediterranean Diet enriched with virgin olive oil. TMD-Nuts: Traditional Mediterranean Diet enriched with mixed nuts
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Low levels of large HDL and/or high levels of small HDL are present in coronary heart
disease, ischemic stroke, type-Il diabetes mellitus and peripheral arterial disease patients.



Bi-dimensional plot of the distribution of HDL-related variables at baseline according to

the two main components of the principal component analysis.
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The two main components of this analysis were able to explain
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Bi-dimensional plot of the distribution of the changes in HDL-related variables after the
TMD-VOO intervention according to the two main components of the principal

component analysis.
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The two main components of this analysis were able to explain
64.1% of total variance of the data.
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Strengths .

First, the involves a large sample size (n=296).

Second, it presents a randomized design with the presence of an

active comparator (low-fat diet).

Third, its duration is long (1 year of follow-up).

Last, it comprehensively assesses diverse HDL functions and HDL quality -

related characteristics



Limitations .
The participants of the trial were elderly people at high cardiovascular risk,

which hinders the extrapolation of our results to the general population.

As expected, we found only slight differences because the trial is based
on modest real-life modifications of the diet and the control diet is already

a well -known healthy dietary pattern

The use of cellular models , although a noninvasive alternative to test
relevant physiological functions, may not have demonstrated the effect of
contraregulatory mechanisms , which can modify the final in vivo

outcome in humans.
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Table 1. Baseline characteristics of the volunteers in the three intervention groups

VARIABLES TMD-VOO N =71 TMD-Nuts N = 68 Low-fat diet N = 71 p-value
Age (years) 66.5 + 6.34 65.1 £ 6.85 64.7 + 6.58 0.270
Sex (% male) 45.1% 61.8% 47.9% 0.1
Body mass index (kg/m 30.2 £ 3.96 29.2 +£3.92 29.7 £ 3.98 0.386
Waist circumference (cm) 99.8 + 10.7 102 = 10.2 1011115 0.489
Leisure-time physical activity (MET-min/day) 156 (67.5-247) 169 (59.1-323) 150 (15.5-332) 0.782
Smoking status (% of smokers) 16.9% 11.8% 12.7% 0.642
Type 2 diabetes (% of diabetic patients) 76.1% 76.5% 84.5% 0.380
Hypertension (% of hypertensive patients) 47.9% 55.9% 38.0% 0.107
Dyslipidemia (% of dyslipidemic patients) 83.1% 77.9% 85.9% 0.458
Fasting glucose (mg/dL) 105 (92.5-127) 118 (96.0-140) 105 (94.0-128) 0.470
Triglycerides (mg/dL) 108 (90.7-157) 105 (73.0-147) 115 (97.0-140) 0.610
Total cholesterol (mg/dL) 206 + 39.1 198 £ 35.9 210+ 384 0.231
HDL cholesterol (mg/dL) 498 +11.8 49.2 £ 108 49.2 +10.6 0.932
LDL cholesterol (mg/dL) 129 + 30.0 125 + 30.1 135 + 33.0 0.190
Apolipoprotein B (mg/dL) 104 £ 22.0 97.6 £17.1 105 £+ 22.7 0.121
Apolipoprotein B/A-l ratio (unitless) 0.78 £ 0.16 0.75 £ 0.16 0.82 +£0.22 0.123

Variables are expressed as percentages (categorical variables), means £+ SD (normally distributed variables) or median (1st-3rd quartile)
(non-normally distributed variables). MET, metabolic equivalent of task; TMD-Nuts, Traditional Mediterranean Diet enriched with mixed

nuts; TMD-VOO, Traditional Mediterranean Diet enriched with virgin olive oil.
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Supplemental Figure 2. Bi-dimensional plot of the distribution of the changes in LDL
atherogenicity traits variables after the TMD-VOO intervention, according to the two
main components of the principal component analysis.
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The two main components of this analysis are able to explain 83.9% of total variance of
the data.
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