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Outline

• Cardiovascular diseases contribute immensely to the global burden of morbidity and 
mortality

○ Substantial  geographic heterogeneity in lifetime  CVD risk and health trajectories 
suggests opportunities exist to modify impact of CVD through  population-based 
measures 

• Evolving evidence supports that dietary habits and nutritional contributions underlie 
differences among CVD risk in populations

• Exploring what we know regarding the  Mediterranean Diet 

• What may be the role for Olive Oil

○ What do we know and how might it impact CVD

• Next Steps

. 
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Common Cardiovascular Diseases, Mortality and DALYs (2015)

Joseph P, et al. Circ Res 2017

GBD Mortality and Cause of Death  Collaborators Lancet 2016

• CVD is the leading cause of morbidity and mortality 
• Most amenable to rapid change
• Most CVD deaths now occur in LMICs



...C

Non-communicable 
chronic disease 
accounts for 75% 
deaths globally

Dietary risks 
predominantly 
through impact on 
cardiovascular 
diseases among all 
modifiable risk factors 
were attributed with 
the largest increase in 
disability adjusted life 
years (DALYs)

We are amidst a global pandemic......COVID19...Chronic Diseases

GBD Risk Factors Collaborators. Lancet 2013

1990-2013
Dietary Risks:
11.3 million deaths
241 mil DALYs

Risk factors account 
for ~87% of all CVD 
DALYs

38% increase in 
DALYs over time



Deaths and DALYs Attributable Globally to Dietary Risks
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GBD Diet  Collaborators. Lancet 2019

In 2017, 11 mil deaths 
and 255 m DALYs were 
attributable to dietary 
risk factors 
predominantly through 
CVD

Substantial 
heterogeneity by 
geographic regions and 
across countries i.e. 
China had the highest 
rates of diet-related CVD 
attributable deaths 
(299/100k) and Japan 
had the lowest (69/100k)

Low PUFAs



The Mediterranean Diet for Cardiovascular Prevention
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Miguel-Martinez  M et al. Circ Res 2019



Mediterranean Diet – Focus on food pattern, not on single nutrients
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Traditional eating pattern among populations living in the 

Mediterranean Basin in 1950s/60s  - importantly not today.

Macronutrient Breakdown

● ~50% Carbohydrates, ~15% protein, ~35% fat

Promotes

● Fresh fruits, vegetables, grains, legumes

● Nuts, seeds and olive oil

● Red wine in moderation

● Fish and seafood > dairy, poultry >> red meat

Limits

● Red meat

● Saturated fat

● Sweets



Lyon Diet Heart Study 

• RCT testing whether a Mediterranean-type diet was associated with a reduced risk of recurrent 
myocardial infarction after a first myocardial infarction.

• Intervention: traditional Western-style diet versus a Mediterranean alpha-linolenic acid-rich diet 
(emphasizing more bread, more root vegetables and green vegetables, more fish, less beef, lamb and 
pork replaced with poultry, no day without fruit, and butter and cream replaced with margarine high in 
α-linolenic acid) 

• Outcomes:

○ Death/MI: 14 events in Med diet versus 44 in Western diet  P=0.0001

○ Death/MI + major secondary end points (unstable angina, stroke, heart failure, pulmonary or peripheral 
embolism): 27 events versus 90, P=0.0001 

○ Death/MI + minor events requiring hospital admission (recurrent stable angina, postangioplasty restenosis, 
surgical or medical myocardial revascularization, and thrombophlebitis): 95 events versus 180, P=0.0002

de Lorgeril M, Circulation 1999



PREDIMED (Prevención con Dieta Mediterránea) Study

Primary: AMI, Stroke, CVD Adherence (dose) Effect
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Estruch R  et al. NEJM 2018



Estruch R et al. N Engl J Med 2018;378:e34 Estruch R  et al. NEJM 2018

PREDIMED (Prevención con Dieta Mediterránea) Study



Mediterranean Diet scoring system 

● Points for eating fruits, vegetables, grains, beans, fish, olive oil, and some wine 

● Lose points for eating poultry, dairy, and red meat 

● “Higher point” Mediterranean Diets associated with greater CVD risk reduction 

In sub-analyses of the PREDIMED cohort 

● More plant-based dietary pattern reduced all-cause mortality compared to animal-based 

patterns 

● Main benefit conferred by low meat and high vegetables, fruits, nuts, and legumes 

consumption

● Limited to no benefit from consumption of dairy products

Mediterranean diet vs. Vegan diet (Randomized 62 patient, 16-week crossover trial)

● First head to head study of Mediterranean diet (PREDIMED protocol) and Vegan Diet

● Vegan diet had greater improvement in weight, fat mass, visceral fat, insulin sensitivity 

and lipids. Mediterranean diet had better improvement in blood pressure

Mediterranean Diet Redux 

Martinez-Gonzalez MA et al. Am J Clin Nutr 2014

Banard N et al. J Am Coll Nutr 2021



Guasch-Ferre M et al. Circ Res 2019
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Mortality Associated with Substitution of Mono-Unsaturated Fats 



CVD Mortality by Isocaloric Substitution of SFAs with Other Dietary Fats
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Zhuang P et al. Circ Res 2019

5% replacement of energy from SFAs with MUFAs associated with 16%l lower AC and 13% lower CVD mortality



Impact of CVD of 5g/d Substitution of Olive Oil for Other Fats
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Guasch-Ferre M  et al. JACC 2020

Higher olive oil intake (>0.5 tablespoon/d) vs non-consumers 
– 14% lower CVD risk and 18% lower CHD risk

Replacing 5g.d of margarine, butter, mayo or dairy fat with 
olive oil - 5-7% lower risk of CVD and CHF

No major effect on stroke



Olive Oil Intake and Atherosclerotic Inflammatory Biomarkers
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Guasch-Ferre M  et al. JACC 2020



How Might Olive Oil have mechanistic effects?
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Ditano Vasquez  P  et al. Nutrients 2019



Polyphenol content – can it explain CVD heath benefits of EVOO? 

• PREDIMED Substudy: analyze the relationship of polyphenol intake measured by total urinary polyphenol 
excretion (TUPE) and circulatory inflammatory biomarkers (VCAM-1, ICAM-1, IL6, TNFa, MCP-1) related to 
atherosclerosis  and CVD risk factors (SBP, DBP, HDL)

• 1139 subset, 1 year intervention

• Significant increase in TUPE – 22.82 mgGAE/gCre (MedDiet+EVOO); 21.83 mgGAE/gCre (MedDiet+Nuts)

• Significant intervention effect and inverse correlation between TUPE (mg gallic acid equivalent – GAE) and 
atherosclerotic inflammatory biomarkers 

• Dose-dependent anti-inflammatory effect of polyphenols and improvement in risk factors

17

Medina Remon A et al. Br J Clin Pharmacology 2017



New Guidance Relatively Silent on Specific Role for Olive Oil 
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Lichtenstein AL et al. Circ 2021



Summary

• Cardiovascular morbidity and mortality remains the largest contributor to 

the global burden of disease

• And represents the largest bank of preventable deaths

• Evolving evidence supports the role of dietary patterns that promote a 

higher use of mono-unsaturated plant based fats

• RCTs to date with the Mediterranean diet along with large prospective 

registries point to the important role olive oil may have in expanding 

population cardiovascular health through dietary approaches

• More RCTs needed to replicate effects such as those seen in 

PREDIMED among geographically distinct populations (US, Asia, Africa)  

and expand understanding of the generalizability of current results and 

explore further mechanistic underpinnings

. 
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