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Dietary!pa;erns!

Hypertension!
Metabolic!syndrome!

Diabetes!
Heart!failure!/CHD!

Inflamma)on!
Oxida)ve!stress!
Atrial!stretch!

Myocardial!injury!

Atrial!substrate!
(fibrosis,!electrical!remodeling)!

Atrial!fibrilla)on!



Diet!&!Atrial!fibrilla)on!
•  Dietary!fats!have!effects!on!cellular!electrophysiology!and!structural!

remodeling,!which!have!been!implicated!in!the!development!and!
maintenance!of!AF!(Pharmacol!Ther!2013;140:53–80).!

•  Fat!subclasses!may!influence!pathways!related!to!AF!maintenance!rather!
than!ini)a)on!(J!Nutr!2015;145:2092–101).!

•  SFAs!may!promote!cardiac!structural!remodeling!through!increased'apo/'
ptosis'in'myocytes!(Science!2009;324:343–4)!and!electrical!remodeling!
through'direct'proarrhythmic!effects!(Am!Heart!J!1970;80:671–4).!!

•  Diets!high!in!SFAs!may!increase!blood'pressure,!whereas!diets!high!in!
MUFAs!may!reduce!blood!pressure!(JAMA!2005;294:2455–64).!

•  Fish4derived!n43!PUFAs!may!prevent!AF!through!several!mechanisms:!
preven)ng!structural!heart!damage;!inhibiBng'inflammaBon;!and!
inhibi)ng!electrical!currents!via!myocyte'cell'membrane'stabilizaBon!(Circ'
J!!2010;74:2029438)!



Diet!&!Atrial!fibrilla)on:!systema)c!review!
Groonross!&!Alonso,!Circ!J!2010!



POAF!occurred!in!!
!
•  10!of!103!pa)ents!(9.7%)!of!

the!supplemented!group!!
versus!!
•  32!of!100!pa)ents!(32.0%)!of!

the!placebo!group!!
!
RR=!0.28!(95%!CI:!0.14!to!0.56)!
p!<!0.001!

J!Am!Coll!Cardiol!2013;62:1457–65!
wG3+Vit.'C+Vit.'E'



Systema)c!review,!Groonross!&!Alonso!2010!

•  Higher!alcohol!intake!is!consistently!related!
with!an!increased!AF!risk!

•  whereas!moderate!intake!of!alcohol!and!
caffeine!seem!to!have!no'effect.!!

•  The!associa)on!between!fish4derived!n43!
PUFAs!and!AF!was!inconsistent,!though!some!
evidence!exists!that!these!fa;y!acids!might!
have!a!protec)ve!effect.!!

•  Further'research!to!clarify!the!role!of!diet!in!
the!preven)on!of!AF!is!warranted!
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Scien)fic!Report!of!the!2015!Dietary!Guidelines!Advisory!Commi;ee!
(DGAC):!!!

Evidence!Basis!and!Key!Recommenda)ons!(Feb!25,!2015)!

h;p://www.health.gov/dietaryguidelines/20154scien)fic4report/!



Scien)fic!Report!of!the!2015!Dietary!Guidelines!Advisory!Commi;ee!
(DGAC):!!!

Evidence!Basis!and!Key!Recommenda)ons!(Feb!25,!2015)!

h;p://www.health.gov/dietaryguidelines/20154scien)fic4report/!

Susan!Krebs4Smith!



Dietary'pa9erns!are!defined!as!the!!
•  quan))es,!!
•  propor)ons,!!
•  variety!or!!
•  combina)ons!of!different!foods!and!

beverages!in!diets,!!
•  and!the!frequency!with!which!they!are!

habitually!consumed.!

Scien)fic!Report!of!the!2015!Dietary!Guidelines!Advisory!Commi;ee!
(DGAC):!!!

Evidence!Basis!and!Key!Recommenda)ons!(Feb!25,!2015)!



Dietary'pa9erns'methodologies'

Selec)ve!
Diets!

People!who!meet!/!don't!
meet!criteria!

Indexes!/!
Scores!

Individuals'!scores!on!
quality!and!its!components!

Cluster!
Analysis!

Groups!of!individuals!and!
their!diet!pa;erns!

Factor!
Analysis!

Factors!explaining!varia)on!in!
individuals`s!scores!

Hypothesis'
tes*ng'

'
'
'
'
'
'
'
'

How'do''

dietary'pa9erns'

relate'to''

health'outcome?'



•  Two'general'approaches:'which'is'be9er?'
•  Hypothesis4oriented!
•  Data4driven!

•  Reproducibility?'
•  Sample4specific!medians!vs.!norma)ve!scores!

•  Factor!or!cluster!analyses!are!not!reproducible!
•  Heterogeneity!in!dietary!assessment!tools!

•  Confounding?'
•  Lifestyles!differ!across!levels!of!dietary!pa;erns!

Dietary!pa;erns:!limita)ons!



•  Interac*on'
•  Synergies!
•  Antagonisms!

•  Confounding'
•  Preempts!confounding!(other!diet.!fact.)!

•  Sta*s*cal'power'
•  The!isolated!effect!of!a!nutrient:!too!small!
•  CumulaBve!exposure!=!!!effect!
•  Avoids!mul)collinearity!
•  Avoids!issues!of!mul)ple!comparisons!

•  Public'health'
•  a!sociological!reality!per!se!

Dietary!pa;erns:!advantages!



Three'beneficial'dietary'pa9erns!!
1. Healthy!US4style!pa;ern!
2. Healthy!Mediterranean4style!pa;ern!
3. Healthy!Vegetarian!pa;ern!

Scien)fic!Report!of!the!2015!Dietary!Guidelines!Advisory!Commi;ee!
(DGAC):!!Evidence!Basis!and!Key!Recommenda)ons!(Feb!25,!2015)!

!
h;p://www.health.gov/dietaryguidelines/20154scien)fic4report/!

The'Commi9ee`s'examina*on'of'the'associa*on'between'dietary'
pa9erns'and'various'health'outcomes'revealed'remarkable'

consistency'in'the'findings'
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!
The!heart!of!what!we!now!consider!the!
Mediterranean!diet!is!mainly!vegetarian:!

4pasta!in!many!forms,!
4leaves!sprinkled!with'olive'oil,!
4all!kinds!of!vegetables!in!season,!
4and!onen!cheese,!
4all!finished!off!with!fruit,!
4and!frequently!washed!down!with!wine'

Am!J!Clin!Nutr!1995;61(suppl).1321S!

www.predimed.es'



!
!

• 1 point if >= sex-specific Median 
1.  MUFA/SFA ratio 
2.  Fruits & nuts 
3.  Vegetables 
4.  Cereals 
5.  Legumes 
6.  Fish 

• 1 point if <= sex-specific Median 
7.  Meat/meat products 
8.  Dairy 

9. Alcohol: 1 point if 
• Men: between 10-50 g/d 
• Women: between 5-25 g/d 

9Gitem'



I2=77.5%;!p<0.001!!

Curr Opin Lipidol  
2014 Feb;25:20-6 

Pooled'RR:'0.87'(95%'CI:'0.85G0.90)'
I2=19.8%;'p=0.26''

www.predimed.es'
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BMJ!2003;327:1459461!

We!think!that!everyone!might!
benefit!if!the!most!radical!

protagonists!of!evidence!based!
medicine!organised!and!

par)cipated!in!a!double!blind,!
randomised,!placebo!controlled,!!
crossover'trial'of'the'parachute.'



www.unav.es/preventiva 

Research designs 

Source: Martinez JA & 
Martinez-Gonzalez MA. 

Nutrition Research 
Methodology: the 
scientific method and 
nutritional research.  

In: Gibney MJ, et al. 
Introduction to Human 
Nutrition. The Nutrition 
Society Textbook series. 
London: Blackwell 
Science, 2009.  

RCT 



" Strength of association 

" Temporal sequence 

" Graduality 

" Consistency 

" Coherence 

" Biological plausibility 

" Specificity 

" Analogy 

" Experimental evidence 



pa)ents!in!the!highest!ter)le!of!
dietary'total'an*oxidant'capacity'
had!a!lower!risk!of!postopera)ve!
atrial!fibrilla)on!than!pa)ents!in!the!
2!lowest!ter)les!
OR!=!0.46!(95%!CI:!0.2240.95)!

J!Thorac!Cardiovasc!Surg!2015;149:1175482!

Am'J'Clin'Nutr'2007;!85:1385–91.!

compared!with!fish!nonconsumers,!
those!who!consumed!>300!g!fish/wk!
had!a!29.2%!lower!likelihood!of!
having!QTc!intervals!>0.45!s!(P'=0.03)!

no!associa)on!of!plasma!
phospholipid!ALA!and!incident!AF!

J!Am!Heart!Assoc.!2013;2:e003814!

!alcohol,!caffeine,!fiber,!and!fish4!
derived!PUFAs!no!significantly!
associated!with!AF!risk.!!
adverse!associa)on!of'dark'fish!and!
AF!merits!further!inves)ga)on.!

Am!J!Clin!Nutr!2011;93:261–6.!



Nutri*on,'Metabolism'&'Cardiovascular'Diseases'2013;23:115G21'
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Int'J'Epidemiol.!2012;41:377485.!!
Epub!2010!Dec!20!

www.predimed.es'www.predimed.es'



• 'Men:'55G80'yr'

• 'Women:'60G80'yr''

• 'High'CV'risk'without'CVD'

• 'Type'2'diabe*cs'
• '3+'risk'factors''

Random'

1.  Smoking 
2.  Hypertension 
3.  ↑ LDL 
4.  ↓ HDL  
5.  Overweight/obese 
6.  Family history   

 

www.predimed.es'
n'='7447'



14-point score 
1.   Olive oil main culinary fat  8. Wine >=7 glasses/wk 
2.   Olive oil >=4 tablespoons/d  9. Legumes >=3/wk 
3.   Vegs>=2 serv./d   10. Fish & seafood >=3/wk 
4.   Fruits>=3 serv./d   11. Cakes, sweets <3/wk 
5.   Red meats<1/d    12. Nuts >=3/wk 
6.   Butter, marg, cream<1/d  13. Poultry > red meats 
7.   Soda drinks<1/d    14. Sofrito 

Eur!J!Clin!Nutr!2004;58:1550!

Zazpe et al for the PREDIMED group,  

J Am Diet Assoc 2008;108:1134-44 

www.predimed.es'



14Gitem'
screener'

N!Engl!J!Med!2013!

'
www.predimed.es'



Introduce changes in the overall food pattern 
#  Mediterranean diet: 2 groups 

$  Total Fat: ad libitum 
$  High in 

#  MUFA (virgin olive oil) 
#  Fish  
#  Fruits, vegetables, legumes 

$  Low in meats & dairy 
$  alcohol permitted: wine 

#  Low-fat diet - Control 
$  Reduce every fat 
$  Increase CHO 

#  No Energy limitation 
#  No Physical activity 
#  No goals for weight loss 

tocopherols'
polyphenols'
flavonoids'
phytosterols'

'
www.predimed.es'



Nutri)on!Reviews!2013;71:511–27!
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!
!

3Gmo'changes'
n='772'

Ann!Intern!Med!2006;145:1411!



Ann!Intern!Med!2006;145:1411!



Primary'endGpoint:!either!!
– myocardial!infarc)on!

– stroke!
– cardiovascular!death!

!

Lancet 2002!

www.predimed.es'



Primary!end4point!(MI,!stroke!or!death!from!CV!causes)!
Crude!rates!/!1000!person4years!

www.predimed.es'
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Primary'endGpoint'(MI,'stroke'or'death'from'CV'causes)'

www.predimed.es'
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Adv'Nutr'2014;5:330SG6S.'

www.predimed.es'



2014;130:18G26!
www.predimed.es'



MeDiet+EVOO' MeDiet+nuts' Control'
n' 2292' 2210' 2203'
Women!(%)! 58.6! 54.3! 60.1!
Age! 66.9! 66.6! 67.4!

Smokers!(%)! 13.9! 14.3! 13.4!
BMI! 30.0! 29.8! 30.3!
Height! 160! 160! 159!
Hypertension!(%)! 82.8! 83.2! 84.2!
Type!2!diabetes!(%)! 50.2! 46.2! 48.6!
History!arrhythmia*!(%)! 6.7! 7.4! 7.4!

2014;130:18G26!

*It!does!not!include!AF! www.predimed.es'



2014;130:18G26!



2014;130:18G26!
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2014;130:18G26!
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MeDiet+EVOO' MeDiet+nuts' Control'
Cases! 72! 92! 89!

Persons4years! 10,634! 9,333! 8,851!
HR!(1)! 0.64'(0.46/0.88)' 0.90!(0.6641.22)! 1!(ref.)!

HR!(2)! 0.62'(0.44/0.85)' 0.86!(0.6341.17)! 1!(ref.)!
HR!(3)! 0.62'(0.44/0.86)' 0.87!(0.6441.18)! 1!(ref.)!
HR!(4)! 0.62'(0.45/0.88)' 0.90!(0.6641.23)! 1!(ref.)!

Hazard'Ra*os'(HR)'of'Atrial'Fibrilla*on'(95%'CI)''
in'mul*variableGadjusted'Cox'models'

HR (1) adjusted for age & sex 
HR (2) Additionally adjusted for smoking, educational level, baseline height, body mass index, waist to height 
ratio, diabetes, hypertension, LDL, HDL, BP, antihypertensive treatment, statin use, baseline adherence to the 
MeDiet, and preexisting arrhythmias (other than AF). 
HR (3) additionally adjusted for the nonfatal component of the primary end point (myocardial infarction, stroke) 
of the PREDIMED trial as a time-dependent covariate. 
HR (4) Additionally censoring participants at the time of nonfatal primary end points (AMI, stroke). 

www.predimed.es'



MeDiet+EVOO' MeDiet+nuts' Control'
Crude!model! 0.67!(0.5440.84)! 0.83!(0.6741.03)! 1!(ref.)!
Adjusted*! 0.71!(0.5740.88)! 0.85!(0.6841.05)! 1!(ref.)!

Hazard'Ra*os'(HR)'of'Atrial'Fibrilla*on'(95%'CI)''
or'mayor'CVD'(primary'endGpoint)'

* Age, sex, smoking, educational level, baseline height, body mass index, waist to height 
ratio, diabetes, hypertension, LDL, HDL, BP, antihypertensive treatment, statin use, 
baseline adherence to the MeDiet, and preexisting arrhythmias (other than AF). 

www.predimed.es'



Hazard'Ra*os'(HR)'of'Atrial'Fibrilla*on'(95%'CI)''
in'MeDiet+EVOO'vs.'control'within'subgroups'

* Aadjusted for age, sex, smoking, educational level, baseline height, body mass index, 
waist to height ratio, diabetes, hypertension, LDL, HDL, BP, antihypertensive treatment, 
statin use, baseline adherence to the MeDiet, and preexisting arrhythmias (other than AF). 

!!!p!for!interac)on!!!!
!!!0.61 ! ! ! ! !0.48! ! ! !0.38!



Hazard'Ra*os'(HR)'of'Atrial'Fibrilla*on'(95%'CI)''
in'MeDiet+EVOO'vs.'control'within'subgroups'

* Adjusted for age, sex, smoking, educational level, baseline height, body mass index, waist 
to height ratio, diabetes, hypertension, LDL, HDL, BP, antihypertensive treatment, statin use, 
baseline adherence to the MeDiet, and preexisting arrhythmias (other than AF). 

!!!p!for!interac)on!!!!
!!!0.71 ! ! ! !!!!0.22 ! ! ! !0.81! ! ! !!!!0.83!



Sensi*vity'analyses'

* Adjusted for age, sex, smoking, educational level, baseline height, body mass index, waist 
to height ratio, diabetes, hypertension, LDL, HDL, BP, antihypertensive treatment, statin use, 
baseline adherence to the MeDiet, and preexisting arrhythmias (other than AF). 

ALL

Excluding AF <1 y

Excluding AF >6 y

FU < 2 y (51 events)

FU 2-4 y (73 events)

FU >4 y (118 events)

Excluding history Arr.

Excluding incident CVD

Competing risks

analyses

Sensitivity

(0.65; 0.44-0.85)

(0.60; 0.42-0.85)

(0.62; 0.43-0.89)

(0.92; 0.49-1.73)

(0.51; 0.29-0.91)

(0.55; 0.33-0.92)

(0.61; 0.43-0.87)

(0.61; 0.44-0.86)

(0.64; 0.48-0.91)

HR (95% CI)

(0.65; 0.44-0.85)

(0.60; 0.42-0.85)

(0.62; 0.43-0.89)

(0.92; 0.49-1.73)

(0.51; 0.29-0.91)

(0.55; 0.33-0.92)

(0.61; 0.43-0.87)

(0.61; 0.44-0.86)

(0.64; 0.48-0.91)

HR (95% CI)

MDiet+EVOO better  Control better 
1.5 1 2
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J!Nutr!2015;145:2092–101!

Women's'Health'Study'
•  33,665!women!<45!y!without!CVD!and!AF!at!baseline!in!1993.!
•  1441!cases!of!incident!AF!(929!paroxysmal!and!467!persistent/chronic)!!

Only!observed!associa)ons!for'persistent/chronic'AF,!but!not!for!paroxysmal!AF!
•  RR!for!a!5%!increment!of!energy!from!SFAs:!1.47'(95%'CI:'1.04,'2.09)''

•  RR!for!a!5%!increment!for!MUFAs!was'0.67'(95%'CI:'0.46,'0.98)!for!persistent/chronic!

•  No!associa)on!with!the!American4adopted!version!of!MeDiet!



"Adherence!to!the!Mediterranean!diet!in!US!popula)ons!
such!as!the!WHS!!
!
onen!does'not'reflect'the'tradi*onal'Mediterranean'diet!in!
other!parts!of!the!world!!
!
or!the!dietary!pa;ern!tested!in!the!PREDIMED!trial"!

J!Nutr!2015;145:2092–101!
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PAD'

T2D' BC'

CVD'

EVOO:'0.32'(0.19G0.56)'
Nuts:'0.51'(0.32G0.83)'EVOO:'0.70'(0.53G0.91)'

Nuts:'0.70'(0.53G0.94)'

EVOO:'0.69'(0.51G0.93)'
Nuts:'0.81'(0.61G1.08)'



MeDiet:!
a'highG
quality'
diet'

'Quin*les'of'adherence'to'the'Mediterranean'diet'
(PREDIMED'14Gitem'score)'
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The'Mediterranean'diet'has'passed'the'tests'of''
•  longGterm'sustainability,''
•  effec*veness'and''
•  nutri*onal'quality.'
'
'
A'lowGcalorie'Mediterranean'diet'might'be'the'most'
sensible'approach'for'weight'loss'and'preven*on'of'
cardiovascular'disease'in'pa*ents'with'diabetes.'
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PLos'One'2012;7:'
e43134'
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MeDiet & Atrial Fibrillation 
!
!
!

Thank!you!!
'

Miguel'A.'Mar,nez/González'
University'of'Navarra,'Spain'

'

www.predimed.es'
mamar)nez@unav.es!


