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A
s electrophysiologists, we desire 

optimal health for our patients and 

maximum benefit from the pro-

cedures we perform. The ARREST-AF 

study demonstrated how aggressive risk 

factor modification (RFM) may improve 

atrial fibrillation (AF) ablation success 

by a factor of fivefold.1 RFM targets 

included weight loss, blood pressure, 

glycemic control, and lipid profiles. Study 

patients attended a physician-directed 

RFM clinic every three months with 

face-to-face counseling for weight reduc-

tion. Meals consisted of high-protein and 

low glycemic index, calorie-controlled 

foods to achieve ≥10% weight loss and 

body mass index (BMI) ≤25 kg/m2. If 

patients had lost <3% of weight after 

three months, very low-calorie meal 

replacement products were used for 

one to two meals per day. Low-intensity 

exercise was initially prescribed for 20 

minutes three times weekly, increasing to 

≥200 min of moderate-intensity activity 

per week.

This diet and exercise program im-

proved each of the RFM targets, with ad-

ditional angiotensin-converting enzyme 

(ACE) inhibitor or angiotensin receptor 

blocker (ARB) therapy to maintain BP 

<130/80 mmHg, a specialized diabetes 

clinic to maintain HbA1C ≤6.5%, and 

combination statin and fibrate therapy 

to maintain LDL <100 mg/dL and 

TG <200 mg/dL.1 Significant atrial 

reverse remodeling accompanied RFM, 

including reduction in left atrial (LA) 

volume from 42.5 mL/m2 to 30.4 mL/

m2, regression of LA fibrosis, improved 

endothelial function, and reduction of 

inflammatory markers at post ablation 

follow-up.2

SUBSTITUTING A 

MEDITERRANEAN DIET

ARREST-AF highlighted the impor-

tance of successful RFM and the extent 

to which healthy living may reverse 

cardiac pathology. Like the ARREST-

AF cohort, many of our patients fol-

low unhealthy lifestyle patterns and are 

somewhat malnourished due to poor 

food choices, limited knowledge, and 

economic constraints. Unfortunately, 

the comprehensive RFM protocol of 

ARREST-AF is difficult to replicate 

in a community practice setting where 

specialty clinics providing regular in-

person follow-up are not available. A 

Mediterranean diet has clearly dem-

onstrated cardiovascular benefit, and 

our approach to RFM begins by help-

ing patients adopt it as completely as 

possible.3,4 We have developed detailed 

instructions and provide these as print-

outs as part of the after-visit summary 

generated by the EMR for each patient 

encounter (Table 1), including names 
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TABLE 1. GUIDELINES FOR FOLLOWING A MEDITERRANEAN DIET ARE PROVIDED 

BY OUR ELECTROPHYSIOLOGY SERVICE WITH THE AFTER-VISIT SUMMARY FOR 

EACH NEW PATIENT ENCOUNTER. NAMES AND ADDRESSES OF LOCAL STORES 

CARRYING KEY INGREDIENTS (BULK RAW NUTS, CERTIFIED PURE EXTRA VIRGIN 

OLIVE OIL) ARE LISTED. USE OF ORGANIC PRODUCE IS STRONGLY RECOMMENDED, 

WHICH IS OFTEN BEST PURCHASED AT A LOCAL FARMER’S MARKET.

Guidelines For Following A Mediterranean Diet:

1.    Five servings of fruits, vegetables, beans, or whole grains daily (organic produce 

whenever possible).

2.    Cupped handful of mixed nuts and seeds 5 days per week, preferably with breakfast 

(mixed nuts should include almonds, walnuts, and Brazil nuts). [Plain nuts and seeds 

to include (almonds, walnuts, Brazil nuts, cashews, pistachios, hazelnuts, pumpkin 

seeds, sunlower seeds, watermelon seeds.) [Available in bulk at Albertsons, WinCo 

Foods.]

3.    One to three tablespoons of certiied pure extra-virgin olive oil (EVOO) daily, prefer-

ably in the morning with breakfast. Use also as dressing for salads and vegetables, 

and for hunger cravings instead of snack food such as chips, fries, pastries. (Suggest 

Colavita® Certiied Authentic EVOO, available at grocery stores such as Albertsons).

4.    Several servings of fermented food (unpasteurized sauerkraut, natto [fermented 

soy]) and cultured foods (plain Greek yogurt) per week.

5.    Fish 2+ times per week (Paciic/Alaskan salmon, mackerel, herring, lake trout, sar-

dines). Grill, bake or broil to prepare and avoid breaded or fried ish. Low intake of 

poultry. Red meat no more than twice per month.

6.    Low intake of dairy products (limit to skim milk, cottage cheese, unsweetened Greek 

yogurt), avoid hard cheese.

7.    Only whole-grain bread (suggest Ezekiel 4:9 bread, available at grocery stores such 

as Albertsons and Trader Joe’s).

8.    Snack on fruit, dried fruit & unsalted nuts (not cakes or biscuits).

9.    Avoid highly processed ‘fast foods’ and ‘ready meals’.

10.  Drink iltered water (no pop, carbonated beverages, fruit juice, or distilled water). 

Suggest not to drink alcohol. Any alcohol consumption should be in moderation (4 

drinks per week for men, 2 drinks per week for women), and only red wine.

Suggested Regimen

BREAKFAST: Two tall glasses of iltered water irst thing in the morning.  After the irst 

glass, eat a cupped handful of mixed nuts and seeds and swallow 1-3 table-

spoons of extra-virgin olive oil.  Wash this down with the second glass of water. 

Next, have fruit (suggest blueberries, raspberries) and whole grain cereal (cold, 

or hot multigrain / oats). Eat with a scoop of unsweetened Greek yogurt, and 

with almond, cashew, or coconut milk.

LUNCH / DINNER: More fresh fruit and vegetables as described.  Suggest extra virgin 

olive oil as a dressing, hummus dip, or serving of cottage cheese.  Fish, chicken, 

and meat as described.

SNACKS: More mixed raw nuts to stop any hunger cravings during the day (nuts give 

rapid and lasting satiety).

EVENING: No food or wine after 6 pm.

CAUTION: If you take warfarin, please have your INR checked within 1 week of changing your diet.  

Warfarin is particularly sensitive to green leafy vegetables due to the vitamin K content.  Anticipate 

a decrease in your INR, with increased dose of warfarin required to maintain a therapeutic INR after 

increasing your intake of fruits and vegetables.continued on page 28
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and addresses of local stores carrying 

key ingredients (bulk raw nuts and 

certified-pure extra virgin olive oil 

[EVOO], such as Colavita® [Figure 4]). 

Here we share resources developed by 

our clinic that may be useful for other 

practices seeking to improve RFM for 

their patients.

BENEFITS AND PRINCIPLES OF A 

MEDITERRANEAN DIET

A Mediterranean diet has been 

associated with lower all-cause and 

cardiovascular disease (CVD) morbidity 

and mortality during 10-year follow-up 

which also occurred in those with on-

going unhealthy lifestyle characteristics 

(i.e., smokers, obese, and sedentary 

persons).3 Benefits were associated with 

a reduction in inflammatory markers 

suggesting mechanisms beyond an 

appropriate combination of nutri-

ents. Similar results were confirmed 

in a group of 780 male firefighters, 

ages 18+ years from the Midwestern 

United States with improved meta-

bolic syndrome score, LDL and HDL 

cholesterol, and diminished weight 

gain, demonstrating the effectiveness 

of this diet among younger working 

counterparts in non-Mediterranean 

countries.4 Both olive oil and mixed 

nuts were identified as key ingredients 

delivering cardiovascular benefits.3,4 

A Mediterranean diet supplemented 

with EVOO has also been shown to 

improve cognitive function.5 Associated 

structural changes include increased 

MRI-measured brain volume and corti-

cal thickness compensating for approxi-

mately 5 years of aging.6 Supplementing 

with mixed nuts promotes weight loss 

with lower waist circumference and 

a shift towards more benign forms 

of LDL cholesterol (increased LDL 

size, decreased LDL particle number).7 

Furthermore, a Mediterranean diet 

is associated with longer telomeres 

(repetitive DNA sequences at the ends 

of chromosomes that protect chromo-

somal integrity) predicting increased 

life expectancy and lower rates of 

age-related chronic diseases.8 Finally, a 

Mediterranean diet was recently shown 

to improve bone health and protect 

against osteoporosis-related fractures.9

While there is no set Mediterranean 

diet, the overarching theme is that of 

a plant-based, whole foods regimen. 

Ingredients are readily available and a 

Mediterranean diet may be adopted at 

reasonable cost. Fresh fruits and veg-

etables are emphasized, along with 

whole grains, beans, nuts, and olive 

oil.3 Only whole grain cereals (Figure 

1A), breads (Figure 1B), pastas, and rice 

should be used. Fish is recommended at 

least twice per week (Alaskan/pacific 

salmon, trout, mackerel, and herring 

are healthy choices; grill, bake, or broil 

to prepare, while avoiding breaded or 

fried fish), low-fat dairy products only 

(skim milk, fat-free yogurt, low-fat 

cheese), and red meat no more than 

twice per month. A glass of red wine 

several days per week may accompany 

a traditional Mediterranean diet. Given 

recent findings, however, indicating 

that even a little alcohol may impair 

diastolic function, it may be more 

prudent to reserve alcohol for special 

occasions (such as a birthday) or to 

abstain entirely.10

PRESCRIBING A 

MEDITERRANEAN DIET

Our prescription (Table 1) calls for 

Figure 1: Raw nuts obtained in bulk (A), and subsequently mixed (B) for 

variety and ease of consumption. We suggest eating a cupped handful 

(single hand) each morning. Mixed nuts should include almonds, walnuts, 

Brazil nuts, hazelnuts, pistachios, cashews, and peanuts. Mixed raw seeds 

should also be included, if available, including pumpkin, watermelon, 

sesame, and sunlower seeds.

Figure 3: Daily reamed lemon for improved total body alkalinity, includ-

ing pulp and seeds (A). Alternately, whole lemons may be blended and 

refrigerated, with 1-2 tablespoons gulped down daily. All produce should 

be washed in a sink or tub of water with a cup of white vinegar (soak 15 

minutes, stir, and rinse) to remove pesticides, wax, and other residues (B).

Figure 2:  Whole-grain cereal (A) and bread (B) are essential for a Medi-

terranean diet. We recommend Ezekiel 4:9 bread, which uses a combina-

tion of 6 sprouted grains and legumes, including wheat, barley, millet, 

lentils, soybeans, and spelt, thereby including a total of 18 amino acids 

and all 9 essential amino acids. Ezekiel 4:9 bread is available in health 

food and certain grocery stores (i.e., Trader Joe’s). Note that “whole grain” 

labeling ensures the entire grain kernel is included. While “whole wheat” 

labeling implies that the entire wheat kernel is included, this is not the 

case.  “Whole wheat” is not an acceptable substitute for “whole grain”.

A

A

A B

B

B

Figure 4: Extra virgin olive oil (EVOO) is an essential part of a Mediterra-

nean diet. We recommend Colavita® (B), which provides a certiied pure 

(A) form of EVOO. Studies demonstrating the cardiovascular beneits of 

EVOO mandated 2-3 tablespoons daily (see text for details). The CERMET 

seal (yellow arrow) certiies the purity of EVOO, which may otherwise be 

compromised by the presence of other oils not accounted for by product 

labeling.

A BB

continued on page 30

ARREST-AF Diet
Continued from page 27
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starting the day by drinking two tall 

glasses of filtered water. After the first 

glass, we suggest eating a cupped hand-

ful of mixed nuts (Figure 1) followed 

by drinking one-half to one reamed 

lemon, for a variety of cardiovascular 

benefits and to promote total body 

alkalinity (Figure 3A).10 This is fol-

lowed by whole grain cereal (Figure 

2A) with almond or coconut milk, and 

unsweetened Greek yogurt as a source 

of probiotics.12,13 The majority of meals 

and snacks throughout the day are 

obtained from a variety of fruits and 

vegetables. Dinner is completed by 6 

pm, with no additional food or drink 

other than water prior to bedtime.

Fruits and Vegetables 

A diverse selection of fruits and veg-

etables is recommended. Fruits rich in 

antioxidants and representing major 

sources of flavonoids are emphasized, like 

apples, pears, blueberries, blackberries, 

raspberries, strawberries, cherries, and 

red grapes, as these promote healthy 

weight loss.14 For vegetables, we recom-

mend a colorful variety including several 

avocados per week, as well as carrots, 

cucumbers, celery, radishes, beets, and 

bell peppers (red, orange, yellow, and 

green).15 Raw vegetables with hummus 

or nut butter are surprisingly satisfying 

and also frequently sufficient for a com-

plete lunch or dinner. Seasoning with 

garlic and curcumin/turmeric is highly 

recommended given the anti-cancer 

properties of these spices.16,17 Organic 

produce is of the highest priority, with all 

fruits and vegetables washed in a tub or 

sink with one cup of vinegar to remove 

bacteria and pesticides (Figure 3B).18

Olive Oil 

In prescribing a Mediterranean diet, 

studies frequently specified a minimum 

consumption of 50 mL/day (3 table-

spoons/day) EVOO, and 30 grams daily 

of mixed nuts consisting of 50% walnuts, 

25% almonds, and 25% hazelnuts.7,8,19 

Accordingly, we recommend that our 

patients consume 2-3 tablespoons daily of 

certified pure EVOO (Figure 4). EVOO 

may be used as salad dressing through-

out the day or swallowed raw during 

breakfast, which many of our patients 

prefer, to help achieve an early sense of 

satiety to curb hunger later in the day.

Mixed Raw Nuts 

Nuts with the strongest evidence for 

cardiovascular benefit, such as walnuts, 

almonds, peanuts, and pistachios, are 

most desirable (Figure 1).20 Most nuts 

are high in monounsaturated fatty 

acids (MUFAs), and walnuts are the 

only tree nut that contain a significant 

amount of omega-3 fatty acids (47% 

of total weight), which are a form of 

polyunsaturated fatty acids (PUFAs). 

Consumption of omega-3 fatty acids 

reduces the incidence of CVD, and 

particularly benefits those at risk for 

CAD.21 These benefits have largely been 

attributed to forms of omega-3s found 

in fish (EPA and DHA). Interestingly, 

the omega-3s found in walnuts are 

mainly linoleic acid and alpha-linolenic 

acid (ALA), with linoleic acid mimick-

ing EPA and DHA as found in fish 

oil. In particular, walnut consump-

tion reduces levels of apolipoprotein 

B, one of the most atherogenic lipid 

particles, likely accounting for much 

of the cardiovascular benefit.22

The American Heart Association has 

given its “Heart-Check” designation to 

almonds, meaning that almonds are low 

in saturated fat and trans fat with ≥10% 

of the daily value in select nutrients. 

Almonds have been shown to lower 

LDL cholesterol in a dose-dependent 

manner while assisting in weight loss, 

reducing both belly fat and leg fat.23 

Pistachios have also been shown to 

reduce total and LDL cholesterol and to 

attenuate blood pressure rise in response 

to stress.23 In the Nurse’s Health Study, 

diabetic women who consumed 28 

grams of peanuts (1 tablespoon peanut 

butter) at least 5 times per week reduced 

their heart disease risk by 44%.25

Finally, we include Brazil nuts in 

our Mediterranean diet prescription, 

with the goal for most patients to 

consume 3-5 Brazil nuts per week, 

and specify that patients with a known 

cardiomyopathy consume 1-2 nuts daily. 

Selenium deficiency is a well-known 

cause of non-ischemic cardiomyopa-

thy, reversible after treatment with 

selenium.26 Brazil nuts are the greatest 

plant source of selenium, and daily 

consumption of 1-2 Brazil nuts may 

normalize selenium status.27

Accordingly, our prescription calls 

for mixed raw nuts (we suggest to pur-

chase in bulk) with a predominance 

of walnuts and almonds, a generous 

representation of peanuts and pistachios, 

at least several Brazil nuts per week (1-2 

daily for those with cardiomyopathy), 

and a smattering of other nuts as avail-

able. Because peanuts are not a tree nut 

and grow underground, they may be 

more susceptible to pesticides; therefore, 

we suggest to buy organically grown 

peanuts whenever possible.

SUMMARY

ARREST-AF demonstrated how 

healthy living might improve outcomes 

for catheter ablation of atrial fibrillation, 

with partial reversal of the underlying 

pathologic substrate. When intensive 

RFM programs are difficult to imple-

ment, similar benefit may be achiev-

able by adopting a Mediterranean diet. 

Patient engagement and compliance 

improve when recommendations and 

detailed instructions are provided by 

the electrophysiology service, including 

instructions for preparation of fruits 

and vegetables, and purchase of mixed 

raw nuts and EVOO at local stores. ■

Our patient handout on the 

Mediterranean diet is available – please 

feel free to copy and adapt: 

http://www.jamesknellermd.com/

life_style/mediterranean-diet/

Disclosure: The author has no conflicts 

of interest to report regarding the content 

herein. 

References

1. Pathak RK, Middeldorp ME, Mehta AB, 

et al. Aggressive risk factor reduction 

study for atrial ibrillation and implica-

tions for the outcome of ablation: the 

Figure 5 and 6: Dr. Kneller counsels a patient with atrial ibrillation on the 

cardiovascular beneits of a Mediterranean diet.

When intensive risk factor modiication programs are 

diicult to implement, similar beneit may be achiev-

able by adopting a Mediterranean diet. Patient en-

gagement and compliance improve when recommen-

dations and detailed instructions are provided by the 

electrophysiology service.

ARREST-AF Diet
Continued from page 28

Kneller.indd   30 6/15/16   1:10 PM

P
ersonal U

se O
nly 

C
opyright H

M
P
 C

om
m

unications



31

EP LAB DIGEST® WWW.EPLABDIGEST.COM JUNE 2016

ARREST-AF cohort study. J Am Coll Cardiol. 

2014;64(21):2222-2231.

2. Pathak RK, Middeldorp ME, Stolcman S, 

et al. Aggressive Risk factor REduction 

STudy: Implications for the Substrate for 

Atrial Fibrillation (ARREST-AF Substrate 

Study). Circulation. 2015;132:A14759.

3. Panagiotakos DB, Georgousopoulou EN, 

Pitsavos C, et al. Exploring the path of 

Mediterranean diet on 10-year incidence 

of cardiovascular disease: the ATTICA study 

(2002-2012). Nutr Metab Cardiovasc Dis. 

2015;25(3):327-335.

4. Yang J, Farioli A, Korre M, et al. Modiied 

Mediterranean Diet Score and Cardiovas-

cular Risk in a North American Working 

Population. PLoS One. 2014;9(2):e87539.

5. Valls-Pedret C, Sala-Vila A, Serra-Mir M, et 

al. Mediterranean Diet and Age-Related 

Cognitive Decline: A Randomized Clinical 

Trial. JAMA Intern Med. 2015;175(7):1094-

1103.

6. Gu Y, Brickman AM, Stern Y, Habeck CG, et 

al. Mediterranean diet and brain structure 

in a multiethnic elderly cohort. Neurology. 

2015;85(20):1744-1751.

7. Damasceno NR, Sala-Vila A, Cofan M, et 

al. Mediterranean diet supplemented 

with nuts reduces waist circumference 

and shifts lipoprotein subfractions to a 

less atherogenic pattern in subjects at 

high cardiovascular risk. Atherosclerosis. 

2013;230(2):347-353.

8. Crous-Bou M, Fung TT, Prescott J, et al. 

Mediterranean diet and telomere length 

in Nurses’ Health Study: population based 

cohort study. BMJ. 2014;349:g6674.

9. Haring B, Crandall CJ, Wu C, et al. Di-

etary Patterns and Fractures in Post-

menopausal Women: Results From the 

Women’s Health Initiative. JAMA Intern 

Med. 2016;176(5):645-652.

10.  Reducing Alcohol Consumption Beneicial 

in Hypertension. MPR. Published May 16, 

2016. Available online at http://www.empr.

com/news/reducing-alcohol-consumption-

beneicial-in-hypertension/article/496503/. 

Accessed May 23, 2016.

11. Miyake Y, Mochizuki M, Okada M, Hi-

ramitsu M, Morimitsu Y, Osawa T. Isolation 

of antioxidative phenolic glucosides from 

lemon juice and their suppressive efect 

on the expression of blood adhesion 

molecules. Biosci Biotechnol Biochem. 

2007;71(8):1911-1919.

12. Ye EQ, Chacko SA, Chou EL, et al. Greater 

Whole-Grain Intake Is Associated with 

Lower Risk of Type 2 Diabetes, Cardio-

vascular Disease, and Weight Gain. J Nutr. 

2012;142(7):1304-1313.

13. DiRienzo DB. Efect of probiotics on bio-

markers of cardiovascular disease: impli-

cations for heart-healthy diets. Nutr Rev. 

2014;72(1):18-29.

14. Bertoia ML, Rimm EB, Mukamal KJ, et 

al. Dietary lavonoid intake and weight 

maintenance: three prospective cohorts 

of 124 086 US men and women followed 

for up to 24 years. BMJ. 2016;352:i17.

15. Dreher ML, Davenport AJ. Hass avocado 

composition and potential health efects. 

Crit Rev Food Sci Nutr. 2013;53(7):738-750.

16. Thomson M, Ali M. Garlic [Allium sativum]: 

a review of its potential use as an anti-

cancer agent. Curr Cancer Drug Targets. 

2003;3(1):67-81.

17. Maheshwari RK, Singh AK, Gaddipati 

J, et al. Multiple biological activities 

of curcumin: a short review. Life Sci. 

2006;78(18):2081-2087.

18. Berger CN, Sodha SV, Shaw RK, et al. Fresh 

fruit and vegetables as vehicles for the 

transmission of human pathogens. Environ 

Microbiol. 2010;12(9):2385-2397.

19. Valls-Pedret C, Sala-Vila A, Serra-Mir M, et 

al. Mediterranean Diet and Age-Related 

Cognitive Decline: A Randomized Clinical 

Trial. JAMA Intern Med. 2015;175(7):1094-

1103.

20. Bunch TJ. 4 Nuts That Cut Your Heart Dis-

ease Risk. Everyday Health. Published Feb 

2, 2015. Available online at http://www.

everydayhealth.com/columns/jared-bunch-

rhythm-of-life/nuts-that-cut-your-heart-

disease-risk/. Accessed May 23, 2016.

21. Kris-Etherton PM, Harris WS, Appel LJ. 

Omega-3 fatty acids and cardiovascular 

disease: new recommendations from the 

American Heart Association. Arterioscler 

Thromb Vasc Biol. 2003;23(2):151-152.

22. Wu L, Piotrowski K, Rau T, et al. Walnut-

enriched diet reduces fasting non-HDL-

cholesterol and apolipoprotein B in healthy 

Caucasian subjects: A randomized con-

trolled cross-over clinical trial. Metabolism. 

2014;63(3):382-391.

23. Berryman CE, West SG, Fleming JA, et 

al. Efects of daily almond consumption 

on cardiometabolic risk and abdominal 

adiposity in healthy adults with elevated 

LDL-cholesterol: a randomized controlled 

trial. J Am Heart Assoc. 2015;4(1):e000993.

24. West SG, Gebauer SK, Kay CD, et al. Diets 

containing pistachios reduce systolic blood 

pressure and peripheral vascular responses 

to stress in adults with dyslipidemia. Hy-

pertension. 2012;60(1):58-63.

25. Hu FB, Stampfer MJ, Manson JE, et al. Fre-

quent nut consumption and risk of coronary 

heart disease in women: prospective cohort 

study. BMJ. 1998;317(7169):1341-1345.

26. Saliba W, El Fakih R, Shaheen W. Heart 

failure secondary to selenium deiciency, 

reversible after supplementation. Int J 

Cardiol. 2010;141(2):e26-27.

27.  Thomson CD, Chisolm A, McLachlan SK, 

et al. Brazil nuts: an efective way to im-

prove selenium status. Am J Clin Nutr. 

2008;87(2):379-384.

SUBMIT A VIDEO ALONGSIDE YOUR 

SPOTLIGHT INTERVIEW!

Interested in participating 

in EP Lab Digest’s Spotlight 

Interview? We have great news 

for you! We’re now inviting our 

participating labs to submit 

a “Video Spotlight” — in this 

bonus content, staf can record 

themselves answering some 

of their favorite Spotlight 

Interview questions. The video 

will be posted to our website 

and link to your article. Videos 

should be in MP4, avi, or imv 

format, and any length. 

Don’t miss out on this 

opportunity! Email the editor at 

jelrod@hmpcommunications.com 

for more information!

NEW! BONUS VIDEO CONTENT FOR SPOTLIGHTS 
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