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Population Health 

• Develop partnerships with organizations and other 
stakeholder groups to pursue national and international 
population health objectives related to CV disease 
health. 

• Support members in their expanded accountability to 
improve the health of populations. 

• Encourage CV team-facilitated patient education. 

• Partnering with government agencies: 

– White House FNV Initiative 

– FDA, Congress, USDA and CMS 

• WHO 25 by 25 





Burden of Coronary Heart Disease 

• CHD:  1 of every 6 deaths = 379,559 Americans annually 

• 1st MI:  ≈620,000 Americans 

• Recurrent MI:  ≈295,000  

• Silent 1st MI:  ≈150,000  

 

“Every 34 seconds, 1 American has a coronary event, and 
approximately every 1 minute 23 seconds, an American 
will die of one.” 

http://circ.ahajournals.org/content/129/3/e28.full.pdf+html 
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Good News 

• Reduction in heart disease deaths 

– Medications  

• Statins  

• Beta-blockers 

• Antiplatelet 

• Antithrombotic 

– Revascularization 

• PCI 

• CABG 

– Diagnostic imaging 

• Nuclear 

• Echo 

• CTA 





Global CVD 

• CVDs are the number 1 cause of death 
globally  

• 17.5 million people died from CVDs in 2012, 
representing 31% of all global deaths 

– 7.4 million coronary heart disease  

– 6.7 million stroke  

• Over three quarters of CVD deaths take place 
in low- and middle-income countries.  
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Global CVD 

• Most cardiovascular diseases can be prevented by 
addressing behavioural risk factors such as tobacco 
use, unhealthy diet and obesity, physical inactivity 
and harmful use of alcohol using population-wide 
strategies. 

• People with cardiovascular disease or who are at 
high cardiovascular risk (due to the presence of one 
or more risk factors such as hypertension, diabetes, 
hyperlipidaemia or already established disease) need 
early detection and management using counselling 
and medicines, as appropriate. 
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Heart Disease in Russia 

• 57% of all deaths are due to CVD, including 
stroke 

• MI and stroke at younger ages, working 
people 

• Mortality 2-3 times other developed 
countries when adjusted for age 

• Spending is about one-third of the fraction of 
GDP that the U.S. spends (5% vs. 15%) 

 17 Petrukhin IS, Lunina EY.  Public Health Reviews. 2012;33:436-49. 



Petrukhin IS, Lunina EY.  Public Health Reviews. 2012;33:436-49. 



Heart Disease in Russia 

• Mortality rate is lower recently - 900 per 
100,000 per year to 800 

• Large regional differences:  

– 1300 in Tver and Pskov,  

– 300 in Chechnya and  

– 160 in Ingushetia 

• More heavy alcohol, more male smokers 

19 Petrukhin IS, Lunina EY.  Public Health Reviews. 2012;33:436-49. 



Heart Disease in Russia 

• Dietary fat from animal sources   

– More saturated and less monounsaturated  

– Less fruits and vegetables  

• Finland cut CVD mortality by 50% with 
increased consumption of cereals, vegetables, 
fruits and berries, while reducing dairy and 
meat intake as well as smoking 

20 Petrukhin IS, Lunina EY.  Public Health Reviews. 2012;33:436-49. 



The North Karelia Project 
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• 1960’s and 70’s:   

– CVD risk factors:  serum cholesterol, blood 
pressure and smoking 

• Finland suffered the highest coronary 
mortality in the world (Keys 1970), with its 
eastern province of North Karelia being the 
worst afflicted 
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Japanese Dietary Advantage 
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Okinawan Lifestyle 
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Benefits   

• Moving, working 

• Low in meat, dairy, saturated fat, refined sugar 

• High in soy, beans, vegetables and fruit 

• Less obesity, hypertension, diabetes, CV mortality 

 

Threats 

• Western diet 

• Increasing sedentary living 



 

Blue Zones (Dan Buettner) 
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Where? 

• Ikaria, Greece  

• Okinawa, Japan 

• Ogliastra Region, Sardinia 

• Loma Linda, California, USA 

• Nicoya Peninsula, Costa Rica. 

 

Threats 

• Western diet 

• Increasing sedentary living 



 

Blue Zones (Dan Buettner) 
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What? 

• Stop eating when your stomach is 80 percent full to 
avoid weight gain. 

• Eat the smallest meal of the day in the late afternoon 
or evening. 

• Eat mostly plants, especially beans.  

• Eat meat rarely, in small portions of 3 to 4 ounces 
(about once per week) 





http://www.google.com/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMIt5ne4sOfyAIVxFc-Ch3M1QX_&url=http://makeyourbodywork.com/ditch-your-food-guide/&psig=AFQjCNF210VmKO_ltQTuke-qjQ4mywgNsw&ust=1443728999832091


“Don’t Hold Your Heart 
Hostage to Your Culture” 

http://www.google.com/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMI3MvEi7-fyAIVCnQ-Ch0QEgx6&url=http://www.dailymail.co.uk/femail/article-2722815/Daily-calorie-intake-countries-world-revealed-surprise-U-S-tops-list-3-770.html&psig=AFQjCNEIAT5dBmDJQajA1JQ_kO27v2H4wA&ust=1443727743293279
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKCfgdvCn8gCFcI7PgodO6MDPA&url=http://www.alternet.org/heart-attack-grill-lives-its-name&psig=AFQjCNFxNmeWGAxlNVo6TjwLU0mXthkuhw&ust=1443728560347262


 

High Protein Diet  
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http://www.google.com/url?sa=i&source=imgres&cd=&cad=rja&uact=8&ved=0CAkQjRwwAGoVChMIyIuVypjwxwIV5h-mCh1lFQ3S&url=http://rivesqualitymeats.com/fresh-cut-meats/&psig=AFQjCNE-85jLtr-Zgb3oMxOXYY3jM_wZXw&ust=1442102497919065




Results: During 113 230 persons years of follow-up, there were 455 
deaths. In models with energy adjustment, higher intake of 
carbohydrates was associated with significant reduction of total 
mortality, whereas higher intake of protein was associated with 
nonsignificant increase of total mortality (per decile, mortality ratios 
0.94 with 95% CI 0.89 –0.99, and 1.02 with 95% CI 0.98 –1.07 
respectively). Even more predictive of higher mortality were high 
values of the additive low carbohydrate–high protein score (per 5 
units, mortality ratio 1.22 with 95% CI 1.09 –to 1.36). Positive 
associations of this score were noted with respect to both 
cardiovascular and cancer mortality.  
 
Conclusion: Prolonged consumption of diets low in carbohydrates and 
high in protein is associated with an increase in total mortality.   

 
European Journal of Clinical Nutrition (2007) 



“An increase in adherence to an animal-based LCD 
prospectively assessed  from the pre- to post-MI 
period was associated with higher all-cause mortality 
and cardiovascular mortality (hazard ratios of 1.30 
[95% CI: 1.03 to 1.65] for all-cause mortality and 1.53 
[95% CI: 1.10 to 2.13] for cardiovascular mortality 
comparing extreme quintiles). An increase in 
adherence to a plant-based LCD was not associated 
with lower all-cause or cardiovascular mortality” 
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Date of download:  6/19/2013 
Copyright © 2012 American Medical 

Association. All rights reserved. 

From: Vegetarian Dietary Patterns and Mortality in Adventist Health Study 2 

JAMA Intern Med. 2013;():1-8. doi:10.1001/jamainternmed.2013.6473 

Figure Legend: 







Figure 1. Dose-response relationship between red 
meat intake and risk of all-cause mortality in the 
Health Professionals Follow-up Study (A) and the 
Nurses’ Health Study (B). The results were adjusted 
for age (continuous); body mass index (calculated 
as weight in kilograms divided by height in meters 
squared) category (23.0, 23.0-24.9, 25.0-29.9, 30.0-
34.9, or 35); alcohol consumption (0, 0.1-4.9, 5.0-
29.9, 30.0 g/d in men; 0, 0.1-4.9, 5.0-14.9, or 15.0 
g/d in women); physical activity level (3.0, 3.0-8.9, 
9.0-17.9, 18.0-26.9, or 27.0 hours of metabolic 
equivalent tasks per week); smoking status (never, 
past, or current [1-14, 15-24, or 25 cigarettes per 
day]); race (white or nonwhite); menopausal status 
and hormone use in women (premenopausal, 
postmenopausal never users, postmenopausal past 
users, or postmenopausal current users); family 
history of diabetes mellitus, myocardial infarction, 
or cancer; history of diabetes mellitus, 
hypertension, or hypercholesterolemia; and intakes 
of total energy, whole grains, fruits, and vegetables, 
all in quintiles. Broken lines represent 95% CI. 







RESULTS:  
During a mean follow-up of 9.6 y, there were 2732 deaths. 
The mean (±SD) age at baseline was 66.6 ± 9.3 y. Median nut 
consumption was 1 serving/wk. Multivariable-adjusted HRs 
(95% CIs) were 1.0 (reference), 0.92 (0.83, 1.01), 0.85 (0.76, 
0.96), 0.86 (0.75, 0.98), and 0.74 (0.63, 0.87) for nut 
consumption of never or <1 serving/mo, 1-3 servings/mo, 1 
serving/wk, 2-4 servings/wk, and ≥5 servings/wk, 
respectively (P-linear trend < 0.0001) 
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C-Reactive Protein (CRP) 

That CReePy Molecule  
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https://upload.wikimedia.org/wikipedia/commons/6/6f/PDB_1b09_EBI.jpg








Hazard ratios and 95% CIs for the association between CRP and all-cause 

(upper panels) and CVD (lower panels) mortality, overall (left column) and in 

men (middle column) and women (right column) with and without diabetes.  

Andre Pascal Kengne et al. Dia Care 2012;35:396-403 

©2012 by American Diabetes Association 



Liu SH, Li YJ, Wu HH, Lee CC, Lin CY, et al. (2014) High-Sensitivity C-Reactive Protein Predicts 
Mortality and Technique Failure in Peritoneal Dialysis Patients. PLoS ONE 9(3): e93063. 
doi:10.1371/journal.pone.0093063 
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Participants were randomly assigned to undergo 1 of 
3 interventions on an outpatient basis for 1 month:  

• a diet very low in saturated fat, based on milled 
whole-wheat cereals and low-fat dairy foods (n = 16; 
control);  

• the same diet plus lovastatin, 20 mg/d (n = 14); or  

• a diet high in plant sterols (1.0 g/1000 kcal), soy 
protein (21.4 g/1000 kcal), viscous fibers (9.8 g/1000 
kcal), and almonds (14 g/1000 kcal) (n = 16; dietary 
portfolio). 

PORFOLIO DIET 





 

Sugar  

Not Too Sweet To You 
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https://en.wikipedia.org/wiki/File:D-glucose_wpmp.svg
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Added Sugar Intake and Cardiovascular Diseases Mortality Among US Adults 
JAMA Intern Med. 2014;174(4):516-524. doi:10.1001/jamainternmed.2013.13563 



Copyright © 2014 American Medical 

Association. All rights reserved. 

From: Added Sugar Intake and Cardiovascular Diseases Mortality Among US Adults 

JAMA Intern Med. 2014;174(4):516-524. doi:10.1001/jamainternmed.2013.13563 









Insulin-like growth factor 1 
(somatomedin C) 

http://en.wikipedia.org/wiki/File:Protein_IGF1_PDB_1bqt.png


• High IGF-1 levels increased the relationship 
between mortality and high protein 
 
• High protein intake is linked to increased 
cancer, diabetes, and overall mortality 
 
• Higher protein consumption may be 
protective for older adults 
 
• Plant-derived proteins are associated with 
lower mortality than animal-derived proteins 



 

TMAO  

Too Many Animals – Ouch! 
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Pathways Linking Dietary Phosphatidylcholine, Intestinal 
Microbiota, and Incident Adverse Cardiovascular Events. 

Tang WHW et al. N Engl J Med 2013;368:1575-1584 



Kaplan–Meier Estimates of Major Adverse Cardiovascular 
Events, According to the Quartile of TMAO Level. 

Tang WHW et al. N Engl J Med 2013;368:1575-1584 



Date of download:  

10/28/2014 

Copyright © The American College of Cardiology.  

All rights reserved. 

From: Prognostic Value of Elevated Levels of Intestinal Microbe-Generated Metabolite Trimethylamine-N-Oxide 

in Patients With Heart Failure: Refining the Gut Hypothesis 
J Am Coll Cardiol. 2014;64(18):1908-1914. doi:10.1016/j.jacc.2014.02.617 

Comparison of Fasting TMAO Levels Between Patients With Stable Heart Failure and Apparently Healthy Controls 

(Left) Trimethylamine-N-oxide (TMAO) concentration was higher in patients with stable heart failure than healthy controls and 

(Right) portended poorer survival at higher levels regardless of B-type natriuretic peptide levels. Kaplan-Meier curves for 5-year all-

cause mortality with TMAO with TMAO/B-type natriuretic peptide (BNP) stratified at median levels. 

 

Figure Legend:  



Date of download:  

10/28/2014 

Copyright © The American College of Cardiology.  

All rights reserved. 

From: Prognostic Value of Elevated Levels of Intestinal Microbe-Generated Metabolite Trimethylamine-N-Oxide 

in Patients With Heart Failure: Refining the Gut Hypothesis 
J Am Coll Cardiol. 2014;64(18):1908-1914. doi:10.1016/j.jacc.2014.02.617 

Kaplan-Meier Estimates of Risk of All-Cause Mortality According to Quartiles of Plasma Levels of TMAO 

Kaplan-Meier curves for 5-year all-cause mortality with trimethylamine-N-oxide (TMAO) stratified as quartiles. 

 

Figure Legend:  
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Phosphorus  

It’s Not for Us! 
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Excessive dietary phosphorus intake may be harmful even in the 
absence of high serum phosphorus concentrations. Serum 
phosphorus concentrations are tightly regulated by parathyroid 
hormone and fibroblast growth factor-23 (FGF-23), which is a 
hormone that increases urinary phosphorus excretion. Individuals  
with normal kidney function are largely able to maintain serum 
phosphorus in a physiologic range, even in the setting of high 
phosphorus consumption because increased phosphorus 
consumption leads to physiologic increases in parathyroid hormone 
and FGF-23 (8–10). Over the long term, high FGF-23 concentrations 
may stimulate left ventricular hypertrophy (11), and epidemiologic 
studies have linked high FGF-23 concentrations with heart failure 
(12), cardiovascular events, chronic kidney disease (CKD) progression, 
and mortality (7, 13).       Am J Clin Nutr 2014;99:320–7. 
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Heme Iron  

Producing Reactive Oxygen Species 
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Heme Iron and CAD 

On the basis of a Cox proportional hazards model adjusting 
for age, examination year, cigarette pack-years, ischemic ECG 
in exercise test, maximal oxygen uptake, systolic blood 
pressure, blood glucose, serum copper, blood leukocyte 
count, and serum high density lipoprotein cholesterol, 
apolipoprotein B, and triglyceride concentrations, men with 
serum ferritin > 200 mcg/l had a 2.2-fold (95% CI, 1.2-4.0; 
p<0.01) risk factor-adjusted risk of acute myocardial 
infarction compared with men with a lower serum ferritin. 
An elevated serum ferritin was a strong risk factor for acute 
myocardial infarction in all multivariate models.  
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QI L, Van Dam RM, Rexrode K, Hu FB. Heme Iron From Diet as a Risk Factor for Coronary 
Heart Disease in Women With Type 2 Diabetes.  Diabetes Care 30:101–106, 2007. 

Heme Iron and Coronary 
Heart Disease in Women 
With Type 2 Diabetes 



 

suPAR  

soluble urokinase-type  

Plasminogen Activator Receptor 
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https://en.wikipedia.org/wiki/File:Protein_PLAUR_PDB_1YWH.png


suPAR  

 

• Independent CV risk factor, 

particularly in elderly  

 

• Determinant of mortality in 

renal failure patients 

 

• Results from the Malmö Diet 

and Cancer Study suggest 

dietary intervention may 

decrease suPAR 

 

   Kidney International (2015) 87, 210–216 



suPAR  

J Am Heart Assoc. 2014;3:e001118 



Vegetarians Have Lower Rates  
 – overweight and obesity 

– cardiovascular disease (CVD) 

– hypertension 

– type 2 diabetes 

– some cancers 

– gallstones 

– kidney stones  

– constipation 

– diverticular disease 

– anti-inflammatory 

Health Implications of a 
Vegetarian Diet.  Kate Marsh, BSc, 
MNutrDiet, PhD, et al. Am J 
Lifestyle Med. 2012;6(3):250-267.  

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=hgsa-rqNfOZbmM&tbnid=V_kN60m_v-atSM:&ved=0CAYQjRw&url=http://en.wikipedia.org/wiki/Venus_Williams&ei=JNIjU6qII8amygGLqYHYCA&bvm=bv.62922401,d.aWc&psig=AFQjCNFRI6YOzmD1PigVYS8bqW2D2C8IKw&ust=1394942871863667


Cardiovascular Disease 
 – Reduced risk of coronary heart disease (CHD) and 

coronary disease mortality  

– 5 prospective studies reported a combined: 

• 24% lower risk of mortality from IHD in vegetarians 

• 34% reduced in lacto-ovo vegetarians 

• 26% reduced risk in vegans  

– The benefit was apparent if diet followed for at 
least 5 years and was greater in younger age 
groups 
 



Plaque Regression with Plant-Based Diet 

Esselstyn 



Ornish 



Gould et al. JAMA 1995;274:894-901.  



Increased Longevity Among Vegetarians 

– Reduced consumption of saturated fat, cholesterol, 
animal protein, red meat, heme iron, IGF-1, suPAR, 
phosphorus and phosphatidyl choline 

 

– Increased consumption of beneficial dietary 
components, including fruit, vegetables, whole 
grains, legumes, and nuts, all rich in dietary fiber, 
antioxidants, and phytochemicals 

 

– Other healthy lifestyle choices (less sugar) 



Conclusions 
 

• Well-planned vegetarian diets are not only nutritionally 
adequate but also provide many health benefits, 
particularly in the prevention and treatment of many 
chronic diseases, including heart disease.  

 

• A vegetarian diet may present a significant advantage over 
meat-based diets, and a number of studies have shown 
increased longevity in vegetarians. 

 



Conclusions 
 

• Widespread acceptance of plant-based dieting for 
prevention or treatment of CV disease requires large, well-
designed, long-term, randomized, prospective trials in 
free-living populations. 

 

• In view of the “strength of signal” with smaller trials and 
weight of observational evidence, these may be difficult to 
accomplish. 

 



Three Phases  of Truth 
 "All truth passes through three stages. 

First, it is ridiculed. Second, it is violently 
opposed. Third, it is accepted as being self-
evident.“ 

Arthur Schopenhauer 

German Philosopher 

(1788-1866) 



FNV 
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<iframe width="640" height="360" 
src="https://www.youtube.com/embed/jAbOs
s8T3hM?feature=player_detailpage" 
frameborder="0" allowfullscreen></iframe> 



• https://www.youtube.com/watch?v=jAbOss8T
3hM 
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