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The Answer







Burden of CV Disease in the US

• Heart disease is the leading cause of death for men, women, and people of 

most racial and ethnic groups in the United States.

• One person dies every 36 seconds in the United States from cardiovascular 

disease.

• About 655,000 Americans die from heart disease each year—that’s 1 in every 

4 deaths.

• Heart disease costs the United States about $219 billion each year from 2014 

to 2015.  This includes the cost of health care services, medicines, and lost 

productivity due to death.

• Over half of all black adults have some form of CVD, 57% of women and 

61% percent of men, with a 21% higher mortality rate. 



FIGURE 1. Heart disease death rates* and annual percentage changes among adults 
aged ≥35 years, by race — United States, 1968–2015
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Our Food:  The #1 Cause of Poor Health

US Burden of Disease 
Collaborators,  JAMA 2018



Diet-Related Disease in the U.S.

• More American adults are sick than are healthy:

• 1 in 2 have diabetes or prediabetes

• 3 in 4 have overweight or obesity

• Only 1 in 10 are metabolically healthy

• Among American teenagers:

• 1 in 4 have overweight or obesity

• 1 in 5 have prediabetes

• 1 in 8 have severe fatty liver disease
Centers for Medicare & Medicaid Services, 2018 

American Heart Association, Heart Disease and Stroke Statistics, 2018
The Milken Institute, America’s Obesity Crisis, 2018



Crushing Economic Costs

• In 50 years, healthcare costs have skyrocketed from :

• 7% to 18% of U.S. Gross Domestic Product (GDP)

• 1 in 20 to nearly 1 in 3 dollars in the federal budget and average 
state budgets

• $80 billion to $1.2 trillion for US businesses 

• >11,000/year per man, woman, and child in the US

• 80% of healthcare dollars are spent on preventable chronic diseases

• The US government spends $160 billion on direct medical costs for 
diabetes alone

Centers for Medicare & Medicaid Services, 2018 
American Heart Association, Heart Disease and Stroke Statistics, 2018

The Milken Institute, America’s Obesity Crisis, 2018
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IHD: Ischemic heart disease; HF: Heart failure; HTN:
Hypertensive disease; CVD: Cerebrovascular diseases.
*per 100,000 population.
Kobo, et al. European Heart Journal - Quality of Care and
Clinical Outcomes, 2022;, qcac080
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Increases in 2060 vs. 2025:
• Diabetes mellitus: 39% 
• Hypertension: 27% 
• Dyslipidemia:  28% 
• Obesity: 18%

Resulting in increased:
• Ischemic heart disease:  31% 
• Heart failure: 33% 
• Myocardial infarction:  30% 
• Stroke:  34% 

All will decrease in Whites, but will increase in racial minorities.



Andreas P. Kalogeropoulos et al. J Am Coll Cardiol 2022; 80:579-583.



Andreas P. Kalogeropoulos et al. J Am Coll Cardiol 2022; 80:579-583.



The Time is Now
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Conclusions:
Large future increases in CV risk factors and CV disease

prevalence are projected, disproportionately affecting

racial and ethnic minorities. Future health policies and

public health efforts should take these results into

account to provide quality, affordable, and accessible

health care.



• . . . survey looked only at 

"any" consumption of 

produce

• . . . federal government's 

Dietary Guidelines for 

Americans call for adults 

to eat about 2 to 3 cups of 

vegetables per day.

• . . . research has shown 

that 90% of Americans do 

not meet that goal
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Obesity is Increasing Worldwide

27https://s3-eu-west-1.amazonaws.com/wof-files/World_Obesity_Atlas_2023_Report.pdf
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Results of 104 TV Commercials (healthy items = +1, unhealthy items = -1): 
• 58% fast-food chains: -3.10
• 27% brand-recognized individual items: -0.82 
• 9% grocery chains: -0.40 
• 6% home-delivery meals: -0.83 
• each was less unhealthy than fast-food (p < 0.0001). 

Conclusions: 
Commercial TV in the US routinely promotes the consumption of foods that 
are known to be unhealthy, particularly those underpinning cardiovascular 
diseases and their risk factors. Regulation and/or legislation is needed to 
curtail the frequency and/or content of these commercials, and consider a 
ban on such advertising to children, similar to that previously employed in 
Canada and the European Union. 
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Risk Factors and Nutrition

• Obesity

• Diabetes

• Hypertension

• Hyperlipidemia

• Inflammation

https://www.google.com/imgres?imgurl=https%3A%2F%2Fcdn1.medicalnewstoday.com%2Fcontent%2Fimages%2Farticles%2F295%2F295385%2Fhyperlipiedmia-cholesterol.jpg&imgrefurl=https%3A%2F%2Fwww.medicalnewstoday.com%2Farticles%2F295385.php&docid=FL_yDh-HtR1NKM&tbnid=JAvTAkl7JiSZVM%3A&vet=10ahUKEwjFttLH4Y_jAhW0QEEAHVFBCOQQMwiAASgCMAI..i&w=1100&h=806&bih=957&biw=1969&q=hyperlipidemia&ved=0ahUKEwjFttLH4Y_jAhW0QEEAHVFBCOQQMwiAASgCMAI&iact=mrc&uact=8


Dansinger ML, Gleason JA, Griffith JL, Selker HP, Schaefer EJ.   Comparison of the Atkins, Ornish, Weight Watchers, and 
Zone diets for weight loss and heart disease risk reduction: a randomized trial.  JAMA. 2005;293:43-53. 

Obesity and Dietary Intervention
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From: Vegetarian Diets and Blood Pressure: A Meta-analysis

JAMA Intern Med. 2014;174(4):577-587. doi:10.1001/jamainternmed.2013.14547



Diet Evidence:  Effect on Blood Pressure

Appel LJ et al. NEJM 1997;336:1117-24

Dietary Approaches to Stop Hypertension (DASH) Group

A diversified diet improves blood pressure

459 hypertensive patients randomized to 1 of 3 diets for 8 weeks

Systolic blood pressure 

(mm Hg)

Diastolic blood pressure 

(mm Hg)



Yokoyama Y, et al.  Nutrition Reviews VR 2017;75(9):683–698



PORFOLIO DIET (JAMA 2003)







Pooled Data (N = 31,245)
Major Adverse Cardiovascular Events (MACE)PROMINENT

(N = 9,988)

REDUCE-IT
(N = 8,179)

STRENGTH
(N = 13,078)

Results – III  Hazard Ratios for Incident MACE Among 31,245 Statin Treated Patients 

hsCRP

LDLC
*  P < 0.0001    + P < 0.05

HR
1.31

HR
1.07



Pooled Data (N = 31,245)
Cardiovascular DeathPROMINENT

(N = 9,988)

REDUCE-IT
(N = 8,179)

STRENGTH
(N = 13,078)

Results – IV Hazard Ratios for Cardiovascular Death Among 31,245 Statin Treated Patients 

hsCRP

LDLC
*  P < 0.0001    + P < 0.05

HR
2.68

HR
1.27



Cardiovascular 
Death

P < 0.0001

Results – VI  Interaction Analyses - hsCRP < or >2 mg/L and/or LDLC < or > 70 mg/dL

hsCRP < 2mg/LhsCRP < 2mg/L

LDLC > 70mg/dLLDLC < 70mg/dL

P < 0.0001

hsCRP > 2mg/L

LDLC < 70mg/dL

hsCRP > 2mg/L

LDLC > 70mg/dL

Among contemporary statin-treated patients, residual 
inflammatory risk as assessed by hsCRP was a stronger 
determinant of risk for future cardiovascular events and death 
than residual cholesterol risk as assessed by LDLc.

In sensitivity analysis, we found no evidence of effect modification 
for any endpoint in any of the three individual trials when stratified 
by randomized treatment assignment.

In all three trials, individuals with elevated hsCRP were at high 
cardiovascular risk irrespective of LDLc level.



Microbiome in Health and Disease

• Overview –what is the microbiome?

• Microbiome and classic cardiovascular risk factors

– Hypertension

– Hyperlipidemia

– Diabetes

– Obesity

– Inflammation

• TMAO and nutrition

– Red meat

– Poultry

– Fish

• TMAO and disease

– MI, stroke, CHF, mortality

– CKD, COVID-19
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We Are Not All Human!

46

• More than half of your body is not actually human.

• Human cells make up only 43% of the body's total cell 

count

• The vast majority of the DNA in the body is not human 

– only about 20,000 genes out of about 20,000,000



We Are Not All Human!
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• The rest are microscopic colonists - our microbiome – comprised of 

bacteria, fungi, protozoa and viruses, weighing up to five pounds

• The gut’s microbiome has important roles:

– training of host immunity 

– digesting food

– regulating gut endocrine function and neurological signalling

– modifying drug action and metabolism 

– eliminating toxins

– producing numerous compounds that influence the host 

https://www.nature.com/articles/s41579-020-0433-9.pdf

https://urldefense.com/v3/__https:/www.nature.com/articles/s41579-020-0433-9.pdf__;!!OlavHw!ol0B6uHQoL_k1-g4RV1bemglVncHbFWadTVR1yHxrgLsgJFP7QC-Ft-OsDvVF1LUP_NNHg$


We Are Not All Human!
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• A harmful (“dysbiotic”) microbiome can promote diseases 
from allergies and autoimmune disease, to cardiac and 
neurological disorders

–Alzheimer's disease

–autism spectrum disorder

–multiple sclerosis

–Parkinson's disease

– stroke

https://doi.org/10.1016/S1474-4422(19)30356-4

https://doi.org/10.1016/S1474-4422(19)30356-4
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Microbiome in Hypertension
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Microbiome in Hypertension

• Contributing factors: 

– genetic

– environmental 

– hormonal 

– hemodynamic 

– inflammatory forces

• Dietary fiber leads to the production of short-chain fatty acids and anti-inflammatory immune 

cells, reducing hypertension. 

• Dietary interventions such as fasting reduce hypertension

• Reduced “alpha diversity” present in hypertensive patients

• Gram-negative microbiota: Klebsiella, Parabacteroides, Desulfovibrio, 

and Prevotella associated with higher BP



Microbiome in Hyperlipidemia

• Bioinformatics enabled discovery of ismA, a microbial cholesterol 

dehydrogenase

• Metagenomic species with ismA genes form coprostanol in microbial 

communities 

• ismA+ species are associated with decreased fecal and serum 

cholesterol in humans 

• Effect sizes of ismA+ species on serum cholesterol are on par with 

human genetics

Kenny et al., 2020, Cell Host & Microbe 28, 245–257
August 12, 2020 a 2020 The Authors. Published by Elsevier Inc https://doi.org/10.1016/j.chom.2020.05.013

https://doi.org/10.1016/j.chom.2020.05.013




Microbiome in Type II Diabetes

• A substantial body of literature has provided evidence for the role of gut 

microbiota in metabolic diseases including type 2 diabetes. 

• Data from 42 human studies reporting microbial associations with 

disease

• Preclinical studies or clinical trials using treatments with probiotics

• Bifidobacterium, Bacteroides, Faecalibacterium, Akkermansia and 

Roseburia were negatively associated with T2D

• Ruminococcus, Fusobacterium, and Blautia were positively associated

• Molecular mechanisms of microbiota in the onset and progression 



57



59



Microbiome in Obesity

• The gut microbiota: 

– protect gastrointestinal mucosa permeability 

– regulate the fermentation and absorption of dietary polysaccharides 

– regulate fat accumulation and the resultant obesity

• The microbiota could contribute to obesity and the related metabolic diseases: 

– abundance of bacteria that ferment carbohydrates, leading to increased rates of short-

chain fatty acid (SCFA) biosynthesis 

– extra source of energy for the host, that is eventually stored as lipids or glucose 

– increased intestinal permeability to bacterial lipopolysaccharides (LPS)

– elevated systemic LPS levels increase low-grade inflammation and insulin resistance 

– increased activity of the gut endocannabinoid system. 



Microbiome in Obesity

• Fecal transplantation studies show causative role of the gut 

microbiota in the development of obesity and obesity-related 

disorders. 

• Diet +/− bariatric surgery have been reported to modulate the 

gut microbiota, leading to lean host phenotype body 

composition
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TMAO

Trimethylamine Oxide
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCP7XhrKe8McCFeXYpgodzw0CcA&url=http://hort.ifas.ufl.edu/faculty/guy/bch5045/&psig=AFQjCNFcN_YsU1CO-JH24sUfnO8rb0HpvQ&ust=1442104023334112


Pathways Linking Dietary Phosphatidylcholine, Intestinal 
Microbiota, and Incident Adverse Cardiovascular Events.

Tang WHW et al. N Engl J Med 2013 (3):`1575-1584
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Conclusion: Chronic dietary red meat increases 
systemic TMAO levels through: (i) enhanced dietary 
precursors; (ii) increased microbial TMA/TMAO 
production from carnitine, but not choline; and (iii) 
reduced renal TMAO excretion. Discontinuation of 
dietary red meat reduces plasma TMAO within 4 
weeks.
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Microbiome in Health and Disease
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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



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 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.
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Higher consumption of unprocessed red meat was 

associated with a 9% (relative risk (RR) per 

50 g/day higher intake, 1.09; 95% confidence 

intervals (CI), 1.07 to 1.16; nstudies = 12) and 

processed meat intake with an 18% higher risk of 

IHD (1.18; 95% CI, 1.12 to 1.25; nstudies = 10
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“Men who consumed ≥75 g/d processed meat

compared with those who consumed <25 g/d had a

1.28 (95% confidence interval, 1.10–1.48, P

trend=0.01) higher risk of HF incidence and 2.43

(95% confidence interval, 1.52–3.88, P

trend<0.001) higher risk of HF mortality.”



ANAHEIM – People whose dietary patterns include five 

or more fruit or vegetable portions a day had less risk 

of incident heart failure compared to individuals with 

less plant-based foods in their diet, researchers said 

here.

Individuals who most closely followed a mostly plant-

based diet had a 28% reduced risk of developing heart 

failure (P<0.01), reported Kyla Lara, MD, a resident in 

internal medicine at the Icahn School of Medicine at 

Mouth Sinai, New York City. 

“. . . After a median of 8.7 years of follow-up, 363

participants had incident HF hospitalizations.

Compared with the lowest quartile, the highest

quartile of adherence to the plant-based dietary

pattern was associated with a 41% lower risk of

HF in multivariable-adjusted models (hazard ratio:

0.59; 95% confidence interval: 0.41 to 0.86; p =

0.004) . . .”



“A plant-based diet appears to be beneficial for human health by

promoting the development of more diverse and stable microbial

systems. Additionally, vegans and vegetarians have significantly

higher counts of certain Bacteroidetes-related operational

taxonomic units compared to omnivores . . . In conclusion, the

available literature suggests that a vegetarian/vegan diet is

effective in promoting a diverse ecosystem of beneficial bacteria

to support both human gut microbiome and overall health.”





Associations of Dietary Cholesterol or Egg Consumption 

With Incident Cardiovascular Disease and Mortality

JAMA. 2019;321(11):1081-1095

• Each additional 300 mg of dietary cholesterol 
consumed per day was significantly associated 
with higher risk of incident CVD (adjusted HR, 
1.17 [95%CI, 1.09-1.26] and all-cause mortality 
(adjusted HR, 1.18 [95%CI, 1.10-1.26]

• Each additional half an egg consumed per day 
was significantly associated with higher risk of 
incident CVD and all-cause mortality. 

• The associations between egg consumption and 
incident CVD were no longer significant after 
adjusting for dietary cholesterol consumption.
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. . . compared to low intake (> 0 ≤ 1 egg/week), eating > 4 eggs/week
led to an increased risk of all-cause (Hazard ratio [HR] = 1.50; 95%CI
1.13–1.99), CVD (HR = 1.75; 1.07–2.87) and cancer mortality (HR =
1.52; 0.99–2.33). Similarly, an intake of 2–4 eggs/week was
associated with higher all-cause (HR = 1.22; 1.01–1.46) and CVD
mortality risk (HR = 1.43; 1.03–1.97). An increase of 1 egg per week
was associated with higher mortality risk among high-risk individuals,
such as those with hypertension and hyperlipidaemia. Dietary
cholesterol explained about 43.0% and 39.3% (p values < 0.0001) of
the association of eggs with all-cause and CVD mortality . . .
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Greater dietary cholesterol and egg consumption were associated with

increased risk of overall and CVD mortality. HRs for each additional 300

mg cholesterol intake per day were 1.10 and 1.13 for overall and CVD

mortality (respectively), and for each additional 50 g egg consumed daily

HRs were 1.06 and 1.09, respectively, for overall and CVD mortality (all

P-values<0.0001) . . .

Conclusions: . . . greater dietary cholesterol and egg consumption were

associated with increased risk of overall and CVD mortality. Our findings

support restricted consumption of dietary cholesterol as a means to

improve long-term health and longevity.
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“plant protein intake was inversely associated with all‐cause mortality

(hazard ratio [HR], 0.91 [0.86, 0.96]), cardiovascular disease mortality (HR,

0.88 [0.79, 0.97]), and dementia mortality (HR, 0.79 [0.67, 0.94]). Among

major protein sources, comparing the highest with the lowest quintile of

consumption, processed red meat (HR, 1.06 [1.01, 1.10]) or eggs (HR, 1.14

[1.10, 1.19]) was associated with higher risk of all‐cause mortality. Unprocessed

red meat (HR, 1.12 [1.02, 1.23]), eggs (HR, 1.24 [1.14, 1.34]), or dairy products

(HR, 1.11 [1.02, 1.22]) was associated with higher risk of cardiovascular

disease mortality. Egg consumption was associated with higher risk of cancer

mortality (HR, 1.10 [1.02, 1.19]). Processed red meat consumption was

associated with higher risk of dementia mortality (HR, 1.20 [1.05, 1.32])”



Yangbo Sun. Journal of the American Heart Association. Association 

of Major Dietary Protein Sources With All‐Cause and Cause‐Specific 

Mortality: Prospective Cohort Study, Volume: 10, Issue: 5, DOI: 

(10.1161/JAHA.119.015553) 
Copyright © 2021 The Authors. Published on behalf of the 

American Heart Association, Inc., by Wiley Blackwell







“. . . Both high and low percentages of carbohydrate

diets were associated with increased mortality, with

minimal risk observed at 50–55% carbohydrate

intake. Low carbohydrate dietary patterns favouring

animal-derived protein and fat sources, from sources

such as lamb, beef, pork, and chicken, were associated

with higher mortality, whereas those that favoured

plant-derived protein and fat intake, from sources

such as vegetables, nuts, peanut butter, and whole-

grain breads, were associated with lower mortality,

suggesting that the source of food notably modifies the

association between carbohydrate intake and

mortality.”

“. . . However, results varied by the source of

macronutrients: mortality increased when

carbohydrates were exchanged for animal-derived fat

or protein (1·18, 1·08–1·29) and mortality decreased

when the substitutions were plant-based (0·82, 0·78–

0·87).”`



Copyright © 2014 American Medical Association. All rights reserved.

Added Sugar Intake and Cardiovascular Diseases Mortality Among US Adults

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

Adjusted Hazard Ratio (HR) of the

Usual Percentage of Calories From

Added Sugar for Cardiovascular

Disease Mortality Among US Adults 20

Years or Older: National Health and

Nutrition Examination Survey Linked

Mortality Files, 1988-2006Histogram of

the distribution of usual percentage of

calories from added sugar in the

population. Lines show the adjusted

HRs from Cox models. Midvalue of

quintile 1 (7.4%) was the reference

standard. The model was adjusted for

age, sex, race/ethnicity, educational

attainment, smoking status, alcohol

consumption, physical activity level,

family history of cardiovascular

disease, antihypertensive medication

use, Healthy Eating Index score, body

mass index, systolic blood pressure,

total serum cholesterol, and total

calories. Solid line indicates point

estimates; dashed lines indicate 95%

CIs.

Figure Legend:
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Primary Prevention of Cardiovascular Disease 
with a Mediterranean Diet Supplemented with 

Extra-Virgin Olive Oil or Nuts

Ramón Estruch, M.D., Ph.D., Emilio Ros, M.D., Ph.D., Jordi Salas-Salvadó, M.D., Ph.D., Maria-
Isabel Covas, D.Pharm., Ph.D., Dolores Corella, D.Pharm., Ph.D., Fernando Arós, M.D., Ph.D., 
Enrique Gómez-Gracia, M.D., Ph.D., Valentina Ruiz-Gutiérrez, Ph.D., Miquel Fiol, M.D., Ph.D., 

José Lapetra, M.D., Ph.D., Rosa M. Lamuela-Raventos, D.Pharm., Ph.D., Lluís Serra-
Majem, M.D., Ph.D., Xavier Pintó, M.D., Ph.D., Josep Basora, M.D., Ph.D., Miguel A. 

Muñoz, M.D., Ph.D., José V. Sorlí, M.D., Ph.D., J. Alfredo Martínez, D.Pharm., M.D., Ph.D., 
Montserrat Fitó, M.D., Ph.D., Alfredo Gea, D.Pharm., Ph.D., Miguel A. Hernán, M.D., Dr.P.H., 

Miguel A. Martínez-González, M.D., Ph.D., for the PREDIMED Study Investigators

N Engl J Med
Volume 378(25):e34

June 21, 2018
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From: Healthy Eating Patterns and Risk of Total and Cause-Specific Mortality

JAMA Intern Med. Published online  January 09, 2023. doi:10.1001/jamainternmed.2022.6117
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Cardiorenal Disease

Janani Rangaswami. Circulation. Cardiorenal

Syndrome: Classification, Pathophysiology, Diagnosis,

and Treatment Strategies: A Scientific Statement From

the American Heart Association, Volume: 139, Issue:

16, Pages: e840-e878, DOI:

(10.1161/CIR.0000000000000664)

© 2019 American Heart Association, Inc.



. . . After adjustment for confounders, compared with

the lowest tertile of plant protein consumption, OR of

incident CKD in the highest tertile was 0.29 (95%

confidence interval [95% CI] 0.15 to 0.55) with a

significant trend (P for trend < 0.001).

The results of this study confirmed an inverse

association between plant protein intake and the

risk of incident CKD, which demonstrates the

protective role of plant-based protein in a diet on

kidney function.
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“. . . Randomized controlled trials suggest that

protein restriction may retard the progression of

CKD toward ESRD . . .

. . risk in a dose- dependent manner (hazard ratio

for highest quartile versus lowest quartile, 1.40

[95% CI, 1.15 to 1.71; Ptrend,0.001]). Intake of

poultry, fish, eggs, or dairy products did not

associate with risk of ESRD. . . .”



115

“. . . Within CKD subjects, higher (fourth versus

first quartile) plasma TMAO level was associated

with a 2.8-fold increased mortality risk . . . TMAO

provided significant incremental prognostic value . .

. Among non-CKD subjects, elevated TMAO levels

portend poorer prognosis within cohorts of high and

low cystatin C . . .

Plasma TMAO levels are both elevated in patients

with CKD and portend poorer long-term survival. .

. .”



Current evidence suggests that promoting the adoption of

plant-based diets has few risks but potential benefits for

the primary prevention of CKD, as well as for delaying

progression in patients with CKD G3–5. These diets might

also help to manage and prevent some of the symptoms

and metabolic complications of CKD. We suggest that

restriction of plant foods as a strategy to prevent

hyperkalaemia or undernutrition should be individualized to

avoid depriving patients with CKD of these potential

beneficial effects of plant-based diets.
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“. . . Substitution of animal protein with soy protein in diet

of patients with CKD to a greater extent delayed the

decrease in eGFR (−5.9% vs −11.3%, P = .048), the

increase in left ventricle hypertrophy (+4.7% vs

+12.3%, P = .042), as well as the increase in central

systolic blood pressure (+2.6% vs +13.0%, P = .021),

augmentation index (+7.6% vs +23.3%, P = .010), slowed

down the decrease in lean body mass in males (+0.9% vs

−11.2%, P = .017) and females (−1.8% vs

−10.3%, P = .024), increase in phosphorus (−10.3% vs

+13.0%, P = .029), cholesterol (−10.7% vs

−3.4% P = .047) and urea (+6.3% vs +19.6%, P = .035)

serum levels. . . . .”





Microbiome and COVID Illness

https://gut.bmj.com/content/early/2021/01/04/gutjnl-2020-323020
121

“Do we have the
guts to go vegan?”

https://gut.bmj.com/content/early/2021/01/04/gutjnl-2020-323020


• https://urldefense.com/v3/__https://www.medpagetoday.co

m/infectiousdisease/covid19/90639__;!!OlavHw!vXTBOjR

k92pNKj8Y1EH-

mpCncqdiqGEOinwZbATJ_mHOv1Aanky6mQrfJ1GrwiK

mnzHEyA$

• https://gut.bmj.com/content/early/2021/01/04/gutjnl-2020-

323020
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“Associations between gut microbiota composition, levels of

cytokines and inflammatory markers in patients with COVID-

19 suggest that the gut microbiome is involved in the

magnitude of COVID-19 severity possibly via modulating host

immune responses. Furthermore, the gut microbiota dysbiosis

after disease resolution could contribute to, highlighting a need

to understand how gut microorganisms are involved in

inflammation and COVID-19.”

https://urldefense.com/v3/__https:/www.medpagetoday.com/infectiousdisease/covid19/90639__;!!OlavHw!vXTBOjRk92pNKj8Y1EH-mpCncqdiqGEOinwZbATJ_mHOv1Aanky6mQrfJ1GrwiKmnzHEyA$
https://urldefense.com/v3/__https:/www.medpagetoday.com/infectiousdisease/covid19/90639__;!!OlavHw!vXTBOjRk92pNKj8Y1EH-mpCncqdiqGEOinwZbATJ_mHOv1Aanky6mQrfJ1GrwiKmnzHEyA$
https://urldefense.com/v3/__https:/www.medpagetoday.com/infectiousdisease/covid19/90639__;!!OlavHw!vXTBOjRk92pNKj8Y1EH-mpCncqdiqGEOinwZbATJ_mHOv1Aanky6mQrfJ1GrwiKmnzHEyA$
https://urldefense.com/v3/__https:/www.medpagetoday.com/infectiousdisease/covid19/90639__;!!OlavHw!vXTBOjRk92pNKj8Y1EH-mpCncqdiqGEOinwZbATJ_mHOv1Aanky6mQrfJ1GrwiKmnzHEyA$
https://urldefense.com/v3/__https:/www.medpagetoday.com/infectiousdisease/covid19/90639__;!!OlavHw!vXTBOjRk92pNKj8Y1EH-mpCncqdiqGEOinwZbATJ_mHOv1Aanky6mQrfJ1GrwiKmnzHEyA$
https://gut.bmj.com/content/early/2021/01/04/gutjnl-2020-323020
https://gut.bmj.com/content/early/2021/01/04/gutjnl-2020-323020




There were 568 COVID-19 cases and 2316 controls. Among

the 568 cases, 138 individuals had moderate-to-severe

COVID-19 severity . . . participants who reported following

‘plant-based diets’ and ‘plant-based diets or pescatarian diets’

had 73% (OR 0.27, 95% CI 0.10 to 0.81) and 59% (OR 0.41,

95% CI 0.17 to 0.99) lower odds of moderate-to-severe

COVID-19 severity . . . those who reported following ‘low

carbohydrate, high protein diets’ had greater odds of

moderate-to-severe COVID-19 (OR 3.86, 95% CI 1.13 to

13.24).
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Special Article

Hospitalization and Mortality among Black 
Patients and White Patients with Covid-19

Eboni G. Price-Haywood, M.D., M.P.H., Jeffrey Burton, Ph.D., Daniel Fort, Ph.D., and 
Leonardo Seoane, M.D.

N Engl J Med
Volume 382(26):2534-2543

June 25, 2020



Conclusions

• In a large cohort in Louisiana, 76.9% of the patients 
who were hospitalized with Covid-19 and 70.6% of 
those who died were black, whereas blacks comprise 
only 31% of the Ochsner Health population.

• Black race was not associated with higher in-hospital 
mortality than white race, after adjustment for 
differences in sociodemographic and clinical 
characteristics on admission.



Comm Eye Health Vol. 29 No. 
93 2016 pp 01 - 03. Published 
online 01 July 2016.



Nutrition and Diet

Recommendations for Nutrition and Diet
COR LOE Recommendations

I B-R

1. A diet emphasizing intake of vegetables, fruits, 

legumes, nuts, whole grains, and fish is 

recommended to decrease ASCVD risk factors.

IIa B-NR

2. Replacement of saturated fat with dietary 

monounsaturated and polyunsaturated fats 

can be beneficial to reduce ASCVD risk.

IIa B-NR

3. A diet containing reduced amounts of 

cholesterol and sodium can be beneficial to 

decrease ASCVD risk.



Nutrition and Diet (cont’d)

Recommendations for Nutrition and Diet

COR LOE Recommendations

IIa B-NR

4. As a part of a healthy diet, it is reasonable to 

minimize the intake of processed meats, refined 

carbohydrates, and sweetened beverages to 

reduce ASCVD risk.

III-

Harm
B-NR

5. As a part of a healthy diet, the intake of trans fats 

should be avoided to reduce ASCVD risk.



Nutrition Differences and Ethnic Disparities 

Compared with non-vegetarians, the vegetarian/vegans: 

• Hypertension:  56%

• Diabetes mellitus: 48% 

• Hyperlipidemia: 42%

• Elevated LDL-cholesterol: 54% 

Results for pesco-vegetarians did not differ significantly from 
those of non-vegetarians for other variables. 



Results: Significant reductions were observed for
serum Lp(a) (-32.0 ± 52.3 nmol/L, P = 0.003),
apolipoprotein B (-13.2 ± 18.3 mg/dL, P < 0.0005),
low-density lipoprotein (LDL) particles (-304.8± 363.0
nmol/L, P < 0.0005) and small-dense LDL cholesterol (-
10.0 ± 9.2 mg/dL, P < 0.0005). Additionally, serum
interleukin-6 (IL-6), total white blood cells, lipoprotein-
associated phospholipase A2 (Lp-PLA2), high-sensitivity
c-reactive protein (hs-CRP), and fibrinogen were
significantly reduced (P ≤ 0.004).





Results: Significant reductions were observed for
systolic (-16.6 mmHg) and diastolic (-9.1 mmHg) blood
pressure (P < 0.0005), serum lipids (P ≤ 0.008), and
total medication usage (P < 0.0005). Other CVD risk
factors, including weight (P < 0.0005), waist
circumference (P < 0.0005), heart rate (P = 0.018),
insulin (P < 0.0005), glycated hemoglobin (P = 0.002),
and high-sensitivity C-reactive protein (P = 0.001) were
also reduced.



At-Risk Nutrition Intervention

148
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“. . . In this prospective 5-week non-dairy vegetarian nutrition intervention 
with good adherence consistent with the 2019 ACC/AHA Guidelines in an 
at-risk AA population, markers of cardiovascular risk, cardiometabolism, 
and body weight were significantly reduced, including obesity, low-density 
lipoprotein cholesterol (LDLc) density, LP(a), inflammation, and ingestion of 
substrates mediating production of trimethylamine-N-oxide (TMAO). . . This 
induced a significant decrease in the 10-year ASCVD risk in this AA cohort. If 
widely adopted, this could dramatically reduce and possibly eradicate, the 
racial disparity in ASCVD events and mortality, if 19% of the 21% increase is 
eliminated by this lifestyle change. . . . ”
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H.E.A.R.T.  LENS 

• A 5-week non-dairy vegetarian intervention 

(ACC/AHA Guidelines) in an at-risk AA population

• Completion was high (44/53, 88%), adherence 

was excellent (93%)

• Markers of cardiometabolic risk and body weight 

were significantly reduced (440 pounds)



H.E.A.R.T.  LENS 

Mediators and markers of CVD risk 

were improved:
• lipid fractions, LDL density, LPa, 

inflammation, and TMAO

• hs-CRP and suPAR, were not lowered 

consistently

Significant decrease in the 10-year 

ASCVD risk in this AA cohort, 

eliminating 19% of the 21% increase 

in AA adults



How Many Doctors Follow These Guidelines?



The Best Method for Prevention

Heart disease, kidney disease and stroke mortality are increasing, driven by diet,

exercise and lifestyle choices, mediated by a risk conferred by the microbiome. Poor

nutrition promotes health inequities, ethnic disparities and exorbitant healthcare costs.

Whole food plant-based diets reduce all risk CV factors, including LDLc, hs-CRP and

TMAO, as well as lowering obesity, hypertension, hyperlipidemia and diabetes, and

increasing quality of life and longer life-expectancy, as well as less peripheral artery

disease, coronary disease, myocardial infarction, erectile dysfunction, heart failure,

chronic kidney disease, stroke and death, much of which is mediated by the microbiome.

Prevention in cardiology mandates risk factor reduction, whenever and wherever

possible by improving our microbiome to reduce mortality associated with nutrition-

related illnesses.
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