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Risk or Race for COVID-19 mortality

https://www.apmresearchlab.org/covid/deaths-by-race. 

COVID-19 has claimed nearly 128,000 American lives through the
last week of June, 2020, demonstrating huge disparities by race,
most dramatically for African Americans (AAs) whom have died
2.4 times higher than whites and 2.2 times as high as the rate for
Asians and Latinos. This represents 1 in 2,000 AAs has died, over
50 per 100,000, compared with 22.7 Asian and Latino Americans
and 20.7 white Americans.[1]
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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



Hazard Ratios for In-Hospital Death among 1382 Patients Hospitalized for Covid-19.

Price-Haywood EG et al. N Engl J Med 2020;382:2534-2543



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.



https://www.pcrm.org/news/blog/diet-can-fight-diseases-linked-poor-covid-19-outcomes

• Obesity

• Diabetes mellitus

• Hypertension

• Hyperlipidemia

• Cardiovascular disease
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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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• . . . 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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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.

. . . Red meat intake strongly associated with 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. . . .”
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“. . . 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. . .
.”



Nutrition Intervention



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.
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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



Microbiome and COVID Illness

https://gut.bmj.com/content/early/2021/01/04/gutjnl-2020-32302032

“Do we have the
guts to go vegan?”

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


Microbiome in Health and Disease
• Overview –what is the microbiome?

• Microbiome and classic cardiovascular risk factors

– Hypertension

– Hyperlipidemia

– Diabetes

– Obesity

• TMAO and nutrition

– Red meat

– Poultry

– Fish

• TMAO and disease

– MI, stroke, CHF, mortality

– CKD, COVID-19 33



We Are Not All Human!
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• 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 and COVID Illness

• https://urldefense.com/v3/__https://www.medpagetoday.com
/infectiousdisease/covid19/90639__;!!OlavHw!vXTBOjRk92pN
Kj8Y1EH-
mpCncqdiqGEOinwZbATJ_mHOv1Aanky6mQrfJ1GrwiKmnzHEy
A$

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


“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.”





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). 



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
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• People with the IsmA gene in
their microbiome excreted 55-
75% less cholesterol in their
faeces

• Had cholesterol levels in the
blood that were 0.15 mmol/L (2.7
mg/dL) lower

• Larger average effect on blood
cholesterol than human genes
such as HMGCR and PCSK9,
which are known to alter a
person's risk of high cholesterol
levels and are targeted by some
FDA-approved cholesterol drugs.





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 
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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. 

• 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



Fig. 1 Mechanisms underlying the association
between obesity. Obesity is associated with a high
abundance of bacteria capable of fermenting
carbohydrates that increases the rate of short-
chain fatty acid (SCFA) biosynthesis, providing an
extra source of energy for the host, which ends up
being stored as lipids or glucose. The decreased
expression of fasting-induced adipose factor (FIAF),
a circulating lipoprotein lipase inhibitor (LPL),
results in an increased fat storage in the white
adipose tissue. Latter changes in the microbiota
activate the endocannabinoid system in the gut.
This mechanism contributes to increase gut
permeability, which enhances plasma LPS levels
and exacerbates gut barrier disruption. The
increased endocannabinoid tone along with the
increased LPS levels contribute to the increase of
adipogenesis

https://www.nature.com/articles/s41367-019-0011-7.pdf
50

https://www.nature.com/articles/s41367-019-0011-7.pdf


Cardiac Imaging and Disparities





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



ACC/AHA 2019 Prevention Guidelines

•CACS can guide therapy when the 10-year ASCVD risk estimate is

between 5% and 20%.

• Statins can be withheld from patients above the 7.5% risk threshold if

they have zero coronary calcium.

• CACS can be utilized in adults with ASCVD 10-year risk of 5% to <7.5%

who have risk-enhancing factors, e.g., chronic kidney disease (which is
far more prevalent in AA patients).

Scored or Ignored? 



Background

• Chicago is one of the most racially
segregated cities in the US, with the
largest mortality gap between
neighborhoods.

• Computed tomographic coronary
artery calcium scoring (CACS) is an
excellent risk stratification tool
promoted by ACC/AHA Guidelines,
but costs about $200 out-of-pocket,
making it inaccessible to some.

Objective

To determine whether ACC/AHA
guideline-recommended screening tool
is accessible to all populations and
neighborhoods, we evaluated the price
and availability of CACS in Chicago area
hospitals.

Scored or Ignored? 



Methods

•Illinois Department of Public 
Health list of area hospitals:  
CACS availability, price
•US Census Bureau data for each 
hospital service area’s 
demographic, ethnic and 
socioeconomic population 
characteristics:
• ethnic composition 
• higher of education
• life expectancy
• median annual income
• % poverty (< $15K annual)



Discussion

• Less availability and higher pricing of CACS in poorer areas:
• contribute to the delayed disease detection and poorer medical adherence in
black communities of Chicago

• Multi-ethnic studies in Atherosclerosis (MESA):
• prevalence of CAC increases over time in blacks (from 52% to 61%), but more
than any other ethnic group

• CACS is not covered by insurance, thus out-of-pocket costs
represent a barrier for some:
• ranging from $49-$1209 in this metropolitan area

• No charge: higher use in poorer community JACC 2020;76:1259-1262 



Way Forward

Screening for cardiovascular disease could allow earlier 
intervention and prevention, and should be accessible to and 
affordable for everyone. 

We propose:

1) a national policy change to include CACS as a first-dollar covered 
preventive service, as it currently is in the state of Texas, and/or 

2) that hospital systems advertise and routinely perform this 
inexpensive test for no cost in socioeconomically depressed areas, 
as a means to enhance risk factor and disease modification and 
management. 



Conclusions

• Heart disease mortality is increasing overall in the US, but to a
greater degree in socioeconomically deprived areas, driven by
diet, and other lifestyle choices, mediated by the dysbiotic
microbiome, an increase in obesity and type II diabetes mellitus.

• Those with relative socioeconomic deprivation have both
structural and cultural barriers to improvement, particularly
nutritional and systematic medical deprivation.

• Cardiac imaging is an example of a measurable, and therefore
modifiable, parameter that could potentially improve detection
and assessment of cardiovascular disease at an earlier stage.


