
Thomas G. Guilliams Ph.D.
Founder & Director: The Point Institute

Adj. Assistant Professor: UW-Madison School of Pharmacy

Stevens Point, Wisconsin

LAYING THE FOUNDATION 
FOR CARDIOMETABOLIC

DISORDERS



DISCLOSURES

Dr. Guilliams is a paid consultant for: 

• Orthomolecular Products & KD Nutra 



OBJECTIVES

• Overview the genesis of the term and discipline that defines 
“cardiometabolic”.

• Define the primary connecting points between dysregulation of 
metabolism and cardiovascular pathophysiology.

• Point toward leverage points in which lifestyle and nutritional solutions 
can greatly reduce cardiometabolic risk.

• Observe the relationship between cardiometabolic risk and 
vulnerabilities to acute viral infections such as Covid.



scitechdaily.com/

A VIRAL PANDEMIC- EXPOSING A METABOLIC PANDEMIC



THE TYPE OF MEDICINE YOU PRACTICE
IS GREATLY INFLUENCED BY
HOW YOU MEASURE RISK?



EPIDEMIOLOGY ASKS WHO IS AT RISK?
RELATIVELY SPEAKING….

15/100 event in 10 
years

30/100 event in 10 
years

3/100 event in 10 
years



BUT YOU NEED TO KNOW WHO NEEDS 
IMMEDIATE INTERVENTION?



RISK OF MORTALITY…..

Note the rise in metabolic related disease 
over the past decade compared to the 
lowering of communicable diseases 
(Pre-Covid).

While Alzheimer’s disease is a multifactorial 
condition, it should be viewed within the 
larger sphere of metabolic diseases greatly 
influenced by the cardiometabolic 
pathophysiology

Combines all-income 
level countries together



PROJECTING FUTURE RISK AND NEED FOR 
INTERVENTION- THE OLD MODEL

Risk

Framingham

ATP III

Biomarkers

Based on current biomarkers, age, 
sex etc.- patient has X% chance 
of an event in the next Y years.

A single
point in time

Assumes that Risk is always increasing if Intervention 
is not initiated.



RISK CALCULATION USING THIS MODEL



LOW 10 YEAR RISK?

Ø 35 year old male
Ø BMI 30
Ø TG 350
Ø TC 210
Ø HDL-C 35
Ø LDL-C  145
Ø FBG- 107
Ø Non-smoker
Ø Elevated blood 

pressure/meds



THE OLD “TWO-SILO” APPROACH

Cardiovascular Disease
• Disease of the Heart and Blood Vessel

• Causes: Hardening or Blocking of the 
Blood Vessels

• Treated by Cardiologist

• “American Heart Association”

Diabetes
• Disease of the Pancreas

• Causes: Low insulin output

• Type 1: autoimmune (juvenile)

• Type 2: Adult-onset

• Treated by Endocrinologist

• “American Diabetes Association”



WE HAVE KNOWN FOR DECADES THAT 
DIABETES INCREASES CVD DEATH



MUCH MORE THAN TOTAL CHOLESTEROL



THEN CAME THE CO-MORBID DISEASE APPROACH



THEN CAME THE RISK CLUSTER APPROACH- METSYN



METABOLIC SYNDROME: PATTERN-BASED RISK ANALYSIS



RISK ASSESSMENT BY PATTERN RECOGNITION

• Elevated Triglycerides

• Low HDL-Cholesterol

• Elevated Fasting Insulin

• Low Serum Vitamin D

• Elevated HbA1c

• Elevated LDL particles

• Low chromium

• Elevated CRP

Is this 
one issue 

or 8?



RISK ASSESSMENT VS. PATIENT SOLUTIONS

Sophisticated 
Assessment

Pattern 
recognition & 
Algorithms

Elegant
Solutions

Simple and 
Targeted Therapies 

that empower 
patients



METSYN: RISK BEYOND 5 FACTORS

European Urology, Volume 61 Issue 3, March 2012, Pages 560-570



chronic kidney disease 

microalbuminuria 

Ann. of Int. Med 140(3):167-174; 2004



C-REACTIVE PROTEIN AND 
METABOLIC SYNDROME

Ridker et al. Circulation. 2003;107:391.



OBESITY INCREASES THE RISK OF CRP

J Am Coll Cardiol. 2007 May, 49 (17) 1798–1805



A NEW NOMENCLATURE EMERGES





CARDIOMETABOLIC “DISEASE”: 
A NOMENCLATURE FOR COMPLEX MULTIFACTORIAL 

METABOLIC DYSFUNCTIONS

• CM Disease is a classic challenge to the “old” diagnostic model

• CM Disease defies the silo approach to diagnostics

• CM risk factors can predict how the disease will progress 

• CM risk factors can be diagnosed and treated before frank 
cardiovascular or glucose disposal diseases (i.e., DM) are diagnosed

• Cardiometabolic disorders are not simply Pre-DM, or Pre-CVD

• Cardiometabolic dysfunctions reduce resilience to many chronic and 
acute disease phenomena



Key points

•Obesity, particularly severe obesity, is a strong and independent 
determinant of severe COVID-19; novel studies also suggest that 
visceral obesity increases the risk of complications.

•Although diabetes mellitus is an established risk factor for severe 
COVID-19, evidence is increasing that hyperglycaemia in the non-
diabetic also strongly predicts severe COVID-19.

•SARS-CoV-2 targets organs and tissues that are relevant for 
cardiometabolic health; SARS-CoV-2-induced organ or tissue 
dysfunction could result in an increased incidence of cardiometabolic 
diseases.

•Targeted interventions for metabolic pathologies could improve 
management of COVID-19; the SARS-CoV-2 vaccination response 
should be carefully evaluated in patients with obesity and/or diabetes 
mellitus because of a potentially reduced response.

•Weight loss and the improvement of metabolic health in people with 
metabolically unhealthy obesity should be implemented at the patient 
level and in the public health sector.

•Research to understand how diet and nutritional status modify the 
immune response could help explain some of the variability in COVID-
19 morbidity and mortality and improve patient outcomes.

Nat Rev Endocrinol. 2021 Jan 21. doi: 
10.1038/s41574-020-00462-1. Epub ahead of print. 
PMID: 33479538.



Lancet Diabetes Endocrinol. 
2020 Sep; 8(9): 782–792. 





FAT MASS- THE ULTIMATE BUFFER

• Nearly every metabolic buffering system uses fat mass as a buffer against 
immediate crisis

• Energy imbalance

• Hormone imbalance

• Toxin dilution

• Stress and emotional

• Sleep imbalances





Breaking News!





RISK IS NOT A NUMBER, BUT A PROCESS!

Guilliams. Cardiometabolic Risk Management: A Functional and Lifestyle Approach- 2018



CARDIOVASCULAR TO CARDIOMETABOLIC

Guilliams. Cardiometabolic Risk Management: A Functional and Lifestyle Approach- 2018



Libby and Plutzky
Circulation 2002







IS THERE AN OBESE MICROBIOME?
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Cell Mol Gastroenterol Hepatol. 2017 Apr 13;4(2):205-221.



mBio Jan 2021, 12 (1) e03022-20; DOI: 10.1128/mBio.03022-20 













THE CHALLENGE OF MAINTAINING METABOLIC 
HEALTH DURING A GLOBAL PANDEMIC
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LIFESTYLE AND FUNCTIONAL APPROACH

• Understanding a patient’s risk potential, is not the same thing as 
understanding How and Why the patient is at risk! 
• i.e., Predicting Risk using algorithms is not the same as understanding the 

drivers or root causes of risk.

• If a patient is at-risk because of low vitamin K2, low CoQ10 and a low 
omega-3 index; a statin drug will not address these vulnerabilities.

• CVD Risk must be place in the larger context of a patient’s chronic 
[And Acute] disease vulnerability.

• Simple Lifestyle Behaviors can have profound preventative and 
therapeutic effects related to Cardiometabolic risk and outcomes



Sulforaphane



WHAT STANDS BETWEEN FUNCTION 
AND DYSFUNCTION?

Resiliency
The ability to withstand a 

metabolic challenge and be 
ready for the next.

Reserve
Stored capacity to buffer 

sustained metabolic challenges 
while rebuilding resiliency



THERAPEUTIC TARGETS FOR CARDIOMETABOLIC RESILIENCE



BIOMARKERS OF PHYSIOLOGICAL CHANGES

Guilliams: Cardiometabolic Risk Management: A Functional and Lifestyle Approach (Point Institute- 2018)



PRIORITIZING INSULIN RESISTANCE 



HOW DOES INSULIN WORK?

The simple explanation



Guilliams: Cardiometabolic Risk Management: A Functional and Lifestyle Approach (Point Institute- 2018)



IMPROVING INSULIN RESISTANCE

• Dietary: Low Glycemic Impact, Diverse Insulin sensitizing botanicals and 
nutrients

• Physical Activity- Moderate, Consistent, range of intensities

• Lipoic Acid (a.k.a. thioctic acid)

• Berberine (HCL/Sulfate)

• Chromium/Vanadium

• Spices (cinnamon)

• Botanicals



EXERCISE INDUCED GLUCOSE DISPOSAL

Guilliams: Cardiometabolic Risk Management: A Functional and Lifestyle Approach (Point Institute- 2018)



QUARANTINE AND EXERCISE





Nutrient 
Intake

Factors that influence 
the absorption, 

transport, incorporation 
or use of O-3 fatty acids                                

Nutrient 
Status

Nutrient Intake Estimates are Often Disconnected with Nutrient Status Measurements



CLINICAL GAP BETWEEN NUTRIENT INTAKE AND STATUS

Utilization of O-3 Fats can be limited by:
• Reduced Bile Production/Secretion
• Reduced Pancreatic Lipase Production
• Fast Bowel Transit Time
•Chemistry of the fatty acid itself (i.e., EE vs TG forms in 
supplements)
•Content of Meal (are there other fats?)
•High intake of O-6 Fatty acids
•Obesity (BMI, but mostly Fat Mass)
•Drugs that Block Fat Absorption



MEASURING OMEGA-3 NUTRIENT RESERVE/STATUS

• As with many other nutrients, serum/plasma levels of fatty acids are greatly influenced by recent 
ingestion/absorption from meals or supplementation- not consistent enough to represent reserve/status

• LCPUFA are regularly incorporated into cell membranes

• Influence membrane fluidity and function



Preston Mason R. New Insights 
into Mechanisms of Action for 
Omega-3 Fatty Acids in 
Atherothrombotic 
Cardiovascular Disease. Curr
Atheroscler Rep. 2019 Jan 
12;21(1):2. 



MEASURING OMEGA-3 NUTRIENT RESERVE/STATUS

• As with many other nutrients, serum/plasma levels of fatty acids are greatly influenced by recent 
ingestion/absorption from meals or supplementation- not consistent enough to represent reserve/status

• LCPUFA are regularly incorporated into cell membranes

• Influence membrane fluidity and function

• Available precursors for important lipid mediators



J Clin Invest. 2018 Jul 2;128(7):2657-2669.

Circulation Research, 01 Jun 2016, 119(1):113-130



MEASURING OMEGA-3 NUTRIENT RESERVE/STATUS

• As with many other nutrients, serum/plasma levels of fatty acids are greatly influenced by recent 
ingestion/absorption from meals or supplementation- not consistent enough to represent reserve/status

• LCPUFA are regularly incorporated into cell membranes

• Influence membrane fluidity and function

• Available precursors for important lipid mediators

• Measuring the level (by percent) of LCPUFA in membranes of cells that are readily accessible -with a known 
turnover- is a better way to measure the bodies reserve capacity (nutrient status) for these fatty acids.

• Red Blood Cell (RBC) membranes are a perfect candidate for such a measure

• This measure can then act as a surrogate measure for other membranes and tissues which cannot be readily 
assessed in most subjects (heart, brain, etc.)





EPA/DHA STATUS (IN RBC) MEASURES RISK!

Am J Clin Nutr, Volume 87, Issue 6, June 2008, 
Pages 1997S–2002S

Odds ratios for acute coronary syndrome 



MORE PREDICTIVE FOR EACH QUARTILE 
OF MEASURE

Am J Clin Nutr, Volume 87, Issue 6, June 
2008, Pages 1997S–2002S



A SIMPLE MEASURE OF RISK FOR CVD 
AND BEYOND



COULD RBC OMEGA-3 LEVELS EXPLAIN THIS?



Stark KD, et. al. Global 
survey of the omega-3 
fatty acids, 
docosahexaenoic acid and 
eicosapentaenoic acid in 
the blood stream of 
healthy adults. Prog Lipid 
Res. 2016 Jul;63:132-52. 



Measures of EPA, DPA, DHA (but not ALA) 
significantly linked to reduced mortality

Nat Commun. 2021 Apr 22;12(1):2329. 



SUPPLEMENTING THE OMEGA-3 RISK GAP

Does it work, How much is Needed?



Predictab
le Risk in O3I



Association of reported fish intake and supplementation status with the omega-3 index. 
Prostaglandins Leukot Essent Fatty Acids. 2019 Mar;142:4-10. 

Omega-3 Index measures of 3458 
subjects (mean 51 yo, 60% female)

Answering these questions:

“How often do you eat tuna or 
other non-fried fish?”

“Do you take an omega-3 
supplement?”

31% 31% 22%
10%

7%
84% of Subjects!



HOW MUCH EPA/DHA DOES 
IT TAKE?

J Am Heart Assoc. 2013 Nov 19;2(6):e000513.



BASELINE RBC OMEGA-3 LEVELS

J Am Heart Assoc. 2013 Nov 19;2(6):e000513.



DOSE HAD THE GREATEST IMPACT IN RAISING RBC O-3

From our findings, we estimate that an average healthy adult with a low 

O3I (ie, 4.3%) would require at least 1 g/day of EPA+DHA for 5 months 

to achieve an O3I of 8%



OTHER IMPORTANT VARIABLES FOR 
INCORPORATION

• Body Mass Index (and Fat Mass) was one of the greatest predictors in the 
change in O3-I by dose. Suggesting that dose needs to be indexed (increased) 
for individuals with higher BMI

• Having a lower baseline RBC O3 level resulted in a greater increase after 
supplementation suggesting a dynamic absorption/incorporation curve that 
begins to saturate as O3 levels risk to optimal levels.

• Older individuals experienced a greater increase in O3I after supplementation 
which might reflect their lower baseline levels or some other, undiscovered, 
reason.



INTERVENTION STUDIES- IS MORE BETTER?

Nutrients 2021, 13(1), 204



Multiple trials continue to use an Ω-3 
intervention dose of 1 g/day of EPA + 
DHA, which demonstrated significant 
CVD benefits in the landmark GISSI-
P trial. However, trials demonstrating 
a benefit with this low dose, such as 
GISSI-P, GISSI-HF and JELIS, were 
performed in Italian and Japanese 
populations with higher baseline Ω-3 
intake in their regular diet, which may 
account for their ability to reach a 
therapeutic level of Ω-3 which confers 
CVD benefits. The efficacy of modern 
medical therapy for CVD can further 
confound the benefits of Ω-3 
supplementation due to reduced 
overall CVD events. Patients in 
Western nations or nations with lower 
Ω-3 intake in general may require 
higher-dose interventions (e.g., 2–4 
g/day of EPA + DHA) to reach a 
therapeutic effect of Ω-3.Nutrients 2021, 13(1), 204



Int. J. Mol. Sci. 2018, 19(2), 532; https://doi.org/10.3390/ijms19020532 



STATIN USE: COQ10 AND VITAMIN K2







THE TYPE OF MEDICINE YOU PRACTICE
IS GREATLY INFLUENCED BY
HOW YOU MEASURE RISK?

Resilience!



THANK YOU


